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For Nadeen, For Always
La Bohème, Act IV

MIMI:
Sono andati? Fingevo di dormire Have they left us? I was pretending to sleep
perchè volli con te sola restare. to be alone with you.
Ho tante cose che ti voglio dire, So many things to tell you,
o una sola, but really just one,
ma grande come il mare, that is as huge as the ocean,
come il mare profonda ed infinita. and as deep and infinite.
Sei il mio amor e tutta la mia vita. You are my love and my whole life.

RODOLFO:
O mia bella Mimi! My beautiful Mimi!

MIMI:
Son bella ancora? Am I still beautiful?

RODOLFO:
Bella come un’aurora. Beautiful as the dawn in Springtime.

A. S. K.

For Mike, for everything
For everyone on this earth,

there will always be
one special someone to love.

For me,
there will always be

You.

E. O. L.
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xix

The Second Edition of Assessing Adolescent and
Adult Intelligence, published in 2002, was a thor-
ough revision of the original 1990 text. A compre-
hensive revision of the 1990 text was necessary
because the Wechsler scale featured in the First
Edition (the WAIS-R) was replaced on the clini-
cal scene by the WAIS-III, and because much
pertinent research had been conducted in the 12
years that elapsed between the two editions. In
contrast, this Third Edition, published only four
years after the previous edition, represents only a
slight revision of the text. The WAIS-III is still
the most recent version of Wechsler’s adult
scales and continues to be featured in this edi-
tion. Indeed, the 15 chapters that composed the
Second Edition are retained intact in the Third
Edition. However, four Appendixes have been
added to the book, all of which concern the in-
terpretation of the WAIS-III.

Flanagan and Kaufman (2004) developed a
new theory-based approach to the interpretation
of the WISC-IV that they featured in their book
Essentials of WISC-IV Assessment. Several of our
colleagues inquired whether this new method of
profile interpretation, developed from Cattell-
Horn-Carroll (CHC) theory, could be applied to
the WAIS-III. The answer was “Yes,” but a
translation of the new system to the WAIS-III
required reconceptualization (because the WISC-
IV and WAIS-III contain different sets of sub-

tests), review of the recent WAIS-III literature
on test interpretation, and the development of
new interpretive and norms tables. We decided
to do the work necessary to translate the WISC-
IV system to the WAIS-III, and to append the
new interpretive system to the existing set of
chapters.

Appendixes A, B, C, and D are included in the
Third Edition to provide examiners with an al-
ternative system for interpreting the WAIS-III—
specifically an analog of the CHC approach that
Flanagan and Kaufman developed for the
WISC-IV. The “sequential” and “simultaneous”
interpretive approaches that we developed for
the WAIS-III in the Second Edition of this book
are still featured in Chapters 11 and 12 and re-
main viable systems for interpreting the WAIS-
III. However, the new theory-based method that
is presented in depth in the Appendixes provides
a useful alternative approach, one that examiners
may use instead of—or as a supplement to—the
more traditional methods described in Chapters
11 and 12. The Appendixes in the Third Edition
of this book incorporate important research con-
ducted by Flanagan and Kaufman, Tulsky and his
colleagues, and Longman, and deals with a vital
aspect of Wechsler assessment—namely theory-
based profile interpretation. The Third Edition,
therefore, reflects an important enhancement of
the previous edition of this text.

P R E F A C E  T O  T H E  T H I R D  E D I T I O N
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C H A P T E R 1 

1

C H A P T E R 1 

IQ Tests: Their History,
Use, Validity, and 

Intelligent Interpretation

The field of intelligence, particularly of adoles-
cent and adult mental development, has domi-
nated the psychological literature for decades,
and now encompasses a diversity of domains
within cognitive psychology, clinical psychology,
psychobiology, behavioral genetics, education,
school psychology, sociology, neuropsychology,
and everyday life. Excellent handbooks are avail-
able with chapters written by experts in many as-
pects of intellectual theory, measurement, and
development (e.g., Flanagan, Genshaft, & Harri-
son, 1997; Groth-Marnat, 2000), and even these
texts cover only a portion of the territory and
quickly become outdated. Consequently, in writ-
ing this text on the assessment of adolescent and
adult intelligence, we have had to make several
decisions about which areas to include and how
thoroughly to cover each topic.

First, this book focuses on the clinical assess-
ment of intelligence, and every topic must bear,
either directly or indirectly, on the clinical aspect
of mental measurement. Because clinical assess-
ment within the fields of neuropsychology, special

education, and clinical, school, and counseling
psychology involves individual evaluations, re-
search on group-administered tests is subordi-
nated to the more pertinent research on individual
intelligence tests. The 1990 version of this text
covered group-administered intelligence tests to
some extent. However, the adolescent and adult
assessment scene has changed during this past
decade, with clinicians having options beyond
Wechsler’s tests. Whereas the Wechsler Adult In-
telligence Scale—Third Edition (WAIS-III; Psy-
chological Corporation, 1997; Wechsler, 1997) is
still the most used test, and is clearly the featured
instrument in this revised text, the availability of a
variety of new in-depth and brief intelligence
tests, and a proliferation of research on these in-
struments, has impelled us to focus on individually
administered intelligence tests.

For example, the monumental efforts of
Schaie (1958, 1983b, 1994) and his colleagues
(Hertzog & Schaie, 1988; Schaie & Labouvie-
Vief, 1974; Schaie & Strother, 1968; Schaie &
Willis, 1993) to understand the development of
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2 PART I INTRODUCTION TO THE ASSESSMENT OF ADOLESCENT AND ADULT INTELLIGENCE

adult intelligence have been based on the group-
administered Primary Mental Abilities Test. The
key findings from these innovative cross-sequential
studies are of interest to psychology in general,
but have limited applicability to the work of clin-
ical and neuropsychological practitioners. Con-
sequently, investigations by Schaie will only be
discussed in the context of aging studies on clin-
ical instruments (e.g., Kaufman, 2000b, 2001;
Kaufman & Horn, 1996), especially the WAIS-III,
WAIS-R (Wechsler, 1981) and Kaufman Adoles-
cent and Adult Intelligence Test (KAIT; Kauf-
man & Kaufman, 1993).

Consistent with the focus on clinical tests of in-
telligence, we have also eliminated sections and
chapters from the first edition on clinical tools
that are only tangentially related to IQ assess-
ment, most notably neuropsychological instru-
ments, adaptive behavior surveys, and individual
achievement tests.

OUTLINE OF THE BOOK

Assessing Adolescent and Adult Intelligence (2nd ed.)
has five parts:

I. Introduction to the Assessment of Adoles-
cent and Adult Intelligence (Chapters 1–3)

II. Individual Differences on Age, Socioeco-
nomic Status, and Other Key Variables
(Chapters 4–5)

III. Integration and Application of WAIS-III
Research (Chapters 6–9)

IV. Interpretation of the WAIS-III Profile: IQs,
Factor Indexes, and Subtest Scaled Scores
(Chapters 10–12)

V. Additional Measures of Adolescent and
Adult IQ (Chapters 13–15)

Part I includes: Chapter 1, which discusses
pertinent historical information, issues regarding
validation of the IQ construct, and our philoso-
phy of intelligent testing; Chapter 2, which dis-
cusses pressing issues and challenges to the IQ
concept (e.g., heritability and malleability of the

IQ); and Chapter 3, which provides the rationale
for the WAIS-III subtests for adolescents and
adults and traces the empirical and logical conti-
nuity from the Wechsler-Bellevue to the WAIS
to the WAIS-R and to the WAIS-III.

Part II presents research on individual differ-
ences in intelligence associated with pertinent
background variables on the WAIS-III and other
instruments, notably gender, ethnicity, socioeco-
nomic status, and urban–rural residence (all treated
in Chapter 4), and aging across the adult lifespan
(Chapter 5).

Parts III and IV are devoted to the WAIS-III
and, occasionally, its predecessors (e.g., WAIS-R)
or “alternate-form” at age 16 (WISC-III). In Part
III, the focus is on research, delving into topics
such as administration and scoring (Chapter 6),
factor analysis (Chapter 7), and Verbal Perfor-
mance (V-P) IQ differences, especially as they per-
tain to lateralized brain lesions (Chapter 8) and
other clinical disorders (Chapter 9). The three
chapters of Part IV (Chapters 10, 11, and 12) are all
devoted to an empirical and clinical approach to
interpretation of the WAIS-III multiscore profile.

Part V is composed of three chapters; each fo-
cuses exclusively on additional (non-Wechsler)
measures for adolescent and adult assessment
and integrates them with the WAIS-III: the
KAIT (Chapter 13), the Woodcock-Johnson—
Third Edition or WJ III (Chapter 14, authored
by McGrew, Woodcock, and Ford), and a variety
of brief tests of intelligence (Chapter 15). The
tests discussed in the latter chapter, for example,
the Peabody Picture Vocabulary Test—Third
Edition (PPVT-III), the Kaufman Brief Intelli-
gence Test (K-BIT), and the Wechsler Abbrevi-
ated Scale of Intelligence (WASI), may be used
as supplements to the WAIS-III, KAIT, or WJ III,
or may be used instead of comprehensive intelli-
gence tests in certain circumstances (e.g., screen-
ing or research purposes).

The discussion of non-Wechsler tests in Part
IV is essential to round out the cognitive assess-
ment scene, but the WAIS-III, like the WAIS-R,
WAIS, and Wechsler-Bellevue before it, remains
the key tool for clinical and neuropsychological
evaluation of adolescents and adults and, hence,
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the focus of all sections of the book. The chap-
ters on clinical applications of intelligence tests,
along with the previous parts of the book, place
the focus of this text squarely on the WAIS-III.

Wechsler’s Scales
Even a casual observer of the clinical or neuro-
psychological assessment scene is aware that
Wechsler’s scales are uncontested as the primary
cognitive measures of adolescent and adult intelli-
gence. Individuals in their teens and adults of all
ages are invariably administered the Wechsler In-
telligence Scale for Children—Third Edition
(WISC-III; Wechsler, 1991) or the WAIS-III
when they are referred to a competent profes-
sional for a thorough assessment of their intel-
lectual abilities, usually as part of a clinical,
vocational, neuropsychological, or psychoeduca-
tional evaluation. The WISC-III is used for ado-
lescents as old as 16 years, while the WAIS-III is
used for individuals aged 16 to 89. Therefore,
they overlap at age 16, giving clinicians a choice
of Wechsler test for that age group.

Using the WISC-III as a clinical and psycho-
metric tool has been discussed elsewhere in a
comprehensive text (Kaufman, 1994a). For practi-
cal purposes, then, this book is primarily devoted
to the WAIS-III, child of the WAIS-R (Wechsler,
1981), grandchild of the WAIS (Wechsler, 1955),
and great-grandchild of the Wechsler-Bellevue
Form I (Wechsler, 1939).

Clinical Relevance of Theory
To be included in this book in any depth, a topic
needs to contribute to a psychologist’s understand-
ing of intelligence in the clinical arena, not in the
laboratory. For example, the Cattell-Horn-Carroll
(CHC; McGrew & Flanagan, 1998) theory—an
amalgam of Horn’s (1989) expansion of Horn-
Cattell Gf-Gc theory and Carroll’s (1993, 1997)
model of intelligence—is treated throughout the
book because it is instrumental in explaining
changes in verbal and nonverbal abilities with
advancing age, and it (or Horn-Cattell theory)
underlies three tests of adolescent and adult in-

telligence: the Woodcock Johnson Psycho-Educa-
tional Battery—Third Edition (WJ III; Woodcock,
McGrew, & Mather, 2000), the Stanford-Binet
Intelligence Scale, Form IV (Thorndike, Hagen,
& Sattler, 1986a), and the KAIT (Kaufman &
Kaufman, 1993). In contrast, Sternberg’s (1985)
three-pronged triarchic theory of intelligence,
though popular and widely discussed, is not em-
phasized because of its limited application to
clinical assessment and the interpretation of the
WAIS-III and other individual intelligence tests.
Currently the Sternberg Triarchic Abilities Test
(Sternberg, 1993), a group-administered mea-
sure, is available as an unpublished research in-
strument available from its author. However, if it
is ever adapted as an individually administered,
commercially published, standardized measure
that translates laboratory principles to the domain
of the clinical psychologist, neuroclinician, and
psychoeducational diagnostician, the theory may
become even more popular.

In addition, other theories of intelligence
such as Gardner’s (1993a, 1993b) theory of mul-
tiple intelligences—which defines intelligence as
the ability to solve problems, or to create prod-
ucts, that are valued within one or more cultural
settings—is also not emphasized in this book.
The theory of multiple intelligences calls for
measuring intelligences by asking individuals to
solve problems in the contexts in which they nat-
urally occur. Although the multiple intelligences
theory has attracted much attention in the fields
of cognition and education (Kornhaber & Kre-
chevsky, 1995), thus far its practical application to
clinical assessment and the interpretation of the
WAIS-III and other major standardized individ-
ual intelligence tests is limited.

A SHORT 
HISTORY OF IQ TESTS

The history of intellectual assessment is largely a
history of the measurement of the intelligence of
children or retarded adults. Sir Francis Galton
(1869, 1883) studied adults and was interested in
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giftedness when he developed what is often con-
sidered the first comprehensive individual test of
intelligence (Kaufman, 2000a). But despite Gal-
ton’s role as the father of the testing movement
(Shouksmith, 1970), he did not succeed in con-
structing a true intelligence test. His measures of
simple reaction time, strength of squeeze, or
keenness of sight proved to assess sensory and
motor abilities, skills that relate poorly to mental
ability, and that are far removed from the type of
tasks that constitute contemporary intelligence
tests.

The Binet-Simon Scales
Alfred Binet and his colleagues (Binet & Henri,
1895; Binet & Simon, 1905, 1908) developed the
tasks that survive to the present day in most tests
of intelligence for children and adults. Binet
(1890a, 1890b) mainly studied children; begin-
ning with systematic developmental observations
of his two young daughters, Madeleine and Alice,
he concluded that simple tasks like those used by
Galton did not discriminate between children and
adults. In 1904, the Minister of Public Instruction
in Paris appointed Binet to a committee to find a
way to distinguish normal from retarded children.
But 15 years of qualitative and quantitative inves-
tigation of individual differences in children—
along with considerable theorizing about mental
organization and the development of a specific set
of complex, high-level tests to investigate these
differences—preceded the “sudden” emergence
of the landmark 1905 Binet-Simon intelligence
scale (Murphy, 1968).

The 1908 scale was the first to include age
levels, spanning the range from III to XIII. This
important modification stemmed from Binet and
Simon’s unexpected discovery that their 1905
scale was useful for much more than classifying a
child at one of the three levels of retardation:
moron, imbecile, idiot (Matarazzo, 1972). As-
sessment of older adolescents and adults, how-
ever, was not built into the Binet-Simon system
until the 1911 revision. That scale was extended
to age level XV and included five ungraded adult

tests (Kite, 1916). This extension was not con-
ducted with the rigor that characterized the con-
struction of tests for children, and the primary
applications of the scale were for use with school-
age children (Binet, 1911).

Measuring the intelligence of adults, except
those known to be mentally retarded, was almost
an afterthought. But the increased applicability of
the Binet-Simon tests for various child-assessment
purposes dawned on Binet just prior to his un-
timely death in 1911: “By 1911 Binet began to
foresee numerous uses for his method in child
development, in education, in medicine, and in
longitudinal studies predicting different occupa-
tional histories for children of different intellec-
tual potential” (Matarazzo, 1972, p. 42).

Terman’s Stanford-Binet
Lewis Terman was one of several people in the
United States who translated and adapted the
Binet-Simon scale for use in the United States,
publishing a “tentative” revision (Terman &
Childs, 1912) 4 years before releasing his painstak-
ingly developed and carefully standardized Stan-
ford Revision and Extension of the Binet-Simon
Intelligence Scale (Terman, 1916). This land-
mark test, soon known simply as the Stanford-
Binet, squashed competing tests developed earlier
by Goddard, Kuhlmann, Wallin, and Yerkes. Ter-
man’s success was undoubtedly due in part to
heeding the advice of practitioners whose de-
mand “for more and more accurate diagnoses
...raised the whole question of the accurate plac-
ing of tests in the scale and the accurate evalua-
tion of the responses made by the child” (Pintner
& Patterson, 1925, p. 11).

But, like Binet, Terman (1916) saw intelligence
tests useful primarily for the detection of mental
deficiency or superiority in children and for the
identification of “feeblemindedness” in adults.
He cited numerous studies of delinquent adoles-
cents and adult criminals, all of which pointed to
the high percentage of mentally deficient juvenile
delinquents, prisoners, or prostitutes, and con-
cluded that “there is no investigator who denies
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the fearful role played by mental deficiency in the
production of vice, crime, and delinquency” (p. 9).
Terman also saw the potential for using intelli-
gence tests with adults for determining “vocational
fitness,” but, again, he emphasized employing “a
psychologist...to weed out the unfit” or to “deter-
mine the minimum ‘intelligence quotient’ neces-
sary for success in each leading occupation”
(p. 17).

Perhaps because of this emphasis on the as-
sessment of children or concern with the lower
end of the intelligence distribution, Terman
(1916) did not use a rigorous methodology for
constructing his adult-level tasks. Tests below
the 14-year level were administered to a fairly
representative sample of about 1,000 children
and early adolescents. To extend the scale above
that level, data were obtained from 30 business-
men, 50 high school students, 150 adolescent
delinquents, and 150 migrating unemployed
men. Based on a frequency distribution of the
mental ages of a mere 62 adults (the 30 business-
men and 32 of the high school students above
age 16), Terman partitioned the graph into the
following MA categories: 13–15 (inferior adults),
15–17 (average adults), and above 17 (superior
adults).

The World War I Tests
The infant field of adult assessment grew rapidly
with the onset of World War I, particularly after
U.S. entry into the war in 1917 (Anastasi & Ur-
bina, 1997; Vane & Motta, 1984). Psychologists
saw with increasing clarity the applications of in-
telligence tests for selecting officers and placing
enlisted men in different types of service, apart
from their generation-old use for identifying the
mentally unfit. Under the leadership of Robert
Yerkes and the American Psychological Associa-
tion, the most innovative psychologists of the
day helped translate Binet’s tests to a group for-
mat. Arthur Otis, Terman’s student, was instru-
mental in leading the creative team that
developed the Army Alpha, essentially a group-
administered Stanford-Binet, and the Army

Beta, a novel group test composed of nonverbal
tasks.

Yerkes (1917) opposed Binet’s age-scale ap-
proach and favored a point-scale methodology,
one that advocates selection of tests of specified,
important functions rather than a set of tasks
that fluctuates greatly with age level and devel-
opmental stage. The Army group tests reflect a
blend of Yerkes’s point-scale approach and Bi-
net’s notions of the kind of skills that should be
measured when assessing mental ability. The
Army Alpha included the Binet-like tests of
Directions or Commands, Practical Judgment,
Arithmetical Problems, Synonym-Antonym, Dis-
sarranged Sentences, Analogies, and Information.
Even the Army Beta had subtests resembling
Stanford-Binet tasks: Maze, Cube Analysis, Picto-
rial Completion, and Geometrical Construction.
The Beta also included novel measures like Digit
Symbol, Number Checking, and X-O Series
(Yoakum & Yerkes, 1920).

Never before or since have tests been normed
and validated on samples so large; 1,726,966 men
were tested (Vane & Motta, 1984)! Point-scores
on the Army Alpha or Army Beta were converted
to letter grades ranging from A to D- (the Beta
was given only to illiterate and non-English-
speaking candidates). Validity was demonstrated
by examining the percent of A’s obtained by a va-
riety of Army ranks, for example, recruits (7.4%),
corporals (16.1%), sergeants (24.0%), and majors
(64.4%). In perhaps the first empirical demon-
stration of the Peter Principle in action, second
lieutenants (59.4% A’s) outperformed their direct
superiors—first lieutenants (51.7%) and captains
(53.4%)—while those with ranks above major
performed slightly worse than majors (Yoakum
& Yerkes, 1920, Table 1). Can there be any more
compelling affirmation of the validity of the Army
intelligence tests? Another intelligence scale was
developed during the war, one that became an
alternative for those who could not be tested val-
idly by either the Alpha or Beta. This was the
Army Performance Scale Examination, composed
of tasks that would become the tools-of-trade for
clinical psychologists, school psychologists, and
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neuropsychologists into the twenty-first century:
Picture Completion, Picture Arrangement, Digit
Symbol, and Manikin and Feature Profile (Ob-
ject Assembly). Except for Block Design (de-
veloped by Kohs in 1923), Wechsler’s influential
Performance Scale was added to the Army bat-
tery, “[t]o prove conclusively that a man was
weakminded and not merely indifferent or ma-
lingering” (Yoakum & Yerkes, 1920, p. 10).

Wechsler’s Creativity
David Wechsler assembled a test battery in the
mid-1930s that comprised subtests developed
primarily by Binet and World War I psycholo-
gists. His Verbal Scale was essentially a Yerkes
point-scale adaptation of Stanford-Binet tasks; his
Performance Scale, like other similar nonverbal
batteries of the 1920s and 1930s (Cornell & Coxe,
1934; Pintner & Patterson, 1925), was a near rep-
lica of the tasks and items making up the indi-
vidually administered Army Performance Scale
Examination.

In essence, Wechsler took advantage of tasks
developed by others for nonclinical purposes to
develop a clinical test battery. He paired verbal
tests that were fine-tuned to discriminate among
children of different ages with nonverbal tests
that were created for adult males who had flunked
both the Alpha and Beta exams—nonverbal tests
that were intended to distinguish between the
nonmotivated and the hopelessly deficient. Like
Terman, Wechsler had the same access to the
available tests as did other psychologists; like
Terman and Binet before him, Wechsler suc-
ceeded because he was a visionary, a man able to
anticipate the needs of practitioners in the field.

While others hoped intelligence tests would
be psychometric tools to subdivide retarded in-
dividuals into whatever number of categories was
currently in vogue, Wechsler saw the tests as dy-
namic clinical instruments. While others looked
concretely at intelligence tests as predictors of
school success or guides to occupational choice,
Wechsler looked abstractly at the tests as a mir-

ror to the hidden personality. With the Great
War over, many psychologists returned to a fo-
cus on IQ testing as a means of childhood assess-
ment; Wechsler (1939), however, developed the
first form of the Wechsler-Bellevue exclusively
for adolescents and adults.

Most psychologists saw little need for nonver-
bal tests when assessing English-speaking indi-
viduals other than illiterates. How could it be
worth 2 or 3 minutes to administer a single puz-
zle or block-design item when 10 or 15 verbal
items can be given in the same time? Some test
developers (e.g., Cornell & Coxe, 1934) felt that
Performance scales might be useful for normal,
English-speaking people to provide “more var-
ied situations than are provided by verbal tests”
(p. 9), and to “test the hypothesis that there is a
group factor underlying general concrete ability,
which is of importance in the concept of general
intelligence” (p. 10).

Wechsler was less inclined to wait a gen-
eration for data to accumulate. He followed his
clinical instincts and not only advocated the ad-
ministration of a standard battery of nonverbal
tests to everyone but placed the Performance
Scale on an equal footing with the more re-
spected Verbal Scale. Both scales would consti-
tute a complete Wechsler-Bellevue battery, and
each would contribute equally to the overall in-
telligence score.

Wechsler also had the courage to challenge
the Stanford-Binet monopoly, a boldness not un-
like Binet’s when the French scientist created his
own forum (the journal L’Année Psychologique) to
challenge the preferred but simplistic Galton
sensorimotor approach to intelligence (Kauf-
man, 2000a). Wechsler met the same type of re-
sistance as Binet, who had had to wait until the
French Ministry of Public Instruction “pub-
lished” his Binet-Simon Scale. When Wechsler’s
initial efforts to find a publisher for his two-
pronged intelligence test met failure, he had no
cabinet minister to turn to, so he took matters
into his own hands. With a small team of col-
leagues, he standardized Form I of the Wechsler-
Bellevue by himself. Realizing that stratification
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on socioeconomic background was more crucial
than obtaining regional representation, he man-
aged to secure a well-stratified sample from
Brooklyn, New York.

The Psychological Corporation agreed to pub-
lish Wechsler’s battery once it had been stan-
dardized, and the rest is history. Although an
alternative form of the Wechsler-Bellevue (Wech-
sler, 1946) was no more successful than Terman
and Merrill’s (1937) ill-fated Form M, a subse-
quent downward extension of Form II of the
Wechsler-Bellevue (to cover the age range 5 to
15 instead of 10 to 59) produced the wildly suc-
cessful WISC (Wechsler, 1949). Although the
Wechsler scales did not initially surpass the
Stanford-Binet in popularity, serving an appren-
ticeship to the master in the 1940s and 1950s,
the WISC and the subsequent revision of the
Wechsler-Bellevue, Form I (WAIS; Wechsler,
1955) triumphed in the 1960s. “With the in-
creasing stress on the psychoeducational assess-
ment of learning disabilities in the 1960s, and on
neuropsychological evaluation in the 1970s, the
Verbal-Performance (V-P) IQ discrepancies and
subtest profiles yielded by Wechsler’s scales were
waiting and ready to overtake the one-score Bi-
net” (Kaufman, 1983b, p. 107).

Irony runs throughout the history of testing.
Galton developed statistics to study relationships
between variables—statistics that proved to be
forerunners of the coefficient of correlation,
later perfected by his friend Karl Pearson (Du-
Bois, 1970). The ultimate downfall of Galton’s
system of testing can be traced directly to co-
efficients of correlation, which were too low in
some crucial (but, ironically, poorly designed)
studies of the relationships among intellectual
variables (Sharp, 1898–99; Wissler, 1901). Simi-
larly, Terman succeeded with the Stanford-Binet
while the Goddard-Binet (Goddard, 1911), the
Herring-Binet (Herring, 1922), and other Binet-
Simon adaptations failed because he was sensi-
tive to practitioners’ needs. He patiently with-
held a final version of his Stanford revision until
he was certain that each task was appropriately
placed at an age level consistent with the typical

functioning of representative samples of U.S.
children.

Terman continued his careful test development
and standardization techniques with the first re-
vised version of the Stanford-Binet (Terman &
Merrill, 1937). But 4 years after his death in 1956,
his legacy was devalued when the next revision of
the Stanford-Binet comprised a merger of Forms
L and M, without a standardization of the newly
formed battery (Terman & Merrill, 1960). The
following version saw a restandardization of the
instrument, but without a revision of the place-
ment of tasks at each age level (Terman & Merrill,
1973). Unfortunately for the Binet, the abilities of
children and adolescents had changed fairly dra-
matically in the course of a generation, so the 5-
year level of tasks (for example) was now passed by
the average 4 -year-old!

Terman’s methods had been ignored by his
successors. The ironic outcome was that Wech-
sler’s approach to assessment triumphed, at least
in part because the editions of the Stanford-
Binet in the 1960s and 1970s were beset by the
same type of flaws as Terman’s competitors in the
1910s. The newest Stanford-Binet (Thorndike,
Hagen, & Sattler, 1986a, 1986b) attempted to
correct these problems and even adopted Wech-
sler’s multisubtest, multiscale format. However,
these changes in the Fourth Edition of the Binet
were too little and too late to be much threat to
the popularity of the Wechsler scales, to offer
much contribution to the field of intelligence
testing, or to merit the linkage with the Binet
tradition.

SURVEYS OF TEST
USAGE FOR ADULTS

Surveys of test use in the United States have ap-
peared increasingly in the literature in the past
decade. These surveys are usually based on data
from clinical agencies and hospitals (Lubin,
Larsen, & Matarazzo, 1984; Petrowski & Keller,
1989), school systems (Goh, Teslow, & Fuller,

12
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1981; Hutton, Dubes, & Muir, 1992; Wilson &
Reschly, 1996), industry (Swenson & Lindgren,
1952), military settings (Lubin, Larsen, Mat-
arazzo, & Seever, 1986), forensic settings (Lees-
Hayley, Smith, Williams, & Dunn, 1996), or pri-
vate practitioners (Archer, Maruish, Imhof, &
Piotrowski, 1991; Camara, Nathan, & Puente,
2000; Harrison et al., 1988; Lubin et al., 1986;
Watkins, Campbell, Nieberding, & Hallmark,
1995). Data from such studies of test use are be-
coming increasingly important in light of the
role that managed-care companies play in reim-
bursement for assessment services. Data from
surveys that help determine which are the typical
instruments used for various types of assessment
and the amount of time practitioners usually
spend on an assessment may serve a function in
setting standard approved rates for practitioner
compensation by managed-care companies.
Thus, we reviewed the recent literature to at-
tempt to discover which instruments are most
commonly used by practitioners with a variety of
backgrounds and find out how much time is typ-
ically spent on assessments.

Has Test Use 
Changed over the Years?

Overall, little substantive change has occurred in
the most popular instruments used in the last
several decades (Camara et al., 2000). Test usage
was first documented by Louttit and Brown
(1947), with data collected spanning the mid-
1930s to the mid-1940s. Since that early survey,
subsequent surveys have shown that the most
commonly used tests have not changed much
over the years. The Wechsler family of tests has
remained on the top of the assessment list for
most psychologists, across a variety of settings
(Ball, Archer, & Imhof, 1994; Brown & McGuire;
1976; Camara et al., 2000; Harrison et al., 1988;
Lubin et al., 1971). The WAIS and WAIS-R
have consistently been mentioned in surveys as
the most often used adult intelligence tests by
clinical psychologists, school psychologists, neu-

ropsychologists, and forensic psychologists, and
the WAIS-III will surely follow suit in future
surveys.

Many studies of test usage lump together tests
from all areas of assessment, including intellec-
tual assessment, personality assessment, adaptive
functioning assessment, achievement assessment,
and neuropsychological assessment. Nonethe-
less, even when considering all these different
types of assessment, the Wechsler tests remain
ranked in the top 10.

Because the WAIS-III is fairly new, we were
unable to find any published surveys that re-
ported on the latest adult Wechsler test. The
most recent survey at the time that this book
went to press had a 2000 publication date, but
the authors collected their data in late 1994, be-
fore the WAIS-R was revised (Camara et al.,
2000). However, it is safe to assume that the
WAIS-III will maintain the high ranking en-
joyed by the WAIS-R.

Test Usage of
1,500 Psychologists 

and Neuropsychologists
Camara et al.’s (2000) collected survey data on
test usage and assessment from 933 clinical psy-
chologists and 567 neuropsychologists who were
randomly selected from the American Psycho-
logical Association (APA) and the National Asso-
ciation of Neuropsychology (NAN). The authors
were interested in data from practitioners who
conducted assessments on a regular basis, so they
ultimately conducted their analyses on data from
respondents who engaged in 5 or more hours per
week of assessment-related services. Thus, the
final sample used for ranking test usage com-
prised 179 clinical psychologists (19% of the
clinical psychologist respondents) and 447 neu-
ropsychologists (79% of the neuropsychologist
respondents). Table 1.1 displays the hours spent
administering, scoring, and interpreting psycho-
logical tests during a typical week, for the total
number of respondents to the survey (N = 1,500).
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Interestingly, the sample of neuropsychologists
spent many more hours per week doing assess-
ments than did the sample of clinical psycholo-
gists. Among neuropsychologists, almost 80%
spent at least 5 assessment hours per week and
about half spent at least 15 hours a week con-
ducting assessments. For clinical psychologists,
the corresponding values were about 20% and
8%.

According to Camara et al. (2000), of the clini-
cal psychologists who performed assessments 5 or
more hours per week, the majority of their assess-
ment time was spent conducting intellectual or
achievement testing (34%) and personality testing
(32%). For neuropsychologists, their assessment
time was fairly equally divided between neuro-
psychological assessment (26%), intellectual or
achievement assessment (20%), and personality
assessment (20%). Watkins et al. (1995) reported
that 8% of a clinical psychologist’s total time prac-
ticing was spent on intellectual assessment, and
12% of the total time was spent on personality as-
sessment (N = 412). In a study examining assess-
ment practices of school psychologists (N = 389),
respondents reported that they spent about one

half of their time in assessment-related activities
(Mdn = 50%) (Hutton et al., 1992).

How Frequently
Are Tests Used?

As mentioned, the Wechsler tests have held on
strongly to their place at the top of the heap of
tests administered by practitioners over the years.
In Camara et al.’s (2000) study, clinical psychol-
ogists ranked the WAIS-R the number one test
administered and neuropsychologists ranked it
number two. Other Wechsler tests were also at the
top of the list: clinical psychologists rated the
WISC-III number 3 and neuropsychologists rated
the Wechsler Memory Scale—Revised number 3.
Camara et al. (2000) did not separate children’s
tests from adults’ tests, or measures of intelligence
from other measures, such as personality func-
tioning. Clinical psychologists ranked the Minne-
sota Multiphasic Personality Inventory—Second
Edition (MMPI-II) as the number 1 most fre-
quently used test and neuropsychologists ranked
it as number 2. Other studies report similar find-
ings: in a survey tapping tests administered by

TABLE 1.1 Hours spent administering, scoring, and interpreting psychological tests during
a typical week

Clinical Psychologists Neuropsychologists

Hours n (%) Cumulative % n (%) Cumulative %

0–4 755 (80.9) 100.0 116 (20.5) 100.0
5–9 62 (6.6) 18.7 62 (10.9) 78.8

10–14 39 (4.2) 12.1 92 (16.2) 67.9
15–20 36 (3.9) 7.9 105 (18.5) 51.7
More than 20 37 (4.0) 4.0 188 (33.2) 33.2
No response 4 (<1) <1 4 (<1) <1

Total 933 (100.0) 567 (100.0)

NOTE: Data are from “Psychological Test Usage in Professional Psychology,” by W. J. Camara, J. S.
Nathan, & A. E. Puente, 2000, Professional Psychology: Research and Practice, 31, 141–154. Copyright © by the
American Psychological Association. Reprinted with permission.
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10 PART I INTRODUCTION TO THE ASSESSMENT OF ADOLESCENT AND ADULT INTELLIGENCE

psychologists to adolescent clients, the Wechsler
scales were the number one most frequently used
tests (Archer, Maruish, Imhof, & Piotrowski,
1991); in a survey of tests administered by forensic
neuropsychologists, the WAIS-R, MMPI-II, and
WMS-R were ranked numbers 1, 2, and 3, re-
spectively (Lees-Hayley et al., 1996); and school
psychologists also reported the Wechsler scales as
the most frequently used assessment tools (Hut-
ton et al., 1992; Wilson & Reschly, 1996).

Administration Time and
Implications for Reimbursement

Camara et al. (2000) also examined the mean
time to administer, score, and interpret a battery
of tests. The median number of minutes report-
edly spent by clinical psychologists on the
WAIS-R was administration (75), scoring (20),
and interpretation (30), for a total time of a little
over 2 hours; similar values were reported by neu-
ropsychologists. Considering that the WAIS-R
(or WAIS-III now) is only one component of a
full battery, the total time to administer, score,
and interpret an entire battery is significantly
greater. Clearly, the time varies depending on
the type of testing necessary to answer the refer-
ral questions. That being said, Camara and col-
leagues found that, on average, psychologists
spent about 3.5 to 4.25 hours on administering,
scoring, and interpreting an assessment battery.
However, the authors concede that some areas of
assessment take substantially longer than these
average times, especially intellectual and neu-
ropsychological assessment.

The results from Camara et al.’s (2000) study
have implications for the reimbursement of as-
sessments by third parties, especially managed-
care companies. The authors note that assessment
services are often limited to 2 hours of reimburs-
able time, the approximate time the psychologists
in Camara et al.’s (2000) study spent administer-
ing, scoring, and interpreting the WAIS-R.
However, because the Camara data demon-
strated that trained practitioners require at least 4

hours to complete a comprehensive assessment, it
is clear that clinicians are limited in what types of
assessments they can provide, if they want to be
reimbursed for their time. The consequences of
limited reimbursement for assessment may be
that the number of psychologists conducting as-
sessments will diminish. Already, Camara and
colleagues note that almost 90% of clinical psy-
chologists spend less than 10 hours a week on as-
sessments (see Table 1.1).

For What Purposes Are
Adults Given Intelligence Tests?

It is clear that the WAIS-R and WAIS-III are
widely used in the field of assessment today, but
why are these and other intelligence tests typi-
cally administered to adults? Harrison et al.
(1988) asked that question specifically of a group
of 277 clinical psychologists. In a survey, respon-
dents were asked to rank seven purposes for
which they would administer an intelligence test.
The number 1 purpose was to measure the po-
tential or cognitive capacity of a person. Table 1.2
lists the seven purposes and how important re-
spondents felt each was. Although nearly 40–50%
of psychologists ranked educational and voca-
tional placement or interventions as a purpose for
assessing adults, very few felt these are the main
reasons for conducting an assessment (6–17%).
Clearly, the data show that clinicians think that
the most important reasons for assessing adults
are to measure cognitive potential, obtain clini-
cally relevant information, and assess functional
integrity of the brain.

Conclusions
The Camara et al. (2000) survey results indicate
that the WAIS-R, and, intuitively, the WAIS-III,
is supreme among assessment tools used to as-
sess adolescent and adult functioning by clinical
psychologists and neuropsychologists. These re-
sults, in combination with results of other stud-
ies, show that the Wechsler tests are equally

ch01.fm  Page 10  Tuesday, September 25, 2001  2:56 PM



CHAPTER 1 IQ TESTS: THEIR HISTORY, USE, VALIDITY, AND INTELLIGENT INTERPRETATION 11

popular in other domains such as forensic psy-
chology, school psychology, hospital settings,
and outpatient clinics. The percentage of clinical
time spent conducting assessments varies across
specialties within psychology (e.g., clinical,
school, neuropsychology). However, the typical
amount of time necessary to conduct an assess-
ment is similar across domains, although it fluc-
tuates depending on the type of assessment
necessary. The inconsistency between the amount
of time typically allowed to be reimbursed for as-
sessment services and the actual amount of time
spent in assessment-related services was pointed
out by Camara et al. (2000). Such inconsistency
may affect the types and numbers of assessments
performed by clinicians. Notwithstanding the
fees and reimbursement issues, the popularity of
the Wechsler scales and the primary reasons for
assessing adults remain unchanged. There ap-
pears to be a strong need for tools to assess cog-
nitive capabilities and obtain related clinical
information in adults, and the WAIS-III is there
to meet those needs for those who choose to
conduct assessments. However, clinicians would
be wise to consider theory-based alternatives to

Wechsler’s scales, such as the KAIT and WJ III
Tests of Cognitive Ability for adolescents and
adults, and the Cognitive Assessment System
(CAS; Naglieri & Das, 1997a, 1997b) for adoles-
cents. Also, in view of time constraints imposed
by managed-care criteria, reliable and valid brief
intelligence tests may need to be weighed as pos-
sible assessment options (see Chapter 15).

VALIDITY OF THE
IQ CONSTRUCT FOR 

ADOLESCENTS AND ADULTS

Matarazzo (1972, Chapters 6, 7, and 12) devoted
most of three chapters to support the validity of
the IQ construct, Jensen (1980) addressed the is-
sue from both theoretical and empirical perspec-
tives (his Chapters 6 and 8, respectively), and
Brody (1985) published a thought-provoking
chapter on “The Validity of Tests of Intelligence.”
These three esteemed psychologists concluded, in
essence, that the IQ construct, as measured by

TABLE 1.2 Purposes for using intelligence tests when assessing adults

Purpose

% of Psychologists 
Who Assess Adults for 

This Purpose

% of Psychologists 
Who Rank This 
Purpose as Very 

Important

Measure potential of capacity 85.2 58.5
Obtain clinically relevant information 85.2 53.1
Assess functional integrity of brain 77.6 43.3
Determine educational placement 48.4 17.0
Determine vocational placement 45.5 12.3
Develop educational interventions 44.0 10.8
Develop vocational interventions 39.4 5.8

NOTE: Data are from Harrison et al. (1988), based on 277 respondents asked to list all the purposes for
which “you generally use a standardized intelligence test in your assessment battery” and “then rank the
ones you checked in order of their importance with a 1 as the most important.” The “% of psychologists who
rank this purpose as very important” equals the percentage of the total group of 2,787 who assigned each pur-
pose a ranking of 1 or 2.
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12 PART I INTRODUCTION TO THE ASSESSMENT OF ADOLESCENT AND ADULT INTELLIGENCE

contemporary intelligence tests, is valid when
defined within the societal context and when the
IQ’s limitations are kept fully in mind. In a sur-
vey of psychologists and educational specialists
with expertise in areas related to intelligence
testing, Snyderman and Rothman (1987) found
that, overall, experts hold positive attitudes
about the validity and usefulness of intelligence
and aptitude tests. Although the validity of the
IQ construct and the tests purported to assess it
are important to this text, we treat it cursorily
here because it has been thoroughly discussed
elsewhere. Our focus is on the following aspects
of IQ’s validity: prediction of academic achieve-
ment, relationship to educational attainment,
relationship to occupational membership, and
prediction of job performance.

Prediction of
Academic Achievement

The age-old IQ criterion of prediction of school
achievement has been explored in thousands of
studies across the age range, and Matarazzo
(1972) concluded a generation ago that a correla-
tion of about .50 exists between IQ and school
performance. Coefficients are typically a bit
higher in elementary school and lower in college
(Brody, 1985). The overall value of .50 is high
enough to support the validity of the IQ for the
purpose that Binet originally intended it, but low
enough to indicate that about 75% of the variance
in school achievement is accounted for by factors
other than IQ. Some more recent studies with
newer, theory-based intelligence tests have re-
ported higher coefficients in the .60–.70 range for
the Horn-based WJ-R (McGrew, Werder, &
Woodcock, 1991) and for the Luria-based K-ABC
and CAS (Naglieri, 1999, Table 5.5) between in-
telligence and achievement. In fact, these coeffi-
cients for the theory-based tests are similar in
magnitude to the values obtained with the Third
Editions of the WISC and WAIS, using WIAT
scores as the criteria (Psychological Corporation,

1992, Table D.6). Hence, more recent studies
with new and revised instruments suggest that IQ
may explain as much as 50% of school achieve-
ment; however, even that substantially higher
value still leaves 50% for other variables.

For adults, the IQ-achievement correlations are
illustrated by correlations between the WAIS-III
and the Wechsler Individual Achievement Test
(WIAT; Psychological Corporation, 1992). Over-
all the correlations between the WAIS-III IQs
and the WIAT Composites (Reading, Math, and
Language) range between .53 and .81, with most
correlations in the .60s and .70s, and a median
value of .70 (Psychological Corporation, 1997).
The correlations between the WAIS-III Indexes
and the WIAT Composites were slightly lower
than those with the IQs, with rs ranging from .42
to .77 with a median value of .61.

Wechsler’s Verbal IQ consistently correlates
more strongly with achievement than does the Per-
formance IQ. Correlations between the WAIS-III
and WIAT exemplify that fact: V-IQ correla-
tions range from .70 to .81 with the WIAT Com-
posites, whereas P-IQ correlations range from
.53 to .69 with the WIAT. Data from the WAIS-III
indexes also mirror the IQ data. In WAIS-R
studies (e.g., Ryan & Rosenberg, 1983; Spruill &
Beck, 1986), mean correlation coefficients were
.65 for Verbal and .54 for Performance. In five
WAIS studies cited by Matarazzo (1972, p. 284),
V-IQ correlated higher than P-IQ with high
school rank (.63 versus .43) and college grade-
point average (GPA) (.47 versus .24). Numerous
WISC-III investigations summarized by Gridley
and Roid (1998) have also shown stronger correla-
tions between achievement ability and Verbal IQ
than between Performance IQ and achievement.

In general, the use of the WAIS-III for predict-
ing college achievement is likely to produce coef-
ficients lower than the values in the .60s observed
when standardized achievement tests are the cri-
teria. Matarazzo (1972, p. 284), for example, cited
a coefficient of .44 between WAIS FS-IQ and
GPA for 335 college students with a mean IQ of
115, and Jensen (1980, p. 330) reported a median
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correlation of .40 between the General Intelli-
gence test of the General Aptitude Test Battery
(GATB) and college grades in 48 different sam-
ples (comprising 5,561 students).

Even if correlation coefficients involving the
WAIS-R or WAIS-III account for only 15% to
20% of the variability in college students’ grades
(compared to 25–50% for elementary and high
school), such values nonetheless strongly sup-
port the Wechsler scales’ validity for educational
purposes. Correlations for college students are
attenuated substantially, having nothing to do
with the quality of the instrument because of
(1) the restricted range of IQs found in highly
selected samples, (2) the questionable reliability
and validity of the GPA criterion (it, too, is usu-
ally restricted to a 5-point scale from A to F, and
college grading systems fluctuate notoriously
from instructor to instructor), and (3) the in-
creasing role played by nonintellective factors
such as motivation and study habits.

Relationship of IQ to Education
For children’s intelligence tests, correlations be-
tween IQ and school achievement are among the
best evidences of validity, but those coefficients
are less valuable for adult tests. The best argu-
ments for the validity of an adult test are the re-
lationships between IQ and formal education
and between IQ and occupational level (a vari-
able that correlates substantially with years of
schooling; Kaufman, 1990). Success in school is
a key task of children and adolescents; life ac-
complishments are the goals of an adult.

Logically, people who score higher on a so-
called intelligence test should advance higher
within the formal education hierarchy and should
assume positions within the more prestigious oc-
cupations. Which is cause and which is effect is
not relevant to this point. Perhaps individuals
score higher on IQ tests because of what they
learn in school; perhaps they proceed to higher
levels of education because they are smart to be-

gin with; or perhaps these two variables combine
in some way. In any case, a strong relationship
between education and IQ supports the con-
struct that underlies tests that purport to mea-
sure intelligence.

This relationship is explored in depth for the
WAIS-III in Chapter 4, and again in Chapter 8
regarding V-P differences and brain damage.
The present discussion gives only an overview of
the relationship between years of schooling and
WAIS-III scores in order to illustrate the over-
whelming validity support for the WAIS-III
when educational attainment is the criterion.

Educational data that are available for the
WAIS-III Full Scale IQ are age-corrected z
scores, predicted by education; these data were
kindly provided by Heaton, Manly, Taylor, and
Tulsky (personal communication, September,
2000), with the permission of The Psychological
Corporation, and are discussed more fully in
Chapter 4. Briefly, mean Full Scale IQs for 16-
to 89-year-olds with different formal education
levels ranged from 80.5 for individuals with 0–7
years of schooling to 116.8 for those with 17 or
more years.

The two extreme educational groups differ by
about 36 points, more than two standard devia-
tions! These differences tend to be larger for
Verbal than Performance subtests, but they are
nonetheless substantial even for tasks like Block
Design or Digit Symbol-Coding that are not
specifically taught in the classroom. The mean
scaled-score differences for those with 17 or
more years of schooling versus those with 7 or
less years of schooling (for ages 20 to 89) on two
selected WAIS-III subtests, one closely related
to the specific content taught in school (Vocabu-
lary) and one unrelated to curriculum (Block
Design), are 6.60 and 4.47. Specifically, on Vo-
cabulary the mean scaled score for those with
17+ years of schooling was 13.33, whereas it was
only 6.83 for those with seven or fewer years of
schooling. In contrast, on Block Design mean
scaled score for those with 17+ years of schooling
was 11.92, yet it was only 7.45 for those with
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14 PART I INTRODUCTION TO THE ASSESSMENT OF ADOLESCENT AND ADULT INTELLIGENCE

seven or fewer years of schooling. Thus, the very
highly educated adults scored 2.2 SD higher than
relatively uneducated adults on Vocabulary and
1.5 SD higher on Block Design.

These data show that relatively uneducated
people perform poorly on both school-related
and school-unrelated tasks, and that both types
of tests are substantially related to formal educa-
tion. As indicated, however, highly educated
adults have a greater advantage on crystallized
than on fluid tasks (i.e., on Information or Vo-
cabulary than on Block Design). Data from the
Fels Longitudinal Study (McCall, 1977) reveal
that childhood IQs correlate about .50 (±.10)
with both adult educational and occupational at-
tainment, stabilizing at that relatively high level
at ages 7 to 8 for males and females.

The strong relationship between IQ and for-
mal education should not obscure the consider-
able variability of IQs earned by individuals with
the same educational attainment. Fluctuations in
WAIS-R IQ by education level were shown by
Reynolds et al. (1987), and are presented in Ta-
ble 4.5. These results indicate that each level of
educational attainment is accompanied by a wide
range of Full Scale IQs. For example, individuals
with some college education have a higher mean
IQ by about 11 points than those with some high
school, but their IQ ranges are fairly similar: 76–
139 for those with 13–15 years of schooling
compared to 59–146 for those with 9–11 years of
schooling.

IQ and Occupation
For ages 20 to 54, WAIS-R data provide addi-
tional validation evidence for Wechsler’s IQs by
examining mean scores earned by adults actively
engaged in different levels of occupation (Rey-
nolds et al., 1987). Adolescents have been elimi-
nated from consideration because occupational
data are based on their parents’ occupation, and
the 55–74-year-olds have been eliminated be-
cause two thirds are categorized as “Not in La-
bor Force.”

Occupational data are treated in depth in
Chapter 4, and are summarized here to illustrate

the validity of the IQ construct. Mean Full Scale
IQs are shown in Table 1.3 for five categories of
occupation, listed in order of the average educa-
tional level (from high to low) that typifies each
category. These values range from about 87 for
unskilled workers to 112 for professionals and
technical workers.

The 25-point difference between professionals
and unskilled workers, combined with the educa-
tional data, gives strong support to the construct
underlying Wechsler’s Full Scale IQs for adult
samples; occupational and educational data pre-
sented in Chapter 4 give substantial validity sup-
port for the separate Verbal and Performance
IQs as well.

In general, the relationship between occupa-
tion, education, and WAIS-R IQs for persons 75
years and older was similar to that found by Rey-
nolds et al. (1987) for persons 16 to 74 (Ryan,
Paolo, & Dunn, 1995). When past occupation
was measured in an elderly sample (ages 75+), in-
dividuals who were retired professionals or man-
agers earned WAIS-R Full Scale IQs that were
15.78 points higher than those who were retired

TABLE 1.3 Mean WAIS-R Full Scale IQs 
for 20- to 54-year-olds employed in different levels 
of occupation

Occupational Group

Mean
WAIS-R

Full Scale IQ

1. Professional and technical 112.4
2. Managers and administrators, 

clerical workers, and sales 
workers

103.6

3. Skilled workers (craftsmen and 
foremen)

100.7

4. Semiskilled workers (operatives, 
service workers—including 
private household—farmers, 
and farm managers)

92.3

5. Unskilled workers (laborers, 
farm laborers, farm foremen)

87.1

NOTE: Data are from Reynolds et al. (1987).
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laborers or operatives. Education was also an im-
portant variable in this elderly sample, as it ac-
counted for 30% to 43% of the variance in the
WAIS-R IQs. Similar to results with younger
adults, there were substantial differences (17.05
points) between those with the most education
(12 or more years) and those with less formal
schooling (0 to 11 years). As the relationship be-
tween education and occupation is known to be
quite strong, Ryan et al. (1995) performed analy-
ses to determine whether preretirement occupa-
tion would explain an additional amount of
variance in IQ over and above age and education.
Occupation did, in fact, contribute significantly
to all WAIS-R IQs, explaining an additional 3%
to 6% of the variance in the Verbal, Perfor-
mance, and Full Scale IQs, beyond that of age
and education.

When IQs are provided for specific jobs in-
stead of general categories, even wider discrep-
ancies emerge between diverse occupations. For
example, Matarazzo (1972, pp. 178–180) cites
numerous studies and his own considerable clin-
ical experience to show that physicians, medical
students, dentists, university professors, psychia-
trists, executives in industry, scientists, and attor-
neys have consistently averaged IQs of 125 on
the Wechsler-Bellevue and WAIS. In a study of 35
medical students, Mitchell, Grandy, and Lupo
(1986) reported mean Full Scale IQs in the same
range on both the WAIS (124.5) and WAIS-R
(120.8).

The wide range of mean scores by people in
different occupations is further illustrated by a
comprehensive (N = 39,600) 1970 U.S. Depart-
ment of Labor study cited by Jensen (1980,
pp. 341–342). Mean IQs on the GATB General
Intelligence scale were provided for 444 specific
occupations, and ranged from 55 for Tomato
Peeler to 143 for Mathematician. Although the
GATB General Intelligence score correlated .89
with the WAIS (Jensen, 1980), the two scales
have different standard deviations. When the
GATB scores for Tomato Peelers and Mathema-
ticians are converted to the Wechsler metric, the
means become 66 and 132, respectively. This
discrepancy is not as impressive as the 88-point

difference on the GATB scale (mean of 100, SD
of 20), but it nonetheless provides additional ev-
idence of the IQ construct’s validity.

Figure 1.1, adapted from Matarazzo (1972,
p. 178) and Jensen (1980, p. 113) and modified
based on WAIS-R data reported by Reynolds et
al. (1987), presents graphically the educational
or occupational referents of different IQ levels.
However, these values are just the averages for
different jobs or educational accomplishments.
As Matarazzo (1972) and Jensen (1980) stress,
adults in each occupation or educational cate-
gory vary considerably in IQ range. Table 4.5
presents pertinent data that reveal the fairly wide
range of IQs for individuals from the same occu-
pational category (as mentioned previously, this
same table shows the wide IQ ranges for people
with different levels of education). For occupa-
tional groups, the range is relatively small for
people employed in routine, menial jobs usually
reserved for the mentally retarded, but substan-
tial IQ ranges characterize members in jobs as
diverse as physicians or policemen or even un-
skilled construction workers.

The strong relationship depicted here be-
tween IQ and occupation may be an artifact of
the even stronger relationship described previ-
ously between IQ and educational attainment.
Occupation and education correlate substantially,
particularly because advanced formal education is
frequently a prerequisite for many high-prestige
occupations. Gottfredson and Brown (1981) ob-
served an interesting age-related finding in the
occupation–education relationship in their large-
scale longitudinal study. Occupational status cor-
related a modest .17–.20 with years of schooling
at ages 18–20 years, but increased at age 22 (.45)
and age 24 (.60) before plateauing in the mid-.60s
for 26- and 28-year-olds. Gottfredson and Brown
interpreted these age-related findings as a func-
tion of the facts that (1) the later entrants into the
work force are brighter and better educated, and
(2) among those already employed, the smarter
and more educated adults advance from low-level
to high-level positions.

Crawford and Allan (1997), studying a group
of 200 adults ages 16 to 83 (M = 44.3 years) from
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the United Kingdom, found that occupation was
a slightly stronger predictor of WAIS-R IQ than
was education. The correlations for this sample
between occupation and FS-IQ (.65), education
and FS-IQ (.58), and education and occupation
(.65) are within the ranges of what has been pre-
viously reported. However, Crawford and Allan
found that occupation was the single best predic-
tor of IQ for all three scales in a stepwise regres-
sion. Occupational classification accounted for
42%, 43%, and 25% of the variance in FS-IQ,
V-IQ, and P-IQ, respectively. Education and age
significantly increased the variance predicted,
with final models predicting 32% to 53% of the
variance in the IQs. Thus, it appears that occu-
pation in and of itself is an important demo-
graphic variable contributing to IQ.

Regardless, years of schooling “is the single
most important determinant of occupational sta-
tus in United States society” (Brody, 1985,
p. 361). Brody states further that the results of
path analysis in several studies indicate that IQ
has “a large influence on educational attainment

and relatively little indirect influence on occupational
status” (pp. 361–362, italics ours)—that is, sepa-
rate from the IQ–education relationship.

Prediction of Job Performance
Average correlations between general intelligence
and job proficiency are traditionally in the .20s
(Ghiselli, 1966, 1973). However, because the
predictors and criteria are typically restricted in
variability due to selection factors and other
practical limitations of test validation in indus-
trial settings, some have argued that such coeffi-
cients require statistical correction to reflect
more accurately the “true” relationship between
IQ and job success (Hunter & Hunter, 1984).
For the purpose here (i.e., to determine the va-
lidity of the theoretical construct underlying in-
telligence tests), the corrected values seem more
appropriate.

In an ambitious meta-analysis of hundreds of
studies relating intelligence to job performance,
Hunter (1986) concluded that “general cognitive

FIGURE 1.1
Mean Wechsler adult IQs that correspond to different educational and
occupational accomplishments (based on data on Table 7–3 of Matarazzo, 1972,
p. 178; data in Table 4.5 in Jensen, 1980, p. 113; WAIS-R standardization data
reported by Reynolds et al., 1987).
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ability has high validity predicting performance
ratings and training success in all jobs” (p. 359).
He organized data from three major sources,
correcting coefficients for restriction of range in
all cases, and for attenuation (imperfect test reli-
ability) in the first two sets of studies: (1) Ghis-
elli’s lifework, involving several summaries of a
quarter-century’s worth of validity studies in in-
dustry on the prediction of job proficiency and
success in training programs; (2) 515 validation
studies conducted by the U.S. Employment Ser-
vice with the GATB, 425 on job proficiency (N =
32,124) and 90 on training success (N = 6,496);
and (3) U.S. military studies of training success
in mechanical, clerical, electronic, and general
technical fields (828 studies totalling 472,539
subjects).

Coefficients of correlation between intelli-
gence and job proficiency (performance ratings)
were consistently higher for complex jobs than
for those demanding less complexity. The Ghis-
elli studies produced substantial corrected corre-
lations for the complex jobs of manager (.53),
clerk (.54), and salesperson (.61). Coefficients in
the mid-.40s were obtained for jobs of medium
complexity (e.g., crafts and trades), while values
in the high .20s and .30s were typical of low com-
plexity jobs like vehicle operator. Similar averages
emerged when Hunter (1986) grouped the U.S.
Employment Service studies by complexity: high
complexity (r = .58), medium (.51), and low (.40).
Gottfredson (1997) suggested that general intel-
ligence (g) has pervasive utility in work settings
because it is related to one’s ability to deal with
cognitive complexity. She noted that the more
complex a work task, the greater the advantages
that higher g confers in performing it well.

Intelligence correlated even more impres-
sively with success in training than it did with job
performance. Further, the coefficients obtained
for various training programs were about equally
good, regardless of job complexity. The average
corrected coefficient for the 828 studies of train-
ing success conducted by the U.S. military was
.62, with values hovering around that overall
value for each of the four job families (i.e., me-

chanical, clerical, electronic, and general techni-
cal). Coefficients from the Ghiselli summaries
ranged from .37 (vehicle operator) to .87 (pro-
tective professions) with a median correlation of
.65 across seven categories of jobs. The 90 train-
ing studies carried out by the U.S. Employment
Service yielded average values of .50 to .65 (me-
dian = .56) for jobs grouped into four categories.

Hunter showed further that validity coeffi-
cients are even higher when objective work sam-
ples of job performance are used instead of
subjective supervisor ratings. Based on a handful
of particularly well-designed investigations that
used objective criteria to evaluate job profi-
ciency, corrected correlations were .75 in civilian
data and .53 in military data.

In a more recent synthesis of the vocational
data, Schmidt and Hunter (1998) reviewed 85
years of research in personnel selection, focusing
on the results of the best meta-analyses, includ-
ing much of the data reviewed in the preceding
paragraphs. They concluded once again that IQ
(referred to as general mental ability or GMA)
had strong validity, and that the validity could be
increased substantially when other predictors are
considered as well: .63 (GMA + work sample or
GMA + structured interview) or .65 (GMA + in-
tegrity test). Based on their review, Schmidt and
Hunter concluded: (1) “of all procedures that
can be used for all jobs, whether entry level or
advanced, [GMA] has the highest validity and
lowest application cost” (p. 264); (2) “the re-
search evidence for the validity of GMA mea-
sures for predicting job performance is stronger
than that for any other measure” (p. 264); and
(3) “GMA has been shown to be the best avail-
able predictor of job-related learning” (p. 264).

Jensen’s (1980) analysis of some of the same data
summarized by Hunter (1986) presents a more so-
bering view of the ability of intelligence tests to
predict job performance and training success. Co-
efficients reported by Hunter were corrected for
restriction of range and, usually, for attenuation as
well; these corrections inflate the correlations by
estimating their magnitude in “what-if” situations.
The correction for attenuation (test unreliability)
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18 PART I INTRODUCTION TO THE ASSESSMENT OF ADOLESCENT AND ADULT INTELLIGENCE

is particularly questionable, however, because, by
definition, tests are not perfectly reliable. Jensen
(1980, pp. 347–350) notes that Ghiselli’s actual co-
efficients were in the .20 to .25 range, on the aver-
age, and that the median coefficient for the GATB
General Intelligence score for 537 U.S. Employ-
ment Service studies was .27.

Similarly, Jensen demonstrates that correla-
tions are greater for more complexions but that
the values for jobs with high complexity are in
the .35 to .47 range. Jensen also notes that the
average correlation between IQ and success in
training programs is close to .50, not the values
of about .60 reported by Hunter. These criti-
cisms apply as well to the more recent review by
Schmidt and Hunter (1998).

Data from both Hunter (1986) and Jensen
(1980) support the IQ construct as reasonably
valid in its role as predictor of job success,
although the claims made by Hunter may be ex-
aggerated by his incautious and, perhaps, over-
zealous correction of obtained coefficients. From
a theoretical perspective, the data set evaluated by
Hunter and Schmidt and Hunter (1998) give ex-
cellent support of the construct validity of IQ in
vocational settings. In a practical sense, however,
the obtained correlations are often the most perti-
nent. In all instances, readers are wise to heed the
cautions of two expert statisticians and psychome-
tricians, Lloyd Humphreys and Robert Linn,
regarding Hunter’s correction procedures. Hum-
phreys (1986), in his commentary on Hunter’s ar-
ticle (and other papers as well) in a special issue of
the Journal of Vocational Behavior, wrote, “Given
the heterogeneity among the many studies to be
aggregated, corrections for measurement error
and restriction of range of talent are rough esti-
mates at best” (p. 427). In a similar commentary,
Linn (1986) asserted that “adjustments for range
restriction and attenuation are nontrivial[;]...
correlations that are changed dramatically by ad-
justments should always be viewed with caution”
(pp. 440–441).

Although IQ seems to be a valid predictor of
job performance, the general findings from this
line of research indicate that a relatively small
amount of the variance in job performance is ac-

counted for by IQ. At worst, the average validity
coefficient between measures of cognitive ability
and measures of cognitive ability is .20 (Ghiselli,
1966; Wigdor & Garner, 1982), accounting for
only 4% of the variance, and, at best, the average
validity coefficient is about .5 (Hunter & Hunter,
1984; Schmidt & Hunter, 1998), accounting for
25% of the variance in job performance. As
Sternberg, Wagner, Williams, and Horvath
(1995) point out, these values leave at least three-
quarters of the variance unexplained. Sternberg
et al. suggest that practical intelligence (common
sense) is a variable that may contribute to the pre-
diction of job performance, above and beyond
what traditional IQ contributes. Practical intelli-
gence, or “tacit knowledge,” has only a small re-
lationship to general intelligence (Sternberg et
al., 1995). When tasks of tacit knowledge are
used to predict managerial performance, tacit
knowledge accounts for substantial and signifi-
cant increases in variance above and beyond IQ
(Wagner & Sternberg, 1990). Using measures of
traditional intelligence in conjunction with mea-
sures of tacit knowledge may more effectively
predict job performance than reliance on one of
these measures alone (Sternberg et al., 1995), al-
though reliable and construct-valid measures of
tacit knowledge are not yet available.

THE INTELLIGENT
TESTING PHILOSOPHY

One’s philosophy regarding the interpretation of
individually administered clinical tests should be
an intelligent one. The approach we will be de-
scribing has been spelled out in detail for various
Wechsler tests (Kaufman, 1979a, 1994a; Kauf-
man & Lichtenberger, 1999, 2000), applied to
the K-ABC (Kamphaus & Reynolds, 1987), and
applied to a variety of other clinical and neuro-
psychological instruments (Reynolds & Fletcher-
Janzen, 1989). Consequently, our goal here is
only to summarize the assumptions underlying
the approach and the basic methodology that
characterizes it. The essential method is the
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same, whether applied to tests for children, ado-
lescents, or adults. Intelligent testing rests on
five assumptions, discussed in the sections below:

1. IQ tasks measure what the individual has
learned.

2. IQ tasks are samples of behavior and are not
exhaustive.

3. IQ tests like the WAIS-III, KAIT, and WJ III
assess mental functioning under fixed experi-
mental conditions.

4. IQ tests are optimally useful when they are in-
terpreted from an information-processing
model.

5. Hypotheses generated from IQ test profiles
should be supported with data from multiple
sources.

IQ Tasks Measure What
the Individual Has Learned

This concept comes directly from Wesman’s
(1968) introduction of the intelligent testing ap-
proach. The content of all tasks, whether verbal
or nonverbal, is learned within a culture. The
learning may take place formally in the school, ca-
sually in the home, or incidentally through every-
day life. As a measure of past learning, the IQ test
is best thought of as a kind of achievement test,
not as a simple measure of aptitude. Like the SAT,
IQ tests assess “developed abilities, broadly applica-
ble intellectual skills and knowledge that develop
slowly over time through the individual’s experi-
ences both in and out of school...[that are] not
tied to the content of any specific course or field
of study” (Anastasi, 1988, p. 330).

The interaction between learning potential
and availability of learning experiences is too
complex to ponder for any given person, making
the whole genetics–environment issue of theo-
retical value, but impractical and irrelevant for
the interpretation of that person’s test profile.
Even the sophisticated scientific challenges to
the IQ construct issued by Lezak (1988a) and
Siegel (1999) or the emotional, less informed in-

dictments of IQ tests handed out by members of
the public, become almost a side issue when the
tests are viewed and interpreted simply as mea-
sures of accomplishment. The term achievement
implies a societal responsibility to upgrade the
level of those who have not attained it; the term
aptitude implies something inborn and personal
and can justify a withdrawal of educational re-
sources (Flaugher, 1978).

Issues of heredity versus environment and the
validity of the IQ construct are meaningful for
understanding the multifaceted intelligence con-
struct; the accumulating research helps test devel-
opers, practitioners, and theoreticians appreciate
the foundation of the tests used to measure intel-
ligence; and the IQ tests, as vehicles for the re-
search, are essential sources of group data for use
in scientific study of these topics. But all of the
controversy loses meaning for each specific per-
son referred for evaluation when the clinician ad-
ministers an IQ test to study and interpret just
what the person has or has not learned and to help
answer the practical referral questions.

IQ Tasks Are 
Samples of Behavior

and Are Not Exhaustive
The individual Wechsler subtests, or the subtests
that compose the KAIT or WJ III, do not reflect
the essential ingredients of intelligence whose
mastery implies some type of ultimate life
achievement. They, like tasks developed by Binet
and other test constructors, are more or less ar-
bitrary samples of behavior. Teaching people
how to solve similarities, assemble blocks to
match abstract designs, or repeat digits backward
will not make them smarter in any broad or gen-
eralizable way. What we are able to infer from
the person’s success on the tasks and style of re-
sponding to them is important; the specific,
unique aspect of intellect that each subtest mea-
sures is of minimal consequence.

Limitations in the selection of tasks necessar-
ily mean that one should be cautious in generaliz-
ing the results to circumstances that are removed
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20 PART I INTRODUCTION TO THE ASSESSMENT OF ADOLESCENT AND ADULT INTELLIGENCE

from the one-on-one assessment of a finite num-
ber of skills and processing strategies. Intelligence
tests should, therefore, be routinely supplemented
by other formal and informal measures of cogni-
tive, clinical, and neuropsychological functioning
to facilitate the assessment of mental functioning
as part of psychodiagnosis. The global IQ on any
test, no matter how comprehensive, does not
equal a person’s total capacity for intellectual
accomplishment.

IQ Tests Like the WAIS-III, 
KAIT, and WJ III Assess 

Mental Functioning under 
Fixed Experimental Conditions

Standardized administration and scoring means
conducting an experiment with N = 1 every time
an examiner tests someone on an intelligence test.
For the results of this experiment to be meaning-
ful, the experimenter–examiner must adhere
precisely to the wording in the manual, give ap-
propriate probes as defined in the instructions,
time each relevant response diligently, and score
each item exactly the way comparable responses
were scored during the normative procedure. Fol-
lowing these rules prevents examiners from ap-
plying a flexible clinical investigatory procedure
during the administration (like Piaget’s semistruc-
tured méthode clinique), from teaching the task or
giving feedback to a person who urgently desires
this intervention, or from cleverly dislodging
from the crevices of a person’s brain his or her
maximum response to each test item.

It is necessary to be an exceptional clinician to
establish and maintain rapport and to weave the
standardized administration into a natural, pleas-
ant interchange between examiner and subject.
Clinical skills are also essential when observing
and interpreting a person’s myriad behaviors
during the examination and during interpreta-
tion of all available information and data when
interpreting the profile of test scores. But it is vi-
tal for an examiner to follow the standardized
procedures to the letter while administering the

test; otherwise, the standard scores yielded for
the person will be invalid and meaningless. To
violate the rules is to negate the value of the me-
ticulous set of norms obtained under experimen-
tal conditions by most major test-publishing
companies for their tests.

The testing situation has a certain built-in ar-
tificiality by virtue of the stopwatch, the precise
words to be spoken, and the recording of almost
everything spoken by the examinee. A person
with excellent visual–spatial and manipulative
skills might perform slowly and ineffectively on
Object Assembly because of anxiety caused by
the time pressure; or a person with an impressive
store of general knowledge and a good common-
sense understanding of social situations may fail
several Information and Comprehension items
because of failure to understand some of the
questions. It is tempting to give credit to a puzzle
solved “just 2 or 3 seconds overtime” or to sim-
plify the wording of a question that the person
“certainly knows the answer to.” But the good
examiner will resist these temptations, knowing
that the people in the reference group did not re-
ceive such help. Testing the limits on a subtest
can often give valuable insight into the reasons
for failure or confusion, so long as this flexible,
supplemental testing occurs after the score has
been recorded under appropriate conditions.

In an experiment, the empirical results are of
limited value until they are interpreted and dis-
cussed in the context of pertinent research and
theory by a knowledgeable researcher. By the
same token, the empirical outcomes of an IQ test
are often meaningless until put into context by
the examiner. That is the time for a clinician’s
acumen and flexibility to be displayed.

IQ Tests Are 
Optimally Useful When 

They Are Interpreted from an 
Information-Processing Model

One of the examiner’s jobs in an assessment is to
identify specific areas of dysfunction. One model
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that has been particularly useful to clinicians in de-
lineating areas of dysfunction is the information-
processing model (Silver, 1993). The information-
processing model is applicable to the learning
process in general and any given cognitive task.
The four components of the model are shown in
Figure 1.2.

The information-processing model can be
used as a conceptual framework for interpreting
IQs, Factor Indexes, and scaled scores that ex-
tends beyond the specific areas obtained (Kauf-
man, 1994a). With the help of this model, scores

can be reorganized and translated into funda-
mental areas of strength and weakness within the
cognitive profile.

Generally, the input of WAIS-III Verbal sub-
tests tends to be auditory, while that of the Perfor-
mance subtests is visual. Although it is perhaps
simplistic to reduce the input of WAIS-III sub-
tests into a verbal–visual dichotomy, in a rudi-
mentary way, all subtests can be categorized as
having one or the other types of input. For the
KAIT and WJ III, there is no simple relationship
between scales and modalities. For example, the
KAIT Logical Steps subtest is on the Fluid Scale
(akin to Performance Scale), but it requires good
verbal comprehension for success.

Hypotheses Generated 
from IQ Test Profiles

Should Be Supported with
Data from Multiple Sources

Test score profiles are optimally meaningful when
interpreted in the context of known background
information, observed behaviors, and approach
to each problem-solving task. Virtually any ex-
aminer can deduce that WAIS-III Verbal IQ,
KAIT Crystallized IQ, or WJ III Comprehension-
Knowledge standard score is not a very good mea-
sure of the crystallized intelligence of a person
raised in a foreign culture, a person who under-
stands Spanish or Vietnamese far better than En-
glish, or a person with a hearing impairment, and
that Wechsler’s Performance IQ or KAIT Mem-
ory for Block Designs does not measure nonverbal
intelligence very well for a person with crippling
arthritis or a visual handicap. The goal of the in-
telligent tester is to deduce when one or more sub-
tests may be an invalid measure of a person’s
intellectual functioning for more subtle reasons:
distractibility, poor arithmetic achievement in
school, subcultural differences in language or cus-
tom, emotional content of the items, suspected or
known lesions in specific regions of the brain, fa-
tigue, boredom, extreme shyness, bizarre thought
processes, inconsistent effort, and the like.

FIGURE 1.2
Information-Processing Model
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Being a great detective, able to follow up leads
and hunches about peaks and valleys in a profile,
is the hallmark of an intelligent tester. Such a
tester will integrate IQ test profiles with back-
ground information, clinical observations of be-
haviors, and other tests administered in order to
more fully understand the examinee’s profile.

Tying Together the
Tenets of Intelligent Testing

The principles discussed in the preceding sec-
tions direct our attention to one important
point: the focus of any assessment is the person
being assessed, not the test. Many psychological
reports stress what the scales or subtests measure
instead of what aspects of the person are particu-
larly well developed or in need of improvement;
many reports are so number-oriented that the
reader loses sight of the person’s uniqueness.
Current IQ tests for adolescents and adults en-
able psychologists to better understand a per-
son’s cognitive functioning, but other facets of an
individual are also revealed during an assessment
and should be fully integrated to represent that
person as a whole. Although the section of an as-
sessment report that systematically reports and
interprets the IQs, cluster scores, and subtest
scores is valuable, the behavioral observations
section of a case report is often more revealing,
and ultimately of more value, if it helps to ex-
plain how or why examinees arrived at the scores
that they did. The content of the responses and
the person’s style of responding to various types
of tasks can be more important as a determiner
of developmental level and intellectual maturity
than the scores assigned to the items or tasks.

When several tests are administered to a per-
son (intelligence, language, achievement, per-
sonality, visual–motor), the results must be
integrated from one test battery to the other. In-
telligent testing does not apply only to the inter-
pretation of intelligence tests. The examiner’s
main role is to generate hypotheses that pertain
mostly to assets and deficits within the informa-

tion-processing model, and then confirm or
deny these hypotheses by exploring multiple
sources of evidence. This integrative, flexible,
clinical–empirical methodology and philosophy,
as outlined in the preceding tenets, represents
the approach taken in this book for the interpre-
tation of the WAIS-III, KAIT, WJ III, and other
tests for adolescents and adults. The guidelines
for interpreting IQ test profiles and the illustra-
tive case reports throughout this book rest sol-
idly on the intelligent testing framework.

SUMMARY

This chapter first delineates the goal of this book
to serve as a text on individual, clinical assessment
of intelligence and then outlines the five sections
that make up the book: (1) introduction to the
assessment of adolescent and adult intelligence;
(2) individual differences on age, socioeconomic
status, and other key variables; (3) integration and
application of WAIS-III research; (4) interpreta-
tion of the WAIS-III profile; and (5) additional
measures of adolescent and adult IQ. The re-
mainder of the chapter sketches a brief history of
the IQ, gives survey data of test usage, presents
evidence for the validity of the IQ construct, and
introduces the intelligent testing philosophy.

Alfred Binet was truly the pioneer of IQ test-
ing. His concepts and approach dominated the
field for years, and Terman’s adaptation, the Stan-
ford-Binet, became the criterion of intelligence in
the United States. The nonverbal Performance
tests developed during World War I to assess non-
English-speaking recruits, low-functioning indi-
viduals, and suspected malingerers joined with
the verbal-oriented Binet tradition to pave the
way for David Wechsler’s creative contribution of
a dual Verbal and Performance approach to intel-
lectual assessment. Wechsler went on to become a
proponent of clinical, not just psychometric, as-
sessment. The need for multiscore measurement
that accompanied the learning disabilities move-
ment in the 1960s catapulted the Wechsler series
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of scales ahead of the Binet as the most popular
intelligence test.

The results of recent surveys on test usage
show that the Wechsler tests still are strongly
popular in clinical psychology, neuropsychology,
forensic psychology, school psychology, hospital
settings, and outpatient clinics. The percentage
of clinical time spent conducting assessments
varies across specialties within psychology (e.g.,
clinical, school, neuropsychology), with fluctua-
tions depending on the type of assessment neces-
sary. The inconsistency between the amount of
time typically allowed to be reimbursed for as-
sessment services and the actual amount of time
spent in assessment-related services may affect
the types and numbers of assessments performed
by clinicians. Notwithstanding the fees and re-
imbursement issues, the popularity of the Wech-
sler scales and the primary reasons for assessing
adults remain unchanged. A strong need for
tools to assess cognitive capabilities and obtain
related clinical information in adults will un-
doubtedly keep the WAIS-III in its place at the
top of the heap of assessment measures.

The validity of the IQ construct was explored
for adolescents and adults. Empirical evidence

supports the IQ as a good predictor of academic
achievement for college students and clinical re-
ferrals, and as a strong correlate of educational
attainment; IQ also relates substantially to the
status of an occupation and correlates signifi-
cantly with job performance, especially with suc-
cess in training programs. In general, validity
evidence is provided for both verbal and nonver-
bal measures of intelligence.

The intelligent testing philosophy, which con-
siders the clinician’s expertise and training to be
more important an aspect of the assessment pro-
cess than the specific instruments administered
or the scores obtained, embodies the following
principles: (1) IQ tasks measure what the indi-
vidual has learned; (2) IQ tasks are samples of
behavior and are not exhaustive; (3) IQ tests like
the WAIS-III, KAIT, and WJ III assess mental
functioning under fixed experimental condi-
tions; (4) IQ tests are optimally useful when they
are interpreted from an information-processing
model; and (5) hypotheses generated from IQ
test profiles should be supported with data from
multiple sources.
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Heritability and Malleability of IQ 
and Attacks on the IQ Construct

Chapter 1 presented evidence for the validity of
the IQ construct, particularly for adolescents and
adults. This chapter treats topics that are gener-
ally controversial and that relate either directly or
indirectly to the utility and validity of the IQ con-
struct. The topics of heredity, environment, and
IQ malleability are discussed, exploring questions
such as “How important are genetics and environ-
ment in determining a person’s IQ?” Next,
Flynn’s (1984, 1987, 1998a, 1998b, 1998c) analy-
sis of cross-cultural investigations of the intelli-
gence of people from numerous nations leads to
an interesting question that is addressed: “Do na-
tions differ in their IQ gains from generation to
generation?” Finally, two key challenges to the
value of IQ tests are presented, accompanied by
our rebuttals to these challenges: Lezak’s (1988a)
dismissal of the IQ construct, as articulated in the
eulogy for the IQ that she delivered to the Inter-
national Neuropsychological Society; and the
gathering momentum from some leaders in the
field of specific learning disabilities (SLD) who

are demanding the elimination of IQ tests from
the SLD assessment process (e.g., Siegel, 1999;
Stanovich, 1999; Vellutino, Scanlon, & Lyon,
2000).

THE HERITABILITY
AND MALLEABILITY OF IQ

Heritability
Although laypeople and professionals alike have
long argued whether IQ is determined almost
exclusively by genetics or by environment, and
whether IQ tests are fair or hopelessly biased,
the scientific issues involved are complex and the
answers are not simple. Excellent technical, em-
pirical, logical, and objective treatments of the
genetic question are available (e.g., Bouchard,
1998; Grigorenko, 2000; McArdle & Prescott,
1997; McGue, Bouchard, Iacano, & Lykken, 1993;

C H A P T E R 2 
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Neisser et al., 1996; Sternberg & Grigorenko,
1997) and should be consulted for in-depth
treatment of the topic. In this section, the con-
cept of heritability is discussed within the context
of accumulated research findings by behavior ge-
neticists, and the point is stressed that the key
question to consider is not genetics versus envi-
ronment but genetics versus malleability of the IQ
(Angoff, 1988).

Evidence for the Roles 
of Both Genes and the Environment

Different types of evidence bear on the asso-
ciation between genetics and IQ, such as the
characteristic intellectual profiles displayed by
individuals with single-gene abnormalities (e.g.,
PKU, Tay Sachs disease) or an abnormal num-
ber of either nonsex chromosomes (Down’s syn-
drome) or sex chromosomes (Klinefelter’s or
Turner’s syndrome) (Vandenberg & Vogler,
1985). In addition, McKusick (1986) reports the
identification of more than 100 rare single-gene
mutations involving intellectual retardation. In
fact, the recessive gene that causes the chromo-
somal condition of fragile X syndrome (Madison,
George, & Moeschler, 1986) appears, according
to Plomin (1989), “to be a major reason for the
excess of mild mental retardation in males”
(p. 106). The one-gene, one-disorder hypothesis
(referred to as “OGOD” by Plomin, 1997) ap-
plies to adult dementia as well as to childhood
disorders such as PKU and fragile X syndrome.
A rare type of Alzheimer’s disease (AD) known as
FAD, which appears in middle adulthood, dis-
plays a dominant single-gene pattern of inherit-
ance; most FAD cases have been found to be
linked to a gene on chromosome 14, although a
few cases of FAD are associated with a mutated
protein gene on chromosome 21 (Plomin, 1997).
Although this line of research is provocative, this
section focuses on the accumulated evidence ob-
tained from studies of normal individuals, specif-
ically the correlations between the IQs earned by
people who differ in their degree of genetic sim-
ilarity. Identical twins have the same genetic

makeup, whereas fraternal twins are no more
similar genetically than any two siblings born at
different times.

Correlational Studies

Table 2.1 summarizes pertinent coefficients from
a plethora of studies conducted for about three-
quarters of a century by investigators throughout
the world. As indicated, the average correlation
for identical twins reared together is .86, not very
different from the test-retest reliability coeffi-
cient of about .95 for Wechsler’s most recent tests
for children and adults (.94 for the WISC-III and
.96 for the WAIS-III for the same person tested
twice over about a 1-month interval). Because
many of the IQ tests used in these diverse studies
do not match the stability coefficients of the third
editions of Wechsler’s batteries, the correlation
for identical twins probably closely approximates
the coefficient that would have been obtained if
either twin had been tested twice. In contrast, the
coefficient for fraternal twins reared together—
though a substantial .55—is not nearly as high as
the value of .86, nor does it compare to the cor-
relation obtained for identical twins reared apart
(.76). Further, the high coefficient for identical
twins raised together has been resistant to change
over time.

The coefficient in the .70s for identical twins
reared apart is quite an impressive testimony to
the importance of genetics in having an influ-
ence on children’s and adults’ IQs. However, this
unusually high relationship between the IQs of
individuals raised in different environments has
been the subject of some controversy. Initially,
data were derived from three studies conducted
between 1937 and 1980 based on a total of 65
pairs of identical twins reared apart; in the origi-
nal Table 2.1 in the first edition of this book
(Kaufman, 1990), the correlation for those 65
pairs of twins was .72. That substantial degree of
correlation was criticized as bogus by Kamin
(1974) and others because of reasons such as
contact between the twins and placement of the
twins in similar types of homes. However, two
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more recent studies conducted in the 1990s,
based on a total of 93 twin pairs reared apart,
yielded virtually identical IQ correlations in the
.70s (Bouchard, 1996, Table 1), and, importantly,
addressed the criticisms of the previous investi-

gations. Neither the criticism regarding the de-
gree of contact (which was measured) nor the
criticism that the similarity in the home place-
ments inflated the correlations, was borne out;
the substantial coefficients could not be ex-

TABLE 2.1 Average correlations, from numerous studies, between the IQs of people 
differing in their degree of genetic relationship

Relation
Number 
of Pairs Correlation

Same Person (Tested Twice)a 747 .95
Identical Twins—Reared Togetherb 4,672 .86
Identical Twins—Reared Apartc 158 .76
Fraternal Twins—Reared Togetherc 8,600 .55
Fraternal Twins—Reared Apartc 112 .35
Virtual Twins—Reared Together (unrelated siblings, same age, 

reared together from early infancy)d
90 .26

Siblings—Reared Togetherb 26,473 .47
Siblings—Reared Apartb 203 .24
Unrelated Siblings—Reared Together–CHILDREN

(adopted/natural or adopted/adopted)e
689 .28

Unrelated Siblings—Reared Together–ADULTS
(adopted/natural or adopted/adopted)e

398 .04

Half-siblingsb 200 .31
Cousinsb 1,176 .15

Parent/child—Living Togetherb 8,433 .42
Parent/child—Living Apartb 814 .22
Adoptive Parent/child—Living Togetherb 1,397 .19

Mid-Parent/child—Living Togetherb 992 .50
Mid-Adoptive Parent/child—Living Togetherb 758 .24

Unrelated Persons—Reared Apartb 15,086  –.01

aData from Wechsler (1991, pp. 170–172) for the WISC-III (N = 353; mean r = .94) and The Psychological
Corporation (1997, pp. 58–61) for the WAIS-III (N = 394; mean r = .96).
bData from Vandenberg and Vogler (1985, Figure 7), based on data originally summarized by T. J. Bouchard
and M. McGue in 1981.
cData from Scarr (1997, p. 28).
dData from Segal (2000).
eData from Bouchard (1998, p. 265).
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plained by these alleged confounding variables.
The precise overall correlation of the IQs of
identical twins reared apart, based on the five
separate studies that were conducted, differs
based on which behavioral genetic expert is re-
porting the data; the value is .76 according to
Scarr (1997), .75 according to Bouchard (1996),
and .72 according to Plomin and Petrill (1997).
These small differences are due to different sta-
tistical procedures for combining data across IQ
measures (as many as three in one of the studies)
and across studies. But the big picture that
emerges is that genetics plays an important role
in how individuals perform on conventional IQ
tests, and this role does not seem to be dimin-
ished by the role of possible confounds.

There are other intriguing aspects of Table 2.1
that attest both to the importance of genetics
and to the key role played by environmental cir-
cumstances. The IQ correlation for fraternal
twins reared together (.55) is substantially higher
than their “reared-apart” value (.35), suggesting
that the role of environment is quite consider-
able. Very similar results for “reared-together”
versus “reared-apart” coefficients likewise sup-
port the vital impact played by environment in
contributing to one’s IQ: Siblings (.47 together
versus .24 apart) and Parent–Child (.42 versus
.22). Also, the coefficient for fraternal twins, who
share a more similar environment than siblings
of different ages, is notably higher than the cor-
relation for natural siblings in general. In addi-
tion, the .28 correlation for unrelated siblings
reared together, when the siblings are tested dur-
ing childhood, demonstrates the importance of a
shared family environment on children’s IQs.

However, the importance of genetics is re-
vealed by some interesting research conducted
by Segal (1997, 2000) with what she has termed
“virtual twins,” i.e., unrelated siblings of the
same age who are reared together from early in-
fancy. She has studied 90 of these unique sibling
pairs, which mimic “twinness” but without ge-
netic relatedness (65 pairs included two adop-
tees, 25 were composed of one adoptee and one
biological child; mean age = 8 years, SD = 8.5

years). Though she found a significant corre-
lation of .26 (p < .01) between the IQs of the
virtual twins, supporting the environmental con-
tribution, this value is not nearly as high as the
coefficients obtained for identical twins (.86),
fraternal twins (.55), or even siblings of different
ages (.47) (see Table 2.1). Segal (2000) concluded
that her results with virtual twins “support
explanatory models of intelligence that include
genetic factors, demonstrating that shared envi-
ronments have modest effects on intellectual de-
velopment” (p. 442). In addition, the higher
correlations of the IQs of birth parents than
adoptive parents with the adopted children’s IQs
reinforces the importance of genetics; this topic
is addressed more fully in the next section on
adoption studies, which also offer additional
findings that stress the value of environment.
For an insightful and thorough treatment of twin
studies and their implications, see the recent
book by Segal (1999).

The correlations shown in Table 2.1 should
not be interpreted as fixed and unchangeable.
Plomin and DeFries (1980) have shown convinc-
ingly that coefficients for various degrees of ge-
netic relationship have changed substantially
when comparing data obtained prior to 1963 to
data obtained in the late 1970s. For example, the
IQs of a parent and child living together corre-
lated .50 (pre-1963) versus .35 (late 1970s). Coef-
ficients for fraternal twins changed in the opposite
direction, though, interestingly, coefficients were
exactly the same whether the fraternal twins
were the same gender or different genders, re-
gardless of when the data were obtained (Plomin
& DeFries, 1980).

Adoption Studies

Adoption studies have contributed much to our
understanding of the relative roles of genetics and
environment (Scarr & Carter-Saltzman, 1982).
Interestingly, one adoption study conducted by
Scarr and Weinberg (1976) has been widely inter-
preted as supporting the importance of environ-
ment on IQ, whereas a second adoption study by
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the same investigators (Scarr & Weinberg, 1978)
supports the role of heredity.

In the 1976 investigation, African American
and interracial children (N = 130) adopted at an
average age of 18 months by socially advantaged
Caucasian families in Minnesota earned an aver-
age global IQ of 106.3 on the 1949 WISC, 1972
Stanford-Binet, or WAIS, about 20 points higher
than the typical mean IQ earned by African
Americans, and about 1 SD above the mean
earned by African American children from the
North Central region of the United States (Scarr
& Weinberg, 1976). These exciting findings are
tempered to some extent by the finding that the
natural children of the adoptive parents earned a
weighted mean IQ of 116.6, about 10 points
higher than the adopted African American chil-
dren. Caucasian adopted children in Scarr and
Weinberg’s (1976) study had an average IQ of
111.5, and African American children with one
Caucasian parent outscored African American
children with two African American parents
109.0 to 96.8. Importantly, however, Scarr and
Weinberg (1976) showed that the 12-point dis-
crepancy in favor of African American adoptees
with one Caucasian parent can largely be ac-
counted for by differences between the two sub-
samples in their placement histories and in the
natural mother’s education. The main point here
is that the issues involved are complex and mul-
tifaceted, and cannot be resolved by a single
study or set of studies. Extremists of either the
environmental position or the genetic approach
can find data to support their position.

Scarr and Weinberg’s (1978) second adoption
study examined the role of environmental vari-
ables in predicting adolescents’ IQs in 120 bio-
logical and 104 adoptive families (average age at
adoption was 2.6 months). Parents and children
were given a four-subtest short form of the
WAIS. Variables like parental education and in-
come produced a much higher multiple correla-
tion for biological families (.33) than adoptive
families (.14). The IQ of the mother rearing the
adolescent increased the correlation substan-
tially only for the biological families. In fact, the

one variable that raised the multiple correlation
most for the adoptive families was the natural
mother’s educational attainment. Again, how-
ever, the complexity of the issues precludes sim-
ple answers.

The Texas Adoption Study (Horn, Loehlin, &
Willerman, 1979; Loehlin, Horn, & Willerman,
1994, 1997) is a particularly well-designed inves-
tigation that sheds further light on the heredity–
environment controversy. The project began
with 300 Texas families who adopted children,
mostly in the 1960s, through a church-related
home for unwed mothers. Both birth and adop-
tive families were largely Caucasian and middle
class. Birth mothers were typically tested on the
Revised Beta (a nonverbal paper-and-pencil IQ
test), but occasionally on a Wechsler scale. Adop-
tive parents were administered both the Revised
Beta and the WAIS; preschool children were
tested on the old Stanford-Binet, those ages 5
and above were given the WISC (mean age at
original testing was about 8 years with a range of
3–14). About 10 years later, the children from
181 families were retested, this time on the
WISC-R or WAIS-R (some families had more
than one adopted child, so more than 240 adop-
tees were tested during the follow-up).

Table 2.2 summarizes correlational data from
the Texas Adoption Study, providing relationships
between the IQs of the adopted children and the
IQs of their (1) birth mothers, (2) adoptive moth-
ers, and (3) adoptive fathers. The results are both
provocative and interesting. The correlations with
the birth mother are substantially higher than the
correlations with the adoptive parents, suggesting
the greater contribution of genetics than environ-
ment to the children’s IQs; this finding is espe-
cially noteworthy because, “These birth mothers
had no contact with their children after the first
few days of life; in fact, many of the infants went
directly from the hospital to their adoptive fami-
lies” (Loehlin et al., 1997, p. 113). Second, the
differential between the correlations for the birth
mother versus adoptive parents was substantially
greater when the children were older than when
they were younger, a topic treated later in this
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chapter in “Heritability and Age.” Overall, Loeh-
lin et al. (1997) concluded that their findings were
consistent with the results of other behavior–
genetic methodologies, such as the identical ver-
sus fraternal twin studies or the studies of twins
reared apart.

Broad Heritability of IQ

The broad heritability of a trait such as intelli-
gence corresponds to “the proportion of the to-
tal variance that is due to heredity” (Vandenberg
& Vogler, 1985, p. 14). Falconer’s (1960) formula
for estimating broad heritability is fairly simple
(the difference between intraclass correlations
for identical versus fraternal twins, times 2), and
is widely used (Vandenberg & Vogler, 1985), but
more sophisticated formulas and approaches are
used as well. Regardless of the statistical tech-
nique applied, heritability “is a descriptive statis-
tic like a mean or variance that refers to a
particular population at a particular time” (Plo-
min & Petrill, 1997, p. 57); “estimates of herita-
bility” differ from population to population as

genetic and environmental variances change as
proportions of the total variance” (Scarr &
Carter-Saltzman, 1982, p. 820).

Probably the best overall estimate of the heri-
tability of IQ is 50%, a value proposed as the
most sensible summary of the results from the
diversity of behavioral genetic research (Plomin
& Petrill, 1997). The value of 50% derives from,
“Model-fitting analyses that simultaneously ana-
lyze all of the family, adoption, and twin data. .. ,
suggesting that about half of the variance of IQ
scores in these populations can be attributed to
genetic differences among individuals” (Plomin
& Petrill, 1997, p. 59). The value of 50% is sim-
ilar to the heritability for weight, but not nearly
as high as the value for height. Weight dem-
onstrated a broad heritability estimate of 48%,
versus 80% for height, in one investigation that
explored those two noncognitive variables
(Garfinkle, 1982).

As noted, the heritability estimate of 50% for
IQ represents an overview of values derived from
different types of studies and for different kinds
of populations. These estimates are a function of

TABLE 2.2 The Texas Adoption Study: Average correlations, across IQ 
tests, between adopted children and both their birth mother and their 
adopted parents, at two points in time

Adoptive Father 
with Adoptive 

Child

Adoptive Mother 
with Adoptive 

Child
Birth Mother with 

Adoptive Child

Parent and Child—Original Testing

.14 .12 .32
(range: .08 to .19) (range: .10 to .13) (range: .23 to .36)

Parent (Original Testing) with Child (about 10 Years Later)

.10 .02 .48
(range: .07 to .15) (range: –.02 to .07) (range: .26 to .78)

NOTE: Based on coefficients of correlation presented by Loehlin et al. (1997, Table 4.2).
Data are averaged for two combinations of tests at original testing (Wechsler/Wechsler
and Beta/Wechsler for parent/child) and four combinations of tests at the 10-year follow-
up. All means were computed using Fisher’s logarithmic z transformation.
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numerous variables, several of which are summa-
rized briefly in the following sections.

Heritability and Type 
of Cognitive Ability

Different cognitive abilities have different heri-
tabilities. For example, in a study of 8-year-olds
on the 1949 WISC, the heritability was higher
for Verbal IQ (76%) versus Performance IQ
(52%) (Scarr & Carter-Saltzman, 1982, Table
13.5). Higher Verbal than Performance herita-
bilities have also been reported on Wechsler’s
scales in other studies with various age groups.
For example, the Minnesota twin study obtained
WISC-R short-form data on identical and fra-
ternal twins ages 11–12 years and WAIS-R data,
minus Similarities, for adult identical and frater-
nal twins ages 17–18, 30–59, and 60–88 years.
Heritabilities for Verbal abilities were much
higher than heritabilities for Performance abili-
ties at ages 11–12 (mid-.50s vs. mid-.20s) and
ages 60–88 (mid-.80s vs. mid-.60s); data for the
two middle-age groups were based on insufficient
sample sizes to produce reliable data (McGue et
al., 1993). In an analysis of specific cognitive abili-
ties, Bouchard (1998, Table 2) compiled data from
the Swedish Adoption/Twin Study of Aging, and
reported heritabilities for this adult sample of .58
for verbal ability and perceptual speed, .46 for
spatial ability, and .38 for memory. In a summary
of data compiled from other sources, Bouchard
(Table 4) reported values ranging from .48 for
verbal ability and memory to the low .60s for spa-
tial ability and perceptual speed. In a review of a
diversity of studies, Kaufman (1990, Table 2.2)
noted heritabilities in the .40s for social studies
achievement, language achievement, and WISC
Verbal-Performance discrepancy; values in the
mid- to high-.30s for number ability, crystallized
intelligence tasks, fluid intelligence tasks, and re-
ceptive vocabulary (PPVT); values in the low
.30s for memory, verbal fluency, and natural sci-
ence achievement; and values in the low .20s for
Raven’s Progressive Matrices and tests of creativ-
ity. At least two important conclusions stem from

the Bouchard (1998) and Kaufman (1990) data
summaries: (1) different cognitive abilities tend
to have decidedly different heritabilities; and
(2) diverse measures of Gf and Gc seem to have
approximately equivalent heritabilities (a finding
noted, as well, by Horn, 1985), arguing against
the common misperception that Gf is primarily
genetic and Gc is mainly environmental.

Heritability and Social Class

Fischbein (1980), in a study of twins, divided his
samples into three groups categorized by social
class. He found that heritability estimates in-
creased with increasing social class. The estimate
of broad heritability from the intraclass correla-
tions for identical and fraternal twins was .78 for
the highest social class, but only .30 for the lowest.
Extremely similar results were obtained from a
large-scale study of 1909 non-Hispanic Cauca-
sians and African American sibling pairs (identical
twins, fraternal twins, full and half siblings, cous-
ins in the same household, and biologically unre-
lated siblings) from the National Longitudinal
Study of Adolescent Health who were tested on
Wechsler’s Vocabulary subtest (Rowe, Jacobson,
& Van den Oord, 1999). When categorized by pa-
rental education, the heritability for the most
highly educated families averaged .74 versus a
value of .26 for the less well-educated families
(Rowe et al.). In a twin study conducted in Russia,
Grigorenko and Carter (1996) evaluated the
parenting styles of the mothers of identical and
fraternal twins, and analyzed these relationships as
a function of the family’s social class. They found
parenting styles to differ for the two types of twins
(e.g., mothers of identical twins employed more
infantilization, invalidation, and authoritarianism
than mothers of fraternal twins), and for different
social classes. Regarding the latter point, Grig-
orenko and Carter found that Russian mothers
with less education and lower occupational status
were more likely than their more educated,
higher status counterparts to use authoritarian
approaches, to view their children’s behavior less
positively, and to invalidate and infantilize their
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twins’ behavior. The latter two styles were also as-
sociated with lower children’s IQs.

Heritability and Ethnicity

Scarr and Carter-Saltzman (1982, Figure 13.12)
demonstrate substantial differences among three
ethnic groups in the relationships between the
cognitive scores obtained by children and their
parents. Regressions of mid-child on mid-parent
for verbal, spatial, perceptual speed, and visual
memory factors averaged about .70 for Koreans,
.50 for Americans of European ancestry living in
Hawaii, and .35 for Americans of Japanese an-
cestry living in Hawaii.

Heritability and Age

Despite occasional statistical arguments to the
contrary (e.g., Devlin, Daniels, & Roeder, 1997),
it has become widely accepted among behavior
geneticists that heritabilities are substantially
larger in adulthood than childhood (Bouchard,
1996, 1998; McGue et al., 1993; Neisser et al.,
1996; Plomin & Petrill, 1997). Based on data
from the Colorado Adoption Study, Plomin,
Fulker, Corley, and DeFries (1997) concluded
that “genetic influence increases monotonically
from infancy to childhood to adolescence”
(p. 446). The substantially greater role of genet-
ics in adulthood than in childhood is evident in
Table 2.1 from a comparison of the correlations
between unrelated siblings reared together when
they are tested as children (.28) as opposed to
when they were tested as adults (.04). The same
age-related inference can be drawn from Table
2.2, regarding the results of the Texas Adoption
Study: The differential between the correlations
for the birth mother versus adoptive parents was
substantially greater when the children were
older than when they were younger (a difference
in coefficients of about .40 at the 10-year follow-
up compared to a difference of about .20 at the
original assessments). Furthermore, high herita-
bilities for Wechsler’s Full Scale—in the low- to
mid-.80s, well above the average of about .50 for

studies of children—have been obtained for
adult samples, such as the ones tested in twin
studies conducted in Norway (Tambs, Sundet, &
Magnus, 1984), Sweden (Pederson, Plomin, Nes-
selroade, & McClearn, 1992), and Minnesota
(McGue et al., 1993). All of these findings sug-
gest that the role of genetics increases as children
become adolescents and then adults, at the same
time that the modest effect of family environ-
mental factors may be decreasing.

The increase in heritability with age has been
demonstrated as well in studies that cover a rela-
tively small age span. In a study of Dutch twins
tested at age 5 (N = 209 pairs) and again at age 7
(N = 192), the heritability increased dramatically
from .27 at age 5 to .62 at age 7 (Boomsma & van
Baal, 1998). Remarkably, the influence of hered-
ity on infant “intelligence” increased steadily
from age 14 months to 36 months in a longitudi-
nal study of identical and fraternal twins selected
for high cognitive ability on the Bayley Scales of
Infant Development (Bayley, 1969) at ages 14,
20, and 24 months, and on the original Stanford-
Binet (Terman & Merrill, 1973) at age 36 months
(Petrill et al., 1998). Heritabilities in the Petrill
et al. study increased in value from .00 to .28 to
.40 to .64 as age increased from 14 to 36 months
for these high-scoring infants. At the same time,
the role of group common environment (i.e.,
shared family environment, usually abbreviated
c2) decreased from an average of .39 at 14–24
months to .07 at 36 months.

McGue et al. (1993, Figure 2) graphed the her-
itabilities derived from “reared-together” twin
studies, along with the values of c2 (shared home
environment) as well as environmental influences
other than those derived from growing up in the
same family (nonshared environment). Herita-
bilities rise from the low .40s at ages 4–6 years to
the mid-.50s at ages 6–20 to the mid-.80s for
adults aged 21 and older. Corresponding to this
increase in heritabilities is a decrease in c2 for
the same three age groups, from the mid-.30s to
about .30 to near-zero. In contrast to these sub-
stantial age changes, the proportions for non-
shared environment across this broad age range
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remained nearly a constant of about .15–.20.
These striking findings (especially the near-zero
variance for family environment on adult IQ) are
mitigated by three factors: (1) the two extreme
age groups—the ones showing the substantial
deviations in heritability and c2—comprised
small samples of twin pairs (124 identical and 213
fraternal for ages 4–6; 190 identical and 178 fra-
ternal for ages 21+), compared to sample sizes
that averaged more than 2,000 identical twin
pairs and more than 2,200 fraternal twin pairs for
each of ages 6–12, 12–16, and 16–20; (2) the val-
ues of heritability and c2 virtually plateaued be-
tween ages 6–12 and 16–20, not at all reflecting
the monotonic increase in heritability from in-
fancy to childhood to adolescence observed by
Plomin et al. (1997); and (3) the data are derived
only from twins reared together, using the rela-
tively crude Falconer formula, excluding the va-
riety of other behavior genetic data and not
relying on the more sophisticated model-fitting
analyses.

The potentially small role of the shared home
environment on older children’s and adults’ IQs,
a notion that has had empirical support for
three-quarters of a century (Burks, 1928), is a
shocking, counterintuitive result. As Neisser et
al. (1996) observed in their thorough review arti-
cle, “These findings suggest that differences in
the lifestyles of families—whatever their impor-
tance may be for many aspects of children’s
lives—make little long-term differences for the
skills measured by intelligence tests” (p. 88).
However, the conclusions reached about herita-
bility and aging by McGue et al. (1993) based on
twin studies, and by others (e.g., Loehlin et al.,
1997) based on adoption studies, need to be con-
sidered tentative and not conclusive for the rea-
sons mentioned in the preceding paragraph
about adult studies, and because of an important
caveat stressed by Neisser et al. for childhood
and adolescent studies:

We should note, however, that low-income and non-
White families are poorly represented in existing adop-
tion studies as well as in most twin samples. Thus it is not
clear whether these surprisingly small values of (adoles-

cent) c2 apply to the population as a whole. It remains
possible that, across the full range of income and ethnic-
ity, between-family differences have more lasting conse-
quences for psychometric intelligence. (p. 88)

The Rowe et al. (1999) study mentioned previ-
ously, which included substantial numbers of Af-
rican American twin pairs and a variety of income
levels, is relevant to this general point, even
though it has nothing to do with the “age” issue.
In this study, the value of c2 was .00 for highly ed-
ucated families, but it was a substantial .23 for less
well-educated families, nearly identical to the
heritability value of .26 for the latter families
(Rowe et al., 1999). In addition, before reaching
firm conclusions about the role of family envi-
ronment on IQ across the lifespan, it is important
for researchers to emulate the methodology of
Grigorenko and Carter (1996), described previ-
ously, who specifically measured parenting styles
and examined how these styles interacted with
type of twin (identical vs. fraternal) and social
class.

There is some evidence that the so-called in-
crease in heritability of IQ with age applies to
adults up to age 70, but that the heritability then
drops for elderly adults (Bouchard, 1996). In a
study that combined data from Sweden and Min-
nesota (Finkel, Pederson, McGue, & McClearn,
1995), the heritability was .81 and c2 was virtu-
ally zero for ages 27–50 and 50–65 years. For the
Swedish sample, the heritability dropped to .54
for adults ages 65–85 years (Finkel et al.), and,
more recently, it was .62 for same-gender twins
ages 80 years and older with no major cognitive
or related impairments (McClearn et al., 1997).
However, similar drops in heritability were not
observed for the Minnesota sample of elderly
adults (Bouchard, 1998). Results from a 21-year
longitudinal investigation of aging in twins aged
60 and above (Jarvik & Bank, 1983) are consis-
tent with the notion that heritabilities drop in
the elderly. Based on data from several Wech-
sler-Bellevue subtests and the Binet Vocabulary
task, Jarvik and Bank observed that the intelli-
gence scores of fraternal twins were no more dis-
parate than the scores of identical twins, as “the
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genetically identical MZ [monozygotic] twins
tended to show increasing dissimilarities over
the years.” (p. 46).

Maternal Environment
Two interesting lines of research involve what has
been termed the “maternal environment,” which
refers specifically to the environment in the
womb during pregnancy: (1) Devlin, Daniels,
and Roeder (1997) model-fitting approach, which
gives great credence to the importance of mater-
nal environment for siblings, and, especially, for
twins; and (2) the interesting findings from ge-
netic research that has distinguished whether
identical twins shared a placenta or had separate
placentas (e.g., Rose, Uchida, & Christian, 1981).

Maternal Effects and Statistical Models

Devlin et al. (1997) takes issue with the common
assumption by genetic researchers that maternal
environment effects are trivial. They argue that
the mother’s womb provides an important early
environment, one that witnesses substantial in
utero brain growth, and that a huge number of
perinatal factors, such as the mother’s ingestion of
alcohol, drugs, or lead, may lower the child’s IQ,
whereas other factors (e.g., dietary supplements)
can raise a child’s IQ. Therefore, maternal envi-
ronmental effects on twins’ IQs are likely to be
rather large for twins and notable for siblings (be-
cause the mothers’ physiological status and per-
sonal habits during pregnancy are likely to be
similar, but not identical, from one pregnancy to
another). Devlin et al. tried to fit four competing
models to a large database composed of correla-
tions between pairs of relationships that differed
in genetic overlap (e.g., identical twins, fraternal
twins, parent–child, siblings, adopting parent–
child). The data set derived from a meta-analysis
of 212 studies (204 correlations based on more
than 50,000 distinct pairings). The researchers
posited four models, two of which assigned a
value of zero to maternal effects. The model that
fit the data best (i.e., was the best at accurately
predicting the array of weighted mean correla-

tions from the 212 studies) attributed a large ma-
ternal environment effect for twins (20%) and a
substantial effect for siblings (5%).

The important implication of Devlin et al.’s
(1997) conclusions is that variance formerly at-
tributed to genetics may actually be attributable
to environment (namely, maternal environment).
The unusually high correlations obtained be-
tween identical twins reared apart (averaging .76;
see Table 2.1) translate to a heritability of 76%
for these twins who have 100% genetic overlap
and allegedly a 0% environmental overlap. How-
ever, according to Devlin et al., they do have a
substantial environmental overlap, namely, about
20% by virtue of sharing the same womb. When
that 20% is subtracted from the 76%, the herita-
bility falls into line with the typical estimates of
50%. Bouchard (1998) disagrees with Devlin et
al.’s conclusions about maternal effects, and also
with their conclusions that heritability does not
increase with age. Bouchard argued that Devlin
et al. were incorrect to discount the relationship
of heritability of IQ to age, and stated that the
higher heritability values for identical twins
reared apart were not due to maternal effects,
but were a direct function of the higher herita-
bilities for adults than children (because identical
twins reared apart were typically tested as adults).
Bouchard (1998) argued his point cogently, also
emphasizing that research is more supportive of
the notion that far from being overestimated, ge-
netic effects are usually underestimated. None-
theless, Bouchard (1998) conceded that: “None of
the research cited by Devlin et al. (1997) regard-
ing possible in utero effects on IQ is unimportant;
it simply does not support their narrow argument
that maternal effects create excessive similarity in
twins” (p. 270). However, their “narrow” argu-
ment has at least some support from the results
of the placentation research discussed in the next
section.

Maternal Effects 
and Placentation Research

Identical twins either share one placenta (when
the zygote divides 4 to 7 days after fertilization)
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or they have separate placentas (when division
occurs within 72 hours); about two thirds of iden-
tical twins share one placenta (Rose et al., 1981).
This placentation (also known as “chorion”) ef-
fect relates significantly to identical twins’ birth
weight, cord blood cholesterol level, adult per-
sonality, and cognition, and it impacts as well on
correlations among abilities (Rose et al.). The
dramatic chorion differences in the correlations
for identical twins are shown in Table 2.3 for Ca-
nadian adults (ranging in age from about 20–44)
on the WAIS (Rose et al.) and for French 8- to
12-year-old children on the WISC-R (Spitz et
al., 1996). Adult identical twins, regardless of
chorion status, correlated .95 in their scores on
WAIS Vocabulary. In great contrast, however,
are their correlations on Block Design: a value of
.92 was obtained for identical twins who shared
one placenta (and, hence, had essentially identi-
cal maternal environments), but a coefficient of
only .48 was obtained for identical twins who
had separate placentas. When Falconer’s (1960)
popular heritability formula is applied, the values
of heritability are markedly different for mono-
chorionic identical twins (.96) and dichorionic
identical twins (.08). The trivial heritability for
twins with separate placentas reflects the fact
that the correlation for those particular identical
twins was nearly the same as the value of .44 for
fraternal twins.

These findings were cross-validated by Spitz et
al. (1996) for children on the French WISC-R.
Whereas the correlations for monochorionic
and dichorionic twins on Vocabulary (.78 and
.89) did not differ significantly, the values for
these two types of identical twins did differ sig-
nificantly on Block Design (.84 vs. .61, p < .01).
When the Falconer formula is used to compute
heritabilities for the French children’s sample,
the value for identical twins who shared a pla-
centa is .66, quite a bit higher than the value of
.20 for identical twins with separate placentas.
Though the results in the Spitz study are not as
dramatic as the Rose findings, they are consis-
tent with the initial results, providing solid cross-
validation of the specific maternal environmental
effects on Block Design performance. Whereas
U.S. hospitals typically do not systematically
record chorion differences for identical twins,
the fact that other countries sometimes note this
information meticulously allowed this fascinat-
ing research to be conducted.

When the chorion research is interpreted
alongside the Devlin et al. (1997) model-building
research, the Devlin hypothesis about the im-
portance of maternal effects takes on added va-
lidity. Indeed, Devlin et al. did not even consider
there to be different maternal environments for
fraternal twins, much less identical twins with
different numbers of placentas. The chorion re-

TABLE 2.3 Identical twins and placentation: Correlations on IQ tests

Toronto, Canada: WAIS Paris, France: WAIS

Number
of Pairs Vocabulary

Block
Design

Number
of Pairs Vocabulary

Block
Design

Identical Twins
One Placenta 17 .95 .92 20 .78 .84

Identical Twins
Two Placentas 15 .95 .48 24 .89 .61

Fraternal Twins 28 .55 .44 24 .62 .51

NOTE: Data for adults tested on WAIS Vocabulary and Block Design are from Rose, Uchida, and Christian
(1981). Data for children tested on WISC-R Vocabulary and Block Design are from Spitz et al. (1996).
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search suggests that the maternal environment
may be more potent and more subtle than Dev-
lin even conceived. If Devlin, Rose, and their
colleagues are correct, then it is possible that a
substantial portion of variance that has routinely
been assigned to genetics may actually be due to
environmental differences that occur before
children are born.

Nonetheless, there are caveats to the research
on maternal effects. Bouchard’s (1998) intelli-
gent critique of Devlin’s methodology provides
an alternate explanation to the influence of ma-
ternal environment. Also, the sample sizes of
both chorion studies are small, and the results
seem fairly specific to Wechsler’s Block Design
(Spitz et al., 1996, did not obtain the same re-
sults with K-ABC subtests, even though a few of
them seem to measure the same visual–spatial
abilities as Block Design). As Kaufman (1999)
states about the two chorion studies: 

Ironically, the greatest effect seems to be on a nonverbal
measure of an ability believed to be closely aligned with
neurological development, rather than with the verbal,
education-dependent Gc subtest. The results require ad-
ditional replication and generalization to be accepted as
scientific findings; furthermore, some significant findings
in the chorion studies indicate greater similarities
among dichorionic than monochorionic MZ twins. The
findings are, however, sufficiently provocative to chal-
lenge all known heritability estimates pertaining to in-
telligence and personality because pertinent studies failed
to control for the chorion effect. (pp. 627–628, emphasis
ours)

Overview
The bulk of behavior genetic research from a di-
versity of methodologies converges on the fact
that genetics are an important determinant of
IQ, and its role conceivably becomes greater as
people age, except, perhaps, among the very eld-
erly. This finding, even in light of the possibility
that maternal effects account for a considerable
portion of the variance that has previously been
attributed to genetics, should not be minimized
or underplayed. Plomin and Petrill (1997) state:

“Regardless of the precise estimate of heritabil-
ity, the point is that genetic influence on IQ test
scores is not only statistically significant, it is also
substantial. It is rare in the behavioral sciences to
explain 5% of the variance. For example, despite
the interest in birth order, it accounts for less
than 1% of the IQ variance. Finding that hered-
ity accounts for 50% of the variance is a major
discovery about intelligence” (p. 59).

Indeed, specific environmental variables rarely
account for very much variance by themselves.
Bouchard and Segal (1985) concluded, based on
an exhaustive review of a plethora of environ-
mental variables (anoxia, malnutrition, family in-
come, family configuration, and many more):
“The principal finding in this review of environ-
mental effects on IQ is that no single environ-
mental factor appears to have a large influence
on IQ. Variables widely believed to be important
are usually weak” (p. 452). The environmental
influence update by Neisser et al. (1996) basi-
cally concurs with that conclusion. Although en-
vironmental variables such as amount of formal
schooling and occupational status relate substan-
tially to IQ, genetics and environment interact
dynamically with such global indexes, and sepa-
rating their respective influences is often futile.
Nonetheless, some findings regarding the influ-
ence of school attendance are compelling: For
example, when children of about the same age go
to school a year apart because of admission crite-
ria involving birth dates, children with the extra
year of school score higher on IQ tests; and
when one Virginia county closed its schools in
the 1960s, preventing most African American
children from obtaining formal education, a con-
trolled study indicated that each lost year of
school was worth 6 IQ points (Neisser et al.).

Environmental contributions are complex,
varying from culture to culture and within heter-
ogeneous cultures as well. Despite disappointing
results in their evaluation of the impact of envi-
ronmental variables on IQ when taken one at a
time, Bouchard and Segal (1985) were not dis-
couraged by the findings, recognizing “that envi-
ronmental effects are multifactorial and largely
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unrelated to each other” (p. 452). When the im-
pact of aggregated (but unspecified) cultural or
environmental influences on IQ are evaluated
(Vandenberg & Vogler, 1985, Table 6), the esti-
mates vary more than do heritability estimates,
but they “are usually of similar magnitude”
(p. 34). Further, it is conceivable (Bouchard &
Segal, 1985)—perhaps even likely (Scarr & Gra-
jek, 1982)—that the correlation between geno-
type and environment is considerably larger than
usually believed. For example, siblings may be
treated significantly differently by their parents,
as was suggested in Grigorenko and Carter’s
(1996) study of parent–child variables in samples
of Russian identical and fraternal twins; in fact,
the maternal effects research suggests that this
“different treatment” may be biochemical, affect-
ing children’s future intelligence before they are
even born. In addition, the cross-cultural re-
search on IQ changes from generation to genera-
tion conducted by Flynn (1987), discussed later
in this chapter, attests to the vital impact of envi-
ronmental factors on IQ. Flynn points out that
“the fact that the factors are unknown does not
mean that when identified, they will prove exotic
or unfamiliar” (p. 189).

And the general finding of a 50% heritability
for IQ is not nearly as high as estimates from the
past; furthermore, it also means that up to 50%
of the IQ variance is due to known and unknown
environmental factors, quite a respectable per-
centage, and sufficiently high to challenge the
controversial conclusions about race differences
and social policy reached by the authors of The
Bell Curve (Herrnstein & Murray, 1994). As
Neisser et al. (1996) appropriately conclude re-
garding the difference of approximately one
standard deviation in the mean IQs earned by
Caucasians and African Americans (see Chapter
4), based on an extensive review of pertinent re-
search: “Several culturally based explanations of
the Black/White IQ differential have been pro-
posed; some are plausible, but so far none has
been conclusively supported. There is even less
empirical support for a genetic interpretation. In short,
no adequate explanation of the differential be-

tween the IQ means of Blacks and Whites is pres-
ently available” (p. 97, emphasis ours). Weinberg
(1989) adds that one needs to accept the role of
genes in helping to shape IQ, along with a multi-
tude of environmental and “organic” factors (such
as a mother’s taking drugs or exposure to excessive
radiation during pregnancy), such that acceptance
of our “genetic heritage...need not be pessimistic
nor bode evil for social and educational policy”
(p. 102). More than a decade ago, Plomin (1989)
wisely cautioned: “As the pendulum swings from
environmentalism, it is important that the pen-
dulum be caught midswing before its momentum
carries it to biological determinism” (p. 110).
More recently, Plomin and Petrill (1997) contin-
ued this metaphor: “The reason for hoping that
the pendulum is coming to rest at a point be-
tween nature and nurture is not merely that we
want everyone to be happy. It is what genetic re-
search on intelligence tells us” (p. 55).

MALLEABILITY

Angoff (1988) has argued that the wrong ques-
tion has continually been asked by those trying
to determine the relative influences of heredity
and environment on IQ variability. Researchers
have insisted that “genetic does not mean immu-
table” (Plomin, 1983, p. 253), and have deplored
the fact that “[t]he myth of heritability limiting
malleability seems to die hard” (Scarr, 1981,
p. 53). Yet Angoff argues that intelligence is
“thought by many to be largely innate.. .and to a
considerable extent inherited, and therefore un-
changeable both within a given lifetime and
across generations” (p. 713). Certainly that gen-
eralization seems to summarize the viewpoint
expressed implicitly by Herrnstein and Murray
(1994).

To Angoff, “The real issue is whether intelligence
can be changed, an issue that does not at all go hand in
hand with the issue of heritability” (p. 713, empha-
sis in original). “Whatever the ‘true’ heritability
coefficient for intelligence is.. ., whether it is
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high or low.. ., the essential point is that in the
context of group differences and what these dif-
ferences connote, its numerical value is irrele-
vant. What is relevant is whether these group
differences can be changed, with what means,
and with what effect” (p. 716).

Angoff (1988) uses a simple but powerful illus-
tration to show that a variable with unusually high
heritability, such as height, can and does change
markedly from generation to generation. Adoles-
cents in the United States and Great Britain
gained about 6 inches in average height in the
course of a century (Tanner, 1962). Within Japan,
Angoff notes, the average height of young adult
males increased by 3 to 4 inches from the mid-
1940s to the early 1980s, a change that is “not in-
considerable by anyone’s standards” (p. 714). As
further evidence of the powerful role played by
environment in modifying a trait with very high
heritability, Angoff cites a 1957 study by Greu-
lich showing that U.S.-born Japanese children
were taller, heavier, and more advanced in skel-
etal development than their contemporaries in
Japan.

In fact, Angoff did not have to go so far afield
to bring his point home. The malleability of in-
telligence has been demonstrated dramatically by
two very different research approaches: Flynn’s
(1984, 1987, 1998a, 1998b, 1998c) investigations
of generational gains in IQs, as well as the results
of various intervention studies. The first section
summarizes research on the so-called Flynn ef-
fect. The second section discusses the results of
early intervention studies, featuring the highly
successful Abecedarian Project (Campbell, Pun-
gello, Miller-Johnson, Burchinal, & Ramey, in
press; Campbell & Ramey, 1986, 1994, 1995).

The Flynn Effect
In an ambitious undertaking to study IQ gains by
different countries over time, Flynn (1987) con-
tacted 165 scholars in 35 countries who were
known to be interested in IQ trends. To assess
changes in IQ within each country from one
generation to the next, he set up unusually strin-

gent standards, applying four criteria (derived
from Jensen’s suggestions) to each data set he
received:

• Were the samples comprehensive (e.g., com-
posed of draft registrants), to eliminate sam-
pling bias?

• Were the tests unaltered from one generation
to the next, and was it possible to estimate
trends based on raw score differences?

• Were at least some of the available data based
on culturally reduced tests like Raven’s Matri-
ces, which provide more valuable information
than tests of acquired knowledge composed of
items that might be specifically learned?

• Are the data at least partially based on mature
subjects, those who have reached their “peak”
raw score performance?

Flynn used the first two criteria (the quality of the
samples and the continuity of the tests) to catego-
rize each data set into four statuses:

Status 1 = verified evidence of IQ gains
Status 2 = probable evidence
Status 3 = tentative evidence
Status 4 = speculative evidence

He used the last two criteria in his discussions of
the implications of the results he obtained. These
criteria are rigorous, as supported by the statuses
he assigned to data that he previously reported
from 73 studies (sample size of nearly 7,500) in
the United States (Flynn, 1984) and by the sta-
tuses that he assigned to Lynn and Hampson’s
(1986a) impressive data sets in Japan and Great
Britain. Flynn (1987) assigned status 2 to his U.S.
data for subjects aged 2–18 and status 3 to a set of
U.S. data for adolescents and adults; he assigned
status 3 to the British data and status  to the Jap-
anese data.

Flynn applied sophisticated logical and em-
pirical treatment of the data to determine the
number of IQ points that each country has
gained per year, focusing on the generation from

34
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about 1950 to 1980. His results are presented in
the following sections, along with updated find-
ings from studies conducted after his 1987 paper
(Flynn, 1998a, 1998b, 1998c).

Gains in IQ from One
Generation to the Next

Figure 2.1 summarizes data that are included in
Flynn’s (1987) Table 15. He presented the
amount of gain per year and per generation (30
years), but we have converted his results to IQ
gain per decade. He also presented his results

grouped by type of test (nonverbal, verbal, or
both), and he kept samples separate if they dif-
fered in age range or geographic location within
the country. We took averages across samples to
provide data for each country as a whole. When
data sets for a given country differed in status, we
used only the data with the highest status; for ex-
ample, we preferred not to risk contaminating
the verified (status 1) data for Canada from Ed-
monton with the probable/tentative (status )
data from Saskatchewan.

Figure 2.1 indicates that each of the 14 na-
tions showed gains in IQ from the previous to

FIGURE 2.1
Gains in IQ per decade by 14 nations (Flynn, 1987, Table 15). Flynn categorized data from 
each country by its status: 1 = verified, 2 = probable, 3 = tentative, 4 = speculative. For each 
country, the status of the data is given below in parentheses, along with the measures used. 
When data were available from more than one type of test (verbal, nonverbal, mixed), the 
different rates of IQ gain were averaged. If data differing in status were available for the 
same nation, only the highest status data were included in the figure. Whenever possible, 
verbal and nonverbal measures were weighed equally. The tests used, and status of the data, 
are as follows: East Germany (Raven, status ), Japan (Wechsler, status ), Austria 
(Wechsler, status 4), West Germany (Wechsler, status ), France (Raven + Verbal–math, 
status 3), Netherlands (Raven, status 1), Belgium (Raven, shapes and Verbal–math, status 1), 
Australia (Jenkins Nonverbal, status 3), Canada (Raven + CTMM, status 1), Switzerland 
(Wechsler, status 4), Norway (Matrices + Verbal–math, status 1), United States (Weschler-
Binet, status 2), New Zealand (Otis, status 1), and Great Britain (Raven, status 3).
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the present generation, and in some countries
these gains have been quite large. Japan joins six
Western European countries (East Germany,
Austria, West Germany, France, Netherlands,
Belgium) in gaining more than 5 points per de-
cade (more than a standard deviation per gener-
ation!). Of the 14 nations listed in the figure,
only data from the following countries are status
1, or verified evidence of generational IQ gains:
Netherlands (6.7 points), Belgium (5.8), Canada
(4.6), Norway (3.2), and New Zealand (2.4).
Consequently, all evidence of extreme gains in
Figure 2.1 (half a standard deviation or more) is
either tentative or speculative.

As impressive as the three-point gain per de-
cade for people in the United States has seemed
to readers of Flynn’s (1984) article, the United
States has outgained only two of the nations stud-
ied by Flynn (1987)—New Zealand and Great
Britain—and the latter country showed gains of
5.4 points per decade in a subsequent study of
adults from 1942 to 1992 (Raven, Raven, &
Court, 1993) that used the same test (Raven’s
Matrices) that was administered in Flynn’s (1987)
study. In addition, the United States has been
outgained by four nations with verified data—the
Netherlands, Belgium, Norway (barely), and
neighboring Canada. And, to add insult to injury,
the U.S. gain of three points seems to have dwin-
dled to 2.5 points in Flynn’s (1998c) recent study
of WISC-III and WAIS-III data from 1972 to
1995. Nonetheless, all comparisons among na-
tions must remain highly speculative because the
data presented in the figure are not directly com-

parable. They have different statuses as scientific
evidence, different tests were generally used in
different countries, the samples were not compa-
rable in age or background from one country to
the next, and so forth.

Gains on Verbal
versus Nonverbal Tests

As Flynn (1987) points out, gains on tests of fluid
intelligence like Raven’s Progressive Matrices
have more theoretical meaning than gains on
crystallized tests like Wechsler’s Information
subtest. Gains on the former imply true im-
provement in abstract problem-solving ability;
gains on the latter may merely reflect greater
mastery of the specific content of the items (i.e.,
improved achievement, not cognitive ability). As
Flynn reminds us, “[t]he average person today
would outscore Aristotle or Archimedes on gen-
eral information, but this hardly shows greater
intelligence” (p. 184).

In fact, Flynn (1987) showed fairly consis-
tently that gains were greater on fluid tests than
on crystallized tests, indicating a true increase in
problem-solving ability. For all nations studied
by Flynn (1987), the median gain on the Raven
and related tests was 5.9 points per decade, com-
pared to 3.7 points per decade on verbal tests (ei-
ther the Otis, tests of verbal and math ability, or
a Binet-like test), as shown in Table 2.4. A value
about midway between these extremes (5.2) was
obtained by taking the median of the gains on
tests with both verbal and nonverbal content

TABLE 2.4 Separate nonverbal and verbal gains for countries in Figure 2.1

Gain in IQ points per decade

Nation Nonverbal Verbal Overall

France (status 3) 10.0 3.7 6.9
Belgium (status 1) 7.6 4.1 5.8
Norway (status 1) 4.2 2.2 3.2

Mean 7.3 3.3 5.3
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(invariably a Wechsler scale), using data from
Flynn’s (1987) Table 15, which included nine
samples representing seven nations. Separate
gains are shown in Table 2.4 for the countries in
Figure 2.1 whose gains were averaged from fluid
and crystallized tests. Of the countries using the
Wechsler scales for which separate data were
available for the Verbal and Performance Scales,
a similar pattern emerged for the post-1950 gen-
eration (table adapted from Flynn, 1987, Table
17), shown in Table 2.5. Table 2.6 supplements
Figure 2.1 by showing the gains in IQ per decade
by various nations on tests of nonverbal, usually
fluid, ability, and also on verbal tests. This table
includes data from Flynn’s (1987) initial compar-
ative study plus additional data from his more re-
cent summary (Flynn, 1998a). The median gain
on nonverbal tests was 6.4, compared to a me-
dian of 4.1 on tests of verbal and mathematical
ability. The following nations scored at or above
the median gain on both verbal and nonverbal
measures: Japan, Austria, Belgium. The United
States earned gains well below the median on
both types of tests. France showed a striking
difference in gains on the nonverbal Raven test
(10.0) and on the verbal–math test (3.7). An ex-
tremely similar finding was also reported for

France from the “speculative” Wechsler data
cited previously, offering good cross-validation
of the results for that country.

Persistence of 
Gains through Adulthood

The IQ gains across generations, to be truly
meaningful, must persist into adulthood until
adults reach their full mental maturity. If these
gains are temporary and short-lived, they would
only show that citizens of a particular nation
reached peak ability at an earlier age but did not
raise their ultimate level of performance.

For this analysis, Flynn (1987) focused on tests
of fluid intelligence, a vulnerable ability that peaks
in late adolescence and declines during most of
the adult life span (see Chapter 5) whose “growth
and decline closely parallels measures of physical
strength, air capacity of the lungs..., and brain
weight” (Jensen, 1980, p. 235). Crystallized intel-
ligence, by contrast, does not peak until the 50s or
60s, preventing Flynn (1987) from applying his
extensive data sets to the important theoretical
question that he raised.

Flynn’s data suggest that IQ gains are not
temporary, but instead persist to maturity. His

TABLE 2.5 Separate performance and verbal gains on the Wechsler scales 
for countries after 1950

Gain in IQ points per decade

Nation Performance Verbal Full Scale

Japan (status ) 7.3 6.7 8.4
Austria (status 4) 9.3 6.7 8.2
West Germany (status ) 9.3 4.0 7.4
France (status 4)a 6.3 1.0 3.7
United States (status 2)b 3.3 2.7 3.0

Mean 7.1 4.2 6.1

aData for France do not match the data in Figure 2.1; these Wechsler data are status 4
data that were excluded from that figure.
bData for the U.S. are just WISC vs. WISC-R in order to hold generation (post-1950)
constant.
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status 1, or verified data, on tests of fluid intelli-
gence for Belgium, Netherlands, and Norway
reveal unequivocally that the IQ gains persist to
full mental maturity. In the United States, the
adult data were based on different instruments
(WAIS and WAIS-R), and, hence, classified by
Flynn (1987) as status 3, or tentative, data. Fo-
cusing on Wechsler Full Scale IQ analyses (it is
unclear why Flynn did not use P-IQ, which more
closely resembles fluid ability), Flynn showed
that gains per decade in the United States were
1.85 points for adults below age 35, and 3.4
points for adults ages 35–75. When contrasted to
the rate of 3 points per decade for school chil-

dren, Flynn (1987) concluded from these results
that “American gains on Wechsler tests appear
to persist into late adulthood” (p. 186). Addi-
tional support for his tentative conclusion comes
from research findings that show that the peak
raw-score performance of people in the United
States on Wechsler’s subtests has risen from age
22 in the mid- to late-1930s to age 30 in the late
1970s to nearly 40 in 1995. And about a decade
after his tentative conclusions, Flynn (1998a)
synthesized the results of an array of studies on
the “Flynn effect” to state more definitively:
“More often than not, gains are similar at all IQ
levels. Gains may be age-specific, but this has

TABLE 2.6 Gains in IQ per decade for numerous nations, based either on verbal or 
nonverbal tests

Nation
Gain on 

Nonverbal Tests Nation
Gain on 

Verbal Tests

East Germany (Leipzig) 12.5 Japan 6.7
France 10.0 Austria (Vienna) 6.7
Austria (Vienna) 9.3 Canada (Saskatchewan) 4.9
West Germany 9.3 Scotland 4.3
Belgium 7.6 Belgium 4.1
Japan 7.3 West Germany 4.0
Netherlands 6.7 France 3.7
Israel 6.0 New Zealand 2.4
Australia 4.9 Norway 2.2
China 4.4
Norway 4.2
Canada (Edmonton) 4.0
Great Britain 3.6
United States 3.3
Median Nonverbal Gain 6.4 Median Verbal Gain 4.1

NOTE: All data are from Flynn (1987, Tables 15 & 17), except for recent data summarized by Flynn (1998a,
Figure 3, p. 43 & p. 49) for China (Raven’s Matrices), Israel (Raven’s Matrices), Scotland (Binet-type test),
and Great Britain (Raven’s Matrices). The value presented for Great Britain is the mean of the values re-
ported by Flynn (1987) and Flynn (1998a). Nonverbal tests from Flynn’s initial study (1987) are the Raven
for East Germany, France, the Netherlands, Canada (Edmonton), and Great Britain; the Raven and a
Shapes test for Belgium; an adapted Raven for Norway; matrices and other “fluid” tests for Australia; and
Wechsler’s P-IQ for Japan, Austria, West Germany, and the U.S. Data for Canada (Saskatchewan) are status

 that were excluded from Figure 2.1 in favor of the status 1 data from Edmonton. Status 4 Wechsler data
are excluded from this table.
23
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not yet been established and they certainly persist
into adulthood” (p. 61, emphasis ours).

Implications of the Flynn Effect
for the Malleability of Intelligence

Flynn (1998b) concluded: “Data from twenty na-
tions show not a single exception to massive IQ
gains over time. The escalation of whatever skills
are involved probably began no later than the on-
set of the industrial revolution” (p. 106). Likely
explanations for the increases in U.S. IQs from
the 1930s and 1940s to the late 1970s and to the
mid-1990s are the advent of television, the in-
creasing reach of the mass media in general,
changing attitudes toward parenting (including
better understanding of stimulation in infancy),
improved perinatal care, nutrition, and so forth.
The Rising Curve, edited by Neisser (1998), offers
a multifaceted look at possible explanations and
analyses of generational gains in IQ and related
measures such as academic achievement. Regard-
less of the precise reasons “why,” the changes are
clearly related to cultural factors, not to modifi-
cations in specific test items or subtests or ad-
ministration procedures. For example, the large
differences in IQs yielded by a test and its succes-
sor occurred even when the test had not been re-
vised, such as the 1972 Binet (Thorndike, 1975)
and most of the studies from other countries
(Flynn, 1987), and when analyses of the WISC
and WISC-R IQ differences were based only on
the core of items that was common to both batter-
ies (Doppelt & Kaufman, 1977; Kaufman, 1979a).

These IQ gains are certainly due to environ-
ment, not heredity, and reflect the malleability of
intelligence. Flynn (1987) states: “Massive IQ
gains cannot be due to genetic factors. Reproduc-
tive differentials between social classes would
have to be impossibly large to raise the mean IQ
even 1 point in a single generation (Flynn, 1986;
Vining, 1986)” (p. 188). When evaluating the 20-
point Dutch gain in a generation (about 7 points
per decade), Flynn (1987) was able to conduct fur-
ther analyses of this exceptional data set to appor-
tion the 20 points into specific environmental
components. He was able to attribute 1 point of

the increase to formal education, 3 points to so-
cioeconomic status (estimated by father’s occupa-
tion), and 2 points to test sophistication. Overall,
he estimated that 5 of the 20-point Dutch IQ gain
from the 1950s to the 1980s was accounted for by
the three variables indicated previously (he did
not simply add the 1+3+2 points per variable be-
cause of confounding), leaving 75% of the differ-
ence due to unknown environmental variables.
The potency of environmental variables, despite
the difficulty in identifying the contributions of
each one separately, echoes the problem of the re-
lationship of environment to IQ.

The average intelligence of the Japanese peo-
ple has increased at the impressive rate of 8 IQ
points per decade since World War II (Flynn,
1987; Lynn & Hampson, 1986a; see Figure 2.1),
based on large samples of data from numerous
sources. Flynn interprets the results of the stud-
ies from Japan more cautiously than do Lynn and
Hampson, but both sets of investigators agree
that the rise of IQ in postwar Japan has been sub-
stantial. Within Japan, the rapid industrializa-
tion of “a relatively undeveloped country in the
1930s.. .[one that] suffered considerable disrup-
tion and deprivation in and immediately after
World War II” (Lynn & Hampson, 1986a, p. 31)
should logically lead to great improvement in
the people’s intelligence. As might be predicted,
the gains in Japan were more rapid just after the
war (10–11 points per decade) and decelerated to
about 5 points per decade since 1960.

Overall, Lynn and Hampson’s (1986) and
Flynn’s (1984, 1987, 1998a, 1998b, 1998c) data
support the concept of the malleability of intelli-
gence for whole cultures and confirm the fact
that the level of intelligence seems to be in con-
tinual flux. This line of research joins with inter-
vention studies, discussed in the next section, to
provide broad-based support for intelligence’s
considerable malleability.

The Abecedarian Project
The malleability of IQ based on direct interven-
tions has traditionally produced conflicting re-
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sults. Positive findings emerged in several studies
from the 1940s (e.g., Honzik, Macfarlane, &
Allen, 1948; Tuddenham, 1948) that Angoff (1988)
cited regarding the issue of the IQ’s changeabil-
ity. But studies attempting specific interventions,
usually in the early years of life and sometimes
with the treatments spanning several years, have
sometimes been unsuccessful. Reviews from a
generation ago (Jensen, 1969), and even more
recently (Brody, 1985), were quite pessimistic.
For example: Studies to raise the IQs of retarded
children (Spitz, 1986) generate “the dismal con-
clusion that they have been uniformly failures”
(Angoff, 1988, p. 718). Or: “there is little evi-
dence that short-term interventions will lead to
enduring changes in intelligence” (Brody, 1985,
p. 371). Furthermore, like Sir Cyril Burt’s ques-
tionable or fraudulent heritability data, which
cast doubt on the validity of other researchers’
genetic studies as well, a scandal involving Heber
and Garber’s (1970) Milwaukee Project (Rey-
nolds, 1987b; Sommer & Sommer, 1983) cast
doubt not only on that study’s dramatic positive
findings, but also on gains shown in other studies.

However, the doom-and-gloom conclusions
reached by some reviewers of intervention stud-
ies, and the cynicism that accompanied reports
of possibly fraudulent data in Milwaukee, which
tended to characterize opinions expressed in the
1980s, is not congruent with more recent re-
views. Barnett (1995) concluded from a review of
15 well-designed early childhood intervention
studies that most could boast positive gains years
after the treatment ended. Academic gains fre-
quently occurred initially (e.g., Bryant & Max-
well, 1997), and sometimes lasted into middle
childhood (Jester & Guinagh, 1983; Johnson &
Walker, 1991; Lally, Mangione, & Honig, 1988)
or mid-adolescence (Berrueta-Clement, Sch-
weinhart, Barnett, Epstein, & Weikart, 1984).
Long-lasting behavioral gains have also been ob-
served in the school setting (Lally et al., 1988;
Seitz, Rosenbaum, & Apfel, 1985). Perhaps no
data can better illustrate the malleability of chil-
dren’s intelligence than the strongly positive
gains, through age 21 years, from arguably the
best intervention study ever conducted—the

Abecedarian Project (Burchinal, Campbell, Bry-
ant, Wasik, & Ramey, 1997; Campbell, Pun-
gello, Miller-Johnson, Burchinal, & Ramey, in
press; Campbell & Ramey, 1986, 1994, 1995;
Ramey & Campbell, 1984; Ramey, Campbell, &
Ramey, 1999).

Description of the Project

The Abecedarian Project was a true experimen-
tal study as 57 infants were randomly assigned to
the treatment group and 54 were randomly as-
signed to the control group. The full scope of
the early childhood program appears in Ramey
and Campbell (1984) and is summarized briefly
here. Infants (98% African American, all from
low-income families) averaged 4.4 months of age
when attendance began at the child care center.
The treatment program—designed to promote
cognitive, language, perceptual-motor, and so-
cial development—was developed especially for
the Abecedarian Project (Sparling & Lewis,
1979); the child care center was open 8 hours per
day, 5 days per week, 50 weeks per year, and the
treatment was maintained for five years. The
teacher–child ratios were low (ranging from 1:3
for infants to 1:6 for children age 5). For pre-
school children, the focus of the curriculum
switched to language development and preliteracy
skills (Ramey, McGinesss, Cross, Collier, & Bar-
rie-Blackley, 1982; Sparling & Lewis, 1984).

The infants who were randomly assigned to
the control group received enhanced nutrition to
ensure that any gains observed for the treatment
group were not a function of their better nutri-
tion (iron-fortified formula for the first 15
months), and social work services were made
available to families in both the treatment and
control groups, as needed. Additionally, many
control children did attend other child care cen-
ters, some starting in infancy and others in the
preschool years.

Because infants in the treated group received
much of their nutrition at the center, infants in
the control group received iron-fortified formula
for the first 15 months. This was done in an
effort to reduce the likelihood that cognitive
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differences between the groups were due to better
early nutrition in treated children. In addition,
families of control children received disposable
diapers until the child was toilet trained as an in-
centive for participation. Social work services
were made available to both groups as needed.
Many children in the control group attended
child care centers, some beginning in infancy
and others beginning in the preschool years
(Campbell et al., in press).

The 57 experimental and 54 control infants,
all healthy and believed to be free of any biolog-
ical conditions potentially associated with retar-
dation, were included in one of four cohorts
between 1972 and 1977. All 111 infants were
identified as “high risk” based on factors such as
maternal education (which averaged grade 10)
and family income; mothers were 20 years old,
on average, and 53% of the infants were female.

IQ was assessed with different instruments at
different points in time: Stanford Binet (Terman
& Merrill, 1973) at ages 3–4; WPPSI at age 5;
WISC-R at ages 6.5, 8, 12, and 15 years; and
WAIS-R at age 21. Reading and math were mea-
sured with the Woodcock-Johnson Psychoeduca-
tional Battery—Achievement at ages 8, 12, and 15
years (WJ; Woodcock & Johnson, 1977) and at
age 21 years (Woodcock & Johnson, 1989). The
sample varied at each age due to attrition (and oc-
casionally to children who returned to the area);
at age 15, and again at age 21, the sample was a re-
spectable 104 (53 treatment and 51 control).

IQ and Achievement 
Gains through Age 21

Campbell et al. (in press) report IQ gains from
age 3 to 21 years, and achievement gains from
age 8 to 21 years, for the treatment sample rela-
tive to the control group (data for ages 3 to 15
were also reported in numerous previous publi-
cations). The results are phenomenal. The au-
thors utilized a sophisticated analytic procedure
(Hierarchical Linear Models) with both the IQ
and achievement data to describe the patterns of
change over time and to identify the variables
associated with the change. However, the effec-

tiveness of their well-designed and well-controlled
longitudinal study is evident by just examining
the mean IQ and achievement scores for the
treatment and control groups at different points
in time (Campbell et al., in press, Table 1). Dur-
ing the preschool years, the treatment group
outscored the controls by about 16.5 points (age
3), 12.5 points (age 4) and 7.5 points (age 5).
Gains for the treatment group relative to the
control sample on the WISC-R were about 4 to
6 points (4 points at age 8, and 6 points at ages
6.5, 12, and 15). At age 21 on the WAIS-R, the
gain was still a significant 4.42 points (about .30
SD), with the treatment group earning an aver-
age Full Scale IQ of 89.66 versus a value of 85.24
for the controls.

Gains on the achievement tests at ages 8 to 21
years for the treatment sample relative to the
controls exceeded the IQ gains for those ages. At
age 8, the gain was almost 9 points, and it leveled
off to about a constant 6 points (.40 SD) for ages
12, 15, and 21. For math, the gains were about 5
points at ages 8, 12, and 21, and nearly 7 points
at age 15.

According to Cohen (1977), effect sizes of at
least .25 have practical, educational significance.
All of the effect sizes at ages 3–21 for IQ and ages
8–21 for achievement exceeded .25, as did the ef-
fect sizes computed by Campbell et al. (in press)
for other comparisons between treatment and
control subjects based on a diversity of sophisti-
cated analyses. The very large gains in IQ at ages
3 and 4 may have been spuriously high because
of the use of the highly verbal Stanford-Binet
with children whose treatment stressed language
development. However, the gains of about 4 to 6
IQ points on the WISC-R and WAIS-R, and
about 5 to 7 standard-score points on Wood-
cock-Johnson reading and math, which main-
tained throughout childhood, adolescence, and
young adulthood, are a testimony to the intellec-
tual and academic gains that resulted from an in-
tensive and carefully conceived early childhood
intervention program. And, more importantly,
they illustrate the malleability of cognitive abil-
ity. For a more detailed study of the IQ and
achievement gains, as well as the factors that me-
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diate these gains and the growth curves that de-
fine the gains over time, consult Campbell et al.

The amazing endurance of the treatment ef-
fects of the Abecedarian Project into early adult-
hood was not matched by either the Early
Training Project (Gray, Ramsey, & Klaus, 1982)
or the High/Scope Perry Preschool Project
(Berrueta-Clement et al., 1984; Schweinhart,
Barnes, & Weikart, 1993), both of which reported
post-high school results. According to Campbell
et al. (in press), the success of the Abecedarian
Project relative to these other excellent programs
may be due to reasons such as: (1) beginning
treatment in early infancy in contrast to ages 3 or
4 years, which characterized the other two pro-
grams as well as numerous others; (2) providing
five years of treatment instead of the 1 to 2 years
provided by the other two programs; and (3) of-
fering an intensive year-round 8-hour-a-day pro-
gram instead of half-day programs that were in
operation for part of a year. It may be that many of
the programs that did not show long-term gains
failed to do so because they provided too little too
late, and not because of a lack of malleability in
intellectual development.

Overview of Malleability of IQ
To Brody (1985), the relative constancy of the IQ
from early childhood through adulthood (Con-
ley, 1984; Pinneau, 1961) and the failure of most
intervention studies to demonstrate a malleable
IQ “suggest that intelligence tests are valid mea-
sures of the construct intelligence” and are “con-
gruent with our ordinary intuitions about the
meaning of the construct” (p. 371). He is proba-
bly right in that sense. The stability data do sup-
port the validity of the IQ construct. For
example, IQs at age 5 have been shown to corre-
late .50–.60 with IQ at age 40, and IQs at age 9
to correlate about .70 (McCall, 1977); the aver-
age of children’s IQs at ages 10 through 12 have
been shown to predict average IQ at ages 17 and
18 to the tune of .96 (Pinneau, 1961); and 101 re-
tarded children tested four times on Form L-M
of the Binet, with 1-year intervals between as-

sessments, obtained rather constant IQs, pro-
ducing a median correlation of .85 (Silverstein,
1982b).

But these are group data, which obscure indi-
vidual differences, and which do not take into ac-
count the malleability of the IQ for individuals
who are given early intensive intervention to
“kill” the prediction of low IQs for low-income
infants (e.g., Abecedarian Project). As Anastasi
and Urbina (1997) point out, “Studies of individ-
uals.. .may reveal large upward or downward
shifts in test scores” (p. 326). They also cite re-
search suggesting that one can improve predic-
tion of a person’s future intellectual status by
combining current IQ with “measures of the in-
dividual’s emotional and motivational character-
istics and of her or his environment” (p. 327).
Additionally, the group data presented by re-
searchers studying intelligence across genera-
tions (Flynn, 1984, 1987, 1998a, 1998b, 1998c;
Lynn & Hampson, 1986a) demonstrate that IQ
is indeed malleable based on environmental
changes, despite the stability of the rank order-
ing of people over time or the substantial herita-
bility coefficient for the trait of intelligence.

Research conducted systematically on differ-
ent cultures over time (or retrospectively) may
help isolate specific sets of environmental vari-
ables that are most associated with the largest
gains in intelligence. Because the average intel-
ligence of people in the United States (and, es-
pecially, Europeans and Asians) seems to be
increasing at a steady, measurable, and rather
substantial rate, researchers can investigate pos-
sible answers to these pressing questions, an-
swers that might be a precursor for developing
successful interventions to reduce group differ-
ences among ethnic groups and across social
classes (see Neisser, 1998, and, especially, the
overview by Flynn, 1998a, for an in-depth, di-
verse look at the issues associated with the Flynn
effect). Similar intervention strategies may be
developed based on research on motivation and
emotional stability, as well as environmental
variables “that can effectively alter the course of
intellectual development in the desired direc-
tions” (Anastasi & Urbina, 1997, p. 327).
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Angoff (1988) has argued that researchers and
other professionals should focus more on the IQ’s
changeability than on dividing its variance into
genetic and environmental components. As he
pointed out, the prevalent focus has led to contro-
versy, unscientific arguments and assertions about
a scientific issue, name-calling, and claims that in-
telligence tests are invalid or useless. A shift in fo-
cus is a step toward reducing the difference in the
IQs of groups of Caucasians and African Ameri-
cans. To close the IQ gap, “such an effort will have
to be buttressed by a broad program of educa-
tional, psychological, cultural, and economic
types of interventions targeted not only at the
child but also at the child’s parents, his or her ex-
tended family, and indeed, the entire community”
(Angoff, 1988, p. 719). The persistent findings of
the Flynn effect over time and across nations, as
well as the success of many early intervention pro-
grams such as the Abecedarian Project, both
speak to the need for innovative research and for
an optimistic outlook regarding the potential
applications of such studies.

ATTACKS ON 
THE IQ CONSTRUCT

The IQ construct has been in the line of fire for
controversy from the moment of its inception.
Two of these controversies are presented in the
sections that follow: (1) the clinically based chal-
lenge issued by Lezak (1988a) as a result of her
practical experience as a neuropsychologist, and
(2) the research-based and decision-making-
based challenge issued by leaders in the field of
learning disabilities assessment (e.g., Siegel, 1999).
Both of these anti-IQ approaches are described
and rebutted in the sections that follow.

Lezak’s Eulogy
Muriel Lezak announced to the professional
world that the IQ concept was dead in an address

to the International Neuropsychological Society
in January 1988, which she subsequently published
as “IQ: R.I.P.” in the Journal of Clinical and Exper-
imental Neuropsychology (Lezak, 1988a). However,
she delivered a funeral oration for a corpse that
has been dead for at least 10 to 15 years (Kauf-
man, 1988; Reynolds, 1988), thus demonstrating
that some leaders in the field of neuropsycho-
logy may be oblivious to the research and philo-
sophy that characterize the related fields of
clinical and school psychology together with spe-
cial education.

Because of Lezak’s (1995) deserved influence
on the clinical assessment scene, the provocative-
ness of the comments in her eulogy, the relevance
of the topic for any text on intellectual assessment,
and the fact that her criticisms echo those of many
other neuropsychologists, we have treated the is-
sues in some depth. First, we summarize the key
points of her funeral oration; after each point, we
respond from the vantage point of the intelligent
testing philosophy (described in Chapter 1) and
research base that have typified our approach, and
that of others in the field, to the interpretation of
diverse instruments. The rebuttal arguments in-
clude many of the points raised by Dean (1988),
Hynd (1988), Reynolds (1988), and Kaufman
(1988) in the invited responses to Lezak’s paper
that appeared in a special section of the NASP
Communique organized by Telzrow (1988).

Lezak (1988a) eulogized “a concept that,
when young, served psychology well by giving it
a metric basis that made it less of a speculative
philosophy and more like a science.. .. [But the]
IQ—as concept and as score—has long ceased to
be a useful scientific construct for organizing
and describing our increasingly complex and
sensitive behavioral observations... . [T]he IQ
became senescent soon after its brilliant adoles-
cence, and should have been put to rest by now”
(pp. 351–352). Basically, Lezak’s specific criti-
cisms can be grouped into two general catego-
ries: the meaninglessness and impurity of global
IQs, and the misuse and abuse that commonly
accompany psychologists’ interpretation of IQs.
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The Global IQs Are 
Impure and Meaningless

CRITIQUE

Lezak (1988a): “When the many and various
neuropsychological observations elicited by
so-called ‘intelligence’ tests are lumped and
leveled into a single IQ-score—or even three—
the product of this unholy conversion is a
number that, in referring to everything, repre-
sents nothing” (p. 352).

REBUTTAL

Worship or overinterpretation of global IQs
has not existed among the mainstream of clini-
cal and school psychologists for at least two de-
cades, probably longer. For clinical purposes,
IQs exist as midpoints of the person’s overall
performance, providing reference points for
ipsative profile interpretation. Practitioners
have become accustomed to following the in-
terpretive strategy that psychologists and train-
ers have urged for about a quarter of a century
(e.g., Kaufman, 1979a): “[T]he Full Scale IQ
serves as a target at which the examiner will
take careful aim.... Large V-P differences, nu-
merous fluctuations in the scaled-score profile,
or inferred relationships between test scores
and extraneous variables (e.g., fatigue, anxiety,
subcultural background) greatly diminish the
importance of the Full Scale IQ as an index of
the [person’s] level of intelligence” (p. 21).

Global IQs are useful summaries and pro-
vide a concrete starting point for profile inter-
pretation. When the search for strengths and
weaknesses proves fruitless, as it sometimes
does, then the V-P IQ discrepancy or even the
“unholy conversion” into the FS-IQ becomes
quite meaningful. In those instances, the em-
pirical validation of the IQ construct based on
data obtained for groups comes into play, en-
abling the clinician to interpret the scores with
meaning. Even multiscore professionals like
us can appreciate the extensive empirical sup-

port for the g construct (e.g., Jensen, 1987,
1998), which justifies the combination of di-
verse mental abilities into one, two, or three
global ability scales.

Indeed, the V and P IQs provide an excep-
tional summary of abilities for many individu-
als, and the difference between them may have
important diagnostic or remedial implications.
Lezak (1988a) seemed to acknowledge this
benefit herself when she noted that “as we all
know, persons with left hemisphere damage
tend to have relatively lowered scores on the
more verbally demanding subtests compared
to their better scores on several of the less ver-
bally dependent subtests” (p. 358). (Ironically,
this generalization does not hold up very well;
see the discussion in Chapter 8.)

For individuals, global IQs are frequently
nothing more than overviews of a person’s total
ability spectrum that mask substantial variabil-
ity among the subtest scores; but for groups,
the summative scores have abundant meaning.
How can one summarily dismiss a construct
that produces discrepancies of 36 IQ points be-
tween adults with at least 17 years of schooling
and individuals who failed to graduate from el-
ementary school (see Table 4.10)? Yet, no-
where in her funeral oration does Lezak make
the important distinction between the IQ con-
struct for individuals and for groups.

Lezak (1988a) also seems to believe that
wide profile fluctuations reside within the do-
main of neuropsychology, “where most exami-
nations are conducted on persons whose
mental functioning is only partially impaired”
(p. 352). Much research shows emphatically
that the Wechsler profiles of normal, intact
individuals are characterized by a striking
amount of inter- and intra-scale variability
(Kaufman, 1976a, 1976b, 1990; Psychological
Corporation, 1997, Appendix D; Wechsler,
1991, Appendix B; 1997, Appendix B). Compe-
tent clinical and school psychologists are aware
of this normal scatter; as Reynolds (1988)
notes, “Lezak has set up the IQ in an archaic,
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once used manner that has been antithetical to
good practice for at least a decade” (p. 6).

CRITIQUE

Lezak (1988a): “Perhaps Wechsler’s VIQ and
PIQ concepts would have had a greater chance
for independent survival if they had been not
only theoretically attractive but psychologi-
cally sound. However, hundreds of factor ana-
lytic studies...have repeatedly and consistently
demonstrated that not all Verbal Scale subtests
measure verbal functions, that one Perfor-
mance Scale subtest has a considerable Verbal
loading, and that other important aspects of
cognitive behavior—particularly attention and
concentration, mental tracking, and response
speed—contribute variously to both Wech-
sler’s VIQ and PIQ scores without being rec-
ognized or measured in their own right”
(p. 355).

REBUTTAL

Lezak is correct that the Wechsler subtests do
not always behave in a predictable manner, but
she is off the mark in labeling the Verbal and
Performance Scales as psychometrically un-
sound. Probably nowhere in the psychometric
literature has there been more support than
for the constructs underlying Wechsler’s V
and P IQs. Although Wechsler developed the
scales from an armchair, the empirical validity
of the Verbal Comprehension and Perceptual
Organization dimensions has been affirmed by
factor analysis for a multitude of samples, be-
tween the ages of 3 and 89 years, differing in
gender, ethnic group, and presence and type of
exceptionality.

When two factors are rotated for the
WISC-R and WAIS-R, the tests in use when
Lezak eulogized the IQ, the match of the
rotated factors to Wechsler’s V and P scales
borders on the astonishing for normal and
clinical samples (Kaufman, 1990, Tables 8.1
and 8.2; Kaufman, Harrison, & Ittenbach,

1990, Tables 2 and 3); the support is just as
strong for Wechsler’s preschool scale and for
predecessors of the WISC-R and WAIS-R
(Silverstein, 1969; Wechsler, 1989, Tables 17
and 18). Even with the addition of subtests to
the WISC-III and WAIS-III, and the organi-
zation of the scales into four factors, the two-
factor rotated solutions of Wechsler’s Third
Editions match the V-P split fairly closely.
For the WISC-III, two-factor solutions pro-
duce clear-cut Verbal and Performance fac-
tors, with each of the six Verbal and seven
Performance subtests loading higher, usually
much higher, on its designated factor (Wech-
sler, 1991, Table 6.2). For the WAIS-III, the
split is not as decisive, but it is nonetheless
compelling: All seven Performance tests loaded
higher on the Performance factor and five of
the seven Verbal subtests—all but Letter–
Number Sequencing and Digit Span—loaded
higher on the Verbal factor (Kaufman, Lich-
tenberger, & McLean, in press; also see Chap-
ter 7). Even when three or four factors are
rotated for the legion of Wechsler tests, past
and present, the support for the construct
validity of Wechsler’s V and P IQs is still
overwhelming.

Lezak’s criticism that noncognitive vari-
ables affect test scores represents a strength of
the tests, not a weakness. Wechsler did not
consciously develop a neuropsychological test
or even a psychometric test; he constructed a
clinical test intended to measure an aspect of
the total personality structure. The assessment
of what Wechsler (1950) terms “conative” or
nonintellective factors, “necessary ingredients
of intelligent behavior” (Wechsler, 1974, p. 6),
is essential because general intelligence is sim-
ply a multifaceted construct. Wechsler (1974)
states that “such traits as persistence, zest, im-
pulse control, and goal awareness[,]...[l]ike
enzymes,...serve to direct and to enhance
(sometimes also to demean) the utilization of
other capacities” (p. 6). To criticize the role of
personality traits on mental measurement is,
in effect, to blame Binet for having the vision

ch02.fm  Page 48  Tuesday, September 25, 2001  2:57 PM



CHAPTER 2 HERITABILITY AND MALLEABILITY OF IQ AND ATTACKS ON THE IQ CONSTRUCT 49

to go beyond Galton’s psychophysical tests of
intelligence.

When Lezak states that these nonintellec-
tive factors are neither “recognized nor mea-
sured in their own right,” she is only partly
correct. They certainly are recognized by any
clinical or school psychologist who has com-
pleted even a halfway decent training pro-
gram, and are incorporated completely into
the interpretation of the person’s profile. They
are not specifically measured because there are
no empirical criteria for determining which
subtest scores are depressed due to anxiety or
inattention. Even if identifiable, will those
particular subtests be subject to the influences
of distractibility (or impulsivity, or anxiety, or
shyness, and so forth) for each person tested?
Some people interpret the third Wechsler
factor (WMI on the WAIS-III) as a behavioral
dimension (Freedom from Distractibility,
Freedom from Disruptive Anxiety), but how
reasonable is it to believe that distractible or
anxious people will perform poorly on Arith-
metic, Digit Span, Letter–Number Sequenc-
ing, or even Coding/Digit Symbol primarily
or exclusively because of these behavioral vari-
ables? In sum, Lezak’s criticisms of the failure
of IQ tests to specifically measure behavioral
traits is both impractical and antithetical to the
clinical interpretation of test profiles.

CRITIQUE

Lezak (1988a): “Not surprisingly, IQ scores do
not do a very good job at predicting success in
real life” (p. 356).

REBUTTAL

What does?

CRITIQUE

Lezak (1988a): “One major problem that from
its inception has dogged the IQ, whether score
or concept, is its questionable conceptual
basis” (p. 356).

REBUTTAL

This is a valid criticism, one that has impelled
Kaufman and Kaufman (1983a, 1993) to de-
velop the K-ABC from a sequential versus si-
multaneous processing model and to base the
KAIT on the Cattell-Horn distinction be-
tween broad fluid and broad crystallized intel-
ligence. It also led Thorndike et al. (1986a) to
apply a modified Cattell-Horn crystallized
versus fluid intelligence model to the Stan-
ford-Binet Form IV and was the impetus for
Woodcock (1990) to apply Horn’s (1985) ex-
pansion and refinement of the Gf-Gc theory
to the revised Woodcock-Johnson Psycho-
Educational Battery and its successor, the
Woodcock-Johnson III (see Chapter 14). But
the criticism does not mitigate the value of
Wechsler’s scales for clinical, neuropsycholog-
ical, or educational assessment, nor does it di-
minish the value or meaning of the global IQs
yielded by his scales.

Despite a list of definitions for intelligence
that exceeded 90 in the early 1960s (Lezak,
1988a) and that has, perhaps, “doubled in the
last quarter century” (p. 357), the Wechsler
system is not threatened by an unclear theo-
retical model underlying Wechsler’s batteries,
by an inadequate conceptual framework for
the construct of intelligence, or by a lack of
unanimity in its definition. The validity evi-
dence from thousands of research investiga-
tions indicates the practical and clinical utility
of the tests and the scores they yield.

CRITIQUE

Lezak (1988a): “[N]europsychological studies
have repeatedly failed to identify neuroana-
tomic or neurophysiologic correlates of IQ”
(p. 357).

REBUTTAL

The call for a search for neuroanatomic corre-
lates for a construct so deliberately multifac-
eted and complex as a global IQ scale seems

ch02.fm  Page 49  Tuesday, September 25, 2001  2:57 PM



50 PART I INTRODUCTION TO THE ASSESSMENT OF ADOLESCENT AND ADULT INTELLIGENCE

naive coming from an expert in the specificity
of neuropsychological function. In any case,
we do not see the necessity for an intelligence
test to have a clear-cut neurophysiological
correlate.

CRITIQUE

Lezak (1988a): “IQ scores and all their concep-
tual trappings have been built on the unstable
sands of arbitrary and shifting item selection”
(p. 357).

REBUTTAL

Lezak bases this statement on research (includ-
ing a study she conducted) showing that the
WAIS-R yields lower scores than the WAIS by
about a half a standard deviation. She attributes
the lower IQs to the “effects of relatively small
changes in the tests” (p. 357). But here she is
simply wrong. As discussed previously in this
chapter, Flynn’s (1984, 1987, 1998a, 1998b,
1998c) research has shown real changes in the
abilities of children and adults from generation
to generation at the quantifiable rate of 3
points per decade within the United States.
These shifts in the norms occur even when no
items are modified (as in 1972, when the 1960
Binet was restandardized but not revised) and
have nothing to do either with the specific
items that are included or excluded, or with the
arbitrary choice of “tasks chosen or devised by
test makers according to their notions of what
is intelligent behavior” (Lezak, 1988a, p. 357).

Misinterpretation 
of What IQ Measures

CRITIQUE

Lezak (1988a): “[P]sychometricians have dug
their own grave by misusing mental ability
tests and thereby limiting children’s opportu-
nities for objective evaluation of their ability
potential” (p. 358).

REBUTTAL

In reaching this conclusion, Lezak (1988a) re-
ferred specifically to the Larry P. case and to
the increase in the plaintiff’s IQ by 38 points
when retested by an African American exam-
iner. She is evidently unaware of decisions in
similar cases or of the absurdity of taking the
38-point gain at face value. As Reynolds
(1988) states: “The Larry P. decision is a judi-
cial anomaly. Related cases have been decided
in just the opposite direction, the most prom-
inent, and more recent, at the Federal level be-
ing PASE v. Hannon and Marshall v. Georgia”
(p. 6). He continues: “The ‘black examiner’
example of 38-point IQ gains is simply ludi-
crous. Examination of the Larry P. transcript
indicates that wholly inappropriate answers
were given credit in an attempt to increase the
IQ of the so-called Larry P. Furthermore, the
extant research literature demonstrates that
white examiners do not impede the perfor-
mance of black children (e.g., Sattler &
Gwynne, 1982)” (p. 6).

Elliott (1987), in a thorough and insightful
treatment of IQ tests in the courtroom,
showed how West, the examiner of Darryl L.
(“Larry P.”), violated standard testing proce-
dures: “He accepted ‘acting bad’ as the defini-
tion of ‘nonsense’. .. . When West asked
Darryl why criminals should be locked up,
Darryl seemed not to understand the ques-
tion, so he rephrased it, identifying criminals
as people who sometimes break the law”
(p. 33). Elliott further described how Judge
Peckham of the Larry P. case differed from
Judge Grady of Chicago’s PASE decision re-
garding the alleged bias of test items, even
though the “tests and testimony were much
the same” (p. 148):

One very significant difference in these two trials
was in the willingness of the judges to accept a broad
range of social science data. Judge Peckham...
adopted the strategy of other government agencies
. . .confronting test differences that threaten opportu-
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nities for minorities: He particularized the valida-
tion requirements so much.. .that the large quantity
of data available generally on the prediction of black
school achievement became almost irrelevant... .
Judge Grady, on the other hand, pleaded with both
sides to give him any and everything they had on
race differences in item passing rates. (p. 187)

In his summation, Elliott indicated that the
impetus for his book “was the outcome in
Larry P., which violated the scientific consen-
sus, and the contrary outcome in PASE, which
added inconsistency to perversity in the adju-
dication of a scientific issue in psychology”
(p. 194).

CRITIQUE

Lezak (1988a): “[T]oday, most psychologists,
psychiatrists, educators, judges, the United
States Social Security Administration, among
others, think, write, talk, and make decisions
as if an IQ score represented something real
and essentially immutable with a locus some-
where in the cranium” (p. 356).

REBUTTAL

Not since 1961, when J. McV. Hunt published
his landmark book Intelligence and Experience,
has any self-respecting psychologist regarded
the IQ as fixed, immutable, or imprinted indel-
ibly somewhere beneath the dura mater in the
cerebral cortex. Lezak can legitimately criticize
judges or federal agencies or members of the
Mensa Society or state departments of educa-
tion or medically trained professionals. She
would also be justified in criticizing those neu-
ropsychologists who still administer the obso-
lete Wechsler-Bellevue or WAIS, who ignore
the available base-rate data on the magnitude
of V-P IQ discrepancies, or who conduct study
after study on patients with lateralized brain
damage without reporting their subtest scores.
Perhaps, as Hynd (1988) states, “clinical-

psychometric-legal issues that have so im-
pacted on school psychologists are just now be-
ginning to impact on the perspectives
employed in clinical neuropsychology” (p. 4).
But Lezak is wrong to criticize the clinical and
school psychologists who administer and inter-
pret the tests, or the educators who apply the
test results in a practical setting, for reasons
that Dean (1988), Hynd (1988), Reynolds
(1988), and Kaufman (1988) have all echoed in
our rebuttals to Lezak.

For example, Kaufman (1988) stated:

Rigidly interpreted IQs for individuals referred for
assessment have been embalmed for nearly a genera-
tion by psychologists and educators who realized in
the early 1960s that one, two, or three summative
scores are far less useful for psychodiagnosis than a
profile of abilities. . .. Is Dr. Lezak aware of the
strong focus on intraindividual differences that ac-
companied the rise of the learning disabilities move-
ment in the 1960s (Bannatyne, 1971)? Or of the
legal responsibilities of psychologists, educators, and
other multi-disciplinary team members who en-
deavor to meet the stipulations of PL 94-142, which
prohibits overemphasis on global IQs?.. . Does Lezak
understand the “intelligent testing” approach that
many clinical psychologists, school psychologists, and
special educators apply in their psychological or psycho-
educational evaluations and teach to their students in
graduate programs? (p. 5)

To her credit, Lezak (1988b) candidly ad-
mitted that “I have little acquaintance with the
literature and current teaching in school psy-
chology and special education” (p. 6).

CRITIQUE

Lezak (1988a): “Psychologists who take IQ
scores at face value without taking account of
the patient’s status or subtest variations, tend
to interpret an IQ score that has been lowered
by virtue of some specific neurologic deficit to
be an indicator of the patient’s overall ability
level” (p. 358).
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REBUTTAL

The intelligent testing approach is specifically
designed to put the global scores aside if neu-
rological, behavioral, or other factors suggest
that one or more subtests do not validly assess a
person’s intelligence. This technique has been
available to clinicians for 20 to 30 years (Kauf-
man, 1979a; Sattler, 1974) and has been stud-
ied and applied by numerous clinicians around
the world (Kaufman & Kaufman, 2001b).

Some of the basic tenets of the intelligent
testing approach (Kaufman, 1979a, 1994a;
Kaufman & Lichtenberger, 1999, 2000), sum-
marized in Chapter 1, are repeated here to em-
phasize that this philosophy is not new:

Global scores are deemphasized, flexibility and in-
sight on the part of the examiner are demanded, and
the test is perceived as a dynamic helping agent
rather than as an instrument for placement, label-
ing, or other types of academic oppression (p. 1).. . .
The burden is on test users to be “better” than the
tests they use (p. 11)... . The value of the scores in-
creases when the examiner functions as a true exper-
imenter and tries to determine why the [person]
earned the particular profile revealed on the record
form; the IQs become harmful when they are un-
questionably interpreted as valid indicators of intel-
lectual functioning and are misconstrued as evidence
of the [person’s] maximum or even typical perfor-
mance. (p. 13)

In addition: “It is during the process of clin-
ical interpretation of the test profile of any
given individual referred for evaluation—some-
one who may have depressed scores on one or
more subtests due to sensory, motor, emotional,
attentional, neurological, motivational, or cul-
tural factors—that the global IQs have, for
many years, resided in a coffin six feet below the
foundations of schools and clinics throughout
the country” (Kaufman, 1988, p. 5).

Lezak’s Proposed Alternative to the IQ

Lezak (1988a): “Rather than equating mental
abilities with intelligence and thinking of them

as aspects of a unitary phenomenon that can be
summed up in an IQ score, we need to conceptu-
alize them in all their multivariate complexity
and report our examination findings in a profile
of test scores” (p. 359).

Lezak wants examiners to treat the results of
an intelligence test as a multiplicity of scores
representing an enchanting array of disparate
abilities. Eliminate “IQ” from one’s vocabulary,
and study the peaks and valleys in the scaled
score profile. The good part of her suggestion is
that she is able to damn the IQ concept without
cavalierly discarding the instruments altogether.
The bad part is that her suggestion, if followed
assiduously, represents a return to a clinical in-
terpretation approach that was once popular but
is now out of favor. That approach treated each
subtest as a discrete entity, with each task a mea-
sure of a long string of traits and abilities. Books
typifying that approach often devoted a separate
chapter to each of Wechsler’s subtests, with few
chapters devoted to their integration (e.g.,
Glasser & Zimmerman, 1967).

Such books were quite informative, but they
often encouraged young professionals to inter-
pret the Wechsler scales one subtest at a time,
thus losing the global perspective. For example,
a person scoring low in Picture Completion was
typically reported to be deficient in visual alert-
ness and in distinguishing essential from nones-
sential details. That same person may well have
earned a high score in Picture Arrangement
(which also requires close attention to visual de-
tail), but the examiner is not likely to have inte-
grated the data across subtests. Why? Because
too much focus on the uniqueness of each
subtest in a profile (including its unique neuro-
logical correlates) can work against a more inte-
grated treatment of the total picture. And,
despite Lezak’s arguments to the contrary, the
global IQs, as well as the results of factor analy-
sis, are just as much a part of the totality of test
interpretation as the profile of 10 or 11 or 12
Wechsler subtests. As Dean (1988) notes, “the
aggregate IQ offers the psychologist a stable
baseline from which to consider profile points”
(p. 4).
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We agree with Lezak’s focus on the subtest
profile and on the potential neuropsychological
(not to mention clinical, subcultural, educational,
behavioral) impact on selected subtests for a given
individual, whether that person has an intact brain
or not; we have spent most of our professional life
arguing for that type of flexibility in test interpre-
tation. We have, at the same time, opposed meth-
ods of interpretation that fragment intelligence
tests into their component parts, ignoring the em-
pirical or rational foundations that the test au-
thors used, either implicitly or explicitly, when
they developed their tests. Such approaches lead
to interpretation of findings in isolation; they lead
to the use of pairwise comparisons (do Object As-
sembly and Similarities differ significantly from
each other?) instead of a systematic, empirically
defensible method of determining strengths and
weaknesses; and they often lead examiners to ig-
nore statistical significance to focus on what seem
like high or low scores in the profile. (“Her 13 on
Block Design is her best performance, indicating
well developed spatial visualization and visual–
constructive ability. In contrast, her lowest score,
a 9 on Information, indicates a relatively poor
range of general knowledge.”)

We prefer to take into account profile fluctua-
tions—but in sequence, going from the most glo-
bal (i.e., most reliable) scores to the most specific
(generally, the least reliable) scores, as we have de-
tailed in Chapters 11 and 12 and elsewhere (Kauf-
man & Lichtenberger, 1999, 2000).

Ultimately, we agree with Lezak’s eulogy of the
IQ concept, except that she missed the funeral,
which was held more than 20 years ago by clinical
and school psychologists. We disagree with her
dismissal of IQs altogether, and her failure to dis-
tinguish between their different types of value for
group versus individual interpretation. We dis-
agree with many of her arguments regarding
intelligence tests and their use/abuse by the pro-
fessionals who are trained to administer them.
And we see her proposal to return to the multi-
subtest profile in place of the IQs as a regressive
suggestion, one that will be no more helpful for
neuropsychology than for clinical, school, or edu-
cational psychology, or for special education.

The Learning
Disabilities Challenge

A different challenge to the IQ construct has
come full force from experts in the field of learn-
ing disabilities, who propose, either explicitly or
implicitly, to eliminate IQ from the learning dis-
abilities (LD) or specific learning disabilities
(SLD) assessment process because it is nothing
more than a vestige, an unwanted relic from the
past. Though these arguments have filled recent
pages of the Journal of Learning Disabilities (Sie-
gel, 1999; Stanovich, 1999; Vellutino, Scanlon,
& Lyon, 2000), neither the anti-IQ special edu-
cators, nor their seek-and-destroy mission, has
changed much from a decade earlier (Siegel,
1989; Stanovich, 1989), when the same LD jour-
nal published a special issue devoted to the IQ
controversy.

In this section, we present the anti-IQ argu-
ments of a few of the leading spokespersons in
the field of LD or SLD assessment, notably Sie-
gel (1999), Stanovich (1999), and Vellutino et al.
(2000). All of these critics propose the elimina-
tion of the IQ-achievement discrepancy from
the SLD definition and two (Siegel, Stanovich)
propose not using IQ tests at all for SLD assess-
ment. We briefly present rebuttals to their argu-
ments, highlighting and synthesizing points
made by Kaufman and Kaufman (2001a; 2001b),
Nicholson (1996), Kavale and Forness (2000),
Flanagan, McGrew, and Ortiz (2000, Appendix
H), and Flanagan, Ortiz, Alfonso, and Mascolo
(in press). For a richer, more complete discussion
of the issues surrounding this complex contro-
versy, consult the aforementioned sources. For a
thorough, thoughtful delineation of the oppos-
ing perspective, consult Stanovich’s (2000) excel-
lent book on reading.

The Anti-IQ Sentiments

Stanovich (1999) wants to eliminate the apti-
tude–achievement discrepancy from the LD def-
inition and, in the process, to sack the IQ test
altogether: “LD advocacy will always be open to
charges of ‘queue jumping’ as long as the field
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refuses to rid itself of its IQ fetishism, refuses to
jettison aptitude achievement discrepancy, and
fails to free clinical practice from the pseudosci-
entific neurology that plagued the field in the
1970s” (p. 359). Siegel (1999), in agreement with
Stanovich’s goals, unequivocally states: “Scores
on IQ tests are irrelevant and not useful and may
even be discriminatory” (p. 304).

Vellutino et al. (2000) concede that, “there may
be something important about a child’s IQ, partic-
ularly with respect to how it interacts with that
child’s emotional and behavioral response to fail-
ure” (p. 236). They state further that, “because of
the widespread belief that IQ and reading ability
are related, it might well be the case that more re-
sources would be brought to bear to support the
reading development of a child who scored high
on an intelligence test as compared with a child
who scored in the average or low average range on
the test” (p. 236). In other words, they don’t think
too much of IQ tests, but they may have indirect
value either clinically or because of people’s mis-
perceptions about its importance.

The reasons for eliminating IQ tests and si-
multaneously eliminating the IQ-achievement
discrepancy from the LD definition stem prima-
rily from the results of research studies that show
that IQ is unrelated to reading ability or remedial
progress, from arguments that the aptitude–
achievement discrepancy is unnecessary for di-
agnosing LD, from insistence that there are no
conceptual or practical differences among poor
readers with high versus low IQs, and from a
deep-seated belief that IQ tests are hopelessly
flawed. These and related arguments in support
of all of these points are expanded on by Siegel
(1999), Stanovich (1999), and Vellutino et al.
(2000), and, especially, in the recent book by
Stanovich (2000).

Stanovich’s (1986) Matthew Effects, or “re-
ciprocal causation effects involving reading and
other cognitive skills” (Stanovich, 2000, p. 356),
are seen by Siegel as dooming the value of IQ
tests and of the aptitude–achievement discrep-
ancy: “[T]he validity of using a discrepancy-
based criterion [is undermined] because children

who read more gain the cognitive skills and in-
formation relevant to the IQ test and conse-
quently attain higher IQ scores. Children with
reading problems read less and, therefore, fail to
gain the skills and information necessary for
higher scores on IQ tests” (Siegel, 1999, p. 312).

Siegel (1999) also finds many other flaws with
IQ tests, for example: (1) “A person with a slow,
deliberate style would not achieve as high a score
as an individual who responded more quickly”
(p. 311); and (2) “IQ tests consist of measures of
factual knowledge, definitions of words, mem-
ory, fine motor coordination, and fluency of
expressive language; they do not measure rea-
soning or problem-solving skills” (p. 311). Simi-
larly, she makes claims about IQ tests that defy
both logic and the results of a plethora of re-
search studies: “One assumption behind the use
of IQ tests is that the scores predict and set limits
on academic performance, so that if a person has
a low IQ score, we should not expect much from
him or her in the way of academic skills” (Siegel,
1999, p. 311).

Siegel (1999) cites many references to docu-
ment that “there are no differences between indi-
viduals with dyslexia and poor readers on measures
of the processes most directly related to reading”
(p. 312). Vellutino et al. (2000) add: “In indepen-
dent studies..., it was found that poor readers who
manifested no significant IQ-achievement dis-
crepancy performed no differently on independent
measures of reading achievement than poor read-
ers who did manifest such discrepancies. More
important is the finding in both studies that these
two groups also performed no differently on tests
of the cognitive abilities believed to underlie one’s
ability to learn to read” (p. 225). And the results of
Vellutino et al.’s (2000) remediation study indi-
cated that “the IQ-achievement discrepancy does
not reliably distinguish between disabled and
nondisabled readers.... Neither does it distin-
guish between children who were found to be dif-
ficult to remediate and those who were readily
remediated, prior to initiation of remediation, and
it does not predict response to remediation”
(p. 235).

ch02.fm  Page 54  Tuesday, September 25, 2001  2:57 PM



CHAPTER 2 HERITABILITY AND MALLEABILITY OF IQ AND ATTACKS ON THE IQ CONSTRUCT 55

The conclusion apparently reached by the
opponents of IQ and the aptitude–achievement
discrepancy for LD assessment is to advocate a
diagnostic approach that does not attempt to
distinguish between LD and low achievement,
but instead lumps all low-achieving students into
a single package, without concern for the pres-
ence of neuropsychological intactness in unaf-
fected domains. For example, Siegel (1999)
discusses identification of specific learning dis-
abilities in terms of what specific cutoff to use on
achievement tests, with no need at all to weigh the
individual’s cognitive profile. Kaufman and
Kaufman (2001b) note about Siegel:

She discusses the merits of identifying as SLD all
students who score below the 25th percentile, but
notes that the 20th or 15th percentiles might also be
acceptable cut-off criteria. She acknowledges that
there are some exclusionary criteria, namely “ruling
out” inadequate education, sensory deficits, serious
neurological disorders, and social/emotional difficul-
ties as causes of low academic achievement. Yet,
though she perceives these exclusionary criteria as
“reasonable”... , she is not convinced that they are
necessary. She endorses a deficit model that has no
room for systematic evaluation of exclusionary crite-
ria or for the need to demonstrate the student’s neu-
ropsychological, cognitive, or academic intactness.
(p. 436)

Stanovich (1999) likewise would use achieve-
ment tests to diagnose reading disability, most
notably measures of word attack (pseudo-word
reading) and word recognition. He states: “Intel-
ligence would play no part in the diagnosis....
[T]he 25th-percentile criterion discussed in Sie-
gel’s commentary...would likely be too liberal. I
would probably opt for a more stringent criterion
such as the 15th percentile, or even the 10th, on
at least one of the tests” (p. 351).

Nicholson (1996) summarizes Stanovich’s key
role in seeking to destroy the concept of dyslexia:
“Stanovich reasons that that poor phonological
skills result in poor reading regardless of IQ, and
therefore IQ is irrelevant to the definition of
reading disability (Stanovich, 1991), and then fi-

nally that dyslexia may not exist as a separate
syndrome (Stanovich, 1994)” (p. 195).

A Response to the Critics

The critics are experts in the field of LD, espe-
cially reading, but they do not demonstrate ex-
pertise in the area of intellectual assessment and
they are not current in their knowledge of con-
temporary instruments. They cite research to
buttress their points, especially that IQ is un-
related to reading ability and to successful reme-
diation, but they ignore other pertinent research
that supports differences between individuals with
LD versus low achievement (LA). These and
related points are addressed here in summary
fashion.

SELECTIVE EXAMINATION OF PERTINENT RE-
SEARCH. The critics do present an impressive
compilation of research to support their claims
that IQ does not discriminate between individu-
als with LD and LA in reading. However, they
ignore other lines of research that support the
opposite position. Kavale and Forness (2000), for
example, cite several studies that show “that stu-
dents with LD and LA could be reliably distin-
guished with the population with LD being the
lowest of the low on the achievement distribu-
tion but equivalent to the LA population on the
ability (i.e., IQ) distribution” (p. 248). Nicholson
takes Stanovich and other antidiscrepancy theo-
rists to task for (1) switching the focus from re-
search on the causes of dyslexia to research on
the causes of poor reading; and (2) treating the
much acclaimed notion of phonological deficit as
the cause, rather than as a symptom, of dyslexia.
Nicholson (1996) provides a well-reasoned lo-
gical attack on Stanovich’s line of thinking,
strongly disputing his conclusions about the ir-
relevance of IQ for diagnosing reading disability
as well as his dismissal of the term dyslexia. Fur-
thermore, genetic research conducted with iden-
tical and same-gender fraternal twins, when at
least one member of each pair was diagnosed
with a reading disability (RD), found different
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heritabilities for individuals based on their
WISC-R or WAIS-R Full Scale IQs (Wads-
worth, Olson, Pennington, & DeFries, 2000).
The heritability was .43 for those with IQs below
100 and .72 for those with IQs 100 and greater, a
significant difference. Wadsworth et al. con-
cluded: “The results of the current study support
the hypothesis of a differential genetic etiology
of RD as a function of IQ, suggesting that ge-
netic influences may be more important as a
cause of RD among children with higher IQ
scores. .. . [They] suggest that knowing a child’s
IQ may tell us something about the causes of the
reading deficit, which could possibly help focus
intervention and remediation efforts” (p. 198).

A more complete picture of relevant research,
one that extends beyond the litany of studies
cited by Siegel, Stanovich, and others, provides a
more balanced view of the issues and does not
quickly condemn the IQ to irrelevance in the LD
or RD assessment process. For example, in a re-
cent neuropsychological investigation, poor
readers did, indeed, differ from those with dys-
lexia (i.e., those with an IQ-achievement discrep-
ancy) on phonological and related tasks—as
Stanovich, Vellutino, and Siegel have claimed—
but the dyslexics and poor readers differed signif-
icantly and notably on tests of static cerebellar
function (Fawcett, Nicolson, & Maclagan, 2001).
These investigators concluded from their find-
ings, “that there are indeed theoretically valid
reasons for distinguishing between poor readers
with IQ discrepancy and those without” (p. 132).

IQ IS NOT A SYNONYM FOR WECHSLER. The
critics unabashedly equate “IQ test” with “Wech-
sler test.” Siegel’s (1999) criticisms about bonus
points penalizing individuals with slow, deliber-
ate styles, and about the failure of IQ tests to
measure problem-solving ability are all targeted
at Wechsler’s tests. Stanovich (1999) dismisses as
unimportant the professional disagreements con-
cerning whether verbal or nonverbal scales pro-
vide the best IQ criterion for a child assessed for
possible LD as if Wechsler’s nontheoretical di-
chotomy is the only available subdivision of intel-

ligence. These LD experts show no awareness of
the many theoretically derived intelligence tests
that offer more meaningful divisions of global IQ
than Wechsler’s armchair dichotomy, created more
than 60 years ago.

Yes, Wechsler’s tests are the most commonly
used instruments for LD assessment in the
United States, but that is not an acceptable rea-
son for these LD professionals to fail to consider
well-validated options in the face of their un-
compromising dismissal of the IQ construct—
broadly defined—from LD assessment. These
leading spokespersons should consult the cross-
battery approach for supplementing Wechsler’s
scales with tests that measure abilities not cov-
ered by the WISC-III or WAIS-III (Flanagan et
al., 2000) or for focusing on a variety of alterna-
tives to Wechsler’s tests for learning disabilities
assessment (Flanagan et al., in press). They
should familiarize themselves with the growing
number of alternative instruments, such as the
CHC-based Woodcock-Johnson III Tests of Cog-
nitive Ability (Woodcock, McGrew, & Mather,
2000), the Horn-Cattell-based KAIT (Kaufman
& Kaufman, 1993), the Luria-inspired Cogni-
tive Ability Scales (CAS; Naglieri & Das, 1997),
the Differential Ability Scales (DAS; Elliott,
1990), to name a few of the more recent Wech-
sler alternatives.

Kaufman and Kaufman (2001a), citing the
fluid and planning abilities measured by the
aforementioned tests, as well as by neuropsycho-
logical tests, state: “Consider Siegel’s (1999) crit-
icism that IQ tests fail to measure reasoning or
problem-solving skills. If one departs from the
Wechsler system and examines the available
well-constructed, well-designed, theory-driven
test batteries (both cognitive and neuropsycho-
logical), one finds an abundance of scales or sub-
tests that measure the kinds of abilities that
Horn would classify as fluid and Piagetians
would consider dependent on formal operational
thought” (p. 442). They add, on a related topic:

In addition to the Wechsler tests’ shortage of high-level
reasoning tasks, the channels of communication mea-
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sured by the various Wechsler subtests fall into one of only
two categories: auditory–vocal (Verbal subtests) and vi-
sual–motor (Performance subtests). These are important
channels, but clinicians who evaluate individuals sus-
pected of SLD will often benefit by assessing other chan-
nels of communication. For example, the K-ABC includes
subtests for school-age children within the auditory–motor
channel (Word Order) and the visual-vocal channel (Ge-
stalt Closure, Faces & Places) as well as the two channels
measured by Wechsler’s scales.... Similarly, the WJ-R...
includes two visual–vocal subtests (Picture Vocabulary,
Visual Closure) and the CAS...includes an auditory–
motor subtest, Verbal-Spatial Relations. (Kaufman &
Kaufman, 2001a, pp. 442–443)

For an in-depth treatment of these and other
alternative instruments for use in SLD assess-
ment, with most chapters written directly by each
test’s authors, consult Kaufman and Kaufman
(2001b). For a thorough discussion of the appli-
cation of the cross-battery approach to enhance
greatly the IQ’s validity for predicting achieve-
ment and for its utility for issues concerning LD
assessment in general, consult Flanagan’s texts
(Flanagan, McGrew, & Ortiz, 2000; Flanagan &
Ortiz, 2001; Flanagan et al., in press).

IQ AS A MEASURE OF g. The array of studies
used to criticize the IQ construct for LD assess-
ment treats IQ as if it is Spearman’s (1904)
century-old “g” factor, supported by some re-
searchers in the present (most notably, Jensen,
1998), but contrary to most modern theories of
intelligence such as Horn’s (1989) expansion and
elaboration of the Horn-Cattell Gf-Gc theory, or
the Luria-based PASS model that Naglieri and
Das (1997) used as the foundation of the CAS
(Naglieri, 1999). The LD experts show no aware-
ness that the Full Scale IQ is the least interesting
and least valuable score yielded by IQ tests.
Horn’s expanded theory, as well as its integration
with Carroll’s (1993, 1997) theory to form Cat-
tell-Horn-Carroll or CHC theory (Chapter 14),
has been quite influential for the development of
new and revised intelligence tests (Kaufman &
Kaufman, 1993; Woodcock & Mather, 1989;
Woodcock, McGrew, & Mather, 2000) and has

greatly impacted interpretation of Wechsler’s scales
(Flanagan et al., 2000; Kaufman, 1994a; Kaufman
& Lichtenberger, 1999, 2000).

Consider the various studies cited by Siegel
(1999), Stanovich (2000), and Vellutino et al.
(2000) that feature Full Scale IQ’s dismal failure
at discriminating among reading groups or re-
mediation groups. Might these groups have
differed on other IQ-related scales, such as the
Attention or Planning Scales on the CAS, the K-
ABC Sequential or Simultaneous Processing
Scales, the KAIT Fluid Scale, the DAS Nonver-
bal Reasoning Ability Scale, or any of the seven
Horn-based clusters that comprise the WJ III
Tests of Cognitive Ability? Might they have dif-
fered on “new and forthcoming neuropsycho-
logically-based instruments that are designed to
go beyond conventional profiles of scores on IQ
tests, such as the WISC-III as a Process Instru-
ment (WISC-III—PI) or the Delis-Kaplan Test
of Executive Functions”? (Kaufman & Kaufman,
2001a, pp. 445–446).

Stanovich (1999) states that, “Intelligence has
played a major role in the conceptual muddle
surrounding the notion of reading failure. The
confusion arises because it makes no sense to say
that low intelligence...causes reading difficulties,
given what is currently known about reading dis-
abilities” (p. 352).

ELIMINATING THE IQ-ACHIEVEMENT DISCREP-
ANCY DOES NOT MEAN THROWING OUT IQ
TESTS. The IQ critics join two issues at the hip
when they are quite separate: eliminating the
IQ-achievement discrepancy from the LD defi-
nition and jettisoning IQ tests from the entire
LD assessment process. These topics are not
cause–effect, even if the critics act as if deleting
the discrepancy criterion from the definition
leads directly to getting rid of the IQ test from
the assessment process.

It is easy to see why the anti-IQ LD experts
have no need for the IQ. Apart from their equa-
tion of IQ test with Wechsler test, and their fail-
ure to appreciate the last two decades’ growth,
both in the publication of new and revised IQ
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alternatives and in theory-based approaches to
clinical interpretation and test selection, they no
longer view LD as anything but an achievement
deficit.

In fact, there are some excellent reasons to
eliminate the discrepancy criterion from the LD
definition. For example, as Shepherd (2001) indi-
cates from her own clinical experience and that of
her colleagues, data are frequently ignored when
diagnostic decisions are made, replaced by practi-
cal variables such as available resources and the
needs of the parents and teachers. MacMillan and
Speece (1999), in a review of three studies con-
ducted after PL 94-142 was enacted, discovered
that more than 50% of the students in each study
identified with SLD failed to meet relevant diag-
nostic criteria; they concluded that tests were
given mostly to conform to legal requirements,
but data from the tests were often ignored. Simi-
larly, Kavale and Forness (2000) reviewed several
other pertinent studies that found that “large-scale
investigations of LD populations show that only
about 50% of students actually classified as LD
demonstrate a significant aptitude-achievement
discrepancy” (p. 249). Kaufman and Kaufman’s
(2001a) response to the real-life practices:

What a waste! Why bother having trained psychologists
administer 90-minute IQ tests and have other profes-
sionals administer time-consuming achievement, adap-
tive behavior, or processing tests, if these measures are
just given so the professionals can cover their own backs?
One does not need to weigh the carefully-reasoned
(though occasionally flawed) arguments of Siegel (1999),
Stanovich (1999), or Vellutino et al. (2000) against the
use of the IQ-achievement discrepancy for SLD diagnosis.
Their attacks on IQ tests, however motivated, are far less
impressive evidence for abandoning the IQ-achievement
discrepancy than are the apparent everyday realities of
differential diagnosis: The discrepancy is often not used
when diagnosing SLD, even though the pertinent test
data are invariably obtained. Given the realities of clin-
ical practice, at least in schools, why not delete the IQ-
achievement discrepancy from the definition of SLD?
(p. 437)

But giving up the discrepancy criterion does
not mean abandoning IQ tests from the LD diag-

nostic process. Nor does it mean giving up the con-
cept of discrepancy, a notion that is intricately
woven into the LD fabric at many levels of the def-
inition (Kavale & Forness, 2000; Mather &
Woodcock, 2001; Nicholson, 1996), even if it
means giving up a formulaic, rigid approach to dis-
crepancies. Kaufman and Kaufman (2001a) state:

The acceptance of error as a necessary prerequisite for
measuring IQ, embraced by David Wechsler,...has per-
sisted from one century to the next and continues into the
new millennium. Error is a fact of assessment life, a fun-
damental tenet of a psychologist’s clinical training, and
antagonistic to the use of any discrepancy formulas or cut-
off points.... One does not have to be a special educator or
learning disabilities specialist to criticize the psychologist’s
tools. We have historical reasons to acknowledge—even
embrace—their limitations. One does not need to read
Siegel’s (1999) or Stanovich’s (1999) criticisms of IQ
tests to discover that these measures are imperfect....
Verbal tasks overlap with the content of achievement
tests; process deficits are just as likely to impair perfor-
mance on IQ tests as on tests of academic skills; neither
verbal nor nonverbal measures of IQ are necessarily bet-
ter or more valid (or valid at all) of the intelligence of an
individual with SLD; IQ does not effectively provide a
measure of a person’s potential; and so forth.... The real
problem resides in the federal and state guidelines that
mandate the use of these formulas (even if their use is il-
lusory in many real-life situations). (p. 439)

One needs to be creative, and function as a
blend of a psychometrician and clinician, to iden-
tify appropriate discrepancies between ability and
achievement, discrepancies that highlight cogni-
tive strengths as well as deficient basic cognitive
processes that contribute to academic failure.
Consult the innovative and clever approaches to
computing ability–achievement discrepancies de-
scribed by Mather and Woodcock (2001), as well
as the in-depth treatment of the topic by Flanagan
and her colleagues (Flanagan et al., 2000, Appen-
dix H; Flanagan et al., in press).

Perhaps the best conceptual argument for
keeping the notion of discrepancy in the defini-
tion of LD and SLD comes from M. J. Shepherd
(personal communication, October 14, 1999),
who was Nadeen Kaufman’s mentor in the
Learning Disabilities program at Teachers Col-
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lege, Columbia University, and who was directly
responsible for the intra-individual approach to
Wechsler interpretation that Alan Kaufman adop-
ted for his intelligent testing approach:

Siegel and Stanovich’s claim that phonological reading
disability occurs at all IQ levels is “déjà vu all over
again”—Cruikshank, Kephart et al. claimed that spe-
cific learning disability (meaning visual–perceptual defi-
cit) occurred at all IQ levels.... If we accept the hypothesis
that mental activity is specific (unique) to the task being
performed, it makes sense that all children having diffi-
culty with a particular task (word recognition and spell-
ing) will have similar cognitive deficits. This means (to
me) that we will not achieve a full understanding of spe-
cific learning disabilities by looking at deficits alone. In
neuropsychological terms we have to document the cogni-
tive traits that have been “spared.” This is the point that
Stanovich and Siegel aren’t making because (a) they in-
sist on working with a limited conception of reading (word
recognition) and/or (b) they have a political agenda—
protect the poor against the rich.

The task for professionals involved with the as-
sessment of LD or SLD, whether they are in
psychology or special education, is to embrace
new research programs (see, for example,
Nicholson, 1996) and to make use of novel and
better approaches to assessment as part of the di-
agnostic process. The definition and diagnosis of
LD, SLD, dyslexia, and so forth, are complex;
the disorders are real, and qualitatively—not
quantitatively—different from low achievement;
the answers to the pressing practical and theoret-
ical issues facing the field require careful study,
not simple, knee-jerk solutions.

SUMMARY

This chapter discusses the heredity, environ-
ment, and malleability of the IQ, and attacks on
the IQ construct by Lezak and experts in the
field of learning disabilities. A variety of investi-
gations, especially studies of twins and adoption,
indicate that the role of genes in determining in-
telligence is considerable, probably about 50%,
and that the role of genetics may increase as peo-

ple age. However, even a heritability percentage
as high as 50 leaves about half of the variance for
environmental factors. Furthermore, the find-
ings from interesting studies that pertain to “ma-
ternal effects” (womb environment) suggest that
dramatic environmental effects (prenatally) may
have been mistakenly attributed to genetics in
previous studies.

Angoff has argued that the malleability of the
IQ is more important than the issue of heredity
versus environment. There have been important
studies demonstrating just how malleable the IQ
seems to be. Flynn’s analysis of the intelligence
of many developed nations has shown substantial
generational gains in the intelligence of people
in the United States (about 3 points per decade),
and even greater gains by individuals in many
other countries (e.g., 6–7 points in Belgium and
the Netherlands). Evidence indicates that gains
are greater on fluid than crystallized tests, and
that these gains persist into adulthood. In addi-
tion, the dramatic results of the Abecedarian
program, an intensive early intervention pro-
gram from infancy to age 5 that has produced
substantial, enduring cognitive and academic
gains through age 21, speak to the impressive
malleability of human intelligence.

Lezak eulogized the IQ construct, arguing
that it has outlived its usefulness and should be
buried. Her main criticisms concern the mean-
inglessness and impurity of global IQs and the
misuse and abuse that have accompanied psy-
chologists’ interpretation of them. Major argu-
ments against Lezak’s position include: (1) the
fact that worship of the global IQ gave way to an
intelligent testing model of profile interpreta-
tion many years ago within the fields of clinical
and school psychology; (2) IQs for groups have
considerable validation; (3) the impact of nonin-
tellectual factors on obtained IQs is a strength,
not a weakness, of intelligence tests; (4) her cita-
tion of the Larry P. case ignores other, contra-
dictory evidence as well as testing errors made
by “Larry P.’s” examiner; (5) the learning disabil-
ities movement begun in the 1960s, and perti-
nent legislation since that time, have elevated
the interpretation of profiles above the rigid
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treatment of precise IQ scores; and (6) Lezak’s
proposals to focus exclusively on the separate
subtests represent a return to an older, less sensi-
ble, approach to Wechsler interpretation.

Experts in the field of learning disabilities
(LD), notably Siegel, Stanovich, and Vellutino,
have argued for the elimination of IQ from the
LD assessment process. They cite research on
reading and remediation, and point out flaws in
IQ tests, that they interpret as evidence both for
eliminating the aptitude–achievement discrep-

ancy from the LD definition and for dropping
IQ tests from the whole LD assessment process.
Arguments against these LD experts focus on
the following points: (1) the experts have exam-
ined the pertinent research in a selective manner;
(2) IQ tests are not synonymous with Wechsler
tests; (3) IQ needs to be interpreted from the
vantage point of multiple theories, not exclusively
as a measure of “g”; and (4) eliminating the IQ-
achievement discrepancy does not mean throw-
ing out IQ tests.
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From the Wechsler-Bellevue I
to the WAIS-III

The WAIS-III is the most popular test for as-
sessing adult intelligence (Camara, Nathan, &
Puente, 2000) and, as discussed in Chapter 1, it is
used in most clinical, educational, and vocational
evaluations of individuals aged 16 through old
age. The WAIS-III contains substantial revision
from the WAIS-R, including the updating of
norms, extension of the age range to 89 years,
addition of three new subtests, decreased reli-
ance on timed performance, and the addition of
factor indexes. The WAIS-R was basically a
slight modification of the 1955 WAIS (Kaufman,
1985a), a cleaner WAIS with a new standardiza-
tion sample. The WAIS was, in turn, a modified
and restandardized version of the 1939 Wech-
sler-Bellevue, Form I (W-B I), so the evolution
of the WAIS-III from the W-B I through the
WAIS and WAIS-R is direct and of importance
to present-day clinicians. This importance is not
merely historical, although the history of intel-
lectual assessment, and of David Wechsler’s role
in it, is both fascinating and illuminating. Rather,

the value of studying the W-B I, WAIS, and
WAIS-R, even though the former two are virtu-
ally historical relics, concerns interpretation of
the WAIS-III.

Thousands of research investigations have
been conducted during the past half century on
the WAIS-III’s predecessors. These studies have
ranged from the banal and repetitive to the inge-
nious and vital; the better endeavors have re-
vealed much about intellectual development,
mental functioning, and neuropsychological pro-
cessing of different types of information. But how
many of these insights are test-specific, valid for
the W-B I, WAIS, or WAIS-R, but not necessar-
ily for the WAIS-III? The answer lies in the con-
tinuity of measurement from one test battery to
another. The degree of change in test content, in
reliability coefficients, in standardization sam-
ples, and in underlying constructs all bears on the
question of continuity. Major changes from one
revision to another, especially in the construct va-
lidity of the respective batteries, would greatly

C H A P T E R 3 
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limit generalization of research findings from
the W-B I, WAIS, or WAIS-R to the present-day
adult battery; empirical evidence of similarity,
however, would argue for the direct application of
many previous research findings to the WAIS-III.
However, we want to make clear when the
WAIS-R research may have questionable appli-
cation to the WAIS-III because of the consider-
able structural changes that accompanied the
latest version of the Wechsler’s adult tests.

This chapter compares the W-B I, WAIS,
WAIS-R, and WAIS-III and attempts to answer
the theoretical question of continuity of measure-
ment and the practical question of generalizabil-
ity of W-B I, WAIS, and/or WAIS-R findings to
the WAIS-III.

SELECTION
OF THE SUBTESTS

Wechsler selected tasks for the Wechsler-Bellevue
from among the numerous tests available in the
1930s, many of which were developed to meet the
assessment needs of World War I. Although
Wechsler chose not to develop new subtests for
his intelligence battery, his selection process
incorporated a blend of clinical, practical, and em-
pirical factors. His rationale for each of the well-
known subtests is discussed in the sections that
follow. The WAIS-III also contains three new
subtests that were not part of the earlier Wechsler
batteries: Letter-Number Sequencing, Symbol
Search, and Matrix Reasoning. These subtests are
discussed in separate sections.

Verbal Scale
Information

Wechsler (1958) included a subtest designed to
tap a subject’s range of general information, de-
spite “the obvious objection that the amount of
knowledge which a person possesses depends in
no small degree upon his [or her] education and

cultural opportunities” (p. 65). Wechsler had
noted the surprising finding that the fact-oriented
information test in the Army Alpha group exami-
nation had among the highest correlations with
various estimates of intelligence: “It correlated...
much better with the total score than did the Ar-
ithmetical Reasoning, the test of Disarranged
Sentences, and even the Analogies Test, all of
which had generally been considered much better
tests of intelligence.... The fact is, all objections
considered, the range of a [person’s] knowledge is
generally a very good indication of his [or her] in-
tellectual capacity” (p. 65). Wechsler was also
struck by a variety of psychometric properties of
the Army Alpha Information Test compared to
other tasks (excellent distribution curve, small
percentage of zero scores, lack of pile-up of maxi-
mum scores), and the long history of similar fac-
tual information tests being “the stock in trade of
mental examinations, and...widely used by psy-
chiatrists in estimating the intellectual level of pa-
tients” (p. 65).

Always the astute clinician, Wechsler was
aware that the choice of items determined the
value of the information subtest as an effective
measure of intelligence. Items must not be chosen
whimsically or arbitrarily, but must be developed
with several important principles in mind, the
most essential being that, generally, “the items
should call for the sort of knowledge that an aver-
age individual with average opportunity may be
able to acquire for himself” (p. 65). He usually
tried to avoid specialized and academic knowl-
edge, historical dates, and names of famous indi-
viduals, “[b]ut there are many exceptions to the
rule, and in the long run each item must be tried
out separately” (p. 66). Thus, he preferred an item
like “What is the height of the average American
woman?” to ones like “What is iambic tetrame-
ter?” or “In what year was George Washington
born?” but occasionally items of the latter type
appeared in his information subtest. Wechsler was
especially impressed with the exceptional psycho-
metric properties of the Army Alpha Information
Test “in view of the fact that the individual items
on [it] left much to be desired” (p. 65).
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Although Wechsler (1958) agreed with the
criticism that factual information tests depended
heavily on educational and cultural opportu-
nities, he felt that the problem “need not neces-
sarily be a fatal or even a serious one” (p. 65).
Similarly, he recognized that certain items would
vary in difficulty in different locales or when ad-
ministered to people of different nationalities:
“Thus, ‘What is the capital of Italy?’ is passed al-
most universally by persons of Italian origin irre-
spective of their intellectual ability” (p. 66). Yet,
he was extremely fond of information, consider-
ing it “one of the most satisfactory in the bat-
tery” (p. 67).

Digit Span

Memory Span for Digits (renamed Digit Span)
combines in a single subtest two skills that subse-
quent research has shown to be distinct in many
ways (Costa, 1975; Jensen & Figueroa, 1975):
repetition of digits in the same order as they are
spoken by the examiner, and repetition of digits
in the reverse order. Wechsler (1958) combined
these two tasks for pragmatic reasons, however,
not theoretical ones: Each task alone had too lim-
ited a range of possible raw scores, and treating
each set of items as a separate subtest would have
given short-term memory too much weight in
determining a person’s IQ,  instead of .

Wechsler was especially concerned about
overweighing memory because Digit Span
proved to be a relatively weak measure of general
intelligence (g). He gave serious consideration to
dropping the task altogether, but decided to re-
tain it for two reasons. First, Digit Span is partic-
ularly useful at the lower ranges of intelligence;
adults who cannot recall 5 digits forward and 3
backward are mentally retarded or emotionally
disturbed “in 9 cases out of 10” (p. 71), except in
cases of neurological impairment (Wechsler,
1958). Second, poor performance on Digit Span
is of unusual diagnostic significance, according
to Wechsler, particularly for suspected brain dys-
function or concern about mental deterioration
across the life span.

Digit Span also has several other advantages
that may account for Wechsler’s (1958) assertion
that “[p]erhaps no test has been so widely used in
scales of intelligence as that of Memory Span for
Digits” (p. 70): It is simple to administer and
score, measures a rather specific ability, and is
clinically valuable because of its unusual suscepti-
bility to anxiety, inattention, distractibility, and
lack of concentration. Wechsler noted that repeti-
tion of digits backward is especially impaired in
individuals who have difficulty sustaining concen-
trated effort during problem solving. The test has
been popularly “used for a long time by psychia-
trists as a test of retentiveness and by psycholo-
gists in all sorts of psychological studies” (p. 70);
because Wechsler retained Digit Span as a regu-
larly administered subtest on the WAIS-R but
treated it as supplementary on the WISC-R, it is
evident that he saw its measurement as a more vi-
tal aspect of adult than of child assessment.

Vocabulary

“Contrary to lay opinion, the size of a [p]erson’s
vocabulary is not only an index of his schooling,
but also an excellent measure of his general intel-
ligence. Its excellence as a test of intelligence may
stem from the fact that the number of words a
[person] knows is at once a measure of his learning
ability, his fund of verbal information and of the
general range of his ideas” (Wechsler, 1958, p. 84).
The Vocabulary subtest formed an essential com-
ponent of Binet’s scales and the WAIS but, sur-
prisingly, this task, which has become prototypical
of Wechsler’s definition of verbal intelligence, was
not a regular W-B I subtest. In deference to the
objection that word knowledge “is necessarily in-
fluenced by...educational and cultural opportuni-
ties” (p. 84), Wechsler included Vocabulary only
as an alternative test during the early stages of W-
B I standardization. Consequently, the W-B I was
at first a 10-subtest battery and Vocabulary was
excluded from analyses of W-B I standardization
data such as factor analyses and correlations be-
tween subtest score and total score. Based on
Wechsler’s (1944) reconsideration of the value of

16 111
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Vocabulary and concomitant urging of examin-
ers to administer it routinely, Vocabulary soon
became a regular W-B I component. When the
W-B II was developed, 33 of the 42 W-B I words
were included in that battery’s Vocabulary sub-
test. Because many W-B I words were, therefore,
included in the WISC when the W-B II was re-
vised and restandardized to become the Wech-
sler children’s scale in 1949, Wechsler (1955)
decided to include an all-new Vocabulary subtest
when the W-B I was converted to the WAIS.

This lack of overlap between the W-B I Vo-
cabulary subtest and the task of the same name
on the WAIS, WAIS-R, and WAIS-III is of some
concern regarding the continuity of measure-
ment from the W-B I to its successors. Wechsler
himself (1958) noted: “The WAIS list contains a
larger percentage of action words (verbs). The
only thing that can be said so far about this dif-
ference is that while responses given to verbs are
easier to score, those elicited by substantives are
frequently more significant diagnostically”
(pp. 84–85). This difference in diagnostic signif-
icance is potentially important because Wechsler
(1958) found Vocabulary so valuable, in part be-
cause of its qualitative aspects: “The type of
word on which a subject passes or fails is always
of some significance” (p. 85), yielding informa-
tion about reasoning ability, degree of abstrac-
tion, cultural milieu, educational background,
coherence of thought processes, and the like.

Nonetheless, Wechsler was careful to ensure
that the various qualitative aspects of Vocabulary
performance had a minimal impact on quantita-
tive score. “What counts is the number of words
that he knows. Any recognized meaning is ac-
ceptable, and there is no penalty for inelegance
of language. So long as the subject shows that he
knows what a word means, he is credited with a
passing score” (1958, p. 85).

Arithmetic

Wechsler (1958) included a test of arithmetical
reasoning in an adult intelligence battery because
such tests correlate highly with general intelli-
gence; are easily created and standardized; are

deemed by most adults as “worthy of a grownup”
(p. 69); have been “used as a rough and ready
measure of intelligence” (p. 69) prior to the ad-
vent of psychometrics; and have “long been rec-
ognized as a sign of mental alertness” (p. 69).
Such tests are flawed by the impact on test scores
of attention span, temporary emotional reactions,
and of educational and occupational attainment.
As Wechsler notes: “Clerks, engineers and busi-
nessmen usually do well on arithmetic tests, while
housewives, day laborers, and illiterates are often
penalized by them” (p. 69). However, he believed
that the advantages of an arithmetical reasoning
test far outweighed the negative aspects. He
pointed out that adults “may be embarrassed by
their inability to do certain problems, but they al-
most never look upon the questions as unfair or
inconsequential” (p. 69). He took much care in
developing the specific set of items for the W-B I
and the WAIS and believed that his particular ap-
proach to constructing the Arithmetic subtest was
instrumental in the task’s appeal to adults. Wech-
sler constructed items dealing with everyday,
practical situations such that the solutions gener-
ally require computational skills taught in grade
school or acquired “in the course of day-to-day
transactions” (p. 70), and the responses avoid
“verbalization or reading difficulties” (p. 69).
Whereas the WISC-R and W-B I involve the
reading of a few problems by the subject, all items
on the WAIS, WAIS-R, and WAIS-III are read
aloud by the examiner. Bonus points for quick,
perfect performance are not given to children on
the WISC-R, but Wechsler considered the ability
to respond rapidly to relatively difficult arithmetic
problems to be a pertinent aspect of adult intelli-
gence; bonus points are given to two items on the
W-B I Arithmetic subtest, to four items on the
WAIS task, to five items on WAIS-R Arithmetic,
and to two items on WAIS-III Arithmetic.

Comprehension

Measures of general comprehension were plenti-
ful in tests prior to the W-B I, appearing in the
original Binet scale and its revisions, and in
group examinations like the Army Alpha and the
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National Intelligence Test. However, the test in
multiple-choice format, though still valuable,
does not approach the contribution of the task
when subjects have to compose their own re-
sponses. “Indeed, one of the most gratifying
things about the general comprehension test,
when given orally, is the rich clinical data which
it furnishes about the subject. It is frequently of
value in diagnosing psychopathic personalities,
sometimes suggests the presence of schizo-
phrenic trends (as revealed by perverse and bi-
zarre responses), and almost always tells us
something about the subject’s social and cultural
background” (Wechsler, 1958, p. 67).

In selecting questions for the W-B I Compre-
hension subtest, Wechsler (1958) borrowed
some material from the Army Alpha and the
Army Memoirs and included a few questions that
were also on the old Stanford-Binet, “probably
because they were borrowed from the same
source” (p. 68). He was not bothered by overlap
because of what he perceived to be a very small
practice effect for Comprehension: “It is curious
how frequently subjects persist in their original
responses, even after other replies are suggested
to them” (p. 68).

The WAIS Comprehension subtest was mod-
ified from its predecessor by adding two very
easy items to prevent a pile-up of zero-scores
and by adding three proverb items “because of
their reported effectiveness in eliciting paralogi-
cal and concretistic thinking” (p. 68). Wechsler
found that the proverbs did not contribute to the
subtest exactly what he had hoped; they were
useful for mentally disturbed individuals, “but
‘poor’ answers were also common in normal sub-
jects.. .[and] even superior subjects found the
proverbs difficult. A possible reason for this is
that proverbs generally express ideas so concisely
that any attempt to explain them further is more
likely to subtract than add to their clarity” (1958,
p. 68). Despite the shortcomings of proverb
items, particularly the fact that they seem to
measure skills that differ from prototypical gen-
eral comprehension items (Kaufman, 1985a),
Wechsler (1981) retained the three proverb
items in the WAIS-R Comprehension subtest.

Because these three items are relatively difficult
(they are among the last five in the sequence),
they are instrumental in distinguishing among
the most superior adults regarding the abilities
measured by WAIS-R Comprehension. Only
two of the proverb items were retained on the
WAIS-III (again the last items of the subtest).

According to Wechsler (1958), Comprehen-
sion was termed a test of common sense on the
Army Alpha, and successful performance “seem-
ingly depends on the possession of a certain
amount of practical information and a general
ability to evaluate past experience. The questions
included are of a sort that the average adult may
have had occasion to answer for himself at some
time, or heard discussed in one form or another.
They are for the most part stereotypes with a
broad common base” (pp. 68–69). Wechsler was
also careful to include no questions with unusual
words “so that individuals of even limited educa-
tion generally have little difficulty in under-
standing their content” (p. 69). Comprehension
scores are, however, dependent on the ability to
express one’s thoughts verbally.

Similarities

Unlike the other subtests in Wechsler’s Verbal
Scale, “similarities questions have been used very
sparingly in the construction of previous scales
. .. [despite being] one of the most reliable mea-
sures of intellectual ability” (1958, p. 72). Wech-
sler felt that this omission was probably due to
the belief that language and vocabulary were
necessarily too crucial in determining successful
performance. However, “while a certain degree
of verbal comprehension is necessary for even
minimal performance, sheer word knowledge
need only be a minor factor. More important is
the individual’s ability to perceive the common
elements of the terms he is asked to compare
and, at higher levels, his ability to bring them un-
der a single concept” (p. 73). A glance at the most
difficult items on the W-B I, WAIS, WAIS-R, and
WAIS-III Similarities subtests (fly–tree, praise–
punishment) makes it evident that Wechsler was
successful in his goal of increasing “the difficulty
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of test items without resorting to esoteric or un-
familiar words” (p. 73).

Wechsler (1958) saw several merits in the
Similarities subtest: it is easy to administer, has
an interest appeal for adults, has a high g loading,
sheds light on the logical nature of the person’s
thinking processes, and provides other qualita-
tive information as well. Regarding the latter
point, he stressed the “obvious difference both as
to maturity and as to level of thinking between
the individual who says that a banana and an or-
ange are alike because they both have a skin, and
the individual who says that they are both
fruit. .. . But it is remarkable how large a percent-
age of adults never get beyond the superficial
type of response” (p. 73). Consequently, Wech-
sler (1958) considered his 0-1-2 scoring system
to be an important innovation to allow simple
discrimination between high-level and low-level
responses to the same item. He also found his
multipoint system helpful in providing insight
into the evenness of a person’s intellectual devel-
opment. Whereas some individuals earn almost
all 1’s, others earn a mixture of 0, 1, and 2 scores.
“The former are likely to bespeak individuals of
consistent ability, but of a type from which no
high grade of intellectual work may be expected;
the latter, while erratic, have many more possi-
bilities” (p. 74).

Performance Scale
Picture Completion

This subtest was commonly included in group-
administered tests such as the Army Beta. A
variant of this task, known as Healy Picture
Completion II, which involves placing a missing
piece into an uncompleted picture, was given in-
dividually in various performance scales, includ-
ing the Army Performance Scale Examination;
however, individual administration of Picture
Completion, though conducted with the Binet
scale for an identical task named Mutilated Pic-
tures, was less common. Wechsler (1958) was
unimpressed with the group-administered ver-
sions of Picture Completion because the subject

had to draw in (instead of name or point to) the
missing part, too few items were used, unsatis-
factory items were included, and items were cho-
sen haphazardly (such that a typical set of items
incorporated many that were much too easy and
others that were unusually difficult).

Wechsler nonetheless believed that the test’s
“popularity is fully deserved” (1958, p. 77); he
tried to select an appropriate set of items while
recognizing the difficulty of that task. “If one
chooses familiar subjects, the test becomes much
too easy; if one turns to unfamiliar ones, the test
ceases to be a good measure of intelligence be-
cause one unavoidably calls upon specialized
knowledge” (p. 77). He thought that the W-B I set
of items was generally successful, although he had
to increase the subtest length by 40% when devel-
oping WAIS Picture Completion to avoid a fairly
restricted range of obtained scores. Although
Wechsler was critical of the group-administered
Picture Completion tasks, it is still noteworthy
that four of the W-B I and WAIS items were taken
directly from the Army Beta test, and an addi-
tional four items were clear adaptations of Beta
items (using the same pictures, with a different
part missing, or the same concept).

The subtest has several psychometric assets,
according to Wechsler (1958), including brief
administration time, minimal practice effect
even after short intervals, and good ability to as-
sess intelligence for low-functioning individuals.
Two of these claims are true, but the inconse-
quential practice effect is refuted by data in the
WAIS-III Manual (Psychological Corporation,
1997), which shows test-retest gains for WAIS-III
Picture Completion over a 2- to 12-week inter-
val to be about 2 scaled-score points for 16- to
29-year-olds and 30- to 54-year-olds and 1 to 1.5
points for those ages 55–74 and 75–89; this gain
led to an average practice effect of about 6.5
points for P-IQ (compared to only 2.4 points for
V-IQ). Limitations of the task are that subjects
must be familiar with the object in order to have
a fair opportunity to detect what is missing, and
the susceptibility of specific items to sex differ-
ences. Wechsler (1958) notes that women did
better in finding the missing eyebrow in the girl’s
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profile and that men did better in detecting the
missing thread on the electric light bulb. Simi-
larly, on the WISC-R, about two thirds of the
boys but only about one third of the girls across
the entire 6–16 age range were able to find the
missing “slit” in the screw; in contrast, many
more girls than boys detected the sock missing
from the girl who is running.

Because a person must first have the basic per-
ceptual and conceptual abilities to recognize and
be familiar with the object pictured in each item,
Wechsler (1958) saw Picture Completion as mea-
suring “the ability of the individual to differenti-
ate essential from non-essential details,” and “to
appreciate that the missing part is in some way es-
sential either to the form or to the function of the
object or picture.” But because of the total depen-
dence of the assessment of this skill on the per-
son’s easy familiarity with the content of the
item, “[u]nfamillar, specialized and esoteric sub-
ject matter must therefore be sedulously avoided
when pictures are chosen for this test” (p. 78).

Picture Arrangement

Tests requiring the examinee to arrange a set of
pictures presented in mixed-up order so that
they tell a sensible story were first used in France
by DeCroly (1914). Similar items were devel-
oped for the Army Beta group examination but
were found inadequate before a different set of
items emerged as a component of the individu-
ally administered Army Performance Scale Ex-
amination (Wechsler, 1958). Yet this task was not
used much by the Army and was not popular in
the United States except for its inclusion on the
Cornell-Coxe Performance Ability Scale (Cor-
nell & Coxe, 1934). Wechsler believed that its
relative unpopularity was due to difficulty in
scoring the items (because of numerous alterna-
tive solutions that are conceivably worthy of full
or part credit) and in finding good sequences.
However, “[c]artoons appear to have an interna-
tional language of their own” (p. 75), and the
task has some positive features: “[I]t effectively
measures a subject’s ability to comprehend and
size up a total situation...[and].. .the subject

matter of the test nearly always involves some
human or practical situation” (p. 75).

Consequently, Wechsler considered it worth-
while to develop a Picture Arrangement subtest
for the W-B I despite unavoidable limitations in-
herent in the test itself. He borrowed three items
from the ill-fated Army group-administered ver-
sion of the task and added four new items taken
from Soglow’s “Little King” series of cartoons
(Wechsler, 1958). For the WAIS, he dropped
one W-B I item and added two by new cartoon-
ists. He selected items based on “interest of con-
tent, probable appeal to subjects, ease of scoring,
and discriminating value.” Yet Wechsler was
never satisfied with the result, noting that “the
final selection leaves much to be desired” (p. 75).
He spent much time and statistical analysis try-
ing to discern which alternative responses de-
served credit and even called in a team of four
judges; yet, the final system for assigning credit
for alternative arrangements “turned out to be
more or less arbitrary” (p. 76).

The problems with Picture Arrangement con-
cern the important role that content must play
for each item, which introduces variables regard-
ing cultural background, urban versus rural up-
bringing, sex differences, interests, and so forth.
Yet this limitation is also the subtest’s greatest as-
set, because it is the unique content of each item
that gives the task its clinical power. Although
Wechsler (1958) did not believe in social intelli-
gence (considering it merely the application of
general intelligence to social situations), he con-
ceded that comprehension of the Picture Ar-
rangement items “more nearly corresponds to
what other writers have referred to as ‘social
intelligence’” (p. 75). When individuals perform
well on Picture Arrangement, despite poor per-
formance on other tasks, they “seldom turn out
to be mental defectives” (p. 76). Furthermore,
Wechsler stressed the clinical information ob-
tainable from listening to the subject explain the
story behind his or her arrangement, whether the
sequence is correct, arguably correct, or plain
wrong. “Consistently bizarre explanations are
suggestive of some peculiar mental orientation or
even psychotic trend.” Wechsler considered the
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explanations given to various arrangements to be
“[m]ore interesting than the question of credits
allowed” (p. 76), and recommended that examin-
ers routinely ask for verbal explanations of their
arrangements when time permits. To avoid violat-
ing the norms, these explanations should not be
elicited until the entire subtest is completed; then
the items of interest can be placed in front of the
subject in the order that he or she gave.

The emphasis on speed changed from the W-
B I to the WAIS to the WAIS-R to the WAIS-
III. Bonus points for quick, perfect performance
were allotted for more items on the WAIS than
the W-B I, increasing the range of possible sub-
test scores and enhancing the role played by speed
of performance on the obtained score. However,
Wechsler (1981) reversed this trend for the
WAIS-R and deemphasized speed greatly by not
allowing bonus points for any of the Picture Ar-
rangement items. Test publishers (Psychological
Corporation, 1997) honored Wechsler’s wishes by
continuing to avoid bonus points on WAIS-III
Picture Arrangement.

Block Design

Kohs (1923) developed the Block Design test,
which used blocks and designs that were red,
white, blue, and yellow. His test was included in
numerous other tests of intelligence and neuro-
psychological functioning before Wechsler
adapted it for the W-B I. Wechsler (1958) short-
ened the test substantially, used designs having
only two colors (although the W-B I blocks in-
cluded all four colors, unlike the red and white
WAIS and WAIS-III blocks), and altered the pat-
terns that the examinee had to copy. Block Design
has been shown to correlate well with various cri-
terion measures, to be a good measure of g, and to
be quite amenable to qualitative analysis (Wech-
sler, 1958). It intrigued Wechsler that those who
do very well on this subtest are not necessarily the
ones who treat the pattern as a gestalt, but are
more often the individuals who are able to break
up the pattern into its component parts.

Wechsler (1958) believed that observation of
individuals while they solve the problems, such

as their following the entire pattern versus
breaking it into small parts, provided qualitative,
clinical information about the subject’s problem-
solving approach, attitude, and emotional reac-
tion that is potentially more valuable than the
obtained scores. “One can often distinguish the
hasty and impulsive individual from the deliber-
ate and careful type, a subject who gives up easily
or becomes disgusted, from the one who persists
and keeps on working even after his time is up”
(p. 80). He also felt that the Block Design subtest
is most important diagnostically, particularly for
persons with dementia or other types of neuro-
logical impairment. From Goldstein’s (1948)
perspective, those with brain damage perform
poorly on Block Design because of loss of the
“abstract approach,” although Wechsler pre-
ferred to think that most “low scores on Block
Design are due to difficulty in visual-motor or-
ganization” (1958, p. 80).

Object Assembly

Two of the three W-B I Object Assembly puzzles
(Manikin and Feature Profile) are slight adapta-
tions of items developed by Pintner and first
used in the Army Performance Scale Examina-
tion before appearing in performance tests de-
vised by Pintner and Patterson (1925) and by
Cornell and Coxe (1934); Wechsler developed
the third W-B I item (Hand) and the new item
added to the WAIS (Elephant). Wechsler (1958)
was dissatisfied with the popular formboard
tests, especially for assessing adults, but he
“wanted at least one test which required putting
things together into a familiar configuration”
(pp. 82–83). He included Object Assembly, but
only “after much hesitation” (p. 82) because of
its known liabilities: (1) relatively low reliability
and predictive value, (2) large practice effects,
and (3) low correlations with other subtests.

The assets of Object Assembly that impelled
Wechsler (1958) to include it in the battery de-
spite its considerable shortcomings were partly
psychometric (it contributed something unique to
the total score), but mostly clinical and qualitative.
Observing individuals solve the puzzles offers
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great insight into their thinking and work habits
and allows the examiner to view several different
approaches to the task: “an immediate perception
of the whole, accompanied by a critical under-
standing of the relation of the individual parts[;]
...rapid recognition of the whole but with imper-
fect understanding of the relations between the
parts [;...or a response] which may begin with
complete failure to take in the total situation, but
which after a certain amount of trial and error
manifestation leads to a sudden though often be-
lated appreciation of the figure” (p. 83).

The special clinical value of Object Assembly,
according to Wechsler, therefore derives from the
examiner’s opportunity to observe firsthand “the
subject’s mode of perception, the degree to which
he relies on trial and error methods, and his man-
ner of reaction to mistakes” (1958, p. 84).

Digit Symbol-Coding

“The Digit Symbol or Substitution Test is one of
the oldest and best established of all psychologi-
cal tests. It is to be found in a large variety of in-
telligence scales, and its wide popularity is fully
merited” (Wechsler, 1958, p. 81). The W-B I
Digit Symbol subtest was taken from the Army
Beta, the only change being the reduction in re-
sponse time from 2 minutes to 1  minutes to
avoid a pileup of perfect scores. For the WAIS,
the number of symbols to be copied was in-
creased by about one third, although the re-
sponse time remained unchanged.

Wechsler’s (1958) main concern regarding the
use of Digit Symbol for assessing adult intelli-
gence involved its potential dependency on vi-
sual acuity, motor coordination, and speed. He
discounted the first two variables, except for
people with specific visual or motor disabilities,
but gave much consideration to the impact of
speed on test performance. He was well aware
that Digit Symbol performance drops dramati-
cally with increasing age and is especially defi-
cient for older individuals, who “do not write or
handle objects as fast as younger persons, and
what is perhaps equally important, they are not
as easily motivated to do so. The problem, how-

ever, from the point of view of global function-
ing, is not merely whether the older persons are
slower, but whether or not they are also ‘slowed
up’” (p. 81). Because correlations between Digit
Symbol performance and total score remain high
(or at least consistent) from age 16 through old
age, Wechsler concluded that older people de-
serve the penalty for speed, “since resulting re-
duction in test performance is on the whole
proportional to the subject’s over-all capacity at
the time he is tested” (p. 81). Although neurotic
individuals also have been shown to perform rela-
tively poorly on Digit Symbol, Wechsler attrib-
uted that decrement to difficulty in concentrating
and applying persistent effort, i.e., “a lessened
mental efficiency rather than an impairment of
intellectual ability” (p. 82).

Compared to earlier Digit Symbol or Substi-
tution tests, Wechsler saw particular advantages
to the task he borrowed from the Army Beta and
included on his scales: It includes sample items
to ensure that examinees understand the task,
and it requires copying the unfamiliar symbols,
not the numbers, lessening “the advantage which
individuals having facility with numbers would
otherwise have” (1958, p. 82).

Optional procedures have been added to the
WAIS-III Digit Symbol-Coding subtest (previ-
ously named Digit Symbol), which were devel-
oped to help examiners assess what skills (or lack
thereof) may be impacting examinees’ perfor-
mance on the subtest. These optional proce-
dures involve recalling shapes from memory
(Pairing and Free Recall) and perceptual and
graphomotor speed (Digit-Symbol Copy).

ITEM CONTENT CHANGES 
FROM THE W-B I TO THE 
WAIS TO THE WAIS-R 
AND TO THE WAIS-III

Table 3.1 presents a summary of changes in the
item content of the 11 subtests when the W-B I
was first revised to produce the WAIS, the WAIS

12
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was revised a generation later to become the
WAIS-R, and finally the WAIS-R was revised to
produce the WAIS-III in 1997, fully 16 years af-
ter Wechsler’s death. Although now in its final
form, the WAIS-III has 14 rather than 11 sub-
tests, Table 3.1 discusses the subtests that are
common among all versions of the WAIS. This
table was constructed from helpful tables in the
WAIS, WAIS-R, and WAIS-III manuals (Wech-
sler, 1955, 1981, 1997). A glance at the first three
columns shows that the number of items was in-
creased for 9 of the 11 subtests when the W-B I
was revised; however, when the WAIS was re-
vised the overall number of items remained
about constant, as increases in four subtests were
offset by reductions in the length of three sub-
tests. In its final form now, the WAIS-III has in-
creased the subtest length in 9 of the 11 subtests
that are the same across the versions. Overall,
Vocabulary has become progressively shorter,
whereas Comprehension, Similarities, Picture
Arrangement, Block Design, and Digit Symbol
have increased in length. In addition to the
lengthening of these subtests, there are also now
three additional subtests in the WAIS-III, plus
supplemental procedures. Therefore, the length
of the test itself has been increased by the new
Letter-Number Sequencing, Symbol Search,
and Matrix Reasoning subtests, as well as the
supplementary procedures that were added to
Digit Symbol-Coding to enhance its neuropsy-
chological value.

The development of three entirely new sub-
tests for the WAIS-III was the largest change in
the test since its inception. This change allowed
the development of four factor indexes, and also
led to a change in the composition of subtests
that comprise the IQs. The WAIS-III’s four in-
dexes include: Verbal Comprehension (Vocabu-
lary, Similarities, Information), Perceptual
Organization (Picture Completion, Block De-
sign, and Matrix Reasoning), Working Memory
(Digit Span, Arithmetic, and Letter-Number Se-
quencing), and Processing Speed (Digit Symbol-
Coding and Symbol Search). The Verbal IQ is
comprised of the following subtests: Vocabulary,

Similarities, Arithmetic, Digit Span, Informa-
tion, and Comprehension. The Performance IQ
is comprised of Picture Completion, Digit Sym-
bol-Coding, Block Design, Matrix Reasoning,
and Picture Arrangement. Letter-Number Se-
quencing is not included in the Verbal IQ unless
clinicians choose to substitute its score for Digit
Span. Symbol Search is not included in the Per-
formance IQ unless clinicians choose to substitute
it for Digit Symbol-Coding. Object Assembly is
not included in the Performance IQ unless clini-
cians choose to substitute it for a spoiled Perfor-
mance subtest for individuals ages 16–74.

One of the largest changes in the content of
original Wechsler subtests was in the develop-
ment of an entirely new set of Vocabulary items
in the development of the WAIS. In general,
however, there has been a rather substantial
turnover in the Verbal items from the W-B I to
its successors as only 46.5% of the W-B I Verbal
items were retained in the WAIS and only 36.2%
were still in the WAIS-R. Excluding Vocabulary
and Digit Span (which have not changed at all),
the remaining four WAIS Verbal subtests in-
clude an average of about two thirds of the W-B I
items, and the four WAIS-R tasks include an av-
erage of about one half of the W-B I items. For
the Performance Scale, the changes have been
more modest, as 93.1% of W-B I items are on
the WAIS, and 85.1% are on the WAIS-R. How-
ever, those percentages are inflated by Digit
Symbol; content changes for Picture Comple-
tion, Picture Arrangement, and Block Design re-
semble closely the changes characterizing the
Verbal subtests.

Across all subtests, about two thirds of 217
W-B I items were on the WAIS, and nearly three
fifths remained on the WAIS-R. In contrast,
item changes from the WAIS to the WAIS-R
were generally minor; 81.4% of the WAIS Ver-
bal items and 92.5% of the WAIS Performance
items (87.2% overall) appeared on the WAIS-R.
Beyond the addition of new subtests, other
changes from the WAIS-R to the WAIS-III were
also notable; 81.8% of the WAIS-R Verbal Items
and 72% of the Performance items remained on
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the WAIS-III. Four of the WAIS-III subtests re-
tained all items from the WAIS-R: Digit Span,
Arithmetic, Block Design, and Digit Symbol-
Coding. The remaining seven subtests include
less than 80% of the WAIS-R items: Informa-
tion, Vocabulary, Similarities, Comprehension,
Picture Completion, Picture Arrangement, and
Object Assembly. The changes in content be-
tween the WAIS-R and its successor is also evi-
dent from the percentage of WAIS-III items that
are totally new—35.9%—a far cry from the
13.2% of the WAIS-R items that were newly
written. The majority of the new WAIS-III
items were from the Performance scale, with
47.6% of the items being written expressly for
that scale.

Thus, relatively major content changes oc-
curred when the W-B I was revised to become
the WAIS, and fairly minor content changes ac-
companied the metamorphosis of the WAIS into
the WAIS-R. Now with the WAIS-III, we again
see some major changes in the battery. Modifica-
tions in the W-B I were made by Wechsler
(1955) primarily because “[r]estriction of range
of item difficulty was the principal inadequacy.. .
[leading to] less than the desired reliability for
some of the single tests” (p. 1), and because some
items were ambiguous. Content changes were
made from the WAIS to the WAIS-R (Wechsler,
1981) primarily to remove or modify dated or
ambiguous items, to include more Verbal and
Performance items relevant to women and mi-
nority group members, and to eliminate very
easy items. In addition, administration and scor-
ing changes were made to conform more closely
to WISC-R procedures.

The WAIS-III manual (Wechsler, 1997) out-
lines several issues that were considered in the
revision of the WAIS-R: updating the norms, ex-
tending the age range because individuals are liv-
ing longer, removing outdated and biased items,
modernizing and enlarging artwork, extending
the floor of the test to more adequately discrim-
inate among examinees with mental retardation,
decreasing reliance on timed performance, orga-
nizing the test into four factors, and linking

other measures statistically to the test. However,
despite these changes, the continuity of the W-B I
through its most recently revised and restan-
dardized edition, the WAIS-III, is demonstrated
by the fact that more than half of the W-B I
items are still administered to adults evaluated in
the last decade of the twentieth century, despite
sweeping cultural and technological changes.

RELIABILITY COMPARISONS 
OF THE W-B I, WAIS, 

WAIS-R, AND WAIS-III

Reliability of a scale is directly related to the
number of items in that scale (holding other
variables constant), such that longer versions of
tests tend to be more reliable than shorter ver-
sions of those same tests. Based on the increased
test length of most W-B I subtests when the
WAIS was constructed, one would logically as-
sume that the reliability of the WAIS would out-
strip that of its predecessor.

Table 3.2 presents the best reliability estimates
available for the W-B I, WAIS, WAIS-R, and
WAIS-III. Although the same psychometric pro-
cedures were not applied uniformly to the four
batteries, preventing simple or direct comparisons
from test to test, the table reveals that the WAIS is
indeed more reliable than the W-B I. As Wechsler
had intended when he lengthened the W-B I, the
reliabilities of V-IQ and P-IQ rose from the mid-
80s on the W-B I to the mid-90s on the WAIS;
the coefficient for Full Scale likewise jumped
from 90 to 97. Two of the three subtests that were
most lengthened when the WAIS was developed
(Arithmetic, Digit Symbol) showed the biggest
jumps in reliability. Surprisingly, Picture Comple-
tion evidenced the same coefficient on the W-B I
and WAIS, even though it was increased from 15
to 21 items; nonetheless, the increase served the
useful function of raising the maximum scaled
score obtainable on Picture Completion from 15
on the W-B I to 18 on the WAIS.
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74 PART I INTRODUCTION TO THE ASSESSMENT OF ADOLESCENT AND ADULT INTELLIGENCE

Reliability coefficients for the WAIS-R and
WAIS-III are similar, especially for the IQs. For
most of the subtests on the WAIS-R and the
WAIS-III, the reliability coefficients differ only
by .01–.02. The largest increase in subtest reli-
ability (.07) between these two versions of the
test was for Digit Span. Historically, Digit Span’s
reliability increased the most between the WAIS
and WAIS-R, probably because of the administra-
tive change requiring examiners to give both trials
to all individuals, even if they pass the first trial.
This difference from WAIS and W-B I proce-
dures, which required second trials only for those
who failed the first time, effectively increased the
number of items in the WAIS-R subtest, even
though technically each battery contains the same
14 items.

Overall, the reliability coefficients for the
three batteries generally show improvement with
each revision and restandardization, although the
relative lack of gain from the WAIS-R to the
WAIS-III is quite surprising in view of The Psy-
chological Corporation’s (1997) extensive efforts
to extend the floors of several subtests, modernize
and enhance the art, remove biased items, and so
forth. Despite notable increases in the reliability
coefficients from the W-B I through the WAIS-R,
the values are sufficiently similar for the three
batteries on both the global scales and separate
subtests to support the continuity of consistent
measurement from the W-B I to the WAIS to the
WAIS-R to the WAIS-III.

STANDARDIZATION
OF THE W-B I, WAIS, 

WAIS-R, AND WAIS-III

The standardization samples of the Wechsler
adult batteries have improved significantly with
each successive norming program. The initial
standardization of the W-B I was conducted by
Wechsler and his colleagues before he received fi-
nancial backing from a test publisher, so a nation-

wide norming was not feasible; consequently the
W-B I was standardized on a population that was
“mostly urban from the City and State of New
York” (Wechsler, 1958, p. 92). The W-B I norma-
tive sample was also all Caucasian, excluding Afri-
can Americans and other non-Caucasian groups
“because it was felt at the time that norms derived
from a mixed population could not be interpreted
without special provisions and reservations...
[which] appears now to have been an unnecessary
concern” (Wechsler, 1958, p. 90).

Although the W-B I sample (which ranged
from ages 7 to 70) included males and females, it
was not systematically stratified by gender. The
W-B I adult normative population was roughly
stratified by education level, but not occupational
group. Hence, the W-B I was stratified by age and
education, but not on variables that today are con-
sidered essential for an intelligence test: gender,
race, geographic region, occupation, and urban
versus rural residence. Yet, the stratification on
age was an important contribution to psychomet-
rics, because “the practice for a long time was to
treat all individuals over 16 years as constituting a
single age group” (Wechsler, 1958, p. 86). In addi-
tion, the choice of education as a rough stratifica-
tion variable was a good one because of its
correlations in the .50s to low .70s with IQ (Mat-
arazzo, 1972; Reynolds et al., 1987).

The WAIS was normed on a nationwide sam-
ple of African Americans and Caucasians and was
systematically stratified for ages 16 to 64 on the
variables of age, gender, race, geographic region,
urban versus rural residence, educational attain-
ment, and occupational group. This sample was
far superior to the W-B I sample, but it did not
include a stratified sample of older individuals.
Norms for ages 65–69, 70–74, and 75 and over
were derived from 359 individuals included in a
sample of 475 elderly Kansas City residents. Al-
though this elderly sample was carefully selected
using probability sampling techniques, it was not
stratified on the major variables used to stratify
the WAIS for all other age groups and is, there-
fore, not ideal. In contrast, the WAIS-R was
stratified on all of the same key variables as the
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CHAPTER 3 FROM THE WECHSLER-BELLEVUE I TO THE WAIS-III 75

WAIS through age 74. Like the WAIS-R, the
WAIS-III was stratified on age, gender, ethnic-
ity, education level, and geographic region. An
additional 200 African American and Hispanic
individuals were administered the WAIS-III
without discontinue rules for item-bias analyses.
Further oversampling was completed so that at
least 30 participants would be included in each
educational level within each age group for re-
search on the relationship between cognitive
abilities and education level. The WAIS-III rep-
resents the ultimate in adult norming of a Wech-
sler battery.

The W-B I sample included 50 to 70 children
at each year of age between 7 and 14, and 100
children at age 15. Sample sizes for the age
groups between 16 and 39 ranged from 100 to
135 (Wechsler, 1958). After age 39, the size of
each of the age groups decreased and was incon-
sistent, ranging from N = 50 at ages 55–59 to N =
91 at ages 40–44. Clearly, the younger half of the
age range (16–39, N = 830) was far better repre-
sented than the older half (40–70, N = 351). In
the WAIS, WAIS-R, and WAIS-III these unusual
disproportions were eliminated. The WAIS in-
cluded 200 individuals aged 16–17, 18–19, 20–24,
and 55–64, and 300 subjects aged 25–34, 35–44,
and 45–54; the sample of 1,700 included exactly
equal numbers of males and females at each of the
seven age groups. The WAIS-R sample included
1,880 individuals spread across nine age levels be-
tween 16 and 74. The WAIS-III standardization
sample consisted of 2,450 individuals, ages 16–89
years, divided into 13 age bands (each group in-
cluded 200 subjects, except for the 80–84 and 85–
89 age groups, which contained 150 and 100 par-
ticipants, respectively).

Wechsler (1955, 1981) did not provide a ra-
tionale for having larger samples at the younger
ages or for having narrower age bands at the ex-
tremes of the age range (16–24 and 65–74 years).
Presumably, the age bands are narrower for the
younger and older ages because of the more
rapid intellectual change (whether increasing or
declining) associated with adolescence and old
age. The larger samples of younger than older

subjects probably reflects the relative ease or dif-
ficulty of obtaining volunteers for testing from
the different age groups.

One interesting difference between the WAIS
and WAIS-R samples is the inclusion of one
male and one female institutionalized mentally
retarded individual at each of the seven WAIS
age groups (Wechsler, 1955), although the sam-
ple did not include any other “known hospital or
mentally disturbed subjects” (Wechsler, 1958,
p. 92); for the WAIS-R, the normative sample
excluded “institutionalized mental defectives, in-
dividuals with known brain damage or severe be-
havioral or emotional problems, or individuals
with physical defects which would restrict their
ability to respond to test items” (Wechsler, 1981,
p. 18). However, this difference in the two sam-
ples involves too few individuals to be of much
practical consequence. For the WAIS-III, a sep-
arate sample of 108 individuals with mental re-
tardation was collected to assess the clinical
sensitivity of the test.

Because the W-B I, WAIS, WAIS-R, and
WAIS-III standardization samples were each
stratified on education level, this variable is a good
way of comparing the three samples. Table 3.3
presents the proportion of the subjects in each
sample attaining different levels of education. The
total sample for the W-B I matched the best avail-
able Census data for the 1930s reasonably well,
and the total samples for the WAIS, WAIS-R, and
WAIS-III matched best estimates of Census data
for the 1950s, 1970s, and 1990s, respectively.
Hence, differences in proportions of the samples
for each educational level reflect real differences
in the population as a whole at the time of each
standardization.

Overall, the data in Table 3.3 reveal that each
level of educational attainment was appropriately
represented in all four standardization samples.
In view of the importance of this variable in terms
of its impact on IQ compared to most other vari-
ables (Reynolds et al., 1987), the state of the art
regarding the psychometrics underlying test
standardization in the 1930s versus the 1950s,
1970s, and 1990s, and the cultural influences of
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76 PART I INTRODUCTION TO THE ASSESSMENT OF ADOLESCENT AND ADULT INTELLIGENCE

the time (which would have made it understand-
able to omit non-Caucasians from the W-B I
sample), it is reasonable to conclude that the
standardization samples of the four adult Wech-
sler batteries are appropriately comparable.

COMPARISON OF THE 
CONSTRUCT VALIDITY
OF THE W-B I, WAIS, 

WAIS-R, AND WAIS-III

Construct validity, which determines the degree
to which a test measures the traits or constructs
it was developed to measure, is considered by
Messick (1980) to be the only real type of validity.
More than a comparison of reliability coefficients,
content changes, or standardization samples, a
comparison of the constructs underlying the
three adult Wechsler test batteries is instrumen-
tal in deciding whether the bulk of research ob-
tained on the W-B I, WAIS, and WAIS-R is
legitimately generalizable to the WAIS-III.
Three of the types of acceptable evidence in sup-
port of a test’s construct validity (Anastasi & Ur-

bina, 1997) will be examined for the W-B I,
WAIS, WAIS-R, and WAIS-III: internal consis-
tency (correlations between each subtest and to-
tal score on the battery), factor analysis, and
developmental changes (progression of mean
Verbal, Performance, and Full Scale scores
across the age range).

Internal Consistency
Table 3.4 presents correlations between subtest
scores and total scores on each of the three test
batteries based on age groups that are roughly
comparable, after correction for contamination
due to the subtest’s overlap with total score. The
column of WAIS-III coefficients also includes
those for the three new subtests: Letter-Number
Sequencing, Matrix Reasoning, and Symbol
Search. These coefficients are good estimates of
the internal consistency of each battery. (The
value for W-B I Vocabulary had to be estimated
by Wechsler, 1958, from research conducted af-
ter standardization because Vocabulary was
merely an alternative test during the early stan-
dardization testing.) Overall, the coefficients for
the 11 W-B I subtests ranged from .48 to .75,
slightly lower than the ranges of .56 to .84 for the

TABLE 3.3 Comparison of education levels characterizing the total standardization samples 
of the W-B I, WAIS, WAIS-R, and WAIS-III

Education level
(Years of School Completed)

Percent in 
W-B I Sample

Percent in 
WAIS Sample

Percent in 
WAIS-R Sample

Percent in 
WAIS-III Sample

16 or more (college graduate) 5.1 4.9 11.4 17.8
13–15 (some college) 3.8 8.6 13.4 22.9
12 years (high school graduate) 10.8 23.3 34.7 34.4
9–11 years (some high school) 18.8 27.8 25.1 12.1
8 or less 61.6 35.5 15.5 12.8

NOTE: Data for the W-B I and WAIS are from Wechsler
(1958, Tables 9 and 10). Data for the WAIS-R are based on
sample sizes for the total standardization group provided in
Table 1 by Reynolds et al. (1987). Data for the WAIS-III are
from the WAIS-III/WMS-III Technical Manual (Psychologi-

cal Corporation, 1997, Table 2.6). The group listed as “8 or
less” for the W-B I is actually a combination of percentages
provided for elementary school graduates, those with some el-
ementary school, and illiterates.
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CHAPTER 3 FROM THE WECHSLER-BELLEVUE I TO THE WAIS-III 77

WAIS and .52 to .82 for the WAIS-R. The coeffi-
cients for the 11 WAIS-III subtests common to
the earlier versions of the test ranged from .45 to
.81. The mean coefficient for all W-B I subtests
was .64, compared to a mean of about .70 for the
WAIS and WAIS-R. The mean coefficient for
the WAIS-III was slightly lower at .67. Because

all validity coefficients are a function of reliabil-
ity, it is likely that the slightly attenuated W-B I
values are merely a reflection of the lower reli-
ability of most subtests and all IQ scales of that
battery.

For the W-B I through WAIS-R, Vocabulary,
Information, and Block Design were among the

TABLE 3.4 Coefficients of correlation between the subtests and Full Scale Score on the
W-B I, WAIS, WAIS-R, and WAIS-III

Subtests
W-B I

(Ages 20–34)
WAIS

(Ages 25–34)
WAIS-R

(Ages 25–34)
WAIS-III 

(Ages 25–34)

Verbal
Information .67 .84 .79 .77a

Digit Span .51 .56 .57 .57a

Vocabulary (.75) .84 .82 .81a

Arithmetic .63 .66 .72 .77a

Comprehension .66 .71 .74 .77a

Similarities .73 .74 .72 .75a

Letter-Number Sequencing — — — .70a

Performance
Picture Completion .61 .72 .72 .57a

Picture Arrangement .57 .69 .65 .68a

Block Design .71 .79 .74 .67a

Object Assembly .48 .58 .59 .61a

Digit Symbol .67 .63 .52 .45a

Matrix Reasoning — — — .69a

Symbol Search — — — .63a

Mean Verbal .66 .72 .73 .74a

Mean Performance .61 .68 .64 .59a

Mean Full Scale .64 .70 .69 .67a

aMean WAIS-III correlations are based on the 11 subtests that are common to the previous versions of the
WAIS. With all 14 WAIS-III subtests, the mean correlations for the scales were .71 for Verbal, .62 for Per-
formance, and .66 for Full Scale. The coefficients for the Wechsler-Bellevue I are between each subtest’s to-
tal score minus the particular subtest, based on N = 355. The value for Vocabulary was estimated by
Wechsler (1958, pp. 84–85) from studies conducted subsequent to the W-B I standardization, because corre-
lations with Full Scale were not computed for Vocabulary, an alternative test in the early stages of the W-B I
standardization. The coefficients for the WAIS (N = 300), WAIS-R (N = 300), and WAIS-III (N = 400) be-
tween each subtest and total score were corrected for contamination due to overlap. Data for the W-B I and
WAIS are from Wechsler (1955, Table 17), data for the WAIS-R are from Wechsler (1981, Table 15), and
data for the WAIS-III are from The Psychological Corporation (1997, Tables A.4 and A.5).
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highest correlates of Full Scale. With the WAIS-
III, however, the highest correlates of Full Scale
are Vocabulary, Information, and Similarities. For
all four batteries, Object Assembly and Digit Span
were among the lowest correlates. When the task-
total correlations are rank-ordered from high to
low for each of the three batteries, the following
rank-order correlations (rho) are obtained: W-B I
with WAIS (.78, p < .02), with WAIS-R (.63, p <
.05), and with WAIS-III (.73, p < .02); WAIS with
WAIS-R (.90, p < .01) and with WAIS-III (.83, p <
.01); and WAIS-R with WAIS-III (.88, p < .01).
These results attest to the similar construct
validity of the W-B I, WAIS, WAIS-R, and
WAIS-III—especially the last three—when ap-
plying the internal consistency criterion.

Factor Analysis
Historically, factor-analytic investigators of Wech-
sler’s adult scales have not agreed on the number
of meaningful factors or constructs underlying
the batteries. Silverstein (1982a) frequently ar-
gued for two, corresponding fairly closely to the
intended constructs of verbal and nonverbal in-
telligence, while others opted for factor solutions
that interpret three or more meaningful dimen-
sions (Berger, Bernstein, Klein, Cohen, & Lucas,
1964; Matarazzo, 1972; Wechsler, 1958). With
development of the WAIS-III, some differences
in the factor structure were expected, as one of
the goals for this version of the test was to
strengthen the theoretical basis by creating hy-
pothesized third and fourth factors. Letter-
Number Sequencing and Symbol Search were
added to the WAIS-III with hopes of producing
a Working Memory and a Processing Speed fac-
tor to supplement the familiar, robust verbal
comprehension and perceptual organization di-
mensions. The issue of the number of meaning-
ful WAIS-III factors and possible theoretical
interpretations is treated at length in Chapter 7.
Whereas the factor analyses of the WAIS-III
showed that there are four dimensions compris-
ing the test, three dimensions have emerged

fairly consistently for the W-B I, WAIS, and
WAIS-R. On these older versions of the test, for
a wide variety of normal and special samples us-
ing an even greater variety of psychometric tech-
niques, the two main, omnipresent factors were
Verbal Comprehension and Perceptual Organi-
zation, and the third, smaller dimension was as-
signed labels like Freedom from Distractibility,
Memory, Sequential Ability, and Number Abil-
ity. The four dimensions of the WAIS-III (Ver-
bal Comprehension, Perceptual Organization,
Working Memory, Processing Speed) are similar
to those found on the earlier versions of the test,
and contain slightly different subtests, as shown
in Table 3.5.

Exploratory and confirmatory factor analyses
were performed on the WAIS-III standardiza-
tion data. The results of these analyses, which in-
cluded all subtests but Object Assembly (now an
optional subtest), clearly supported a four-factor
solution. The Verbal Comprehension factor had
its highest loadings by Vocabulary, Information,
Similarities, and Comprehension; Perceptual Or-
ganization had its highest loadings by Block De-
sign, Matrix Reasoning, Picture Completion, and
Picture Arrangement. The third factor, Working
Memory, had its highest loadings by Digit Span,
Letter-Number Sequencing, and Arithmetic, and
the final factor, Processing Speed, was made up of
Digit Symbol-Coding and Symbol Search.

Confirmatory analyses were performed on
the WAIS-III standardization sample to deter-
mine how well the four-factor model would fare
in comparison to one-factor, two-factor, three-
factor, and five-factor models (Psychological
Corporation, 1997). All of these factor models
were evaluated according to a variety of good-
ness-of-fit indexes. The results showed that the
four-factor model, indeed, provided the best fit
for the data for the WAIS-III sample, although
the results for ages 75–89 did not conform to the
neat four factors for ages 16–74 (see discussion in
Chapter 7).

On the Wechsler-Bellevue, the WAIS, and
the WAIS-R, when two factors were rotated, the
six Verbal subtests tended to load highly on the
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first or Verbal Comprehension factor, and the
five Performance subtests primarily defined the
Perceptual Organization dimension (a factor
more accurately described as Visual Organiza-
tion) (Kaufman, 1990). The two-factor structure
for the WAIS-III also reflects a nearly flawless
split of the six verbal subtests and five Perfor-
mance subtests when only the 11 subtests shared
with the WAIS and WAIS-R were analyzed
(Kaufman, Lichtenberger, & McLean, 2001). In
fact, the coefficients of congruence between the
WAIS-R and WAIS-III two-factor solutions were
.998 for Verbal Comprehension and .996 for Per-
ceptual Organization (Kaufman et al., 2001). Ta-
ble 3.5 presents the Verbal Comprehension and
Perceptual Organization factors for the W-B I,
WAIS, WAIS-R, and WAIS-III. These results
are taken from two-factor solutions for the latter
three test batteries, based on the entire standard-
ization samples; for the W-B I, the best available
data were the first two factors from three-factor
solutions of abnormal populations.

Despite these differences in samples and pro-
cedures (including the fact that correlated factors
were obtained for the W-B I, whereas indepen-
dent factors were extracted for the WAIS,
WAIS-R, and WAIS-III), the three Verbal fac-
tors are quite similar to each other, as are the
three Performance dimensions. Table 3.5 shows
factor loadings as well as the rankings of each
subtest on each factor (where 1 denotes the high-
est loading and 11 signifies the lowest).

For each adult Wechsler battery, the best mea-
sures of Verbal Comprehension are Vocabulary,
Information, Comprehension, and Similarities,
and the best measures of Perceptual Organiza-
tion are Block Design, Object Assembly, and Pic-
ture Completion. The note to Table 3.5 gives the
rank-order correlations between pairs of factors
assigned the same name on the three test batter-
ies. These values, averaging .86 for the Verbal
factors and .87 for the Performance factors, are
all statistically significant (p < .05).

Also of interest is a comparison of the nature
of the relationships between the Verbal and Per-
formance IQs on the W-B I, WAIS, WAIS-R,

and WAIS-III. The following V-P IQ correla-
tions from available standardization data are ob-
served: W-B I (r = .71 for ages 20–25); WAIS (r =
.78, mean of ages 18–19, 25–34, and 45–54);
WAIS-R (r = .74 for the total sample ages 16–74);
and WAIS-III (r = .75 for the total sample ages
16–89). These values are similar to each other,
again affirming the comparability of the two ma-
jor constructs underlying the four adult Wechsler
batteries. “These correlations are fairly high but
not sufficiently high that substantial differences
in the separate IQ’s obtained by any individual
may not occur” (Wechsler, 1958, p. 102).

Table 3.6 presents data on the third factor ex-
tracted from three-factor solutions of the W-B I,
WAIS, WAIS-R, and WAIS-III (Kaufman, 1990;
Kaufman et al., 2001) and again the similarity
from battery to battery is remarkable. For the
earlier three versions of the test, the prototypical
triad of distractibility subtests (Digit Span,
Arithmetic, Digit Symbol) had the highest load-
ings on each of the dimensions. However, on the
WAIS-III, the three-factor solution had loadings
from the traditional three “distractibility” tasks
plus strong loadings from the new tasks on the
Working Memory Index (Letter-Number Se-
quencing) and the Processing Speed Index (Sym-
bol Search). The third factor on the WAIS-III,
being a combination of Working Memory and
Processing Speed tasks, seems to stress working
memory in both the visual and verbal modalities
(Kaufman et al., 2001). The three-factor solu-
tions in the WAIS-R and the WAIS-III are quite
reasonably congruent (.984) when comparing
the third WAIS-R dimension with the third
WAIS-III factor obtained from an analysis of
only the 11 subtests shared with the WAIS-R
(Kaufman et al., 2001).

Developmental Trends
With the publication of the WAIS-III, which
raised the upper age range of the test to 89, came
interesting questions about cognitive abilities
across the age range. Prior to the development of
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the third edition of the WAIS, scaled scores for
each of the three earlier versions of the battery
were based on a reference group of individuals
aged 20–34. Although the WAIS-III’s method of
deriving scaled scores separately by age groups
has clinical superiority, the old method of using
the 20- to 34-year-old reference group allowed
comparisons of the relative ability level of sepa-
rate age groups via an examination of sums of
scaled scores (not IQs, which are adjusted for
age). Thus, in order to complete analyses of age-

related trends on the WAIS-III, scaled scores de-
rived from the reference group were needed for
each subtest at each age, and educational attain-
ment was controlled. For the W-B I, data are in-
complete, as mean scores are only available
through age 59 for the Verbal and Full Scales,
and through age 49 for the Performance Scale
(Wechsler, 1958, Table 13). In view of the small
sample sizes for the older half of the W-B I sam-
ple, one cannot have too much confidence in the
generalizability of the developmental trends

TABLE 3.6 Comparison of the Working Memory/Freedom from Distractibility factors 
of the W-B I, WAIS, WAIS-R, and WAIS-III

Rotated Factor Loadings

Subtests W-B I WAIS WAIS-R WAIS-III

Verbal
Information .03 .07 .30 .34
Digit Span .55 .71 .64 .58
Vocabulary .01 .12 .34 .34
Arithmetic .30 .32 .55 .64
Comprehension .00 –.06 .27 .27
Similarities .06 .10 .27 .28

Performance
Picture Completion –.09 –.07 .17 .21
Picture Arrangement .02 .08 .23 .25
Block Design .18 .04 .30 .35
Object Assembly .00 .03 .17 .14
Digit Symbol .37 .24 .36 .36

NOTE: Loadings of .30 and above are in bold print. Data for Wechsler-Bellevue I are the means of the ob-
lique-rotated loadings from three-factor solutions reported by Cohen (1952a) for the three groups de-
scribed in the note to Table 3.5. Data for the WAIS are oblique-rotated loadings from three-factor solutions
reported by Fowler, Richards, and Boll (1980) based on the mean intercorrelation matrix for the three stan-
dardization age groups in the WAIS Manual (ages 18–19, 25–34, 45–54). Data for the WAIS-R are the
means of the varimax-rotated loadings reported by Parker (1983) for the nine standardization groups, ages
16–74; three-factor solutions were used for seven age groups, but four-factor solutions had to be used to
obtain the desired three factors for ages 18–19 and 45–54. Data for the WAIS-III are from the three-factor
varimax-rotated principal-factor solutions (ages 16 to 89) based on the 11 subtests included in both the
WAIS-R and WAIS-III reported by Kaufman, Lichtenberger, and McLean (2001).
Rank-order correlations of subtest ranks between pairs of Freedom from Distractibility/Working Memory
factors are as follows: W-B I and WAIS, rho = .83; W-B I and WAIS-R, rho = .84; W-B I and WAIS-III, rho
= .88; WAIS and WAIS-R, rho = .85; WAIS and WAIS-III, rho = .80; WAIS-R and WAIS-III, rho = .97.
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across the entire age range. Nevertheless, mean
scaled scores were computed for W-B I age groups
having 150 or more cases to permit some compar-
isons to the WAIS, WAIS-R, and WAIS-III.
(Mean scaled scores allow direct comparison be-
cause the W-B I sums of scaled scores are based
on only 10 subtests, not 11, and because the Ver-
bal and Performance scales have different num-
bers of subtests on the WAIS, WAIS-R, and
WAIS-III. Note that even though the WAIS-III
sum of scaled scores contains 11 subtests, like the
WAIS and WAIS-R, it includes Matrix Reason-
ing rather than Object Assembly.) The W-B I
mean scaled scores are shown in Table 3.7, and
the WAIS, WAIS-R and WAIS-III mean scaled
scores are shown in Table 3.8. As is evident in
these data, on the W-B I individuals aged 16–19
performed not quite as well as those aged 20–24;
verbal scores began to decline after age 29, and
nonverbal scores began to descend after age 24.
Table 3.8 presents similar data for the WAIS and
WAIS-R for seven age groups within the 16- to
64-year age range, and the data for the WAIS-III
extend the age range to age 89 with 5 additional
age groups.

The data in Table 3.8 are quite revealing. On
the WAIS and WAIS-R, Verbal scores increased
gradually from ages 16 through 34 and did not
really begin to decline until after age 44. How-
ever, on the WAIS-III, the Verbal scores did not
begin to decline until the mid-50s, and the de-
cline was gradual until after the 70s. For the
WAIS, WAIS-R, and WAIS-III, Performance
scores likewise increase gradually, but only

through age 24 before plunging after age 34.
Verbal scores begin to decline slightly during the
30s and more rapidly in the 40s, and Perfor-
mance scores begin an early decline on both the
W-B I and the WAIS during the mid-20s.

Note that the changes in mean scores with
age cannot be interpreted as meaningful devel-
opmental fluctuations because the various cross-
sectional age groups differed on other key vari-
ables such as educational attainment. This topic
is addressed in detail in Chapter 5.

Problems with Adolescent Data
The data for the WAIS-R are in accord with the
W-B I, WAIS, and WAIS-III data for adults ages
20 and above, but not for adolescents. Indeed,
the mean scaled scores for the WAIS, WAIS-R,
and WAIS-III Full Scales are virtually identical
for the age groups between 20–24 and 25–34.
The WAIS-R data for ages 16–19, however, do
not correspond well to those of the WAIS or the
WAIS-III, a point raised previously concerning
the WAIS (Kaufman, 1985a, 1990; Gregory,
1987).

The older adolescents in the WAIS-R sample
performed very poorly compared to their age-
mates in previous standardization samples, scor-
ing strikingly lower on the Verbal and Full Scales
and substantially lower on the Performance
Scale. Even more inexplicable is the failure of
18- and 19-year-olds to outperform the 16- and
17-year-olds on the WAIS-R, even though they
have more education. The WAIS-R shows mean
scaled scores for the 11 subtests of 8.9, 9.0, and
10.0 for the three youngest age groups in the
standardization sample. The net result for the
WAIS-R was to produce a set of “soft” norms
that spuriously inflated their IQs.

Unlike the WAIS-R, the 16- to 17-year-olds
performed as one would expect in comparison to
the 18- to 19-year-olds on the WAIS-III; the
older, more educated group performed better.
However, on the WAIS-III, the 18- to 19-year-
olds performed at a level identical to 20- to 24-
year-olds. This finding is surprising given the

TABLE 3.7 Mean scaled scores computed 
for W-B I age groups having 150 or more cases

Age Group Verbal Performance Full Scale

16–19 9.3 10.2 9.7
20–24 9.4 10.2 9.8
25–29 9.4 9.7 9.5
30–39 9.2 8.8 9.0
40–49 8.8 7.7 8.3
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fact that more than 50% of the 20- to 24-year-olds
have attended at least one year of college (Kauf-
man, 2000a). The result of this similarity across
subjects in the 18- to 24-year-old range is that the
same level of performance on the WAIS-III at
ages 18 or 19 versus 20 through 24 will produce
virtually identical IQs.

Possible Explanations of Questionable 
WAIS-R Adolescent Norms

Why do the WAIS-R 16- to 19-year-old norms
look so different from WAIS and WAIS-III ado-
lescent norms? As discussed in the previous edi-
tion of this book (Kaufman, 1990), the only
sensible conclusion is that the WAIS-R norms
for ages 16–19 included some type of unknown,
systematic bias that limited their value. Different
procedures were used to select 16- to 19-year-
olds and 20- to 74-year-olds for the WAIS-R
standardization sample. For the older adoles-

cents, occupation of the subject’s head of house-
hold was used to stratify the sample; for the
adults, their own occupation was used. Addition-
ally, all age groups matched Census proportions
on years of school completed, based on divisions
into the following educational categories: 8 years
or less, 9–11 years, 12 years, 13–15 years, and 16
or more years.

The categories of 9–11 years of education and
high school graduate (12 years) are quite different
for adolescents and adults. For adults, those cate-
gories usually reflect a person’s ultimate educa-
tional attainment, whereas for 16- to 19-year-olds
they may just be intermediate points in their edu-
cation. Paradoxically, the stratification difference
resulting from the variable of education should
have produced a bias that was opposite to the one
that apparently occurred; that is, individuals with
9 to 11 years of education who are destined to go
on to college should perform better than those
who will never graduate from high school.

TABLE 3.8 Mean scaled scores on the Verbal, Performance, and Full Scales of the WAIS, 
WAIS-R, and WAIS-III earned by different age groups across the 16–89 year range

Age 
Group

Verbal Performance Full Scale

WAIS WAIS-R WAIS-III WAIS WAIS-R WAIS-III WAIS WAIS-R WAIS-III

16–17 9.1 8.5 9.5 9.8 9.5 10.0 9.4 8.9 9.7
18–19 9.6 8.6 9.7 9.9 9.4 10.2 9.7 9.0 10.0
20–24 9.9 9.8 9.9 10.1 10.2 10.1 10.0 10.0 10.0
25–34 10.1 10.2 10.2 9.9 10.0 10.0 10.0 10.1 10.1
35–44 10.0 9.6 10.3 9.2 9.1 9.5 9.4 9.3 9.9
45–54 9.7 9.7 10.8 8.2 8.4 8.9 9.0 9.1 9.9
55–64 9.3 9.3 10.4 7.4 7.6 8.4 8.4 8.5 9.4
65–69 10.6 7.7 9.1
70–74 10.2 7.2 8.7
75–79 10.0 6.6 8.3
80–84 9.5 6.2 7.9
85–89 9.2 5.9 7.5

NOTE: Data for the WAIS and WAIS-R were computed from
data provided in the test manuals by Wechsler (1955, Table 19;
1981, Table 7). Data for the WAIS-III are from Kaufman

(2000a). WAIS-III data are based on the reference group, ages
20–34 years, and values for ages 20–89 years are adjusted for
the educational attainment of age groups 25–29 and 30–34.
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Thus, the explanation of the problem is not
simple or obvious. Yet, there certainly seems to
be some connection to the occupational and ed-
ucational variables, as evidenced by the relation-
ships of IQ to these socioeconomic variables at
ages 16–19 (see Chapter 4 for further discus-
sion). For example, educational attainment cor-
related only .19 with WAIS-R Full Scale IQ at
ages 16–17, compared with coefficients of .50–.67
for other age groups, suggesting a problem with
the sampling at ages 16–17.

However, the fact that the stratification vari-
ables of occupational group and educational at-
tainment operated differently for 16- to 19-versus
20- to 74-year-olds may well be related to the
seemingly wrong norms for the youngest two age
groups in the WAIS-R sample. Further, the lack of
a clear-cut explanation did not vitiate the severity
of the problem when the WAIS-R was the test of
choice from the early 1980s to late 1990s.

In contrast to the WAIS-R 16- to 19-year-old
norms that appear too soft, are the WAIS-III
norms, which yield spuriously low IQs for those
in their late teens. The explanation for the steep
norms for ages 18–19 on the WAIS-III may be re-
lated to how The Psychological Corporation
gathered the data (Kaufman, 2000a). For ages 16–
19, the parents’ education was used, but for indi-
viduals aged 20 or above, a person’s own educa-
tional attainment was used. Whereas the parents
of older adolescents included nearly 20% college
graduates, the 20- to 24-year-olds only included
11% college graduates. The relatively high level
of educational attainment of the 16–19 year olds’
parents may have given them an unfair advantage
relative to the 20- to 24-year-olds who are still in
the process of obtaining their higher education.

Clinical Implications of the 
WAIS-III Norms at Ages 16–19

The lack of gain from ages 18–19 to 20–24 on the
WAIS-III should be internalized by clinicians.
The norms for individuals ages 16–19 are likely to
be slightly inflated relative to young adults. How-

ever, these norms do increase from ages 16–17 to
18–19, as would be expected. Although these find-
ings suggest that the WAIS-III norms for older
adolescents should be considered valid, examiners
should keep in mind that norms for the older ver-
sion of the test, the WAIS-R, are suspect. Even
though the WAIS-R is an outdated test, examiners
need to understand the peculiarities of the 16- to
19-year-old norms (1) when interpreting a client’s
WAIS-R IQs obtained at ages 16–19 with his or
her WAIS-III IQs obtained during adulthood,
and (2) when interpreting research studies that
compare the WAIS-R and WAIS-III based on
samples that include a substantial proportion of
adolescents.

Overview of
Developmental Trends

The present discussion supports the construct
validity of the W-B I and WAIS inasmuch as the
developmental trends observed for these instru-
ments conform to what research has shown to
characterize adolescent and adult intellectual de-
velopment when no effort is made to control for
cohort differences (see Chapter 5). The con-
struct validity of the WAIS-R and WAIS-III is
supported for the adult age range. Consequently,
the W-B I, WAIS, WAIS-R, and WAIS-III are
sufficiently comparable in the constructs they
measure across the adult age ranges, when devel-
opmental changes are used as the criterion, but
the data for ages 16–19 are not very similar
across the four instruments.

CORRELATIONS BETWEEN 
THE W-B I AND WAIS, 

WAIS AND WAIS-R, AND 
THE WAIS-R AND WAIS-III

The various construct validation approaches de-
scribed previously are instrumental in determin-
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ing whether research findings on the W-B I,
WAIS, and WAIS-R can be applied to the
WAIS-III. Just as valuable as these theoretically
based approaches is a simple, pragmatic proce-
dure: correlations between the scores yielded by
one test battery and the test battery that was de-
veloped to replace it.

Relationship of
the W-B I and WAIS

Zimmerman and Woo-Sam (1973, Table 2.1)
and Matarazzo (1972, Table 10.21) present data
summarizing the relationships between W-B I
and WAIS IQs found in diverse studies pub-
lished from 1956 to 1964. In five of these studies,
both instruments were administered to groups
ranging in size from 28 college students (Duncan
& Barrett, 1961) to 179 brain-damaged patients
(Fitzhugh & Fitzhugh, 1964a); the total number
of subjects in the five studies was 356.

Correlations between the W-B I and WAIS
Verbal IQs ranged from .72 to .95 with a mean
value of .83. Performance IQ correlations ranged
from .25 to .84 with a mean of .48, and Full Scale
coefficients ranged from .46 to .87 with a mean of
.72. These values, however, are attenuated greatly
by an unusual degree of range restriction in the
obtained IQs of three of the four groups; standard
deviations in the 8 to 12 range were found for the
IQs of the two samples of college students, and
standard deviations of 6 to 9 points were obtained
for a group of Air Force psychiatric patients.
When variability of the IQs is far less than the
designated standard deviation of 15, lower corre-
lations are the predictable result. Hence, the ob-
served correlations, particularly for the Verbal and
the Full Scale IQs, are large enough to support
the continuity of measurement from the W-B I to
its successor.

Fitzhugh and Fitzhugh (1964a) assessed the
one group that had normal-sized standard devia-
tions and that also produced the highest correla-
tions between the W-B I and WAIS IQs (.84 to
.95). Yet, they were skeptical about the compara-

bility of the two instruments because their group
of 179 brain-damaged patients displayed differ-
ent V-P IQ discrepancies on the W-B I and
WAIS. Their caution is sensible, but because
about 2 years had elapsed between the adminis-
trations of the W-B I and the WAIS, it is possible
that changes occurred in the verbal and nonver-
bal abilities of those patients.

In reviewing a number of different types of
studies pertaining to this issue, Matarazzo con-
cluded “that in a very general and gross sense, the
Verbal versus Performance differential on the
WAIS has as much potential to differentiate left-
from right-hemisphere lesions as does such a dif-
ferential on the W-B I.... Nevertheless,...[the]
Verbal versus Performance differences which the
practitioner obtains with an individual patient
might be a function of the Wechsler Scale em-
ployed, rather than reflecting an underlying brain
dysfunction in such a patient” (1972, p. 398).

Matarazzo, therefore, agreed that W-B I re-
search is generalizable to the WAIS, but he cau-
tioned that, for any given client or case, the
clinician must be alert to the influences of pre-
cisely which battery was administered. This issue
becomes particularly important when comparing
the results of Wechsler-Bellevue studies of brain-
damaged individuals with similar studies that
used the WAIS or WAIS-R (see Chapter 8).

Relationship of
the WAIS to WAIS-R

In the WAIS-R Manual, Wechsler (1981, Table
17) provided correlations between the WAIS and
WAIS-R for 72 adults aged 35–44, tested on both
instruments in a counterbalanced order with an
interval of 3 to 6 weeks between administrations.
He reported WAIS versus WAIS-R coefficients of
.91 for the Verbal Scale, .79 for the Performance
Scale, and .88 for the Full Scale.

Ryan, Nowak, and Geisser (1987, Table 2)
summarized the results of eight groups, includ-
ing the one cited by Wechsler (1981), that were
tested on both the WAIS and WAIS-R. These
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samples ranged in size from 29 mildly and mod-
erately retarded adults (Simon & Clopton, 1984)
and 29 medical and psychiatric patients (Warner,
1983) to 88 college students (Mishra & Brown,
1983). Table 3.9 summarizes the correlations be-
tween IQ scales and subtests of the same name
on the WAIS and WAIS-R based on the results
of these eight samples, which totaled 420 indi-
viduals. Median coefficients are reported, rather
than means, because of several uncharacteristi-
cally low values reported by R. S. Smith (1983)
for 70 college students. Mean test-retest reliabil-
ity coefficients for the WAIS-R, obtained from
data on two samples provided by Wechsler
(1981, Table 11), are also shown in Table 3.9 to

serve as a reference point for evaluating the
WAIS/WAIS-R coefficients.

Overall, the corresponding WAIS and WAIS-R
IQs correlated quite substantially (.84 to .92) and
not much lower than the respective WAIS-R IQs
correlated with each other in a test-retest situa-
tion (.90 to .96). The correlation of .87 between
V-IQ on the W-B I and WAIS-R, reported by
Stewart (1981) for 44 normal Caucasian, middle-
class adults (median age = 31.5), is wholly consis-
tent with the coefficients observed for the W-B I
and WAIS and for the WAIS and WAIS-R.

Five of the 11 subtests on the WAIS and
WAIS-R correlated about as high with each other
as one could reasonably expect in view of WAIS-R

TABLE 3.9 Summary of correlations between WAIS and WAIS-R IQs and scaled scores for 
eight samples tested on both instruments

Subtest or Scale
Range of 

Correlations
Median 

Correlation

Mean WAIS-R 
Stability 

Coefficient

Verbal
Information .47 to .94 .88 .91
Digit Span .66 to .86 .76 .86
Vocabulary .26 to .95 .92 .92
Arithmetic .27 to .88 .80 .85
Comprehension .51 to .85 .72 .80
Similarities .33 to .90 .82 .84

Performance
Picture Completion .30 to .83 .68 .88
Picture Arrangement .15 to .80 .58 .72
Block Design .74 to .89 .82 .86
Object Assembly .14 to .80 .60 .70
Digit Symbol .29 to .94 .78 .84

IQ Scales
Verbal .73 to .96 .92 .96
Performance .76 to .89 .84 .90
Full Scale .85 to .94 .92 .96

NOTE: Data for the WAIS/WAIS-R comparisons are based on Table 2 in a summary article by Ryan et al.
(1987). Mean WAIS-R stability coefficients, provided for comparison purposes, are computed from data
provided by Wechsler (1981, Table 11) for 71 people aged 25–34 and 48 individuals aged 45–54.
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stability coefficients: Information, Vocabulary,
Arithmetic, Similarities, and Block Design each
correlated within .05 of the test-retest coefficient.
If .10 is selected as an arbitrary “allowable” dis-
crepancy between WAIS/WAIS-R correlation
and WAIS-R stability coefficient, then only two
subtests, Picture Completion and Picture Ar-
rangement, show an inadequate relationship. The
WAIS and WAIS-R Picture Completion subtests
correlated .68, well below its WAIS-R stability
coefficient. The two Picture Arrangement tasks
correlated a moderate .58, not nearly as high as its
test-retest coefficient of .72 on the WAIS-R.

The three IQs yielded by the WAIS and
WAIS-R correlated so well that their compara-
bility is axiomatic. Nine of the 11 subtests also
correlated sufficiently well to support their com-
parability on the WAIS and WAIS-R. However,
the two Picture Completion and the two Picture
Arrangement subtests do not relate well enough
to support their continuity of measurement from
the WAIS to the WAIS-R. Not coincidentally,
these two subtests were modified substantially
when the WAIS was revised (Wechsler, 1981).
They retained only 60% to 70% of the WAIS
items; among other subtests, only Information
rivaled that percentage (see Table 3.1).

Relationship of the
WAIS-R to WAIS-III

The WAIS-III/WMS-III Technical Manual (Psy-
chological Corporation, 1997) provided data on a
sample of 192 adults who were administered both
the WAIS-R and WAIS-III. The sample was ad-
ministered the two tests in counterbalanced order
with a 2- to 12-week interval between the tests
(median = 4.7 weeks). The correlation coefficients
were calculated in a two-step process to account
for differential practice effects; the results of the
analysis are presented in Table 3.10. As shown in
the table, which also includes WAIS-III stability
coefficients for comparison purposes, the correla-
tion between tests was .94 for Verbal IQ, .86 for
Performance IQ, and .93 for Full Scale IQ.

Overall, the corresponding WAIS-R and
WAIS-III Verbal subtests correlated better than
the Performance subtests of the two versions of
the test. However, this finding is to be expected,
given that the test-retest coefficients for the
WAIS-III are generally more stable for the Verbal
subtests (range =.75-.94; median = .83) than the
Performance subtests (range = .69-.86; median =
.78). Six of the 11 WAIS-III subtests that are the
same for the two versions of the test correlated
strongly with one another (given what one could
reasonably expect based on their WAIS-III stabil-
ity coefficients). Digit Span, Vocabulary, Com-
prehension, Similarities, Picture Completion, and
Block Design each correlated within .05 of the
test-retest coefficient. Only one subtest, Informa-
tion, had a discrepancy between the correlation
and stability coefficient that was larger than 0.10
(correlation = .83, stability coefficient = .94). Of
the Verbal subtests, Information retained the low-
est amount of items from its previous version
(65.5%). However, given the very high stability
coefficient, the .83 correlation between the two
Information subtests is still relatively strong. The
two subtests that had the lowest correlations be-
tween the WAIS-R and WAIS-III were Picture
Completion (.50) and Picture Arrangement (.63).
However, this lack of continuity is not surprising
given that only 50% of the items from the WAIS-
R were retained on the WAIS-III for each of these
two subtests (see Table 3.1). Like the relationships
between subtests on the WAIS and WAIS-R,
most coefficients obtained for the WAIS-R and
WAIS-III were impressive.

COMPARISON OF
SYSTEMS FOR CLASSIFYING 

INTELLIGENCE ON THE 
W-B I, WAIS, AND WAIS-III

Although the classification systems used to de-
scribe IQs do not relate to the comparability of
the instruments, it is still worthwhile to examine
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TABLE 3.10 Summary of correlations between WAIS-R and WAIS-III 
scaled scores, indexes, and IQs along with stability coefficients

WAIS-R &
WAIS-III

correlation

Mean WAIS-III 
stability 

coefficient

Verbal Subtests
Information .83 .94
Digit Span .82 .83
Vocabulary .90 .91
Arithmetic .80 .86
Comprehension .76 .81
Similarities .79 .83
Letter-Number Sequencing — .75

Performance Subtests
Picture Completion .50 .79
Picture Arrangement .63 .69
Block Design .77 .82
Object Assembly .69 .76
Digit Symbol-Coding .77 .86
Matrix Reasoning — .77
Symbol Search — .79

Index
Verbal Comprehension — .95
Perceptual Organization — .88
Working Memory — .89
Processing Speed — .89

IQs
Verbal .94 .96
Performance .86 .91
Full Scale .93 .96

NOTE: Correlational data are based on Table 4.1 of the WAIS-III/WMS-III Technical
Manual (Psychological Corporation, 1997). Stability data are from Table 3.9 of the
WAIS-III/WMS-III Technical Manual (Psychological Corporation, 1997).
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the changes in the system espoused by Wechsler
for his adult intelligence tests. These systems and
their modifications are indicated in Table 3.11.

Note that the IQ ranges for the W-B I differ a
bit from the more familiar ranges used for the
WAIS, WAIS-R, and WAIS-III; the differences
are relatively sizable for the Mentally Retarded
and Borderline categories, as a cutoff for retarda-
tion of 65 (rather than the more typical 69) was
used for the W-B I. Examination of Table 3.11
reveals that the IQ ranges were modified when
the W-B I was revised, and the labels applied to
some IQ ranges were altered when the WAIS
was revised. The only label that changed when
the WAIS-R was revised was for the lowest cate-
gory, which changed from Mentally Retarded to
Extremely Low.

The lesson here is that classification systems
are necessarily arbitrary and can change at the
whim of test authors, government bodies, or
professional organizations. They are statistical
concepts and do not correspond in any real sense
to the specific capabilities of any particular per-

son with a given IQ. The classification systems
provide descriptive labels that may be useful for
communication purposes in a case report or con-
ference, and nothing more.

COMPARISON OF
IQS YIELDED BY THE 

WAIS-R AND WAIS-III

The number of studies employing both the
WAIS-R and WAIS-III is smaller than the nu-
merous studies available for comparing earlier
versions of the test. The WAIS-III/WMS-III Tech-
nical Manual (Psychological Corporation, 1997)
provided data on a large sample (N = 192) that
was administered both tests in counterbalanced
order (interval = 2–12 weeks). The mean IQs dif-
fered very slightly, with the WAIS-III Full Scale
IQ being 2.9 points less than the WAIS-R Full
Scale IQ. The Verbal and Performance IQs were

TABLE 3.11 Classification systems used for W-B I, WAIS, WAIS-R, and WAIS-III IQs

WAIS-III Classification

Corresponding IQ Range
Theoretical

%W-B I WAIS WAIS-R WAIS-III

Very Superior 128+ 130+ 130+ 130+ 2.2
Superior 120–127 120–129 120–129 120–129 6.7
High Average

(Bright-normal on W-B I & WAIS) 111–119 110–119 110–119 110–119 16.1
Average 91–110 90–119 90–119 90–119 50.0
Low Average

(Dull-normal on W-B I & WAIS) 80–900 80–890 80–890 80–890 16.1
Borderline 66–790 70–790 70–790 70–790 6.7
Extremely Low

(Defective on W-B I & WAIS; 
Mentally Retarded on WAIS-R) 65 & below 69 & below 69 & below 69 & below 2.2

NOTE: The classification systems for the W-B I and WAIS are
from Wechsler (1958, Tables 2 and 3); the system for the
WAIS-R is from Wechsler (1981); and the system for the
WAIS-III and the theoretical percentages are from The Psy-

chological Corporation (1997). The theoretical percentages
correspond to the IQ ranges for the WAIS, WAIS-R, and
WAIS-III, but not the W-B I ranges.
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only 1.2 and 4.8 points less, respectively, on the
WAIS-III in comparison to the WAIS-R. Ac-
cording to Flynn (1984, 1987), U.S. norms be-
come outdated at the rate of about 3 points per
decade, although the current rate may be closer
to 2  points (Flynn, 1998a, 1998c). Thus, these
differences are what one would expect (Flynn,
1984, 1987, 1998a, 1998c), given the lower scores
that occur when an individual’s performance is
referenced to outdated norms.

Practical Implications of
WAIS-R/WAIS-III IQ Differences

There are several practical implications of the
differences in the mean IQs yielded by the
WAIS-R and WAIS-III. Many of these implica-
tions affect when or whether clinicians switch
from using the older version of the test to the
WAIS-III. Tulsky and Ledbetter (2000) outlined
some of the factors that clinicians and research-
ers may consider when deciding whether to use a
new version of the test: The WAIS-R has a large
body of accumulated research behind it which
may or may not be generalizable to the WAIS-III;
interpreting score discrepancies between the two
versions of the test is difficult in a clinical situa-
tion; and, in research, switching midstream to
the new version of the test may cause a threat to
the internal validity of the study.

The most pressing reason to utilize the new-
est version of the WAIS is to have an updated
normative group to which you can compare your
clients’ scores. Examiners can make inaccurate
conclusions about an individual’s functioning if
no adjustments are made once a test’s norms be-
come outdated (Tulsky & Ledbetter, 2000).
Clearly this is an ethical as well as clinical issue
for psychologists (see the AERA, APA, and
NCME Standards for Educational and Psychological
Testing, 1999). The IQ differences between the
WAIS-R and the WAIS-III provide information
on just how “outdated” the WAIS-R norms had
become. The overall differences of about 1.2 to
4.8 points between the WAIS-R and WAIS-III

IQs are roughly consistent with Flynn’s (1984,
1987) expected discrepancies between tests
normed about 16 years apart. The WAIS-R was
standardized between 1976 and 1980 and the
WAIS-III in 1995 and 1996, so one would pre-
dict that the WAIS-III would yield IQs that are
about 4.5 points lower than the WAIS-R IQs.
The WAIS-R/WAIS-III discrepancies for the
three IQs, especially the value of 2.9 points for
Full Scale IQ, impelled Flynn (1998) to specu-
late that the rate of change in the United States
may have dropped from 3 points to 2  points.

The IQ discrepancy findings provide good
and bad news for WAIS-R/WAIS-III users, as
they affirm the similarity between the WAIS-R
and WAIS-III standardization samples as well as
elucidate some of the changes in the samples. It
appears that the only differences between them
are the predictable, “real” differences in intellec-
tual performance that characterize successive
generations in the United States. It does not ap-
pear that they are due to changes in the items
from the WAIS-R to the WAIS-III in view of the
significantly high correlations between the tests.
These lawful findings reinforce the continuity
from the WAIS-R to the revised test that re-
placed it.

Nonetheless, the differences in the IQs
yielded by the two test batteries have practical
consequences for examiners. Those who still
cling to the WAIS-R for some or all of their eval-
uations should recognize that the WAIS-R IQs
are very out-of-date and, therefore, incorrect.
Matarazzo delineates some of the issues at hand:
“[I]t is imperative that such (age) norms be peri-
odically updated lest they be less than fully effi-
cient for the re-examination of individuals living
in a social-cultural-educational milieu poten-
tially very different from the one which influ-
enced the individuals constituting the norms for
that same age group in an earlier era” (1972,
p. 11). As Gregory (1987) has stressed: “[T]he
failure to use the modern test and norms can
throw the IQ score off by as much as 8 points. In
selected cases, 8 points could make the differ-
ence between recommending a college instead of

12

12
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a technical school or placing an individual in a
group home instead of in an institution” (p. 140).

Clinicians who give the WAIS-III to adults
who have previously been tested on the WAIS-R
should anticipate lower WAIS-III scores (except,
perhaps, for retarded or gifted individuals). Even
discrepancies of about  standard deviation be-
tween them (i.e., about twice the expected differ-
ence between WAIS-R and WAIS-III IQs) may
not indicate loss of intellectual function. Such
determinations are especially crucial in instances
of brain damage or dementia; examiners should
guard against making inferences about deterio-
ration when the decrease in IQ accompanies a
switch from the WAIS-R to the WAIS-III. Sup-
plementary support for a loss of function is nec-
essary in such circumstances.

GENERALIZATION FROM
THE W-B I, WAIS, AND

WAIS-R TO THE WAIS-III

The preceding sections have typically supported
the continuity of measurement from the W-B I
to the WAIS to the WAIS-R to the WAIS-III. In
general, research findings on the older Wechsler
adult batteries may be considered fairly applica-
ble to the current instrument. There are, how-
ever, some qualifications and these are discussed
in the following sections.

Studies at Ages 16–19 Years
The lack of construct validity for the WAIS-R’s
16- to 19-year-olds based on the developmental
change criterion is the finding of greatest con-
cern, along with the unusual pattern observed on
the WAIS-III (equal performance by ages 18–19
and 20–24). These problems with the WAIS-R
norms at ages 16–19, and concern about the
WAIS-III norms for older adolescents, call into
question attempts to generalize any research
findings from the W-B I or WAIS to the WAIS-R

and the WAIS-R to the WAIS-III when the sam-
ples are composed exclusively or primarily of
older adolescents.

Studies Focusing on
Picture Completion, Picture 

Arrangement, or Object Assembly
The item content changes from the WAIS-R to
the WAIS-III may have affected the continuity
of the Picture Completion, Picture Arrange-
ment, and Object Assembly subtests. Only 50%
of the content of Picture Completion and
Picture Arrangement was retained from the
WAIS-R, and only 60% of the Object Assembly
items were retained. In addition, the correlations
between the WAIS-R and WAIS-III versions of
these subtests are relatively low (r’s of .59–.63).
Although the effects of these differences in sub-
tests between versions of the test are not fully
known, we must be cautious in assuming that
studies that focus on these particular subtests are
generalizable.

We also know that significant changes oc-
curred in Picture Arrangement and Picture
Completion when the WAIS was revised to be-
come the WAIS-R, thereby making research in-
vestigations on the W-B I or WAIS that were
devoted to one or both of these subtests of ques-
tionable generalizability to the WAIS-R as well
as the WAIS-III. For example, Fogel (1965)
found WAIS Picture Arrangement to be a better
discriminator of “organics” than five other
WAIS subtests, including Block Design; intro-
verts scored significantly lower on Picture Ar-
rangement than did extroverts, as selected by the
MMPI Social Isolation scale (Schill, 1966); and
Blatt and his colleagues concluded that WAIS
Picture Arrangement was a measure of anticipa-
tion and planning by relating subtest performance
to criteria like punctuality versus procrastination
or subscores on the Thematic Apperception Test
(Blatt & Quinlan, 1967; Dickstein & Blatt, 1967).
Because of the content changes in Picture Ar-
rangement, it is dubious whether findings such

12
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as these with WAIS Picture Arrangement are
generalizable to the WAIS-R or the WAIS-III.

Factor Analysis Studies
Although there are similarities in the factor
structures for the four adult Wechsler batteries,
there are some differences in the WAIS-III that
one should consider before generalizing from
W-B I, WAIS, or WAIS-R investigations of the
two or three constructs that underlie the test bat-
teries. The Verbal and Performance IQs con-
tinue to denote the two major factors, but, with
the WAIS-III, the Object Assembly subtest is no
longer a part of the Performance IQ and the new
Matrix Reasoning subtest stands in its place. Al-
though the mean scores on these two subtests
have been shown to be almost identical across
most age groups (Kaufman, 2000a; Kaufman &
Lichtenberger, 1999), these two subtests are
likely measuring quite different abilities, and
may impact the meaning of the Performance IQ.
Whereas Matrix Reasoning is a prototypical
measure of Horn’s fluid ability (Gf), Object As-
sembly requires speed and visual–motor problem
solving in addition to Gf. Therefore, any studies
that explored V-P IQ differences on the W-B I,
WAIS, or WAIS-R for diverse samples, such as
those with known brain damage (Matarazzo &
Herman, 1985; see Chapters 8 and 9), should be
examined with careful consideration before de-
ciding whether they are generalizable to the
WAIS-III. Similarly, studies using the WAIS and
WAIS-R Freedom from Distractibility factor
may be generalizable to the WAIS-III’s Working
Memory factor; however, the WAIS-III’s addi-
tion of Letter-Number Sequencing to the tradi-
tional Digit Span-Arithmetic dyad adds much
uncertainty to the meaningfulness of earlier ver-
sions of this factor to the current one. Research
is needed simply to answer the question of
whether the WAIS or WAIS-R results are appli-
cable to the WAIS-III, especially because the
neurological “seat” of Matrix Reasoning (Horn,

1989) may be quite different from the right-
hemisphere damage that has long been associ-
ated with loss of functioning on Wechsler’s tradi-
tional Performance subtests (see Chapter 8).

Because the WAIS-III commonly produces a
four-factor, rather than three-factor result, the
typical factor-analytic findings for the W-B I,
WAIS, and WAIS-R on diverse clinical and nor-
mal samples are not always going to be directly
applicable to the WAIS-III. In particular, the spe-
cific nuances of the loadings of particular subtests
will likely appear quite different, and the previ-
ous versions simply had no analogs for Letter-
Number Sequencing, Symbol Search, and Matrix
Reasoning.

The specific loadings of any given subtest are
subject to the influences of variables such as sam-
ple size, geographic location of the subject pool,
and simple chance error, as well as variables hav-
ing to do with modifications in the test battery
itself. Hence, when generalizing research find-
ings from the W-B I, WAIS, or WAIS-R to the
WAIS-III, it is better to focus on key results
dealing with the two or three global constructs
or with the general factor underlying overall per-
formance (e.g., Full Scale IQ) than to dwell on
subsidiary results or relatively minor details.

Short Form Studies
Short form studies on the W-B I, WAIS, or
WAIS-R should not be generalized to the WAIS-
III. These studies usually capitalize on chance
relationships between pairs of subtests and total
score in selecting the best dyads (or triads, or tet-
rads, etc.). The best Verbal dyad on the WAIS-R
may be the tenth best WAIS-III dyad owing to
myriad factors related to sample selection, con-
tent changes in the subtests, differences in reli-
ability coefficients, differences in the correlation
matrixes, and chance error. As we discuss in
Chapter 15, we do not advocate use of short forms
with the WAIS-III because there are so many
other brief tests available for measuring intellec-
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tual ability, for example, the Wechsler Abbrevi-
ated Scale of Intelligence (WASI; Psychological
Corporation, 1999), and the Kaufman Brief In-
telligence Test (K-BIT; Kaufman and Kaufman,
1990).

Correlational Studies
The numerous correlational studies involving
the WAIS-R and other instruments are generally
applicable to the WAIS-III, but only if the corre-
lations involving the IQs are examined and if the
other instrument has not also been revised.
However, correlations involving the W-B I and
WAIS are invariably with older tests, and there-
fore of little current relevance. Even with the
correlational studies, however, some caution is
advised when interpreting values for the P-IQ
and FS-IQ because of the unknown effects of re-
placing Object Assembly with Matrix Reasoning.

In no instance should mean differences be-
tween WAIS-R IQs and the overall scores on the
“other” test be generalized to the WAIS-III. The
differences in the IQs yielded by the WAIS-R
and WAIS-III are, on average, one-fifth of a
standard deviation and the WAIS-R standard de-
viations for sums of scaled scores differ signifi-
cantly from each other (Lindemann & Matarazzo,
1984). Obviously, the difference in the IQs pro-
duced by the WAIS-R and any other instrument
will not characterize the differences between the
WAIS-III and that test. Hence, the correlations
between the WAIS-R and another measure are
likely to generalize to the WAIS-III reasonably
well, but not the differences in the global scores
they yield.

Group versus
Individual Interpretation

The studies and variables discussed in this chap-
ter address the issue of comparability to discern
whether the body of research accumulated on
the W-B I, WAIS, and WAIS-R is applicable to

the most recent version, the WAIS-III. As indi-
cated, the answer to this question is generally
yes, with some areas of caution. However, this
continuity concerns the generalizability of group
data obtained on one instrument to group data
on another instrument.

In the case of specific individuals, one would
not immediately assume, for example, that a per-
son with a significant V-P IQ difference on the
WAIS-R when evaluated 5 or 10 years ago will
necessarily have that same significant difference
when tested again on the WAIS-III. Test scores
for an individual are too variable and are much
less stable than group data. Any given person’s
ability spectrum may have changed over time, or
chance factors may have been operating; he or
she may not have displayed a significant V-P dif-
ference if retested 6 months later on the same in-
strument (the WAIS-R).

Thus, one cannot make predictions about a
specific person’s obtained scores on any of the
adult Wechsler scales. But one can be reasonably
assured, based on the literature review analyzed
in this chapter, that, apart from the exceptions
noted, a clinician who gives the WAIS-III to
anyone will be measuring the same constructs
that Wechsler intended to measure when he first
developed the W-B I, and that he continued to
measure with the WAIS and WAIS-R.

Conclusions
Most comparisons and analyses discussed in this
chapter support the comparability and continu-
ity of the W-B I, WAIS, WAIS-R, and WAIS-III.
Comparisons of item content revealed that a
core of items from the W-B I was retained in the
WAIS, a majority of WAIS items were retained
on the WAIS-R, and a solid core of WAIS-R
items can be found on the present-day WAIS-III.
Although there is a core of items that journeyed
from one version of the test to the next, modifi-
cation in content during the WAIS, WAIS-R,
and WAIS-III revisions was the rule rather than
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the exception. These content changes, however,
did not usually affect the constructs underlying
the test batteries, the exceptions being that the
WAIS-III now provides a clear measure of pro-
cessing speed in its new indexes and the Percep-
tual Organization factor now provides a stronger
measure of fluid reasoning with the addition of
Matrix Reasoning. Reliability, construct validity,
and correlational analyses generally revealed
similarities in the values observed for the four
adult Wechsler scales; any changes typically re-
flected refinement and improvement in the revi-
sion and restandardization process. The two
global constructs forming the foundation of the
four test batteries seem particularly robust to the
changes in item content.

SUMMARY

The goal of this chapter was to relate the WAIS-III
to its predecessors, the WAIS-R, WAIS, and
Wechsler-Bellevue I, primarily to determine the
degree to which W-B I, WAIS, and WAIS-R re-
search results are generalizable to the current
battery. First, Wechsler’s rationale was explored
for selecting each of the 11 subtests for the orig-
inal W-B I; the four Wechsler adult scales were
then compared on their test content, reliability
coefficients, standardization samples, and con-
struct validity.

Wechsler selected his tasks from other avail-
able tests of the day, especially the series of instru-
ments developed by the U.S. Army during World
War I. He chose Information despite its obvious
relationship to education, because similar tasks
displayed excellent psychometric properties and
correlated exceptionally well with various mea-
sures of intelligence. Digit Span, despite being a
weak measure of g, was included because of its
value with low-functioning individuals and its di-
agnostic significance. Vocabulary was originally a
W-B I alternate (Wechsler’s concession to its edu-
cational and cultural dependency); however, its
great clinical value and excellence as a measure of

g led to its ultimate inclusion on the regular W-B I
and core membership on subsequent Wechsler
batteries. Arithmetic shares many of the pros and
cons of Information and Vocabulary, but is subject
to the influences of attention span and temporary
emotional states; nonetheless, such tasks are easily
created and are perceived as face valid by adults.
Comprehension, though heavily dependent on
verbal expression, invariably contributes rich clin-
ical information (especially concerning the diag-
nosis of psychopathology). Similarities is the only
verbal subtest to have appeared sparingly in previ-
ous tests; Wechsler selected it primarily for its
ease of administration and interest to adults, and
for providing insight into a person’s logical think-
ing process.

Wechsler selected Picture Completion for the
Performance Scale, despite the difficulty in con-
structing hard items that are not too specialized,
because it is both short and easy to administer
and is effective for measuring the intelligence of
low-functioning individuals. He included Picture
Arrangement because of its interpersonal content
and enormous clinical value despite nearly insur-
mountable obstacles in developing unambiguous
items. Block Design affords examiners direct ob-
servation of a person’s problem-solving strategy
and has important neurological implications;
Wechsler found little to criticize with this task,
unlike the other subtests. In contrast, Object As-
sembly was included in spite of difficulties re-
garding reliability and low correlations with
other measures because of its clinical value and its
use of familiar stimuli. Digit Symbol, though per-
haps too reliant on motor coordination and speed,
was one of Wechsler’s favorites as a good, quick
measure of nonverbal intelligence.

Major item content changes occurred when
the W-B I was revised to become the WAIS, in-
cluding the lengthening of numerous subtests
and the development of a new set of Vocabulary
words. Changes from the WAIS to the WAIS-R,
by contrast, were relatively minor as 87% of the
WAIS items were retained. For the WAIS-III,
36% of the items were newly written, in addition
to adding three brand-new subtests. In the ear-
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lier revisions of Wechsler’s adult test, more item
changes characterized the Verbal than Perfor-
mance subtests. However, with the WAIS-III
more changes were made to the Performance
subtests than the Verbal. Nonetheless, continu-
ity of content is supported from the old W-B I to
the present-day WAIS-III by virtue of the inclu-
sion, in the current battery, of a substantial
amount of the original W-B I items.

One of Wechsler’s key goals in revising the
W-B I was to obtain better score distributions and
greater reliability for most subtests, and the sub-
stantial increase in reliability from the W-B I to
the WAIS demonstrates his success. In general, re-
liability has improved with each revision (though
only slightly from WAIS-R to WAIS-III), al-
though the magnitudes of the coefficients for the
four batteries are similar enough to support the
continuity of consistent measurement from one
scale to the other.

Like the reliability coefficients, Wechsler
aimed to improve the quality of the standardiza-
tion samples with each successive revision. The
W-B I sample (ages 7–70 years) was composed
mostly of Caucasian, urban New Yorkers; it was
roughly stratified on education, but not on gender,
race, or occupational level. In contrast, the WAIS
(ages 16–64 years) and WAIS-R (ages 16–74 years)
were carefully stratified on many important vari-
ables. Old-age norms for the WAIS were devel-
oped from a nonrepresentative sample; the key
improvement in the WAIS-R norms was the in-
clusion of a stratified elderly population. The
WAIS-III expanded the age range of its standard-
ization sample from 16 to 89 and even included
oversampling of some groups for additional study.
Each of the standardization samples matched
Census proportions on the crucial variable of ed-
ucational attainment; in addition, each sample
represented the state of the art for its era. Conse-
quently, the samples are reasonably comparable.

The continuity of the constructs measured by
the W-B I, WAIS, WAIS-R, and WAIS-III has
been documented amply by the techniques of in-
ternal consistency, factor analysis, and correla-
tional analysis. The method of inferring construct
validity from developmental changes in mean
scores, however, suggested the continuity of con-
structs for adults aged 20 and above, but not for
16- to 19-year-olds.

WAIS-R and WAIS-III IQs correlate ex-
tremely highly with each other, indicating excel-
lent continuity of measurement of Wechsler’s
major constructs; further, WAIS-R/WAIS-III
correlations are adequate for 9 of the 11 overlap-
ping subtests, all but Picture Completion and
Picture Arrangement. Wechsler modified his
system for classifying IQs on the W-B I, WAIS,
WAIS-R, and WAIS-III although such changes
do not affect the continuity of measurement
from one battery to another.

The IQs yielded by the WAIS-III are 1.2 to 4.8
points lower than the corresponding values on the
WAIS-R. This finding seems to reflect real
changes in the ability levels of the generations,
with present-day individuals scoring better than
adults in the past (hence, producing “steep”
WAIS-III norms). These IQ changes indicate the
need to restandardize tests fairly frequently, but
they do not imply a lack of consistency in the con-
structs measured by the WAIS-R and WAIS-III.

Overall, these comparisons support the conti-
nuity of measurement from the W-B I to the
WAIS to the WAIS-R to the WAIS-III. In gen-
eral, one may legitimately generalize research
results from the older scales to the WAIS-III.
There are important exceptions, however (e.g.,
factor analysis, in view of the four-factor struc-
ture for the 14-subtest WAIS-III), and clinicians
need to understand the distinction between gen-
eralizations made for groups versus those made
for individuals.
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Individual Differences
for Adolescents and Adults 

on Gender, Ethnicity, 
Urban–Rural Residence, 

and Socioeconomic Status

Large, nationwide, carefully stratified standard-
ization samples almost always represent the best
samples of normal individuals obtained at one
point in time on that test. Such samples serve the
vital function of providing a representative nor-
mative group for determining an individual’s ac-
curate profile of IQs and scaled scores, but they
can also serve the equally important function of
understanding individual differences on key
background variables like occupational group,
urban versus rural residence, and race. Subse-
quent studies with new samples can also address
these issues (and occasionally do), but such in-
vestigations are usually conducted with nonran-
dom samples of individuals who are referred for
intellectual assessment for diverse reasons, or
with essentially random samples of normal sub-
jects who are typically small in number and who
reside in the same geographic region.

The sections that follow explore IQ, standard-
score, and scaled-score differences for people
who differ on the kinds of crucial background

variables that serve to stratify the samples of in-
telligence tests. We explore the relationships of
IQs and other scores to the variables of gender,
race, urban versus rural residence, occupational
group, and education level, focusing on data ob-
tained on individually administered clinical tests
of intelligence for adolescents and adults, most
notably the WAIS-III, WAIS-R, Stanford-Binet
IV, and Kaufman tests (e.g., Kaufman Adolescent
and Adult Intelligence Test or KAIT).

GENDER DIFFERENCES

Global Scales
Gender differences on the WAIS-III at ages 20–89
years were examined by Heaton, Manly, Taylor,
and Tulsky (2001) by computing age-corrected and
education-corrected z scores on each WAIS-III
IQ, index, and scaled score in a sample of 2,250

C H A P T E R 4 
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individuals collected during WAIS-III standard-
ization (2,028 standardization cases plus 222
cases from an “education oversampling”). Males
scored higher by about 5 points on V-IQ,  point
on P-IQ, and 3 points on FS-IQ. On the indexes,
men outscored the women by about 3  points on
both the VCI and WMI and about 2  points on
the POI; in contrast, women surpassed men by
about 5  points on the PSI. All of these differ-
ences correspond to relatively small effect sizes,
all below 0.4 SD; the largest difference observed
was the female superiority of 0.37 SD on PSI,
which is a direct function of their better perfor-
mance on both PSI subtests, as discussed in the
next section.

The small differences in favor of males on the
WAIS-III IQs resemble WAIS-R data obtained
for the total standardization sample of 1,880
adults, ages 16–74 years (Reynolds et al., 1987),
and for a sample of 230 above-average, middle-
to upper-middle class adults ages 16–71 (mean
age = 35 years; mean FS-IQ = 110) tested by
Arcenaux, Cheramie, and Smith (1996). Within
the standardization sample, males scored higher
than females by 2.2 points on V-IQ and FS-IQ and
1.4 points on P-IQ (Reynolds et al., 1987). For the
above-average adult sample, males again out-

scored females by a few points, namely 3 to 3
points on the three IQ scales (Arcenaux et al.,
1996). The small gender differences also charac-
terized the 1955 WAIS standardization sample,
with males scoring higher by about 1 IQ point
on the Verbal and Full Scales, with no IQ differ-
ence evident on the Performance Scale (Kaufman,
1990; Matarazzo, 1972). Another WAIS study of
normal adults (264 male and 257 female adoptive
parents, mean age = 39 years, mean FS-IQ =
113.5) produced similar results: Males earned a
higher FS-IQ by 2.6 points (Turner & Willer-
man, 1977).

Non-Wechsler tests have likewise yielded very
small gender differences on their global scales for
adult samples. At ages 17–94 years on the KAIT
(Kaufman & Kaufman, 1993), less than 1 IQ point
separated the education-adjusted IQs earned by
716 men and 784 women on the Fluid and Crys-
tallized Scales (Kaufman & Horn, 1996), as
shown in Table 4.1. Also, at ages 12–23 on the
Stanford-Binet IV (Thorndike et al., 1986b, Ta-
ble 4.5), the standard-score differences between
800 males and 926 females was 1 point or less for
the Composite and for three of the four area
scores (females scored 2.2 points higher on Short-
term Memory).

12

12

12

12

12

TABLE 4.1 Mean differences between males and females on the KAIT Fluid IQ, Crystallized 
IQ, and selected subtests at ages 17 to 94 years, adjusted for educational attainment (N = 1,500)

KAIT IQ or Subtest
Males 

N = 716
Females 
N = 784

Mean 
Difference

Difference 
in SD units

Fluid IQ 100.4 99.6 +0.8 +0.05
Crystallized IQ 99.8 100.1 –0.3 –0.02
Memory for Block Designs (Fluid subtest) 10.5 9.3 +1.2 +0.40
Famous Faces (Crystallized subtest) 10.6 9.9 +0.7 +0.23
Logical Steps (Fluid subtest) 10.1 9.5 +0.6 +0.20
Mystery Codes (Fluid subtest) 10.2 9.8 +0.4 +0.13
Auditory Comprehension (Crystallized subtest) 10.5 10.1 +0.4 +0.13

NOTE: Mean difference = mean for males minus mean for fe-
males. These data are from Kaufman and Horn (1996), who
computed means and SDs based on a special set of “all-adult”
norms for ages 17–94 years, and adjusted these means for edu-

cational attainment in analyses of covariance. Data for Famous
Faces and Auditory Comprehension are based on 767 women
and 705 men.

ch04.fm  Page 97  Tuesday, September 25, 2001  3:00 PM



98 PART II INDIVIDUAL DIFFERENCES ON AGE, SOCIOECONOMIC STATUS, AND OTHER KEY VARIABLES

The similarity in the results of gender-differ-
ence studies for adults from instrument to instru-
ment extends to studies of gender differences for
children. For example, on Wechsler’s children’s
scales, boys outscored girls with slightly higher
IQs on the WISC (Seashore, Wesman, & Dop-
pelt, 1950), WISC-R (Kaufman & Doppelt,
1976), and WISC-III (Slate & Fawcett, 1996); on
the Stanford-Binet IV (Thorndike et al., 1986,
Table 4.5) and Kaufman Assessment Battery for
Children (K-ABC; Kaufman & Kaufman, 1983b,
Table 4.33), girls scored a bit higher at the pre-
school ages, but boys and girls performed equally
at the school-age level.

The overall trend on the WAIS-III and other
tests is for males to score slightly higher than
females on global IQ scales, though there are
notable exceptions (e.g., processing speed), but
these gender differences are of no practical con-
sequence. With large sample sizes, like those
found in the standardization samples, even dif-
ferences of 2 points are likely to be statistically
significant when each variable is treated sepa-
rately. However, such small differences are not
of practical significance. Furthermore, the re-
sults of gender differences on major intelligence
tests are of limited generalizability regarding a
theoretical understanding of male versus female
intellectual functions. The results are contami-
nated because test developers have consistently
tried to avoid gender bias during the test devel-
opment phase, both in the selection of subtests
for the batteries and in the choice of items for
each subtest. Matarazzo (1972) pointed out:
“From the very beginning developers of the best
known individual intelligence scales (Binet, Ter-
man, and Wechsler) took great care to counter-
balance or eliminate from their final scale any
items or subtests which empirically were found to
result in a higher score for one sex over the
other” (p. 352; Matarazzo’s italics). According to
Wechsler (1958): “The principal reason for
adopting such a procedure is that it avoids the
necessity of separate norms for men and
women” (p. 144).

Gender Differences
on Separate Subtests

Gender differences on the separate WAIS-III
subtests (Heaton et al., 2001) were notable (about
0.5 SD) on three subtests: Males outscored fe-
males on Information and Arithmetic and fe-
males scored higher on Digit Symbol. Smaller
effect sizes of about 0.2–0.3 were observed on
Comprehension, Block Design, and Picture Ar-
rangement, with males scoring higher in each
case. Females scored higher on Symbol Search
(0.15 SD), but the remaining seven subtests pro-
duced trivial effect sizes (less than 0.1 SD).

KAIT subtests (Kaufman & Horn, 1996) that
showed more than trivial differences are presented
in Table 4.1. Males scored higher by .13–.40 SD
on five of the eight KAIT subtests, with the larg-
est differences observed on Memory for Block
Designs, Famous Faces, and Logical Steps.
Overall, the strongest gender differences favored
males on WAIS-III Information (0.51 SD),
WAIS-III Arithmetic (0.47 SD), and KAIT
Memory for Block Designs (0.40 SD), and fa-
vored females on WAIS-III Digit Symbol Cod-
ing (0.50 SD).

Kaufman, Chen, and Kaufman (1995) exam-
ined gender differences on six Horn abilities for
587 males and 559 females ages 15–93, based on
categorizations of subtests from three tests de-
veloped by Kaufman and Kaufman (1993, 1994a,
1994b). Two Horn abilities produced standard-
score differences that exceeded 1 point, with
males scoring higher in both instances: Gv or
Broad Visualization (0.45 SD), measured by Ge-
stalt Closure from the Kaufman Short Neuro-
psychological Procedure (K-SNAP), and Gq or
Quantitative Thinking (0.24 SD), measured by
Arithmetic from the Kaufman Functional Aca-
demic Skills Test (K-FAST).

Mathematics Ability

Regarding the higher WAIS-III Arithmetic and
K-FAST Arithmetic scores, males have consis-
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tently outperformed females in quantitative abil-
ity (Halpern, 2000), although the advantage does
not emerge until early adolescence, about age 12
or 13 (Hyde, 1981; Maccoby & Jacklin, 1974).
That research finding may account for the nota-
ble gender difference on WAIS-III Arithmetic,
and also on WAIS-R Arithmetic (0.32 SD, based
on data presented by Kaufman et al., 1988), but
not on Wechsler’s children’s scales (e. g., Jensen &
Reynolds, 1983). Interestingly, the math superior-
ity for males is evident on standardized tests, but
not in classroom grades; research on math perfor-
mance in school has generally reported no differ-
ences, or differences favoring females, even in
high-level mathematics courses (Bridgeman &
Wendler, 1991; Kessel & Linn, 1996). The rea-
sons for the gender differences observed in math
are subtle and sometimes controversial (Gallagher
& DeLisi, 1994; Gallagher et al., 2000; Kessel &
Linn, 1996). Whereas some investigators (Ben-
bow & Stanley, 1980, 1982, 1983) have implicated
biological factors as causing the gender differ-
ences in mathematics, Jacklin (1989) cites the lack
of evidence for biological causation; she focuses
instead on a series of investigations indicating
“that math anxiety, gender-stereotyped beliefs of
parents, and the perceived value of math to the
student account for the major portion of sex dif-
ferences in mathematical achievement” (p. 127).
More recent models take less extreme positions
about causality, recognizing that societal and bio-
logical factors interact systematically to create
gender differences in cognitive abilities such as
mathematics (Halpern, 2000).

Clerical Speed

The substantially better score by females on
Digit Symbol-Coding, and the mildly higher
score on Symbol Search (which places less de-
mand on fine-motor coordination than does
Digit Symbol-Coding), combined to produce the
much higher PSI for females mentioned previ-
ously. Female superiority on Digit Symbol Cod-
ing and symbol-digit substitution tasks (rapidly

copying the digit rather than the symbol) is well
documented in the literature, although the rea-
son for this female advantage is less apparent;
numerous experimental psychologists have sys-
tematically explored explanations for this persis-
tent gender difference. Estes (1974) hypothesized
that females outperform males on these psycho-
motor tasks because of a greater ability to
verbally encode the abstract symbols. This hy-
pothesis has received support from Royer (1978),
who devised three forms of the symbol-digit
substitution task. One form used the easily en-
coded WAIS symbols, while the others used
symbols of greater spatial and orientational com-
plexity (ones not readily encoded verbally). Fe-
males outperformed males significantly on the
WAIS symbols, as expected, but males signifi-
cantly outscored females on the most complex
symbol set. Additional support for the Estes ver-
bal encoding hypothesis comes from Majeres’s
(1983) experiment indicating female superiority
on matching and symbol-digit tasks that utilize
verbal material, contrasted with male superiority
on symbol-digit substitution tasks employing
spatial stimuli.

However, arguments against the Estes hy-
pothesis persist. Delaney, Norman, and Miller
(1981) also used symbol sets that varied in their
degree of verbal encodability and concluded that
the female advantage seems due to a perceptual
speed superiority rather than a verbal encoding
strength. Laux and Lynn (1985) also challenged
the encoding hypothesis, but, unlike the previ-
ous investigations, Laux and Lynn’s correlational
and componential analyses and experimental de-
sign did not provide a direct test of the pertinent
question.

Although the female advantage in Digit Sym-
bol and other tests of clerical speed has emerged
in numerous investigations, including cross-
culturally, Feingold (1988) noted that the size of
the discrepancy had fallen substantially from the
mid-1940s to mid-1980s. Contrary to Feingold’s
(1988) observations, the WAIS-III versus WAIS-
R data do not support a decrease in the female
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superiority in clerical speed through the mid-
1990s, when the WAIS-III was normed. If any-
thing, the discrepancy increased during the
almost two decades that separated the standard-
izations. On the WAIS-R, females earned scaled
scores that averaged 0.92 points higher than
males, across four age groups between 16–19 and
55–74 years (Kaufman, McLean, & Reynolds,
1988), a discrepancy of 0.31 SD, not nearly as
large as the discrepancy of 0.50 SD observed on
WAIS-III Digit Symbol-Coding (0.50 SD).

Spatial Visualization

The higher scores by males than females on
WAIS-III Block Design, KAIT Memory for Block
Designs, KAIT Logical Steps, and K-SNAP
Gestalt Closure undoubtedly reflects the well-
documented male advantage in visual–spatial
ability, or Gv from Horn’s (1989) theory, a skill
that is measured by all of these subtests. Jensen
(1980) states: “The largest and most consistently
found sex difference is spatial visualization abil-
ity, especially on spatial tests that require analy-
sis, that is mentally breaking up a gestalt into
smaller units in ways that facilitate spatial prob-
lem solving (e.g., the Block Designs test)...[;] the
sex difference in spatial ability is not established
consistently until puberty, and it persists thereaf-
ter. Generally, in studies of adolescents and
adults, only about one-fourth of the females ex-
ceed the male median on various tests of spatial
visualization” (p. 626).

Related to this topic, Chastain and Joe (1987)
performed a canonical correlation analysis using
data from the entire WAIS-R standardization
sample. They entered the 11 subtests and a vari-
ety of background variables into the analysis, in-
terpreting as meaningful three canonical factors,
one of which, labeled Manual Dexterity, in-
cluded a .72 loading by Gender (males were
coded as 1, females as zero). Block Design (.49)
and being in a skilled occupation like carpentry
(.38) also related substantially to this dimension;
other tasks with moderate loadings were Picture
Completion, Object Assembly, Picture Arrange-
ment, and Arithmetic. This canonical factor, de-

fined primarily by “maleness,” reiterates other
findings of men generally outperforming women
on visual–spatial tasks.

Hyde (1981) calculated that about 4% of the
variation in visual–spatial abilities is attributed to
gender differences, versus only about 1% each
for verbal ability and quantitative ability. Ac-
cording to Deaux (1984), similar small effect
sizes for the variable of gender have been identi-
fied for noncognitive factors as well, such as ag-
gression and social influence. She states that,
“although additional evidence remains to be
gathered, 5% may approximate the upper bound-
ary for the explanatory power of subject-sex
main effects in specific social and cognitive be-
haviors” (p. 108).

Clinical Implications of
Gender Differences on Mental Tasks

The results of gender differences on major intel-
ligence tests are of limited generalizability re-
garding a theoretical understanding of male
versus female intellectual functions. The results
are contaminated because, as noted, test devel-
opers have avoided gender bias whenever possi-
ble when selecting tasks and items.

Thus, the mean gender differences in global
IQs are undoubtedly an artifact of the specific
subtests included in the WAIS-III, KAIT, and
other tests; to some extent, differences in subtest
scores (such as WAIS-III Information or KAIT
Famous Faces) may be an artifact of the specific
items chosen for each subtest. However, it is pos-
sible to reach some hypotheses about “true”
male–female differences on some of the subtests
(Kaufman et al., 1988). It is hard to imagine how
any Block Design or Digit Symbol items could
have been eliminated due to gender bias (or any
other kind of bias) because of the abstract, non-
meaningful nature of the stimuli; similarly,
Arithmetic items are far more dependent on the
computational process than on the verbal con-
tent, and therefore are not reasonably subject to
the potential impact of bias. Consequently, it
seems reasonable to conclude that adult males
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are superior to adult females in the skills assessed
by WAIS-III Block Design and Arithmetic and
KAIT Memory for Block Designs, and that adult
females clearly outstrip adult males in the ability
measured by Digit Symbol. All of these conclu-
sions are quite consistent with the bodies of
research discussed in the previous sections.
However, even the WAIS-III and KAIT subtests
that yielded the largest gender differences pro-
duced differences of about 0.40 to 0.50 SD,
which reflect small (or, at best, moderate) effect
sizes (McLean, 1995). Consequently, even the
tried-and-true gender differences produce dis-
crepancies on adult intelligence tests that are too
small to be of very much clinical value.

ETHNIC DIFFERENCES IN IQ

This section reports data on ethnic differences,
focusing on the groups for which there are ample
data based on research with the WAIS-III and
other individually administered intelligence tests
for adolescents and adults: Caucasians, African
Americans, and Hispanics.

Differences between
Caucasians and African Americans

The difference of about 1 standard deviation in
the IQs earned by Caucasians and African Amer-
icans, identified for numerous samples with a
wide variety of tests (Hauser, 1998; Lichten-
berger, Broadbooks, & Kaufman, 2000; Puente
& Salazar, 1998) and seemingly impervious to
time, also is similar to the trends seen on the
WAIS-III.

WAIS-III IQs and Factor Indexes

With a statistical adjustment for age, but not for
educational attainment, Caucasians outscored
African Americans on the four WAIS-III indexes
at ages 20–89 years by about .80 SD to nearly 1.0
SD (Manly, Heaton, Taylor, 2000), differences of
about 12 to 15 standard-score points. When cor-

rected for age, gender, and education in a sub-
sample of the standardization sample, ages 20 to
89 years, based on data for 1,734 whites and 282
African Americans (Heaton, et al., 2001), the fol-
lowing differences were observed: Caucasians
outscored African Americans by 0.73 of a stan-
dard deviation on V-IQ, .83 of a standard devia-
tion on P-IQ, and .86 of a standard deviation on
FS-IQ, discrepancies of about 11 to 13 IQ
points. When corrected for age, gender, and ed-
ucation, Caucasian–African American differ-
ences on the factor indexes ranged from .66 SD
on WMI to .84 SD on POI, differences corre-
sponding to 10 to 12  standard-score points.

The age-, gender-, and education-adjusted
mean IQs and Indexes for African Americans
spanned the narrow range of about 89 to 92,
when the z scores presented by Heaton et al.
(2001) are converted to standard scores with
mean = 100 and SD = 15. In contrast, WISC-III
means at ages 6–16 years for a sample of African
Americans matched to a sample of Caucasian on
age, gender, parental education, and other vari-
ables spanned the much wider range of 88.8 on
POI to 96.9 on PSI and 97.0 on FDI (Prifitera,
Weiss, & Saklofske, 1998, Table 1.2). The effect
sizes for Caucasian-African American differ-
ences on the WISC-III for the P-IQ, FS-IQ, and
POI are similar to the values reported for the
WAIS-III, ranging from 0.73 to 0.85, but the
WISC-III effect sizes are smaller for V-IQ and
VCI (0.59), and much smaller for FDI (WMI)
and PSI (0.27–0.37) (Prifitera et al., 1998).

In general, then, discrepancies between Cau-
casians and African Americans on the Wechsler
IQs and indexes are larger for adults than for
children and adolescents. Prifitera et al. (1998,
Table 1.4) divided their matched samples into
two broad age groups (6–11 years, N = 143 Afri-
can Americans; 12–16, N = 109), and presented
IQ and index differences between Caucasians
and African Americans for these two broad
groups. Their results, when juxtaposed with
Heaton et al.’s (2001) findings, reveal changes in
effect sizes from childhood to adolescence to
adulthood. The effect sizes for all three IQs and
for VCI and POI are much higher at ages 12–16

12
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than at ages 6–11, and the adolescent values are
even higher than the adult values. For FDI
(WMI) and PSI, the effect sizes increased with
increasing age.

WAIS-R IQs

WAIS-R IQ differences for Caucasians and Afri-
can Americans, uncorrected for education, were
quite similar to uncorrected WAIS-III index dif-
ferences reported by Manly et al. (2000), as Cau-

casians scored higher on WAIS-R IQs by about
1  points on V-IQ, 14 points on P-IQ, and 14
points on FS-IQ. Table 4.2 presents interesting
data for WAIS-R IQs—Caucasian–African Amer-
ican IQ differences for groups differing in age,
gender, education, and occupation—provided by
Reynolds et al. (1987) and presented here be-
cause comparable data are not available for the
WAIS-III.

The Caucasian-African American differences
on the WAIS-R are a virtual constant across age

12 12

TABLE 4.2 Differences in the mean WAIS-R IQs earned by Caucasians and African 
Americans, by age, gender, education, and occupation

Verbal IQ Performance IQ Full Scale IQ

Variable Caucasians
African

Americans Diff. Caucasians
African

Americans Diff. Caucasians
African

Americans Diff.

Age

16–19 100.7 88.0 +12.7 100.7 87.2 +13.5 100.8 86.9 +13.9

20–34 101.5 88.4 +13.1 101.9 87.5 +14.4 101.8 87.0 +14.8

35–54 101.3 87.2 +14.4 101.4 87.2 +14.2 101.4 86.6 +14.8

55–74 101.3 87.8 +13.5 101.0 87.3 +13.7 101.4 87.0 +14.4

Gender

Male 102.3 88.2 +14.1 101.9 87.9 +14.0 102.4 87.3 +15.1

Female 100.2 87.6 +12.6 100.6 86.8 +13.8 100.3 86.4 +13.9

Education

0–8 Years 87.9 80.9 +7.0 91.0 81.0 +10.0 88.6 80.2 +8.4

9–11 Years 97.4 87.8 +9.6 99.5 86.4 +13.1 98.0 86.3 +11.7

12 Years 101.1 91.9 +9.2 101.2 90.9 +10.3 101.1 90.7 +10.4

13+ Years 112.1 95.8 +16.3 108.4 97.5 +10.9 111.6 95.8 +15.8

Occupation

Prof./Tech./Mgr./
Cler./Sales/Skilled 105.2 94.9 +10.3 104.7 93.1 +11.6 105.4 93.5 +11.9

Semiskilled and 
Unskilled 93.9 84.8 +9.1 96.0 85.3 +10.7 94.4 84.2 +10.2

Not in Labor Force 100.8 86.5 +14.3 100.0 85.6 +14.4 100.5 85.3 +15.2

NOTE: Diff. = Difference. Difference scores equal the mean
earned by Caucasians minus the mean earned by African
Americans. Data are from “Demographic characteristics and
IQ among adults: Analysis of the WAIS-R standardization

sample as a function of the stratification variables,” by C. R.
Reynolds, R.L. Chastain, A. S. Kaufman, & J. E. McLean,
1987, Journal of School Psychology, 25, 323–342. Copyright 1987
by Elsevier Science. Reprinted with permission.

ch04.fm  Page 102  Tuesday, September 25, 2001  3:00 PM



CHAPTER 4 INDIVIDUAL DIFFERENCES ON GENDER, ETHNICITY, RESIDENCE, AND STATUS 103

groups and for males and females, as African
Americans consistently earned mean V-, P-, and
FS-IQs between 86  and 88 . For education
level, unlike for the variables of age and gender,
the WAIS-R IQs of African Americans varied by
about 1 standard deviation, ranging from a low
of 80–81 for those with less than 9 years of edu-
cation to 96–97 for those with at least some col-
lege experience. Caucasian–African American
differences were smallest for individuals with 0–8
years of schooling (7 to 10 points), and only
reached the traditional 1 standard deviation dis-
crepancy for the most educated group. However,
the data for individuals with 13 or more years of
education are tentative at best because the entire
sample of African Americans totaled only 20.
(No other cell in Table 4.2 is based on a sample
size of less than 41.)

The results of ethnic difference analyses in Ta-
ble 4.2 indicate that, within middle-class occupa-
tions, Caucasians outscored African Americans
by about 10 to 12 IQ points on the WAIS-R, and
they outscored African Americans by about 9 to
11 points within working-class occupations. It is
only for the group of adults not in the labor force
that the familiar 15-point difference emerged.
When one looks at occupational group WAIS-R
IQ differences within each ethnic group, the
middle-class workers outscored the working-
class subjects by about 9 to 11 points for Cauca-
sians, and by about 8 to 10 points for African
American adolescents and adults. Thus, the im-
pact of occupational group on IQ is comparable
for both ethnic groups. However, as Reynolds et
al. (1987) have pointed out, the mean WAIS-R
IQs for African American middle-class individu-
als are of the same order of magnitude as the
mean IQs of Caucasian working-class people.
Data are not presented in Table 4.2 for ethnic dif-
ferences by urban versus rural residence because
of small sample sizes for rural African Americans
(N = 25). Reynolds et al. (1987) have reported,
however, that the mean IQs for the small sample
of rural African Americans were trivially lower
than the means for urban African Americans (1
point on the Full Scale).

Stanford-Binet IV
and the Kaufman Tests

Thorndike, Hagen, and Sattler (1986b) reported
data for African Americans and Caucasians in the
Binet-4’s standardization sample, and observed
ethnic differences for their adolescent and adult
sample (ages 12–23) that are similar to the ones
found for the WAIS-III and WAIS-R. Cauca-
sians (N = 1,303) outscored African Americans
(N = 210) by 17.4 points (1.16 SD) on the Com-
posite (means of 103.5 and 86.1 based on stan-
dard scores having a mean of 100 and SD of 16),
and demonstrated a comparable discrepancy on
the Verbal Reasoning, Abstract/Visual Reason-
ing, and Quantitative Reasoning Area scores; Af-
rican Americans earned mean standard scores of
85.4 to 87.7 on these three area scores. In Short-
Term Memory, Caucasians scored about 11
points (0.73 SD) higher, 102.1 versus 91.2.

Results on two tests developed by the Kauf-
mans have shown similar patterns in Caucasian–
African American group differences. On the
Kaufman Adolescent and Adult Intelligence Test
(KAIT; Kaufman & Kaufman, 1993)—without
an education adjustment—differences between
Caucasians (N = 1,547) and African Americans
(N = 241) were 11–12 IQ points at ages 11–25
years, and 13–14 IQ points at ages 25–94 years,
on the Crystallized, Fluid, and Composite Scales
(effect sizes ranging from .73–.93 SD) (Kaufman,
McLean, & Kaufman, 1995). After covarying for
educational attainment, the differences reduced
to 8–9 points for the Crystallized and Fluid IQs
at ages 11–24 and to 10 points for ages 25–94,
corresponding to effect sizes of 0.58 SD and 0.68
SD, respectively (A. Kaufman, McLean, et al.,
1995). Differences were similar on both the
Crystallized and Fluid Scales for both age
groups, both with and without an educational
adjustment; A. Kaufman, McLean, et al. (1995)
did not report an education-adjusted KAIT
Composite IQ.

On the Kaufman Brief Intelligence Test (K-
BIT; Kaufman & Kaufman, 1990), at the ages of
20–90 years with standard scores adjusted for

12 12
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educational attainment, Caucasians (N = 391)
performed better than African Americans (N =
52) by 14.6 points on the K-BIT Composite, an
effect size of 0.97 SD.

Wechsler and Kaufman Subtest Profiles

When ethnic differences are examined on global
scales, specific differences in the subtest profile
tend to be masked. In this section, Caucasian–
African American differences are examined on
the separate subtests of the WAIS-III, WAIS-R,
and several Kaufman tests.

On the WAIS-III, Heaton et al. (2001) found
that, when they corrected for age, gender, and
education, the largest differences between Afri-
can Americans and Caucasians were on Block
Design, Object Assembly, Symbol Search, and
Vocabulary (effect sizes of 0.7–0.8 SD), and the
smallest differences were on Digit Span, Picture
Arrangement, Information, and Letter-Number
Sequencing (effect sizes of 0.3–0.6 SD).

Kaufman et al. (1988) conducted MANOVAs
and follow-up univariate ANOVAs on the 11
WAIS-R subtests for each of four age groups and
found that Caucasians significantly outscored Af-
rican Americans on each of the 11 subtests for all
age groups. WAIS-R Block Design and Vocabu-
lary produced the most substantial differences,
with effect sizes of about 1.0 SD; smallest effect
sizes, of about 0.50 SD, were yielded for Digit
Span and Picture Arrangement. The results were
similar for each age group between ages 16–19 and
55–74 years. These WAIS-R results are remark-
ably similar to Heaton et al.’s (2001) WAIS-III
findings. For both the WAIS-III and WAIS-R, the
categories of subtests producing the largest and
the smallest Caucasian–African American differ-
ence are each composed of both Verbal and Perfor-
mance subtests. The subtests that produced the
smallest differences are interesting in the wide ar-
ray of abilities they cover. On both the WAIS-III
and WAIS-R, relatively small differences are pro-
duced by tests that measure short-term memory
(Digit Span) and reasoning (Picture Arrange-
ment), at opposite ends of Jensen’s (1980) Level I

and Level II ability continuum. On the WAIS-III,
the four smallest differences occurred for one sub-
test associated with each of the four factor indexes:
VCI (Information), POI (Picture Arrangement),
WMI (Letter-Number Sequencing), and PSI
(Symbol Search). Although Picture Arrangement
is not technically on the POI, it has traditionally
loaded on PO factors, including the WAIS-III PO
factor (see Chapter 7). Information, often consid-
ered the most culture-loaded Wechsler subtest, is
unexpectedly among the WAIS-III group with
relatively small effect sizes; its effect size of 0.51
SD is notably lower than its mean effect size (0.78
SD) in the WAIS-R analyses (Kaufman et al.,
1988), perhaps because of the extensive use of bias
panels and bias analyses by The Psychological
Corporation (1997) during the item development
and item selection phase of constructing the
WAIS-III.

A. Kaufman, McLean, et al. (1995) analyzed
subtest profiles as well as KAIT IQs in their ed-
ucation-controlled investigation of ethnic differ-
ences. The following KAIT subtests produced
the smallest differences between Caucasians and
African Americans (age group and effect sizes are
in parentheses):

• Famous Faces (11–24, 0.15 SD, not signifi-
cant at p < .05);

• Rebus Learning (11–24, 0.33 SD and 25–94,
0.38 SD);

• Definitions (11–24, 0.43 SD);
• Auditory Comprehension (11–24, 0.48 SD

and 25–94, 0.55 SD); and
• Logical Steps (11–24, 0.50 SD) (A. Kaufman,

McLean, et al., 1995). 

Largest Caucasian–African American differ-
ences were on:

• Mystery Codes (11–24, 0.74 SD);
• Logical Steps (25–94, 0.70 SD);
• Memory for Block Designs (11–24, 0.66 SD

and 25–94, 0.69 SD);
• Definitions (25–94, 0.69 SD); and
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• Famous Faces (25–94, 0.65 SD) (A. Kaufman,
McLean, et al., 1995).

As with the Wechsler results, the array of subtests
in the “large difference” and “small difference”
categories is wide, with both the Fluid and Crys-
tallized Scales represented in each category for
both age groups.

In addition, two subtests that produced among
the smallest differences at ages 11–24 (Famous
Faces, Logical Steps) yielded among the largest
differences at ages 25–94. For both age groups,
Rebus Learning (a Fluid test of learning ability)
and Auditory Comprehension (a Crystallized
test) produced relatively small differences. Also,
for both age groups, a Fluid subtest yielded the
largest Caucasian–African American discrepancy,
Mystery Codes at ages 11–24 and Logical Steps
at ages 25–94. The nonsignificant difference at
ages 11–24 on Famous Faces, a measure of gen-
eral factual knowledge, is consistent with the
WAIS-III findings for Information, although Fa-
mous Faces did produce substantial differences
for the older sample. Also, the relatively large dif-
ferences on KAIT Memory for Block Designs co-
incides with substantial differences on WAIS-III
and WAIS-R Block Design.

At ages 20–90 years on the Kaufman Brief In-
telligence Test (K-BIT; Kaufman & Kaufman,
1990), with standard scores adjusted for educa-
tional attainment, Caucasians (N = 391) per-
formed better than African Americans (N = 52)
on both a crystallized task (Vocabulary) and a
fluid task (Matrices) by 0.87 SD and 0.91 SD, re-
spectively (Kaufman & Wang, 1992), differences
that are inexplicably larger than those observed
for the KAIT subtests.

As mentioned in the discussion of gender dif-
ferences on specific subtests, J. Kaufman et al.
(1995) investigated individual differences at ages
15–93 years on six Horn abilities, as measured by
subtests included on three Kaufman tests. After
adjustment for educational attainment, Cauca-
sians (N = 956) scored significantly higher than
African Americans (N = 128) on all six Horn abil-
ities. Largest differences were on the measure of

Gq (Quantitative Thinking, assessed by K-FAST
Arithmetic, effect size = 0.79) and on one of the
two measures of Glr (Long-term Retrieval, as-
sessed by KAIT Auditory Delayed Recall, effect
size = 0.64). Considerably smaller differences
were found for the other Horn abilities:

• Gf (Fluid Reasoning, assessed by K-SNAP 4-
Letter Words, effect size = 0.31),

• Gsm (Short-term Memory, assessed by K-
SNAP Number Recall, effect size = 0.36),

• The second measure of Glr (assessed by KAIT
Rebus Delayed Recall, effect size = 0.45),

• Gv (Broad Visualization, assessed by K-SNAP
Gestalt Closure, effect size = 0.46), and

• Gc (Crystallized Knowledge, assessed by K-
FAST Reading, effect size = 0.50).

The most interesting finding reported by J.
Kaufman et al. (1995) on the six Horn abilities is
the relatively small effect size of .31 (less than 5
standard-score points when education is covar-
ied, and less than 6 points without a covariate) for
the measure of Gf, a novel test of fluid reasoning
that emphasizes problem solving in a different
way from Wechsler’s POI subtests. The K-SNAP
4-Letter Words subtests does measure speed of
problem solving, but using linguistic stimuli and
emphasizing mental, not visual-motor, process-
ing speed. In contrast, all Wechsler nonverbal
subtests use pictures or designs, most measure Gv
as well as Gf, and most rely on visual–motor
speed for success. Chen, Kaufman, and Kaufman
(1994) posit that the uniqueness and novelty of
the K-SNAP’s fluid task (4-Letter Words) may
have influenced the results, thereby producing
findings different from previous research, includ-
ing research on the apparently similar KAIT
measures of Gf and Gc  (A. Kaufman, McLean, et
al., 1995). The greatly reduced Caucasian–African
American differences on this novel test of ab-
stract, fluid reasoning should encourage test de-
velopers to pursue a variety of other new tasks in
the effort to construct tests that are fairer to di-
verse ethnic groups.
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Differences between
Caucasians and Hispanics

Each of the studies cited in the previous sections,
except for Reynolds et al.’s (1987) and Kaufman
et al.’s (1988) WAIS-R investigations, reported
data for samples of Hispanics in addition to sam-
ples of Caucasians and African Americans. In this
section, we summarize discrepancies observed
between Caucasians and Hispanics and also be-
tween African Americans and Hispanics.

WAIS-III IQs and Factor Indexes

In addition to providing comparisons of WAIS-III
scores for Caucasians and African Americans,
Heaton et al. (2001) also presented comparisons
for Caucasians versus Hispanics. They corrected
for age, gender, and education in a subsample of
the standardization sample, ages 20 to 89 years,
based on data for 1,734 Caucasian and 163 His-
panics. We converted the z scores provided by
Heaton et al. (2001) to standard scores with
mean = 100 and SD = 15. When adjusted for
background variables, Hispanic adults earned
mean IQs of about 96–99, with V-IQ higher
than P-IQ by 3.3 points. The profile of indexes
reveals a wider range, from a low of about 94 on
WMI to a high of about 100 on PSI. Interest-
ingly, the VCI-POI discrepancy is a trivial 1.2
points, even smaller than the P > V difference.
When the Caucasian–Hispanic comparisons
were only corrected for age (not education and
gender), the ethnic differences were larger: Cau-
casians scored about 6–7 points higher on POI
and PSI (0.4 to 0.5 SD) and about 11–12 points
higher on VCI and WMI (0.7 to 0.8 SD) (Manly
et al., 2000), indicating a POI > VCI profile of
about 5 points (no data for IQs were presented).

P > V profiles for Hispanic individuals reflect
the language demands and cultural content of
the Verbal scale on the Wechsler tests, which
may unduly depress scores for those whose first
or second language is Spanish and whose cultural
and subcultural influences are from the nondom-
inant culture. The small P > V and POI > VCI

WAIS-III profiles, especially with education and
gender controlled, are contrary to the bulk of lit-
erature in this area (e.g., Valencia & Suzuki, 2001),
although much of the previous research has been
with children. A comparison of WISC-III and
WAIS-III data likewise shows a more pro-
nounced P > V profile for children and adoles-
cents than for adults. On the WISC-III, the P >
V difference within the standardization sample
averaged 5.6 IQ points, with differences larger for
children from lower socioeconomic backgrounds
(8.6 points for children whose parents had 0–8
years of schooling versus 1.9 points for 13+ years
of schooling) (Prifitera et al., 1998, Table 1.8).
POI > VCI profiles were similar in magnitude,
averaging 5.2 points for the total sample; 8.7
points for parental education < 9 years; and 1.1
points for 13+ years.

The largest effect size, by far, when comparing
Caucasian and Hispanic adults on the WAIS-III
IQs and indexes is the value of 0.58 SD for
WMI. Small effect sizes of 0.29–0.39 SD were
obtained for the verbal scores (V-IQ and VCI)
and trivial effect sizes of 0.12–0.22 SD were ob-
tained for the nonverbal scores (P-IQ, POI, and
PSI). By way of contrast, effect sizes for matched
Caucasian and Hispanic samples on the WISC-III
for ages 6–16 years (Prifitera et al., 1998, Table
1.3) are as follows: FDI, akin to WMI (0.29 SD);
V-IQ and VCI (0.20–0.24 SD); and P-IQ, POI,
and PSI (–0.0–0.15 SD). Though the pattern of
effect sizes is the same for children and adults,
the magnitude of the effects is consistently lower
for the 6–16 year range, as summarized by the
values for FS-IQ (0.19 SD for WISC-III vs. 0.32
SD for WAIS-III).

Stanford-Binet IV
and the Kaufman Tests

The Binet-4 Technical Manual (Thorndike et al.,
1986b, Table 4.5) presented mean standard
scores, uncorrected for education, for 1,303 Cau-
casian and 111 Hispanic 12–23-year-olds. The
Hispanic individuals earned a mean of 99.0 on the
Abstract/Visual Reasoning scale (nonverbal) and a

ch04.fm  Page 106  Tuesday, September 25, 2001  3:00 PM



CHAPTER 4 INDIVIDUAL DIFFERENCES ON GENDER, ETHNICITY, RESIDENCE, AND STATUS 107

mean of 93.1 on Verbal Reasoning, a discrepancy
of 5.9 points. Effect sizes for Caucasian–Hispanic
differences were 0.22 SD for the nonverbal scale
and 0.69 SD for the verbal scale. The Short-term
Memory scale, akin to FDI and WMI, produced
an effect size of 0.44 SD.

On the KAIT (Kaufman & Kaufman, 1993),
Hispanics scored 3.9 points higher on Fluid IQ
than Crystallized IQ at ages 11–24 (N = 76 His-
panics) and 5.7 points higher at ages 25–94 (N =
64 Hispanics), without an adjustment for educa-
tion (A. Kaufman, McLean, et al., 1995). These
differences resemble the magnitude of P > V dif-
ferences on the WISC-III and WAIS-III, al-
though Fluid IQ is not the same as P-IQ; they
load on separate factors (Kaufman, Ishikuma, &
Kaufman, 1994), and the Fluid subtests require
verbal ability for success, including verbal re-
sponding for Rebus Learning and verbal com-
prehension for Logical Steps. With educational
attainment covaried, Caucasians outscored His-
panics on the Crystallized Scale by about 6
points at ages 11–24 and 9 points at ages 25–94
(A. Kaufman, McLean, et al., 1995). In contrast,
differences for both groups on the Fluid Scale
were only about 3–4 IQ points. Across ages, ef-
fect sizes were about 0.50 SD for Crystallized IQ
versus .25 SD for Fluid IQ with education con-
trolled (A. Kaufman, McLean, et al., 1995).

Findings on the K-BIT (Kaufman & Kauf-
man, 1990) supported the KAIT results for the
fluid–crystallized distinction. At ages of 20–90
years, with standard scores adjusted for educa-
tional attainment, Caucasians (N = 391) per-
formed better than Hispanics (N = 37) by 15.3
standard-score points on Vocabulary (a measure
of Gc), versus 6.6 points on Matrices (a measure
of Gf ), corresponding to effect sizes of 1.02 SD
and 0.44 SD, respectively (Kaufman & Wang,
1992). Hispanics earned education-adjusted mean
Matrices standard scores that were 7.8 points
higher than their Vocabulary scores. Interest-
ingly, the Matrices–Vocabulary K-BIT discrep-
ancy was smaller for children at ages 4–7 (5.4
points), 8–12 (2.3 points), and 13–19 (1.4 points)
(Kaufman & Wang, 1992). The Kaufman Assess-

ment Battery for Children (K-ABC; Kaufman &
Kaufman, 1983), which was specifically designed
to minimize the impact of language and culture
on its IQ scale (the Mental Processing Compos-
ite), yields virtually no differences in intellectual
performance for Caucasian versus Hispanic
children ages 2  to 12  years (Lichtenberger,
Broadbooks, & Kaufman, 2000).

Wechsler and Kaufman Subtest Profiles

Based on Heaton et al.’s (2001) age-, gender-, and
education-adjusted analyses, the largest differ-
ences between Caucasians and Hispanics were on
the three WMI subtests and Similarities (effect
sizes of 0.38–0.48 SD) and the smallest differences
were mostly on Performance subtests (Digit Sym-
bol, Picture Arrangement, Block Design, Object
Assembly) plus the Information subtest (effect
sizes of 0.02–0.15 SD). Although the three WMI
subtests all involve verbal comprehension and
oral responding, it is nonetheless surprising that
the WMI subtests produced larger discrepancies
between Caucasian and Hispanic adults than any
of the VCI subtests. Two other notable findings
when comparing Caucasian–African American
differences to Caucasian–Hispanic discrepancies:
(1) the culturally loaded Verbal subtest, Informa-
tion, produced among the smallest differences
for both Hispanics and African Americans; and
(2) the subtest profiles for Hispanics and African
Americans were dramatically different. Regard-
ing the latter point, two subtests that produced
among the smallest Caucasian–African American
differences (Digit Span and Letter-Number Se-
quencing) yielded relatively large differences be-
tween Caucasians and Hispanics, whereas two
subtests that yielded relatively large Caucasian–
African American discrepancies (Object Assem-
bly and Block Design) were among the group of
subtests that produced very small Caucasian–
Hispanic differences.

The education-controlled study of ethnic dif-
ferences on KAIT scales and subtests (A. Kauf-
man, McLean, et al., 1995) yielded small effect
sizes for Caucasian–Hispanic comparisons on all

12 12
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KAIT subtests at ages 11–24, and all but two at
ages 25–94. Differences on the four Fluid sub-
tests were uniformly small for both age groups,
ranging from 0.08–0.30 SD for the younger sam-
ple and from 0.15–0.36 SD for the older sample.
For both groups, the lowest effect size was for
Rebus Learning—which also produced quite
small effect sizes for Caucasians versus African
Americans—and the highest was for Memory for
Block Designs (which, oddly, is the only KAIT
Fluid subtest that does not depend on verbal abil-
ity for success). Among the four Crystallized
subtests, the culturally loaded, factual-knowledge
Famous Faces task produced the lowest effect size
for both age groups (a nonsignificant 0.02 SD for
ages 11–24 and 0.27 SD for ages 25–94). The only
two subtests with moderate effect sizes (> .50)
were Double Meanings (0.72 SD) and Auditory
Comprehension (0.59 SD), both for the older
group, with Double Meanings also yielding the
highest effect size (0.49 SD) for the younger
sample. Double Meanings requires verbal reason-
ing, flexibility, and knowledge of the subtleties of
language concepts, and Auditory Comprehen-
sion measures verbal comprehension and verbal
memory for meaningful information told as part
of a mock news broadcast. Both of these subtests
probably produced the largest effect sizes among
KAIT subtests because of their heavy linguistic
and cultural demands. Though Definitions, a
Crystallized subtest, and Logical Steps, a Fluid
measure, also require excellent linguistic skills
for success, both of these tasks produced rela-
tively small Caucasian–Hispanic discrepancies
for both age groups (effect sizes in the 0.20–0.35
range).

The very small Caucasian–Hispanic differ-
ences on Famous Faces accords well with similar
findings in the comparison of Caucasians to Afri-
can Americans and these results are also congru-
ent with the finding that WAIS-III Information
produced among the smallest ethnic differences
for both African Americans and Hispanics. Bias
reviewers and bias analyses were conducted dur-
ing the development of the KAIT, just as such
procedures were followed for the WAIS-III,

which may pertain to the relatively small differ-
ences that were observed on such culturally
loaded subtests, but these results are, nonethe-
less, unexpected. Interestingly, K-ABC Faces &
Places, a children’s analog to Famous Faces,
yielded fairly small differences between Cauca-
sians and both Hispanics and African Americans
(Kaufman & Kaufman, 1983b, Table 4.35).

The previously mentioned investigation of dif-
ferences on six Horn abilities (J. Kaufman et al.,
1995) also investigated Caucasian–Hispanic dif-
ferences (N = 62 Hispanics). All effect sizes were
moderate (0.04–0.40 SD), and only two reached
statistical significance: Gq (K-FAST Arithmetic)
and Gsm (K-SNAP Number Recall). The Arith-
metic subtest requires verbal comprehension and,
because the test measures functional math, the
items were placed with a U.S. cultural context.
Number Recall—like the WAIS-III WMI and its
separate subtests, Binet-4 Short-term Memory,
and KAIT Memory for Block Designs—yielded
relatively large effect sizes suggesting that Cau-
casians may perform better than Hispanics on
some tests of immediate memory. In contrast,
Caucasian–Hispanic differences were small on
both measures of long-term retrieval (KAIT De-
layed Recall subtests) in the J. Kaufman et al.
(1995) investigation.

The pattern of performance across the Wech-
sler and Kaufman tests, plus the Binet-4, indi-
cates that Hispanic adolescents and adults
perform better, in general, on fluid than crystal-
lized tasks, and they perform better on nonverbal
visual–spatial and highly speeded tasks than they
do on measures of short-term and working
memory, especially those with a verbal compo-
nent. Clearly, if an adolescent or adult of His-
panic descent is raised as bilingual or is less
acculturated into U.S. society, then tests that tap
verbal skill or knowledge of the dominant cul-
ture do not provide unbiased estimates of their
capabilities. When testing individuals from a
nondominant culture, clinicians must use cau-
tion in interpreting performance on tests that are
school-related or require acculturation (Lichten-
berger, Broadbooks, & Kaufman, 2000).
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URBAN–RURAL
RESIDENCE DIFFERENCES

WAIS-III and KAIT data on the relationship of
IQ to urban versus rural residence have not been
reported, so this discussion is limited to analyses
of the WAIS-R (Reynolds et al., 1987) and other
older tests. WAIS-R IQs for the total WAIS-R
standardization sample revealed that urban–rural
differences were small and nonsignificant: Ur-
ban residents outscored their rural counterparts
by a trivial 2  points on V-IQ, less than 1 point on
P-IQ, and 2 points on FS-IQ. For males, urban–
rural IQ differences on the Verbal, Performance,
and Full Scales were 2, 0, and 1  points, respec-
tively; for females, urban residents scored higher
by 3 points, 2 points, and 2  points. Residence
differences were nonsignificant for males and fe-
males, and the interaction between gender and
residence was nonsignificant as well, as were the
interactions between residence and all other
stratification variables examined by Reynolds et
al. (1987). Consequently, no further urban–rural
IQ data are presented here.

Further, urban versus rural residence had
loadings of approximately zero on all three ca-
nonical factors rotated by Chastain and Joe
(1987), derived from an analysis of the WAIS-R
subtests and pertinent background variables.
Therefore, coming from an urban or rural back-
ground was independent of a person’s general
intelligence, nonverbal ability, and manual
dexterity.

Generational Changes
in Urban–Rural Differences

Urban versus rural residence IQ discrepancies
gradually declined from the 1930s to late 1970s;
the urban superiority on the old Stanford-Binet at
ages 2–18 years ranged from 6 to 12 points for dif-
ferent age groups tested in the 1930s (McNemar,
1942). For children aged 5 to 15 tested on the
WISC in the late 1940s, the urban advantage was

4 to 6 IQ points (Seashore et al., 1950), and for
preschool and primary grade children tested on
the WPPSI in the mid-1960s the difference was
only 3  points.

Urban children, adolescents, and adults still
retained a slight advantage over rural individuals
into the 1970s, scoring 1  to 2 points higher on
the WISC-R (Kaufman & Doppelt, 1976),
normed in the early 1970s, and on the WAIS-R,
normed in the mid- to late-1970s. However, as
noted, the WAIS-R difference did not reach sta-
tistical significance, and it is conceivable that even
the 2-point urban advantage on the WISC-R and
WAIS-R would disappear if other variables were
controlled. The reduction to zero of the urban–
rural difference on WPPSI is precisely what
occurred when urban and rural children were
matched carefully on age, gender, race, region,
and father’s occupation (Kaufman, 1973).

Data for the Binet-4 (Thorndike, Hagen, &
Sattler, 1986a, 1986b) are consistent with the
trend of reduced urban superiority. Thorndike et
al. (1986b) presented data for rural individuals
and for people from cities of various sizes. At
ages 2 to 6 years, urban children (those living in
cities with populations of 2,500+) outscored ru-
ral youngsters by 2.6 points; at ages 7 to 11 and
12 to 23, however, rural individuals earned
higher mean Composite scores on the Binet-4 by
1.1 and 3.2 points, respectively. The elimination
of the urban superiority from earlier years is ob-
vious, but the Binet urban–rural data are un-
doubtedly contaminated by the socioeconomic
variable, which was poorly stratified in the Binet-
4 norming program.

The best explanation of the steady reduction,
and perhaps elimination, of residence differences
over the past 50 years is the impact of mass me-
dia on people living anywhere in the United
States. Television and other means of communi-
cation, along with improved educational facili-
ties and opportunities and the advent of the
Internet, have ended the relative isolation of
people living in rural areas, making the kinds of
facts and problems assessed by intelligence tests
readily accessible to almost everyone.
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Residence Differences
on the WAIS-R Subtests

Urban–rural residence differences on the 11 sep-
arate WAIS-R subtests were nonsignificant at
ages 16–19, 20–34, and 35–54 in the MANOVAs
conducted by Kaufman et al. (1988), but reached
significance at the .01 level for the 55- to 74-
year-olds. Table 4.3 shows the mean scaled
scores on the 11 WAIS-R subtests earned by ur-
ban and rural adults aged 55–74 and indicates the
four tasks that reached statistical significance, all
favoring urban elderly adults: Information, Digit
Span, Vocabulary, and Arithmetic.

As Kaufman et al. (1988) point out, three of
these subtests (not Digit Span) measure what Ban-
natyne (1968) has termed Acquired Knowledge—
school-related, crystallized abilities. The impli-

cation is that those individuals who were born
from the early 1900s to the mid-1920s (and were
therefore 55 to 74 years old when the WAIS-R
was normed), and who were raised in rural areas,
did not have the opportunity to benefit from
improved education and more accessible mass me-
dia; hence, they did not perform as well on school-
related tasks as did their urban contemporaries.

One would anticipate that growing up in a ru-
ral environment in the first quarter of the twen-
tieth century would not adversely affect success
on nonverbal subtests, and that is precisely what
is revealed in Table 4.3. Urban–rural residence is
probably not a meaningful variable for elderly
people per se, but just for those individuals who
grew up before World War II. If this interpreta-
tion of the interaction between age group and
residence found in the WAIS-R subtest data is

TABLE 4.3 Mean scaled scores on the WAIS-R subtests earned by urban 
and rural adults ages 55–74

Subtest Urban Mean Rural Mean Difference

Verbal
Information 9.5 8.7 +0.8**
Digit Span 9.0 8.0 +1.0**
Vocabulary 9.6 8.4 +1.2**
Arithmetic 9.2 8.3 +0.9**
Comprehension 9.3 9.1 +0.2**
Similarities 8.1 7.5 +0.6**

Performance
Picture Completion 7.4 7.0 +0.4**
Picture Arrangement 6.9 6.7 +0.2**
Block Design 7.0 7.1 –0.1**
Object Assembly 7.1 7.4 –0.3**
Digit Symbol 5.9 5.8 +0.1**

**p < .01; *p < .05
NOTE: Difference equals urban mean minus rural mean. Data are only presented for
adults aged 55–74 because this is the only age group for which a significant main effect
for residence was obtained in the MANOVAs investigating urban–rural differences on
the 11 subtests (Kaufman et al., 1988). Data are from Journal of School Psychology, 25,
Reynolds et al., “Demographic characteristics and IQ among adults,” pp. 323–342,
1987, with permission from Elsevier Science.
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correct, then only the very oldest WAIS-III or
KAIT age groups (75 and above) would be
predicted to show significant urban–rural differ-
ences on the more crystallized subtests. Unfortu-
nately, those data are not available because
neither test used urban–rural residence as a strat-
ification variable.

OCCUPATIONAL
DIFFERENCES

Like residence, occupational group was not used
as a stratification variable for either the WAIS-III
or KAIT, so data relating IQ to occupation are
based on WAIS-R analyses (Reynolds et al.,
1987). Occupational category is an important
variable to understand because, like educational
attainment, it is often used as an index of socio-
economic status. In Table 4.4, occupation differ-
ences are provided for the total WAIS-R sample,
revealing a steady decline in mean IQs from pro-
fessional and technical workers through unskilled
laborers. The IQ ranges for these extreme occu-

pational groups are from 17  to 22  points, with
the Verbal Scale producing the largest discrepan-
cies. Examination of occupation differences for
different age groups within the WAIS-R age
range is essential because of the changing nature
of this background variable: For ages 16–19, oc-
cupational group corresponds to the adolescent’s
head of household, but for ages 20 and above it re-
lates to the person’s own job. The group labeled
“not in labor force” becomes quite substantial
(67% of the sample) for ages 55–74. To conduct
an occupational group by age analysis, the four
broad age groups had to be reduced to three (by
merging ages 20–34 with ages 35–54) so that no
mean IQs would be based on a sample size smaller
than 20 (Reynolds et al., 1987). The results of this
analysis appear in Table 4.4.

Best Estimate of IQ
Differences for Adults 

in Different Occupations
Because the 16- to 19-year-old group included
occupations of the head of household, and the

12 12

TABLE 4.4 Mean WAIS-R IQs earned by different occupational groups for three
broad age groups

Ages 16–19 Ages 20–54 Ages 55–74

Occupational Group V P FS V P FS V P FS

Professional and Technical 108 105 107 113 110 112 115 109 114
Managers, Clerical, Sales 103 103 103 104 103 104 110 106 109
Skilled Workers 97 99 98 99 103 101 99 102 100
Semiskilled Workers 93 95 93 92 94 92 94 96 95
Unskilled Workers 93 92 92 87 90 87 — — —
Not in Labor Force — — — 99 98 99 99 99 99

NOTE: V = Verbal, P = Performance, FS = Full Scale. Means are provided for samples with fewer than 20 subjects
(N = 0 for 16- to 19-year-olds whose head of household is Not in Labor Force; N = 9 for Unskilled Workers aged 55–
74). For ages 16–19, sample sizes ranged from 24 (Unskilled Workers) to 120 (Semiskilled Workers); for ages 20–54,
sample sizes for the five occupational groups ranged from 35 (Unskilled Workers) to 248 (Managers, Clerical, Sales),
and for ages 55–74 sample sizes ranged from 20 (Professional and Technical) to 59 (Semiskilled). At ages 20–54, the
Not in Labor Force category comprised 265 people; for ages 55–74 this group was composed of 315 subjects. Data
are from Journal of School Psychology, 25, Reynolds et al., “Demographic characteristics and IQ among adults,”
pp. 323–342, 1987, with permission from Elsevier Science.
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55- to 74-year-olds included less than 60 adults
per occupational group (except for the huge un-
employed or retired sample), the data for ages
20–54 are the most representative and typical for
generalizing about IQ differences by occupa-
tional category. The following mean WAIS-R
IQ range seems to best exemplify workers in the
five different occupational categories used by
Wechsler (1981) to stratify the WAIS-R stan-
dardization sample.

The difference in the mean WAIS-R IQs for
the two extreme occupational groups at ages
20–54 equals 26 points for Verbal IQ, 20 points
for Performance IQ, and 25 points for Full Scale
IQ. This discrepancy is huge, approaching 2
standard deviations for the Verbal and Full
Scales, and is far greater than the IQ discrepancy
in favor of Caucasians over African Americans
discussed previously. As noted in the discussion of
Table 4.2, the mean difference in WAIS-R IQs
between those in middle-class occupations and
those in working-class occupations is comparable
in magnitude for Caucasians and African Ameri-
cans. The impact of a person’s occupational
group on intelligence test scores is a consider-
ation that clinicians need to keep in mind during
the interpretive process, regardless of which IQ
test is administered.

The IQ ranges of 20 to 26 points between pro-
fessionals and unskilled workers found for 20- to
54-year-olds actively engaged in occupations are
considerably larger than the ranges of 13–15 IQ
points for the 16- to 19-year-olds whose father or
mother was employed. Comparable analyses with
the 6- to 16-year-old WISC-R sample (Kaufman
& Doppelt, 1976) produced ranges across the oc-

cupational groups of 21 points on the Verbal
Scale, 17 points on the Performance Scale, and 21
points on the Full Scale. These values for the
WISC-R are substantially higher than the ranges
of only 13 to 15 points found for the 16- to 19-
year-olds. Indeed, the values of slightly less than 1
standard deviation are a bit small when compared
with similar data from numerous other investiga-
tions (Anastasi & Urbina, 1997), and with data
obtained on the parents of preschool children: IQ
ranges between extreme occupational groups
equaled 15 to 18 points for the WPPSI (Kaufman,
1973), and the McCarthy General Cognitive In-
dex range equaled 16  points (Kaufman & Kauf-
man, 1975).

Because of an insufficient sample size of eld-
erly unskilled workers, an IQ range could not be
computed for the 55- to 74-year-olds. However,
the range in mean Full Scale IQ between profes-
sionals and semiskilled workers equaled 19 points
for ages 55–74. Reynolds et al. (1987) point out
the importance of the finding that the group of
individuals not in the labor force earned mean
IQs of about 100 for ages 20–54 (means of 98–99
with SDs of 16) and ages 55–74 (means of 99 with
SDs of 15); they also earned normative values of
100 and 15 when data were analyzed separately
for males and females, and Caucasians and Afri-
can Americans not in the labor force earned
means and SDs close in magnitude to the values
obtained for each total ethnic group (Reynolds et
al., 1987). The unemployed or retired members
of the WAIS-R standardization sample were thus
incredibly representative of adults in general.

Had the group not in the labor force been ob-
tained unsystematically or without extreme care
(e.g., by testing an overabundance of former pro-
fessionals, a group that is often easier to get to vol-
unteer for standardization testing), the mean IQs
of that group would have been skewed and a bi-
ased set of norms, especially for elderly people,
would have resulted. However, the obtained data
suggest that the group labeled “Not in Labor
Force” was probably employed previously in oc-
cupational groups in proportions closely similar to
U.S. Census proportions (Reynolds et al., 1987).

Occupational Category IQ Level

Professional and Technical 110–112
Managers, Clerical, Sales 103–104
Skilled Workers 100–102
Semiskilled Workers 92–94
Unskilled Workers 87–89

12
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IQ Variability within 
Occupational Groups

The sizable differences in mean WAIS-R IQs cor-
responding to different occupational levels should
not be used to mask the considerable range of IQs
earned by individuals within the same occupa-
tional category. Fluctuations in IQ by occupa-
tional category (and also by education level) are
shown in Table 4.5, and also in Figure 4.1, based
on data compiled (but not published) by Rey-
nolds et al. (1987).

Table 4.5 shows the range of Full Scale IQs
for adults (ages 20–74) in the WAIS-R standard-
ization sample from each of six occupational
groupings. Also presented are the FS-IQs cor-
responding to the bottom 5% and top 5% for

each category. Figure 4.1 presents a bar graph
depicting the IQ range of the middle 50% (semi-
interquartile range) of adults in different occupa-
tional groups.

Despite the substantial differences in mean
WAIS-R IQs already noted for the occupational
categories, the wide variability within each level
is quite evident in both the table and the figure.
In Table 4.5, the ranges (both the lowest and the
highest scores) tend to increase steadily with oc-
cupational status, although the overlap in IQ dis-
tributions is still enormous. Some professionals
score in the low 80s; some white-collar workers
(managers, clerks, salespersons) score in the low
70s; and a number of semiskilled workers (e.g.,
factory workers, truck drivers, domestics) earn
IQs in the superior and gifted ranges. Figure 4.1

TABLE 4.5 Range of intelligence (WAIS-R Full Scale IQs) corresponding to different levels 
of educational attainment and occupational category

WAIS-R Full Scale IQs

Sample Size Range 5th %ile 95th %ile

Education (Years of Schooling)
16+ (college graduate) 214 87–148 96 136
13–15 (some college) 227 76–139 89 124
12 (high school graduate) 549 63–141 81 121
9–11 (some high school) 224 59–146 72 117
8 (elem. school graduate) 140 65–125 76 111
0–7 (some elem. school) 126 53–139 59 106

Occupational Group
Professional and Technical 144 81–148 92 136
Managers, Clerical, and Sales 301 73–137 86 125
Skilled Workers 127 72–131 81 119
Semiskilled Workers 284 56–135 70 117
Unskilled Workers 44 53–126 65 115
Not in labor force 580 55–146 75 124

NOTE: These data are based on adults (ages 20–74) in the WAIS-R standardization sample from data com-
piled, but not published, by Reynolds et al. (1987). Adolescents (ages 16–19) were eliminated because
(1) data were only available for their parents’ occupations, and (2) many had not yet completed their formal
educations.
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shows differences as well as similarities in the dis-
tributions of the “middle 50%.” The average un-
skilled worker, for example, falls within a “middle
50%” IQ range that is completely below the
range for white-collar workers and professionals.

Additionally, Matarazzo (1972, pp. 175–181)
presents distributions of scores earned by several
diverse groups who demonstrated the following
range of Full Scale IQs on the WAIS: (1) 243 po-
lice and firemen applicants (86 to 130, median =
113); (2) 80 medical students at the University of
Oregon (111 to 149, median = 125.5); and (3) 148
faculty members at the University of Cambridge
(110 to 141, mean 126.5).

As Table 4.5, Figure 4.1, and Matarazzo’s
(1972) distributions show, however, even the
lowest scoring individuals in professions requir-
ing much advanced education are still well above
the average of adults in general. The lowest
scores among professors (110) and medical stu-
dents (111) correspond to percentile ranks of 75
and 77, respectively. More generally, people are
found at all levels of the IQ distribution in low-
level occupations, but the reverse does not hold;
low IQ individuals are rarely members of high-
status occupations (Gottfredson, 1984), a general-
ization supported from the WAIS-R standardiza-
tion data summarized in Table 4.5 and Figure 4.1.

FIGURE 4.1
WAIS-R Full Scale IQs earned by the middle 50% of adults (aged 20–74) in the
WAIS-R standardization sample, categorized by educational attainment and
occupational category.
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Brody (1985) concluded from this relationship
that “intelligence test score acts as a threshold
variable for occupational success. Individuals
with low scores have a low probability of being
found in prestige occupations” (p. 362).

Occupational Status
and Canonical Factors

No data have been published to examine mean
scaled-score differences on the 11 separate
WAIS-R subtests for individuals in different oc-
cupational groups. However, Chastain and Joe
(1987) included membership in each of the five
occupational categories as variables, along with
the 11 subtests and a variety of other background
factors, in their canonical correlation analysis of
the WAIS-R standardization sample. Being in a
professional occupation such as engineering was
associated with the General Intelligence canoni-
cal factor (.37 loading); so was not being in a semi-
skilled job like driving a taxi cab or bus (–.33
loading). However, neither of these occupational
variables was nearly as related to the general fac-
tor as years of education or success on the Vocab-
ulary or Information subtests (loadings of .80+).

Holding a job as an electrician or being in
other skilled occupations was meaningfully re-
lated to the Manual Dexterity dimension; the
“skilled worker” variable helped define this ca-
nonical factor, as did two other variables with
high loadings: being a male and performing well
on Block Design.

EDUCATIONAL ATTAINMENT

Recent data (late 1980s to mid-1990s) on the
WAIS-III, KAIT, and K-BIT that relate educa-
tional attainment to intelligence are featured in
this section. As mentioned previously, educational
data are quite important for examiners to inter-
nalize because, like data on occupational groups,

these data are closely associated with socioeco-
nomic status and are often used to estimate SES.

WAIS-III Mean Scores
Earned by Adults Differing 
in Educational Attainment

The data featured in this section are based on
WAIS-III analyses conducted by Heaton et al.
(2001), although, whenever possible, WAIS-III
data are compared to pertinent data for the
WAIS-R and WAIS. In some cases, data from
earlier Wechsler adult scales are emphasized be-
cause comparable WAIS-III data are unavailable.

WAIS-III IQs

Huge IQ differences are evident for the total
WAIS-III standardization sample when individ-
uals are grouped by education level, defined as
years of school completed. We converted the z
scores to standard scores with mean = 100 and
SD = 15. Across the broad 20- to 89-year range,
notable jumps in IQ points are evident with
nearly every additional year of education. The
age-corrected educational data we report here
are from Heaton et al. (2001). These data are
probably the best ever presented for educational
attainment because of the quality of the WAIS-III
sample (N = 2,312) and the relatively large sub-
samples (ranging from 68 to 736) for very homo-
geneous educational groups: 11 groups ranging
from ≤ 7 to ≥ 17 years of schooling.

The data reveal substantial differences in IQs
for those who have graduated college versus
those who have only minimal education (less
than 8th grade). We converted the age-corrected
z scores provided by Heaton et al. (2001) to stan-
dard scores with mean = 100 and SD = 15. The
36.3-point difference in Full Scale IQ for those
who graduated college (mean FS-IQ = 116.8)
versus those with minimal formal education
(mean = 80.5) corresponds to a huge effect size of
2.42 standard deviations, and is a larger range, by
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far, than was found for any other stratification
variable. The corresponding ranges for Verbal
IQ and Performance IQ are 35.7 points (2.38
SD) and 30.5 points (2.03 SD), respectively. Not
surprisingly, in terms of the item content and
language skills assessed, the Verbal IQ is more
associated with educational attainment than is
Performance IQ. The same finding was obtained
for the WAIS-R, which produced a 33-point IQ
range (2.20 SD) for Full Scale IQ, as college
graduates (16+ years of schooling) averaged 115
while those with minimal formal education (0–7
years of schooling) averaged 82 (Reynolds et al.,
1987). For V-IQ and P-IQ, corresponding
ranges were 34 points (2.27 SD) and 27 points
(1.80 SD), respectively.

Consequently, the relationship between edu-
cation and IQ is monstrous in magnitude. Al-
though the relationship is stronger for verbal
than nonverbal intelligence, the steady, huge
drop in Performance IQ with decreasing educa-
tional attainment makes it clear that the strong
education–IQ correlation is not merely a direct
function of being formally taught specific facts
and school-related skills (see Chapter 1 for a
comparison of Information and Block Design).

Examining the IQ shifts between each year of
education, the biggest jumps of 6–7 IQ points
occurred for the transitions from 0–7 to 8 years
of education (means of about 80–82 for elemen-
tary school dropouts versus means of about 88–90
for elementary school graduates), and from 11 to
12 years of education (91–93 for high school
dropouts versus 98–100 for high school gradu-
ates). The next biggest jump of 5–7 IQ points
occurred between 16 and 17+ years of education
(108–111 for college graduates versus 113–117
for those with some graduate school). Interest-
ingly, however, those who completed elementary
school but dropped out of high school (those
with 9, 10, or 11 years of education) did not dif-
fer in their IQs. In other words, if you had “some
high school,” but did not graduate, IQ was not
related to when you dropped out. In contrast,
the exact number of years spent in college does
appear to affect IQ. Each year of college was as-

sociated with about 3 points of Verbal IQ, 2
points of Performance IQ, and 2.5 points of Full
Scale IQ.

Regardless of the strong relationship between
years of formal schooling and IQ, especially Ver-
bal IQ, it is important to remember that one can-
not attribute causality to these relationships.
Although increased education may increase IQ,
especially Verbal IQ, it is also feasible that
smarter people continue to attend school longer
than those who are not as smart.

WAIS-III Indexes

Heaton et al. (2001) also presented age-cor-
rected educational data for the WAIS-III indexes
(effect sizes in SD units, based on a comparison
of the means for ≥ 17 years  and ≤ 7 years, are in
parentheses): VCI (2.37), POI (1.89), WMI
(1.71), PSI (1.54). Once again, the largest differ-
ences in indexes occurred for the VCI when
comparing adults with at least one year of gradu-
ate school with those who did not complete ele-
mentary school. The effect size of almost 2.4 SD
for the VCI was virtually identical to the value
for V-IQ. Substantially smaller differences were
found on the other three indexes, most notably
the PSI, but even differences of 1  to 1  SDs are
considerable.

WAIS-III Subtests

Data on the WAIS-III subtests, adjusted for age
by Heaton et al. (2001), were based on a slightly
smaller sample than the sample used for the IQs
and indexes (2,250 instead of 2,312). When com-
paring the mean scaled scores for the most and
least educated on each subtest, the three VCI sub-
tests plus Comprehension yielded the only effect
sizes greater than 2 SD (2.06–2.20 SD), with Vo-
cabulary ranking number 1 with a value of 2.20
SD, and Arithmetic ranking just behind the VC
quartet. The POI subtests plus Picture Arrange-
ment were in the middle of the pack with effect
sizes of about 1.5 SD, while the supplementary
Object Assembly subtest was at the bottom of the

12 34
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pile with an effect size of 1.0 SD. Near the bottom
were two new subtests (Letter-Number Sequenc-
ing, Symbol Search) and Digit Span with values of
about 1.25 SD. To illustrate the meaning of these
effect sizes, adults with ≥ 17 years of schooling
earned an  average scaled score of 13.3 on Vocab-
ulary compared to a mean of 6.7 for those with ≤ 7
years of schooling. In contrast, the corresponding
values for Digit Span are 11.6 and 7.9, respec-
tively. Subtest data are entirely consistent with the
data for the IQs and indexes.

WAIS-R IQ Variability
within Educational Groups

IQ and education are closely related, but there is
still considerable variability in the IQs earned by
individuals with the same educational attainment.
Fluctuations in WAIS-R IQ by education level are
shown in Table 4.5, and also in Figure 4.1, based
on data compiled (but not published) by Rey-
nolds et al. (1987). This table and figure have al-
ready been discussed regarding the variability of
WAIS-R IQs within occupational categories.

Table 4.5 presents the range of Full Scale IQs
for adults (ages 20–74) in the WAIS-R standard-
ization sample, categorized by educational at-
tainment; also shown are IQs corresponding to
the bottom 5% and top 5% for each level. Figure
4.1 depicts the IQ range of the middle 50% of
adults completing varying numbers of years of
education.

Despite the substantial differences in mean IQs
already noted for education levels, there is none-
theless wide variability within each level. College
graduates, for example, ranged in WAIS-R FS-IQ
from 87 to 148, while high school graduates
ranged from 63 to 141. The ranges for the four
lowest educational levels do not differ very much
from each other; the ranges for the highest levels
differ only at the low end, as no college graduate
scored more than 1 standard error of measure-
ment below the Average category, and no one
with some college scored below 75.

If the values of WAIS-R FS-IQ correspond-
ing to the 5th and 95th percentiles are thought of

as a range, they cut off the middle 90% of adults
achieving each education level. All of these
ranges overlap substantially. The top 5% of peo-
ple with seven years of education or less outscore
considerably the bottom 5% of college gradu-
ates. Figure 4.1 depicts the IQ ranges for each
educational group corresponding to the middle
50% (the semi-interquartile range). Again, the
substantial degree of overlap from level to level
is evident. However, Figure 4.1 also reveals, for
example, that the WAIS-R IQs of the middle
50% of adults who failed to graduate from ele-
mentary school do not overlap at all with the IQs
earned by the middle group of adults with at
least a high school education.

WAIS-III Correlations
with Educational Attainment

Table 4.6 provides a different kind of quantifica-
tion of the relationship between intelligence and
education, presenting coefficients of correlation
between educational attainment and WAIS-III
IQs, indexes, and scaled scores. These data are
taken from Heaton et al. (2001), who conducted
multiple regression analysis to predict educa-
tional attainment from age-corrected z scores on
each WAIS-III IQ, Index, and scaled score for
individuals ages 20–89. Correlations for the
WAIS-R IQs and subtests (Kaufman et al., 1988;
Reynolds et al., 1987) appear in parentheses after
the pertinent WAIS-III coefficients.

As shown, the correlations are moderate in
magnitude for all WAIS-III IQs and Indexes,
ranging from 0.40 for PSI to .58 for V-IQ and
VCI. In terms of the amount of overlapping vari-
ance between educational attainment and global
WAIS-III scores, the range is from 16% to 34%,
with verbal scores overlapping with education
more so than the nonverbal P-IQ and POI;
based on coefficients in the .40s with education,
the nonverbal scores shared about 20% variance
with years of schooling. As mentioned previ-
ously, no causality can be inferred from any of
these relationships.
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Comparison of IQ Correlations
for WAIS-III, WAIS-R, and WAIS

A comparison of the coefficients for the WAIS-III
and WAIS-R IQs, shown in Table 4.6, reveals ex-
treme similarity; both FS-IQs correlated .57
with education, the V-IQs correlated close to
.60, and the P-IQs correlated in the mid-.40s. In
contrast, correlations between education and IQ
were higher for the WAIS than the WAIS-R or
WAIS-III. Wechsler (1958, p. 251) reported co-
efficients between years of schooling and WAIS
sums of scaled scores for ages 18–19, 25–34, and
45–54; he found correlations of .66–.73 for the
Verbal Scale, .57–.61 for the Performance Scale,
and .66–.72 for the Full Scale. Matarazzo’s
(1972) statement that a correlation of .70 best
summarizes the relationship between IQ and ed-
ucation, though applicable to the WAIS, is much

too high for the WAIS-R or WAIS-III. Thus,
education accounts for about one third of the
variance in WAIS-R and WAIS-III Full Scale
IQ, substantially less than the 49% value for
WAIS Full Scale IQ. We have no explanations
for the change, although, in view of the great
similarity in the constructs measured by the
WAIS, WAIS-R, and WAIS-III (see Chapter 3),
we feel confident that the change is related to
generational differences rather than modifica-
tions in the test batteries.

Interestingly, the correlation of .57 between ed-
ucation and both WAIS-R and WAIS-III FS-IQ is
about the same as the correlation of .58 between
IQ at age 12 and subsequent educational attain-
ment obtained by Bajema (1968) from retrospec-
tive interviews of 437 adults who were 45 years
old. In addition, correlations between educa-
tional attainment and IQ were similar in magni-

TABLE 4.6 Correlation coefficients of WAIS-III IQs, indexes, and subtest scaled scores with 
years of education (N = 2,250)

IQ r Index r

Verbal .58 (.60) VCI .58
Performance .47 (.44) POI .42
Full Scale .57 (.57) WMI .43

PSI .40

Verbal Subtests Performance Subtests

Vocabulary .55 (.60) Matrix Reasoning .41
Information .53 (.58) Digit Symbol .37 (.44)
Similarities .51 (.52) Symbol Search .36
Comprehension .49 (.54) Picture Arrangement .34 (.38)
Arithmetic .44 (.50) Block Design .33 (.40)
Letter-Number Sequencing .34 Picture Completion .30 (.38)
Digit Span .32 (.42) Object Assembly .25 (.28)

NOTE: These WAIS-III coefficients are from Heaton, Manly, Taylor, and Tulsky (2001), who conducted
multiple regression analysis to predict educational attainment from age-corrected z scores on each WAIS-III
IQ scale, Index, and scaled score. The sample of 2,250 includes 2,028 standardization cases plus 222 cases
from an “education oversampling.” Values in parentheses are for the WAIS-R. Coefficients for the WAIS-R
IQs (Reynolds et al., 1987) are for the adults in the standardization sample, ages 18–74 (N = 1,680); coeffi-
cients for the subtests (Kaufman et al., 1988) are median values for four age groups between 16–19 and 55–74.
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tude for 157 workers from Mexico City who
were referred for psychological or psychiatric
evaluation and administered the Spanish WAIS,
or Escuela de Inteligencia para Adultos (Kunce
& Schmidt de Vales, 1986). For this clinical sam-
ple of men and women, which had a mean age of
38.5, a mean educational level of 10.0, and mean
IQs of 93–94, years of schooling correlated .66
with V-IQ, .51 with P-IQ, and .61 with FS-IQ.
Also, WAIS-R Full Scale IQ correlated .52 with
highest grade completed for a U.S. clinical sample
of 45 male and 45 female psychiatric inpatients
(mean age = 29.2, mean educational attainment =
9.7, mean FS-IQ = 86.5) (Thompson, Howard, &
Anderson, 1986).

Comparison of Subtest
Scaled-Score Correlations 
for WAIS-III, WAIS-R, and WAIS

Relationships between education and WAIS-III
subtest scaled scores were generally highest for
the Verbal subtests, especially the four measures
of Verbal Comprehension, and lowest for audi-
tory memory and Perceptual Organization sub-
tests. Coefficients ranged from .25 for Object
Assembly (6% overlap with education) to .55 for
Vocabulary (30% overlap). Again, coefficients for
WAIS-R subtests are similar to the correspond-
ing WAIS-III values, ranging from .28 for Ob-
ject Assembly to .60 for Vocabulary.

Birren and Morrison (1961) presented cor-
relations between educational attainment and
WAIS subtest scores for a sample of 933 native-
born Caucasian males and females spanning the
25- to 64-year age range. They obtained co-
efficients that are quite consistent with the val-
ues shown in Table 4.6 for the WAIS-III and
WAIS-R: correlations in the .60s for Informa-
tion and Vocabulary, and in the .50s for Digit
Symbol, Similarities, and Comprehension; the
lowest value reported by Birren and Morrison
was .40 for Object Assembly. As was true for the
IQs, these WAIS coefficients are higher than the
values obtained subsequently for the WAIS-R
and WAIS-III.

Kunce and Schmidt de Vales (1986), in their
study of 157 clinical referrals tested on the Span-
ish WAIS in Mexico City, found that educational
attainment correlated highest with Information
(.60) and lowest with Object Assembly (.29). In
addition, Bornstein (1983a) reported essentially
the same findings for 55 elderly patients with
carotid artery disease: WAIS Information corre-
lated highest (.56) with years of formal educa-
tion, while Object Assembly correlated lowest
(.05). Hence, the pattern of the relationships of
subtest performance to years of education (not
the magnitude of the coefficients) is rather com-
parable for the WAIS, WAIS-R, and WAIS-III,
and even generalizes to medical patients in the
United States and to psychological and psychiat-
ric referrals in Mexico.

WAIS-R IQ Correlations
by Age, Gender, and Ethnicity

Reynolds et al. (1987) reported an interesting
breakdown of coefficients with education, exam-
ining the values separately by age, gender, and
ethnicity. Table 4.7 summarizes their results,
though we have used three broad age groups
rather than the homogeneous age groups (e.g.,
18–19, 70–74) that they reported.

Correlations for Verbal IQ and education are
substantially higher for ages 25–54 and 55–74 (rs
of .67–.68) than for the young adults, ages 18–24
(r = .54); the latter group includes a number of
individuals still completing their education,
which may account for the lower relationship.
However, the lower correlation for Performance
IQ for the young adults (r = .42 versus values of
.48–.50) is less easy to explain. Relationships be-
tween education and IQ are stronger for Cauca-
sians than African Americans on the Verbal and
Full Scales, but not on the Performance Scale;
correlations were about .05 higher for males
than females on each IQ scale. Higher correla-
tions with education for males than females were
also reported for the six Horn abilities (repre-
sented by subtests included in three Kaufman
tests) studied by J. Kaufman et al. (1995) for 587
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males and 559 females aged 15 to 93 years. Coef-
ficients averaged .42 for males and .33 for females
with a higher correlation for males emerging for
each separate Horn ability by .07–.13. Highest
coefficients were obtained for both males and fe-
males on measures of crystallized knowledge and
quantitative thinking (.55 for males vs. .44–.47
for females) with lower values obtained for the
two main Horn abilities that are believed to be
measured by Wechsler’s Performance Scale: Fluid
Reasoning (.39 vs. .32) and Broad Visualization
(.30 vs. .17). These correlations are not directly
comparable to the Wechsler coefficients because
J. Kaufman et al. (1995) merged data for parental
education (ages 15–24) with self-education (ages
25–93), but the pattern of higher values for
males than females supports the gender differ-
ence found for the WAIS-R.

Interestingly, the correlations of V-IQ and P-
IQ with education were about equal for African
Americans, in contrast to the notably higher co-
efficients with V than P IQ (by .12 to .18) for all
other samples shown in Table 4.7. Nonetheless,

the data in the table support the strong relation-
ship between obtained WAIS-R IQs and educa-
tional attainment, regardless of age, gender, or
ethnicity.

Relationship of Intelligence to
Education on the Kaufman Tests

Tables 4.8 and 4.9 present unpublished KAIT
data on educational attainment provided by
Kaufman and Kaufman (2000) for the IQ scales
and subtest scaled scores, respectively. Tables
4.10 and 4.11 summarize K-BIT educational
data (Kaufman & Wang, 1992).

KAIT IQs and Subtests

Mean KAIT IQs are shown in Table 4.8 for ages
25–94 years for five educational categories rang-
ing from ≤ 8 years of schooling to ≥ 16 years.
The ranges are a bit larger for Crystallized IQ
than Fluid IQ (1.81 vs. 1.44 SD), with the differ-

TABLE 4.7 Coefficients of correlation between educational level and 
WAIS-R IQ at ages 18–74 years, by age, ethnicity, and gender (N = 1,680)

Group N
Verbal

IQ
Performance

IQ
Full Scale

IQ

Age
18–24 400 .54 .42 .53
25–54 800 .67 .50 .64
55–74 480 .68 .48 .63

Ethnic Group
African American 166 .44 .43 .45
Caucasian 1,492 .60 .42 .56

Gender
Female 840 .57 .42 .54
Male 840 .63 .47 .59

NOTE: Data are from Reynolds et al. (1987), with permission from Elsevier Science.
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ence between the correlations for the two KAIT
IQs (0.37 SD) resembling closely the difference
in the coefficients for WAIS-III Verbal and
Performance IQs (0.37 SD). The magnitude of
the effect sizes is substantially smaller for the
KAIT IQs than for the WAIS-III IQs (e.g., val-
ues for global IQ are 1.76 for KAIT and 2.42 for
WAIS-III), but this discrepancy is due to the
more homogeneous educational categories used
by Heaton et al. (2001) for the WAIS-III (e.g., ≥
17 years) than the ones used for the KAIT. When
the WAIS-III SD ranges reported by Heaton et
al. (2001) are recomputed for the same educa-
tional categories used for the KAIT, the follow-
ing ranges emerge for each WAIS-III IQ (V-IQ
= 1.74 SD, P-IQ = 1.43 SD, FS-IQ = 1.75 SD).
These recomputed values are uncannily close to
their respective KAIT values, cross-validating
the long history of Wechsler data with data from
an entirely different comprehensive measure of
adult intelligence.

Table 4.9 presents educational data for KAIT
subtests, and these results also conform closely
to the WAIS-III data. Effect sizes are uniformly
higher for Crystallized than Fluid subtests with
the highest values of about 2 SD obtained for

Definitions and Famous Faces, analogs to Wech-
sler’s Vocabulary and Information, respectively.

K-BIT

Mean K-BIT standard scores earned by adults,
ages 20–90 years, categorized by education (Kauf-
man & Wang, 1992) are shown in Table 4.10. The
pattern of a stronger relationship with the verbal–
crystallized measure (Vocabulary) than with the
nonverbal–fluid measure (Matrices) conforms to
the patterns found for the KAIT and the various
Wechsler adult scales. The magnitude of the ef-
fect sizes for the three K-BIT scores (2.06 to
2.45 SD), however, is substantially higher than
the magnitude for the more comprehensive IQ
tests. Perusal of Table 4.10 indicates that the
principal difference is the very low mean stan-
dard scores (mid- to high-70s) earned by the
group with the lowest education level. Because
this subsample was small (N = 49), that value may
be an atypically low estimate for the population.

Table 4.11 presents correlations between K-
BIT standard scores and educational achievement
for the total sample, ages 20–90 years, and sepa-
rately by age and ethnicity. The overall coefficient

TABLE 4.8 Mean KAIT Crystallized, Fluid, and Composite IQs for 
normal adults by years of education for adults ages 25 to 94 years (N = 1,200)

Years of 
Education N

Crystallized 
IQ

Fluid 
IQ

Composite 
IQ

≤ 8 175 83.9 88.6 85.7
9–11 148 93.4 95.8 93.8
12 454 99.6 99.1 99.5
13–15 194 104.8 102.8 104.2
≥ 16 229 111.0 110.2 112.1
Range (Mean for ≥ 16
minus Mean for ≤ 8) 1.81 SD 1.44 SD 1.76 SD

NOTE: Data are for the KAIT standardization sample, ages 25 to 94 years (Kaufman
& Kaufman, 2000, unpublished data). Ages 11–24 years are excluded from the analysis
because they were stratified by parental education.
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TABLE 4.9 Mean KAIT subtest scaled scores, by education, for adults 
ages 25 to 94 years

Subtest
Mean 

16+ Years
Mean 

0–8 Years
Difference 
in SD Units

Crystallized
Definitions 12.9 6.8 2.03
Auditory Comprehension 12.4 7.1 1.77
Double Meanings 12.2 7.0 1.73
Famous Faces 12.6 6.7 1.97

Fluid
Rebus Learning 12.0 8.0 1.33
Logical Steps 12.0 7.9 1.37
Mystery Codes 11.6 7.9 1.23
Memory for Block Designs 11.1 8.7 0.80

Delayed Recall
Rebus Delayed Recall 11.9 8.0 1.30
Auditory Delayed Recall 12.3 7.7 1.53

NOTE: Data are for the KAIT standardization sample, ages 25 to 94 years (Kaufman
& Kaufman, 2000, unpublished data). Ages 11–24 years are excluded from the analysis
because they were stratified by parental education. Sample sizes are: 16+ years, N = 229;
0–8 years, N = 175.

TABLE 4.10 Mean K-BIT standard scores, by education, for adults ages 
20 to 90 years (N = 500) 

Years of 
Education N Vocabulary Matrices

IQ 
Composite

≤ 8 49 74.7 79.9 75.1
9–11 46 92.8 88.6 89.6
12 177 98.9 96.6 97.4
13–15 114 103.7 103.4 103.9
≥ 16 114 110.3 110.8 111.8
Range (Mean for ≥ 16 
minus Mean for ≤ 8) 2.37 SD 2.06 SD 2.45 SD

NOTE: Data are for the adult portion of the K-BIT standardization sample, ages 20 to
90 years (Kaufman & Wang, 1992).
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of .67 for K-BIT Composite for the total adult
sample is higher than the values of .57 for the
WAIS-III and WAIS-R FS-IQs, perhaps, in part,
because of the unusually low scores earned by
the least-educated group. The difference in the
coefficients for Vocabulary (.64) and Matrices
(.59) is in the predicted direction, but the differ-
ence between these values is smaller than typically
found in studies of Wechsler’s adult tests. Interest-
ingly, the coefficient for Matrices (.58) was about
equal to the coefficient for Vocabulary (.56) for
the Caucasians in the sample, whereas Vocabulary
correlated much higher with education than did
Matrices for the African Americans (.77 vs. .61).
In contrast, for the WAIS-R (Table 4.7), it was the
sample of African Americans that failed to dis-
play the characteristically higher coefficient for
V-IQ than P-IQ. Also, the coefficient of .33 with
Matrices for Hispanics is surprisingly low, just as
the difference in coefficients in favor of Vocabu-
lary (.67) for Hispanics is notably high. The lat-
ter finding has potentially important practical
implications, but first it must be cross-validated

with a much larger sample of Hispanic adults
and with more comprehensive measures of Gf
and Gc.

Clinical Implications
of Educational Data

The strong impact of education on intelligence
test performance must be kept in mind when in-
terpreting IQ test profiles. For example, a Full
Scale or Composite IQ of 110 has quite a differ-
ent meaning for individuals from varying educa-
tional backgrounds. Quite obviously, given the
data presented throughout this section on educa-
tional attainment, an IQ of 110 will correspond
to a much higher percentile rank for someone
with 0–7 years of education than someone who is
a college graduate!

The relationship of socioeconomic status, as
measured by occupational group or educational at-
tainment, is profound. However, as noted, the sub-
stantial correlations between WAIS-III, WAIS-R,

TABLE 4.11 Coefficients of correlation between K-BIT standard scores 
and educational attainment, by age and ethnicity, for adults ages 20 to 90 
years (N = 500)

Group N Vocabulary Matrices IQ Composite

Age
20–29 146 .61 .57 .65
30–49 205 .72 .63 .72
50–90 149 .65 .62 .69

Ethnicity
White 391 .56 .58 .63
African American 52 .77 .61 .74
Hispanic 37 .67 .33 .61

Total 500 .64 .59 .67

NOTE: Data are for the adult portion of the K-BIT standardization sample, ages 20 to
90 years (Kaufman & Wang, 1992, Table 6).
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KAIT, and K-BIT scores and education should
not be used to infer causality. Clearly, a decisive
relationship exists between the two variables, but
the reason underlying the relationship is unclear.
Do people score higher on intelligence tests be-
cause of their long years of education? Or do peo-
ple stay in school longer because they are smarter
to begin with? Unquestionably, the answer to
both questions is “yes,” but the relative variance
attributed to each aspect of the education–IQ en-
tanglement is unknown, and “surprisingly few
studies have attempted to distinguish between
these two possibilities” (Bouchard & Segal, 1985,
p. 448). Of the investigations that have attempted
to answer the questions posed here, one found
that additional education did not enhance IQ
(Bradway, Thompson, & Cravens, 1958), but four
other investigations reached opposite conclusions
(Harnqvist, 1968; Husen, 1951; Lorge, 1945;
Newman, Freeman, & Holzinger, 1937).

Certainly, formal education should logically fa-
cilitate performance on crystallized tasks such as
WAIS-III or WAIS-R Information/Vocabulary
and KAIT Definitions/Famous Faces, and scaled
scores on those tasks consistently displayed the
strongest relationships with an adult’s educa-
tional attainment. Yet the highly significant rela-
tionships between education and nonacademic
tasks like WAIS-III Digit Symbol and Block De-
sign, KAIT Logical Steps, and K-BIT Matrices
argue that it is not just educational experience
per se that leads to high IQs. In addition to the
studies cited previously suggesting that addi-
tional years of education enhance IQ is an often-
cited study by Dillon (1949) that is consistent
with the reciprocal notion that intelligence level
limits educational attainment.

Dillon investigated 2,600 seventh-grade stu-
dents and found seventh-grade IQ to be an ex-
cellent predictor of when students dropped out
of school. For example, only 16.5% of the 400
students with IQs below 85 entered grade 11 and
only 3.5% graduated from high school. The cor-
responding percentages for IQs of about 100 are
75.8% and 63.4%; 92.2% of those with IQs of

115 and above entered eleventh grade and
86.0% graduated from high school.

Naturally, even Dillon’s study does not prove
causality because education prior to seventh
grade may have had a vital impact on the chil-
dren’s IQs. Further, that study involved IQs ob-
tained during childhood on group-administered
tests; the results may not be generalizable to indi-
vidually administered tests or to IQs measured
during adulthood. But Dillon’s results do rein-
force current data and findings from numerous
other studies suggesting a powerful relationship
between educational attainment and intelligence.

For clinical purposes and for neuropsycho-
logical assessment (e.g., estimating premorbid
IQ), it is essential for examiners to internalize
the strikingly different IQs earned by adults
based on their educational background and, fur-
ther, to internalize the different relationships to
education displayed by a diversity of measures of
crystallized knowledge, fluid and nonverbal rea-
soning, short-term and working memory, and
processing speed. Heaton et al. (2001) provide
numerous important tables and valuable guide-
lines for directly applying the relationships be-
tween educational attainment and WAIS-III
IQs, indexes, and scaled scores to neuropsycho-
logical decision making and test interpretation.

SUMMARY

This chapter examines individual differences in
intelligence on the important background vari-
ables of gender, ethnicity, urban–rural residence,
occupational category, and educational attain-
ment; it then relates these differences to compa-
rable findings in the literature. Recent data on
the WAIS-III are featured, along with recent
data obtained on the KAIT and other Kaufman
tests, and the current data are integrated with
data obtained in earlier generations on the
WAIS-R and WAIS, and, when pertinent, with
Stanford-Binet IV data for adolescents and
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adults. Males scored slightly higher than females
on the three WAIS-III IQs, a finding consistent
with the results of previous Wechsler studies but
of no practical consequence. Across the age
range, and based on variables from Wechsler’s
adult scales and several Kaufman tests, males
consistently outperformed females on measures
of arithmetic and spatial visualization; on the
WAIS-III and other Wechsler scales, females
have consistently outscored males on measures
of clerical and processing speed, such as Digit
Symbol Coding and the PSI. The mathematical
and visual–spatial advantage of males, and the
psychomotor speed advantage of females, con-
form to a wide array of prior investigations; how-
ever, researchers disagree on the explanations of
these gender differences.

Across the various Wechsler and Kaufman
tests, and on the Binet-4, Caucasians scored sub-
stantially higher than African Americans, even
when corrections are applied for background
variables such as educational attainment. How-
ever, some tests have yielded quite small differ-
ences in the scores earned by Caucasians and
African Americans, including tests that are ex-
tremely culture-loaded, such as WAIS-III Infor-
mation and KAIT Famous Faces, as well as a new
measure of fluid reasoning on the K-SNAP.
Caucasians outscored Hispanics by a smaller
margin than was found in the Caucasian–African
American studies, with the largest differences
usually observed on verbal, crystallized, and
memory tests rather than on nonverbal, fluid,
and highly speeded tests. However, the tradi-
tional P > V profile for Hispanics was not found
on the WAIS-III. With education controlled, the
P > V IQ difference was only about 3 points, and
the POI > VCI difference was only 1 point.

Data from the WAIS-R indicated that urban
individuals outscored those living in rural areas
by about 2 points, a small difference that reflects
a trend toward less urban–rural difference over
the years. The urban advantage was substantial
in the 1930s, but has virtually disappeared since
then. Subtest differences were significant only

for the oldest sample (ages 55–74) and primarily
on tasks of school-related learning; this finding is
related to generational change because elderly
rural individuals were born in the first quarter of
the twentieth century.

The relationship of socioeconomic status to
adult intelligence was explored by examining
data based on occupational group and educa-
tional attainment, although only the latter set of
data are available for recent tests like the WAIS-III
and KAIT. Therefore, the occupational group
analysis was limited to data from the WAIS-R.
Mean WAIS-R IQs earned by members of dif-
ferent occupational categories differ strikingly,
ranging from about 87–89 for unskilled workers
to 110–112 for professional and technical work-
ers; however, there is considerable variability
within each of the five categories studied, and
much overlap in the distributions.

On the WAIS-III, even larger IQ differences
were observed for educational category (a mean of
about 117 for individuals with more than a 4-year
college degree versus 81 for elementary school
dropouts). Overall, educational attainment corre-
lated .58 with V-IQ, .57 with FS-IQ, and .47 with
P-IQ. Correlations for the indexes were generally
lower (.40 to .43), with the exception of VCI,
which correlated .58 with education. These
overall results were quite consistent with the re-
lationships observed between WAIS-R IQ and
education, although both the WAIS-III and
WAIS-R did not relate as strongly to educational
attainment as did their predecessor, the WAIS.
Consistent with much previous research on the
WAIS and WAIS-R, however, is the finding that
the best correlates of educational attainment were
WAIS-III Vocabulary and Information, while the
worst was Object Assembly. Analyses of the rela-
tionships between educational attainment and the
KAIT Fluid and Crystallized scales and subtests
provide strong cross-validation of the Wechsler
findings, including the consistent result that cor-
relations with education tend to be higher for ver-
bal, crystallized measures than for nonverbal,
fluid tests. Data with the K-BIT, composed of one
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crystallized and one fluid subtest, likewise con-
form to the findings with the more comprehen-
sive IQ tests. Data obtained on the WAIS-R and
K-BIT support the relationship between intelli-
gence and education for different ages, genders,
and ethnic backgrounds, although there is some
evidence that the association is stronger for males
than females.

The substantial relationships between intelli-
gence and the background variables of ethnicity

and socioeconomic status (i.e., occupational group
and educational attainment)—as well as the small
but consistent findings for gender and the lack of
difference for urban–rural residence—are impor-
tant, and must be fully taken into account by clini-
cians when they interpret IQ and subtest profiles
on any test they administer.
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C H A P T E R 5 

Age and Intelligence
across the Adult Life Span

Research on the relationships between aging and
intelligence had its inception nearly 100 years
ago in comparisons between adults and children
(Kirkpatrick, 1903). The topic has captivated re-
searchers in theoretical and clinical disciplines
for over half a century (Jones & Conrad, 1933;
Lorge, 1936; Miles & Miles, 1932; Willoughby,
1927). Whether intelligence declines with in-
creasing age has long been the subject of re-
search and debate by experts in the field (Baltes
& Schaie, 1976; Botwinick, 1977; Horn &
Donaldson, 1976), with both the research investi-
gations and the controversies continuing to the
present (Bengtson & Schaie, 1999; Birren, Schaie,
Abeles, Gatz, & Salthouse, 1996; Craik & Salt-
house, 2000; Kaufman, 2000a, 2001; Lawton &
Salthouse, 1998; Lindenberger & Baltes, 1997;
McArdle, Prescott, Hamagami, & Horn, 1998;
Park & Schwarz, 2000). The nature of the com-
plex relationship between aging and changes in
intellectual functioning is of prime concern to
clinicians who test clients across a wide age span,

inasmuch as proper WAIS-III, KAIT, and WJ III
interpretation demands understanding of nor-
mal, or expected, differential fluctuations in a
person’s ability spectrum from late adolescence
and young adulthood to old age. Distinguishing
between normal and pathological development
is often the essence of competent diagnosis in
clinical and neuropsychological assessment.

Probably the most comprehensive and cleverly
conceived set of studies has been the life’s work of
K. Warner Schaie (e.g., 1958, 1983b, 1994) in col-
laboration with numerous colleagues (e.g., Hert-
zog & Schaie, 1988; Schaie & Labouvie-Vief,
1974; Schaie & Strother, 1968; Schaie & Willis,
1993). His results have transformed the precon-
ceptions of professionals throughout the world
regarding the inevitability of declines in mental
functioning along the path to old age. Although
some of Schaie’s findings are controversial, it is
incontestable that his clever sequential combina-
tion of cross-sectional and longitudinal research
designs has shown the importance of considering
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cohort (generational) effects when conducting
research on aging. Further, Schaie’s research pro-
gram suggests that, when declines in intelligence
do occur with age, they do so at far later ages than
was formerly believed.

But Schaie consistently used the group-ad-
ministered, speeded Primary Ability Tests (PMA;
Thurstone & Thurstone, 1949), based on Thur-
stone’s theory of intelligence and normed only
through age 18 years. As valuable as his findings
are, they cannot replace research results based di-
rectly on the WAIS-III, its predecessors (Wech-
sler, 1939, 1955, 1981), and other intelligence
tests for adults in helping clinicians understand
the kinds of changes to anticipate during clinical,
neuropsychological, or psychoeducational assess-
ment. Evaluation of adolescents and adults de-
pends on the WAIS-III or other individually
administered clinical instruments as its primary
or exclusive measure of intellectual functioning.
Age changes on the PMA, Army Alpha (Yoakum
& Yerkes, 1920), or other group instruments do
not necessarily generalize to the profile changes
to anticipate when testing the same person sev-
eral times during his or her lifetime, or when
comparing the subtest profiles of individuals or
groups who differ in chronological age.

For these reasons, the studies conducted on
the WAIS-III (Heaton, Manly, Taylor, & Tulsky,
2001; Kaufman, 2000a, 2001; Kaufman & Licht-
enberger, 1999, pp. 187–200; Manly, Heaton, &
Taylor, 2000), WAIS-R (Kaufman, 1990,
pp. 212–222; Kaufman, Reynolds, & McLean,
1989), WAIS (Birren & Morrison, 1961; Botwin-
ick, 1967, 1977), and Kaufman tests (Kaufman &
Horn, 1996; Kaufman, Kaufman, Chen, & Kauf-
man, 1996; Wang & Kaufman, 1993) provide the
most valuable research findings for the clinical
interpretation of aging and intelligence. Espe-
cially valuable are data for the WAIS-III, based
on both cross-sectional comparisons of educa-
tion-adjusted IQs and longitudinal analyses of in-
dependent samples (Kaufman, 2001). Taken
together, these recent analyses offer insight into
aging and IQ for a contemporary sample that

spans the broad 16–89-year age range. These
WAIS-III analyses are discussed later in this chap-
ter, and are integrated with the results of similar
analyses conducted on the WAIS-R (Kaufman,
1990, pp. 212–222; Kaufman et al., 1989) and
Kaufman tests (Kaufman & Horn, 1996; Kauf-
man et al., 1996; Wang & Kaufman, 1993), to
gain insight into generational differences in the
relationship of IQ to the aging process and into
theoretical perspectives on these changes. The
findings from Schaie’s (1983b) landmark 21-year
cohort-sequential Seattle longitudinal study,
though based on the nonclinical PMA test, are
also integrated into this discussion. However, to
be consistent with the focus of this text, this chap-
ter consistently emphasizes aging data obtained
from studies of Wechsler’s and Kaufman and
Kaufman’s individually administered intelligence
tests for adults. In contrast to these tests, group-
administered instruments like the PMA are
subject to individual differences in test-taking
behaviors, such as motivation level, attention
span, and so forth; these variables are often im-
portant in testing elderly individuals. All data on
tests like the WAIS-III and KAIT were obtained
by well-trained psychologists who ensured the
maintenance of rapport and motivation level
throughout the testing session.

DOES IQ DECLINE
WITH ADVANCING AGE? A 

CROSS-SECTIONAL APPROACH

To answer the crucial questions that pertain to
the relationship between adults’ IQs and the ag-
ing process, we have integrated the results of
both cross-sectional and longitudinal investiga-
tions of this relationship. These different types
of studies are treated in the sections that follow,
with emphases on the pros and cons of each style
and on an integration of the findings from both
kinds of empirical investigation.
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Cross-Sectional Investigations
of Wechsler’s Adult Scales

The existence of large-scale standardization data
on Wechsler’s scales has provided clinicians and
researchers with an impressive body of Census-
representative data on the intelligence of adult
samples at a wide cross-section of chronological
ages. However, inferring developmental changes
from cross-sectional data is a risky business.
Groups that differ in chronological age necessar-
ily differ on other variables that may confound
apparent age-related differences. A child grow-
ing up in the 1940s had different educational and
cultural opportunities from one growing up in
the 1970s. When tested in the mid-1990s as part
of the WAIS-III standardization sample, the
former child was in the 45- to 54-year-old cate-
gory, while the latter individual was a member of
the 25- to 34-year-old group. Differences in
their test performance may be partially a func-
tion of their chronological ages during the
1990s, and partially a function of the genera-
tional or cohort differences that characterized
their respective periods of growth from child-
hood to adulthood.

Cohort differences, even seemingly obvious
ones like the greater number of years of educa-
tion enjoyed by adults born in more recent years,
were mostly ignored by clinicians and research-
ers through the 1950s and even the 1960s.
Wechsler (1958) himself inferred an early and
rapid decline in intelligence by uncritically ac-
cepting changing mean scores across the adult
age range as evidence of a developmental trend:
“What is definitely established is. .. that the abil-
ities by which intelligence is measured do in fact
decline with age; and...that this decline is sys-
tematic and after age 30 more or less linear”
(p. 142). Although such interpretations were
prevalent 40 to 50 years ago, researchers on ag-
ing are now thoroughly familiar with the impact
of cultural change and cohort differences, in-
cluding educational attainment, on apparent de-
clines in intelligence with age, and have greatly

revised the pessimism of Wechsler’s conclusions.
Indeed, when examining mean IQ test perfor-
mance for different age groups across the adult
life span, the results can be sobering.

Table 5.1 presents mean IQs for various adult
age groups on the W-B I, WAIS, WAIS-R, and
WAIS-III. Whereas mean IQs on Wechsler’s
scales are necessarily set at 100 for each age
group, the data in Table 5.1 base the mean IQs
on common yardsticks (see note to Table 5.1) to
permit age-by-age comparisons. Overall, the
striking apparent age-related changes in intelli-
gence from the 20s through old age, especially in
P-IQ, are so overwhelming (and depressing, if
taken at face value) that it is easy to understand
why Wechsler and others concluded that the
path to old age is paved by a steady, unrelenting
loss of intellectual function. Also intriguing in
Table 5.1 is the incredible similarity in the cross-
sectional data for the four adult Wechsler batter-
ies that were normed in 1937, 1953, 1978, and
1995. In particular, the mean P-IQs (relative to a
common yardstick) for the WAIS, WAIS-R, and
WAIS-III are uncannily similar for each age
group between 20–24 and 65–69, never differing
by more than three IQ points. Considering that
each corresponding age group in the WAIS,
WAIS-R, and WAIS-III samples was subject to
huge generation or cohort effects, the similari-
ties in the cross-sectional data seem quite re-
markable. (Forty-year-olds in the WAIS sample,
for example, were born just before World War I,
while their age contemporaries in the WAIS-R
sample were born just prior to World War II,
and those in the WAIS-III sample were born just
after the Korean War). Though the mean scores
for adults over age 70 in the three standardiza-
tion samples differ more substantially than the
means for ages 20–69, the accumulated data over
a 40-year span (1955 to 1995) indicate that adults
who are in their 70s also earn mean Performance
IQs in the 70s.

However, the data for separate age groups
cannot be interpreted in isolation. Table 5.2 pre-
sents data for the WAIS, WAIS-R, and WAIS-III
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TABLE 5.1 Mean IQs across the adult lifespan on the W-B I, WAIS, WAIS-R, and WAIS-III 
for designated cross-sectional age groups

Verbal IQ Performance IQ Full Scale IQ

Age
Group W-BI WAIS WAIS-R WAIS-III W-BI WAIS WAIS-R WAIS-III W-B I WAIS WAIS-R WAIS-III

20–24 100 98 96 97 105 102 101 99 103 100 97 98

25–34 100 100 98 100 100 100 99 99 103 100 97 100

35–44 98 99 94 102 93 95 93 97 95 98 94 100

45–54 95 97 95 104 86 89 89 92 91 93 92 99

55–64 93 95 93 99 83 84 84 86 88 90 88 94

65–69 — 91 91 98 — 80 79 81 — 86 84 90

70–74 — 85 90 97 — 72 76 79 — 78 82 89

75+ — 80 87 93 — 66 72 74 — 73 78 83

NOTE: W-B I data for ages 55–64 are based only on adults
ages 55–59. All sums of scaled scores for all scales are based on
scaled-score norms for ages 20–34. Mean IQs for the WB-I,
WAIS, and WAIS-R are based on the IQ conversion table for
ages 25–34; mean IQs for the WAIS-III are based on the IQ
conversion table for all ages. WAIS data for ages 65–69
through 75+ are for the stratified elderly sample tested by
Doppelt and Wallace (1955). WAIS-R data for ages 20–74 are

from Kaufman, Reynolds, and McLean (1989). WAIS-R data
for ages 75+ are for the stratified elderly sample tested by Ryan,
Paolo, and Brungardt (1990), and were kindly provided by
Ryan (personal communication, March, 1998) for 115 individ-
uals ages 75–89. WAIS-III data for all ages are from Kaufman
(2001). Standardization data of the Wechsler Adult Intelli-
gence Scale: Third Edition. Copyright © 1997 by The Psycho-
logical Corporation. Used by permission. All rights reserved.

TABLE 5.2 Percents of the standardization samples of the WAIS, WAIS-R, and WAIS-III 
with 0–8 and 13+ years of schooling, by age group

0–8 Years of Schooling 13+ Years of Schooling

Age
Group

WAIS
(1953)

WAIS-R
(1978)

WAIS-III
(1995)

WAIS
(1953)

WAIS-R 
(1978)

WAIS-III
(1995)

20–24 22 4 4 20 40 51
25–34 25 5 4 20 44 51
35–44 40 10 4 18 32 56
45–54 54 16 8 14 26 49
55–64 66 28 14 11 19 36
65–69 — 38 18 — 19 30
70–74 — 45 16 — 16 29
75–79 — — 19 — — 29
80–89 — — 32 — — 22

NOTE: Data are from the manuals for the WAIS (Wechsler, 1955), WAIS-R (Wechsler, 1981), 
and WAIS-III (Psychological Corporation, 1997).
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standardization samples, showing the percent in
each sample with 0–8 years of schooling and the
percent with 13 or more years of schooling (at
least one year of college). This table reveals the
folly of interpreting changes in mean scores
from age to age as evidence of developmental
change. Good standardization samples match
the U.S. Census proportions on key background
variables, and some variables, like educational at-
tainment, differ widely from age group to age
group. With each passing decade, an increasing
proportion of adults stay longer in elementary
and high school, and more and more people at-
tend college. Consequently, the younger adult
age groups will tend to be relatively more edu-
cated than the older adult age groups. Similarly,
any age group tested in the early 1950s on the
WAIS will be considerably less educated than
that same age group tested in the late 1970s on
the WAIS-R, which, in turn, will be less edu-
cated than its age-mates in the mid-1990s
WAIS-III sample. These facts are quite evident
in Table 5.2; comparable data for the Wechsler-
Bellevue I (Wechsler, 1939) were not available,
although the lower level of education for the to-
tal adolescent and adult W-B I sample (Mat-
arazzo, 1972, Table 9.3) was evident from the
low percentage of high school graduates (10.8).

When Tables 5.1 and 5.2 are viewed together,
it is evident that the lower IQs earned by older
adults, relative to younger adults, mirror the
older adults’ lower level of education. For exam-
ple, for the WAIS-R sample, 45% of adults ages
70–74 had less than 9 years of schooling, com-
pared to only 5% of those ages 25–34; for the
WAIS-III sample, the corresponding percent-
ages were 16 and 4 (see Table 5.2). In 1995, vir-
tually all age groups had more formal education
than comparable age groups in 1978, yet the
fewer years of education for older than younger
samples remains a fact of life at any point in time.

Maybe the entire “decline” in mean IQs
across the adult lifespan is illusory, reflecting
nothing more than the higher level of educa-
tional attainment for the younger age groups rel-
ative to the older ones. That possibility was

explored with WAIS standardization data about
40 years ago in the United States (Birren & Mor-
rison, 1961) and about 30 years ago in Puerto
Rico (Green, 1969). Interestingly, these two
cross-sectional studies gave different answers to
the question. However, subsequent studies with
the WAIS-R (Kaufman et al., 1989), WAIS-III
(Kaufman, 2000a, 2001), and Kaufman tests
(e.g., Kaufman & Horn, 1996) have provided
more definitive data for answering the aging-IQ
questions via cross-sectional methodology.

Birren and Morrison’s (1961) 
Study of Caucasian Adults on the WAIS

Birren and Morrison (1961) controlled educa-
tion level statistically by parceling out years of
education from the correlation of each WAIS
subtest with chronological age, using standard-
ization data for 933 Caucasian males and females
aged 25–64.

KEY FINDINGS. Scores on each of the 11 sub-
tests initially correlated negatively with age, with
all Performance subtests correlating more nega-
tively (–.28 to –.46) than did the Verbal tasks (–.02
to –.19). After statistically removing the influence
of educational attainment from the correlations,
four of the six Verbal subtests produced positive
correlations, with the highest coefficients ob-
tained for Vocabulary (.22) and Information (.17).
The two Verbal subtests that remained negative
(Similarities, –.04, and Digit Span, –.08) are not
very dependent on formal schooling, in stark con-
trast to the two Verbal subtests with the highest
positive coefficients. On the Performance Scale,
the removal of education level did not erase the
negative correlations between IQ and age; partial
correlations were only slightly lower (about .10)
than the original coefficients, and they remained
statistically significant. Some of the partial corre-
lations were strongly negative, even after the
statistical removal of education, notably Digit
Symbol (–.38) and Picture Arrangement (-.27).

Although Birren and Morrison (1961) did not
conduct these analyses with the three IQ scales,
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their study did show the decrease in mean V-IQ
with age—but not the decrement in P-IQ—to be
an artifact of education level. In fact, the positive
correlations with some Verbal subtests suggest
an increase in test scores with increasing age.

Green’s (1969) Spanish WAIS 
Study for Education-Balanced Groups

Green approached the problem differently in his
analysis of the Puerto Rican standardization data
for the Spanish WAIS. He added and subtracted
subjects from each of four age groups (25–29,
35–39, 45–49, and 55–64) until they were bal-
anced on educational attainment. Each of the
education-balanced samples comprised about 135
adults (total sample = 539), with mean years of
education ranging from 7.6 to 7.8.

KEY FINDINGS. Before balancing for educa-
tion, Verbal scores increased through the early
40s and then began a slight decline; Performance
scores started to decrease in the 20s, with a more
dramatic decline beginning during the 40s. The
unbalanced samples differed widely in education
level, but even the youngest sample averaged
only about 8 years of education (the oldest aver-
aged a third-grade education). Green’s equated
samples demonstrated an increase in Verbal
sums of scaled scores and only a slight decrement
in Performance scores, as shown in Table 5.3.
(The mean values have been adjusted for educa-
tion level and urban–rural residence, and are
from Green’s Table 4.) Green concluded from
his analyses that “Intelligence as measured by the
WAIS does not decline in the Puerto Rican pop-
ulation before about age 65... . [T]he same con-

clusion is almost certainly true for the United
States” (p. 626).

Despite Birren and Morrison’s (1961) contra-
dictory finding with the WAIS Performance
Scale, for years Green’s assertions have been tac-
itly accepted by writers such as Labouvie-Vief
(1985), who praised his work as the “most careful
study thus far of education-related effects on
patterns of intellectual aging” (p. 515), but failed
to point out the limited generalizability of his re-
sults. Whether the increment in V-IQ with age,
coupled with the apparent lack of a sizable decre-
ment in P-IQ, generalizes to samples that are
higher in education is surely not intuitive;
Green’s (1969, Tables 1 and 2) groups averaged
less than 8 years of education, with 43% having
between 0 and 5 years of formal education.

Kausler (1982) correctly stated that Green’s
study has high internal validity, but low external
validity. Hence, one can generalize the causative
role played by education to other samples, but
“the age differences found for his balanced
groups no longer estimate accurately the age dif-
ferences extant for the entire population of
adults living in Puerto Rico” (p. 73). Kausler
might have added that one ought to be cautious
in generalizing Green’s results to more educated
samples.

Kaufman, Reynolds, and
McLean’s (1989) Study of the WAIS-R

Kaufman et al. analyzed the WAIS-R standard-
ization data for ages 20 to 74 years (N = 1,480), a
sample that was carefully stratified on gender,
race (Caucasian–non-Caucasian), geographic re-
gion, educational attainment, and occupation. In

TABLE 5.3 Mean Verbal and Performance scores earned by Green’s education-balanced 
samples on the Spanish WAIS

Ages 25–29 Ages 35–39 Ages 45–49 Ages 55–64

Verbal Sum 56.0 61.9 64.7 65.7
Performance Sum 45.9 47.1 44.7 43.4 
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one analysis, using ANOVA methodology, they
equated for education by a weighting technique
that matched each group’s educational attainment
to a “target” age; ages 25–34, the age group with
the highest level of education, served as the target.
On the WAIS-R (as on the WAIS and W-B I),
scaled scores for all adults are based on a refer-
ence group of 20- to 34-year-olds. To compare
one age group to another, all sums of scaled
scores were first weighted to control for educa-
tion and then entered into the IQ table for ages
25–34 (thereby providing a common yardstick).
In a second analysis, multiple regression meth-
odology was applied to study the relative contri-
butions of age and education to IQ, especially to
determine whether age added significantly and
substantially to the prediction of IQ obtainable
from education alone (Kaufman et al., 1989;
McLean, Kaufman, & Reynolds, 1988).

KEY FINDINGS OF EQUATING STUDY. Table 5.4
shows the mean sums of scaled scores (based on
the norms for ages 25–34, the reference group)
for each separate educational category, by age.
Regardless of chronological age (and, hence,
when people were educated), adults with the
same amount of formal education earned about
the same mean sum of scaled scores on the Verbal
Scale. Adults with 0–8 years of education earned
Verbal sums of about 40; those with 9–11 years
scored about 50; high school graduates scored
55–60; adults with some college earned means of
approximately 65; and college graduates scored
in the 70–75 range. This relationship maintained
whether the adult was 25, 50, or 65, and whether
he or she was educated in the 1910s, 1930s, or
1950s. Unlike Verbal sums, Performance sums
decreased steadily within each educational cate-
gory, although the decrements were relatively
small for the least educated samples.

The overall results of this WAIS-R study are
depicted in Figures 5.1 and 5.2, which show the
mean V-IQs and P-IQs, respectively, for seven
adult age groups, both with and without a con-
trol for education. After controlling for educa-
tion, the decline in Verbal IQ disappeared, but

the decline in P-IQ remained substantial. On the
Verbal Scale, the peak IQ (99.8) occurred for
ages 55–64 after equating for education level;
even at ages 70–74, the weighted mean V-IQ was
nearly 98. In contrast, education-controlled
means in P-IQ dipped below 90 at ages 55–64,
and below 80 for 70- to 74-year-olds. The
weighted Verbal means did not differ signifi-
cantly from each other, based on ANOVA re-
sults, but the weighted Performance means
differed at the .001 level.

These results are entirely consistent with Bir-
ren and Morrison’s (1961) WAIS data, but not
with Green’s (1969) results. Green observed
increments in Verbal scores and only trivial decre-
ments in Performance scores for his education-
balanced age groups in Puerto Rico. The key to
the discrepancy may reside in the low education
level of the Puerto Rican education-balanced
samples. Consider Table 5.4. For adults with 0–8
years of education, the category closest to
Green’s sample, WAIS-R Verbal sums of scaled
scores rose steadily and substantially between
ages 25–34 and 55–64 (the ages most resembling
Green’s youngest and oldest samples); WAIS-R
Performance scores dropped only trivially be-
tween these ages for the least educated group.
These results parallel Green’s findings almost
identically. However, these relationships do not
maintain on the WAIS-R for more educated
samples: Within each age category between 9–11
and 16+ years of education, Verbal sums of scaled
scores are approximately equal regardless of age,
and Performance sums decrease substantially be-
tween ages 25–34 and 55–64. As Kaufman et al.
(1989) point out, differences between the results
of the two studies may also be a function of cohort
differences (1960s versus 1970s), instrument dif-
ferences (WAIS versus WAIS-R), language differ-
ences (Spanish versus English), and cultural
differences (Puerto Rico versus the United States).
Yet, the education hypothesis remains a viable and
strong explanation (or partial explanation) for the
discrepancies observed.

Matarazzo (1972) was cautious in interpreting
Green’s findings, primarily because he wondered
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whether years of formal education is “a variable
with identical meaning across generations”
(p. 115). Matarazzo’s question obviously has no
definitive answer, although his criticism is re-
futed to some extent by the provocative data in
Table 5.4, which show that, regardless of age,
and with only mild aberrations, individuals with
a comparable amount of education earned simi-

lar scores on the WAIS-R Verbal Scale. Quite
clearly, the Verbal Scale measures skills (e.g.,
general information, word meaning, and arith-
metic ability) that bear a logical relationship to
one’s formal education.

Similar analyses were conducted for the 11 sep-
arate WAIS-R subtests (McLean et al., 1988). Af-
ter equating for education, the declines in Verbal

TABLE 5.4 Mean WAIS-R Verbal, Performance, and Full Scale sums of scaled scores
for adults completing different numbers of years of education, by age

Age group

Years of Education 20–24 25–34 35–44 45–54 55–64 65–69 70–74

Verbal Scale
0–8 41.6 31.9 37.3 41.8 42.3 42.4 43.0
9–11 51.1 50.8 45.8 51.4 52.7 52.2 51.1
12 55.5 57.6 58.2 60.0 59.9 59.4 55.6
13–15 65.0 67.7 63.6 65.4 65.0 62.2 66.0
16+ 69.5 74.3 72.8 74.2 75.3 73.8 72.9

Weighted mean 59.5 61.4 60.2 62.4 62.8 61.6 60.6

Performance Scale
0–8 37.0 33.1 31.9 31.0 28.9 28.3 27.7
9–11 47.7 44.0 38.0 40.2 37.6 35.8 30.8
12 49.5 47.6 46.1 43.8 42.1 36.0 31.7
13–15 54.3 53.6 50.0 44.4 42.6 37.4 35.9
16+ 58.7 57.2 53.7 50.2 47.9 41.8 38.0

Weighted mean 51.8 49.9 47.0 44.4 42.4 37.2 33.7

Full Scale
0–8 78.6 65.0 69.2 72.8 71.2 70.7 70.7
9–11 98.8 94.8 83.7 91.6 90.3 88.0 81.8
12 105.0 105.3 104.4 103.8 101.9 95.5 87.3
13–15 119.2 121.2 113.5 109.8 107.7 99.6 101.9
16+ 128.2 131.5 126.5 124.4 123.2 115.6 110.9

Weighted Mean 112.2 111.3 107.2 106.8 105.1 98.9 94.3

NOTE: Weighted means were obtained by using as weights the proportions of adults in each educational
category at ages 25–34 years. Data are from Kaufman et al. (1989).

ch05.fm  Page 134  Tuesday, September 25, 2001  3:02 PM



CHAPTER 5 AGE AND INTELLIGENCE ACROSS THE ADULT LIFE SPAN 135

FIGURE 5.1
Change in WAIS-R Verbal IQ across the 20- to 74-year age range, both with and
without a control for education; IQs were based on norms for ages 25–34 (data from
Kaufman, Reynolds, & McLean, 1989).
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FIGURE 5.2
Change in WAIS-R Performance IQ across the 20- to 74-year age range, both with
and without a control for education; IQs were based on norms for ages 25–34 (data
from Kaufman, Reynolds, & McLean, 1989).
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means disappeared and were replaced by gradual
increments into the mid- to late 60s for Informa-
tion, Vocabulary, and Comprehension. Arithmetic
produced nearly equal weighted means (9.9–10.4)
for each of the seven age groups. Only Digit Span
and Similarities showed a declining trend (in the
mid-50s), but it was small in magnitude. In con-
trast, each Performance subtest (like the total
Performance Scale), continued to reveal striking
decrements in mean scaled scores, even after bal-
ancing the groups on education. Mean education-
adjusted scaled scores for ages 70–74 were about 7
for all subtests except Digit Symbol, which dipped
to 5.5. These WAIS-R subtest findings are re-
markably similar to Birren and Morrison’s (1961)
correlational results with the WAIS subtests, on
both the Verbal and Performance scales.

All of the WAIS-R findings give clear-cut
support to Botwinick’s (1977) classic intellectual
aging pattern, which posits maintenance of per-
formance on nontimed tasks versus decline on
timed tasks. The results also support Horn (1985,
1989) and his colleagues’ (Horn & Hofer, 1992;
Horn & Noll, 1997) interpretation of the classic
pattern from the fluid/crystallized theory of intel-
ligence: Crystallized abilities remain stable
through old age (“maintained” abilities), while
fluid abilities (and other abilities such as visualiza-
tion and speed) decline steadily and rapidly, start-
ing in young adulthood (“vulnerable” abilities).
The distinction in the adult development litera-
ture of fluid versus crystallized abilities was first
made by Horn and Cattell (1966, 1967) in the
1960s and remains one viable theoretical model
for understanding the aging process (Berg, 2000).
Fluid intelligence (Gf), manifested by the ability
to solve novel problems, is presumed to increase
with neurological maturation during childhood
and adolescence and to decline throughout adult-
hood concomitantly with neurological degenera-
tion. In contrast, crystallized intelligence (Gc,
knowledge and skills dependent on education and
experience) is expected to continue to increase
during one’s life, reflecting cultural assimilation.

Finally, the results of these cross-sectional
analyses accord well with Baltes’s (1997) two-
component (mechanics–pragmatics) lifespan the-

ory of intellectual development. The pragmatics
component resembles crystallized ability and is
believed by Baltes to be maintained across the
adult lifespan. P-IQ does not correspond to a uni-
tary ability in Horn’s modern Gf–Gc theory, but is
a blend of tasks that require Gf, processing speed
(Gs), and visual processing (Gv). This array of
abilities corresponds closely to the broad “me-
chanics” component of cognition in Baltes’s the-
ory. In contrast to the pragmatics component, the
mechanics component is vulnerable to the effects
of normal aging and subsumes reasoning, spatial
orientation, memory, and perceptual speed (Bal-
tes, 1997; Baltes, Staudinger, & Lindenberger,
1999; Lindenberger & Baltes, 1997). This com-
puter analogy refers to the mind’s hardware (me-
chanics) and software (cognitive pragmatics).

KEY FINDINGS OF MULTIPLE REGRESSION ANAL-
YSIS. When entered first in the multiple regres-
sion analysis, education accounted for nearly half
the variability in WAIS-R V-IQ and FS-IQ, and
about one third of the variance in P-IQ. Table 5.5
summarizes the results of the regression analysis
for IQs and scaled scores. The strong relation-
ships of education to IQ shown in Table 5.5 were
never at issue; instead, the key was whether chro-
nological age would add substantially to the pre-
diction of intelligence when entered as the second
predictor in the regression equations. (“Substan-
tial” was defined as meeting two requirements:
statistical significance at the .01 level, and ac-
counting for an additional 2% or more of the total
variance. Significance was not enough, because a
sample size of nearly 1,500 yields significance
with very small increments; the increment had to
be of practical, not just statistical, significance.)

Adding age as a predictor led to a striking in-
crement of nearly 13% for P-IQ but only a triv-
ial increase of 0.3% for V-IQ (see Table 5.5).
None of the increments for the Verbal subtests
reached the 2% criterion, whereas each of the
Performance subtests easily met the require-
ment. Age improved the prediction of scaled
score by at least 5% for every Performance task,
ranging from 5.6% for Picture Completion to
14.4% for Digit Symbol.
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These results support Botwinick’s (1977) clas-
sical aging pattern: Age was shown to be a sub-
stantial correlate of intelligence, over and above
the contribution of educational attainment, for
the timed Performance subtests and for P-IQ, but
not for the nontimed components (Arithmetic is
an exception) of the Verbal Scale. The results also
support Horn’s (1989) distinction between main-
tained and vulnerable abilities and Baltes’s (1997)
mechanics–pragmatics dichotomy.

Table 5.5 reveals the interesting finding that
the combination of education and age accounts
for almost the precise amount of variance in V-IQ
(45.4%) as in P-IQ (45.6%). However, the rela-

tive contributions of each variable are quite differ-
ent when age and education are treated separately,
as shown in Table 5.6.

Heaton’s Age–Education Gradients 
for the WAIS, WAIS-R, and WAIS-III

Heaton, Grant, and Matthews (1986) considered
the impact of both age and education on test
scores in their WAIS investigation of 553 adults
(64% male), ages 15–81 years (mean = 39.3), who
were tested as normal controls at several neuro-
psychological laboratories. The groups were di-
vided by age (<40, 40–59, 60+) and education

TABLE 5.5 Multiple regression analysis, using education and age as predictors of 
WAIS-R scores: the amount of variance accounted for by age over and above the 
contribution of education

Percentage of variance accounted for by

WAIS-R Criterion
Education

Alone
Education and
Age Combined

Increment 
Due to Age

Sum of Scaled Scores
Verbal 45.1 45.4 0.3%**
Performance 32.9 45.6 12.7%**
Full Scale 45.5 47.5 2.0%**

Verbal Scaled Score
Information 34.7 35.8 1.1%** 
Digit Span 21.4 21.5 0.1%**
Vocabulary 37.0 38.6 1.6%**
Arithmetic 27.9 28.2 0.3%**
Comprehension 31.0 31.8 0.8%**
Similarities 33.0 33.6 0.6%**

Performance Scaled Score
Picture Completion 21.2 26.8 5.6%**
Picture Arrangement 20.7 28.6 7.9%**
Block Design 24.3 31.2 6.9%**
Object Assembly 15.2 23.8 8.6%**
Digit Symbol 28.9 43.3 14.4%**

*p < .01; **p < .001
NOTE: Table is adapted from Kaufman et al. (1989, Table 2).
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(<12, 12–15, 16+), although as a group they were a
highly educated sample (mean years of education
= 13.3). Heaton et al. computed an age–education
gradient for each WAIS subtest by subtracting the
amount of variance accounted for by education
from the amount accounted for by age; positive
values denote the more age-related subtests, while
negative values indicate the tasks more heavily de-
pendent on education.

Kaufman (1990) computed this gradient for
WAIS-R subtests, using data yielded by Kaufman
et al.’s (1989, Table 2) multiple regression analy-
sis. And Heaton et al. (2001) conducted a series of
interesting analyses with the WAIS-III at ages
20–89 years, using data from both the standard-
ization sample (n = 2,028 of the 2,050 cases at
ages 20–89) and an “education oversample” (n =
222) for a total N = of 2,250, which permitted the
computation of age–education gradients. Heaton
et al. (2001, Tables 3 & 4) correlated education to
age-corrected WAIS-III z scores and also corre-
lated chronological age to education-corrected
WAIS-III z scores, thereby providing the perti-
nent percentages of variance needed to compute
age–education gradients.

KEY FINDINGS. Heaton et al.’s initial study of
age–education gradients for WAIS subtests
showed Picture Arrangement, followed closely by
Digit Symbol and Object Assembly (each with
values in the +5 to +10 range), as the most age-
related WAIS tasks; in contrast, Vocabulary and

then Information (with values close to –40) were
the most education-related. Table 5.7 presents the
age–education gradients for WAIS, WAIS-R, and
WAIS-III subtests; the 11 subtests that are in-
cluded in all three Wechsler adult scales have
ranks in parentheses next to their gradients where
one equals the most age-dependent subtest and 11
equals the most education-dependent. Kendall’s
W (coefficient of concordance) was computed to
determine the consistency in the ranks from one
adult scale to another. A near-perfect W = .976
was obtained, with an average pairwise rank-
order correlation = .964 (p < .01). These coeffi-
cients denote striking consistency in the subtests’
age–education gradients over time and despite
substantial item revisions from scale to scale.

Of the three new WAIS-III subtests, Symbol
Search is virtually tied with Digit Symbol as the
most age-dependent task in the battery. Letter-
Number Sequencing and Matrix Reasoning are
exactly in the middle of the pack, with each hav-
ing nearly equal percentages of variance due to
age versus education. Perusal of Table 5.7, which
is ordered by the WAIS-III age–education gradi-
ents, reveals that the first seven subtests listed
(the most age dependent) are on the Perfor-
mance Scale, followed by the seven Verbal sub-
tests. Indeed, the subtests also align by Index.
The two PS subtests are at the top of the list, fol-
lowed by the five subtests that are either in-
cluded on the PO or have been shown by factor
analysis to load on PO factors. Next are the three
WM subtests followed by the four subtests that
have consistently loaded on VC factors.

Based on Heaton et al.’s (2001, Tables 3 and 4)
data, the following age–education gradients
emerge for the Indexes, again with the most age-
dependent listed first: PSI (+22), POI (+7), WMI
(–10), VCI (–34). For the IQs, the order is: P-IQ
(+13), FS-IQ (–21), V-IQ (–34).

Kaufman’s (2000a, 2001)
Equating Studies of the WAIS-III

Kaufman analyzed data from the WAIS-III stan-
dardization sample of 2,450 individuals at ages
16 to 89 years, focusing on the four Indexes and

TABLE 5.6 Relative contributions of age
and education to WAIS-R IQs

Amount of Variance
Accounted for by

Criterion Age Alone
Education 

Alone

Verbal IQ 3.1% 45.1%
Performance IQ 28.2% 32.9%
Full Scale IQ 13.4% 45.5%

NOTE: Data are from Kaufman et al. (1989).
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14 scaled scores in one study (Kaufman, 2000a)
and on the three IQs in a second study (Kauf-
man, 2001). The WAIS-III sample was subdi-
vided into 13 separate subsamples between ages
16–17 and 85–89. Each of the 11 subsamples from
16–17 through 75–79 was composed of 200 indi-
viduals; ages 80–84 had N = 150 and ages 85–89
had N = 100. The number of males and females
was equal through age group 55–64, but matched
Census proportions at ages 65+, when females
are more numerous. The sample was also strati-
fied on the variables of race/ethnicity, geographic
region, and educational attainment (Psychologi-
cal Corporation, 1997, pp. 19–39).

For the WAIS and WAIS-R, scaled scores for
all adults were based on a reference group of

adults ages 20 to 34 years. Though that method
left much to be desired for clinical purposes (e.g.,
the means and SDs for subtests varied from age
to age and from subtest to subtest within each
age group), the use of a reference group facili-
tated aging research by providing a yardstick for
age-to-age comparisons. The WAIS-III manuals
(Psychological Corporation, 1997; Wechsler,
1997) do not directly provide data for comparing
age groups; however, The Psychological Corpo-
ration generously provided mean scaled scores,
for each age, on the 14 WAIS-III subtests, based
on the reference group of 400 adults ages 20 to
34 years. These data permitted direct compari-
sons across the 16- to 89-year age range on all
subtests, Factor Indexes, and IQs.

TABLE 5.7 Age–education gradients on WAIS-R subtests

WAIS-III WAIS-R WAIS

Wechsler Subtest

% Variance:
Age–Educ.
Gradient

Age–Educ.
Gradient

Age–Educ.
GradientAge Educ.

Digit Symbol 35 14 +21 (1) +0.3 (2) +7 (2)
Symbol Search 33 13 +20 — —
Object Assembly 20 06 +14 (2) +1.5 (1) +5 (3)
Picture Arrangement 25 12 +13 (3) –3.2 (3) +8 (1)
Block Design 18 11 +07 (4) –7.1 (5) –5 (4)
Picture Completion 14 09 +05 (5) -6.8 (4) –6 (5)
Matrix Reasoning 21 17 +04 — —
L-N Sequencing 15 12 +03 — —
Digit Span 04 10 –06 (6) –18.2 (6) –11 (6)
Arithmetic 01 19 –18 (7) –26.2 (8) –24 (7)
Similarities 03 26 –23 (8) –25.8 (7) –28 (8)
Comprehension <01 24 –24 (9) –29.9 (9) –29 (9)
Information 02 28 –26 (10) –33.7 (10) –39 (10)
Vocabulary 01 31 –30 (11) –36.2 (11) –40 (11)

NOTE: Educ. = Education; L-N = Letter-Number; age–education gradient equals age variance minus edu-
cation variance. Positive values denote the more age-related subtests, while negative values indicate the tasks
more heavily dependent on education. Subtests are listed in order of gradients for the 14 WAIS-III subtests.
Numbers in parentheses denote the rank order of the age–education gradients for the 11 subtests common
to the three Wechsler adult scales. WAIS-III data are from Heaton et al. (in preparation). WAIS-R data are
from Kaufman et al. (1989) and Kaufman (1990). WAIS data are from Heaton et al. (1986); values are esti-
mated from Heaton et al.’s (1986) Figure 3.
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However, comparisons of mean scores by age,
even on the common metric of reference-group
scaled scores, is confounded by cohort effects.
The one cohort effect that is large and pervasive
is educational attainment, as discussed previously
and illustrated in Tables 5.1 and 5.2. Fortunately,
this cohort variable is capable of being controlled
because the WAIS-III (like the WAIS-R) was
stratified by education and each person’s years of
formal schooling were obtained as part of the
standardization process. In order to equate the
age groups on education, as was done by Kaufman
et al. (1989) for the WAIS-R, it was necessary to
know the mean test scores earned by adults in
each of the five educational categories (i.e., 0–8,
9–11, 12, 13–15, and 16+ years of schooling) for
every WAIS-III age group. Again, these age X
education data were kindly provided by The
Psychological Corporation. For the WAIS-R,
ages 25–34 was selected as the target age group
because that group was the most educated. From
Table 5.2, it is evident that the most educated
WAIS-III group is ages 35–44, with 56% having
at least one year of college and 4% with less than
9 years of schooling. Nonetheless, to be compa-
rable to the procedure used in the WAIS-R study,
Kaufman (2000, 2001) equated educational at-
tainment to the education level of ages 25–34 (the
midpoints of the educational attainment percents
for ages 25–29 and 30–34; Psychological Corpo-
ration, 1997, Table 2.6). This equating procedure
was used for IQs, Indexes, and scaled scores for
each age group between 20–24 and 85–89 years.
Scores for ages 16–19 years were not equated for
educational attainment because only parents’ edu-
cation was provided and many of these older ado-
lescents had not yet completed their formal
education; nonetheless, mean WAIS-III scores for
ages 16–19 years were obtained based on the ref-
erence group to permit a rough comparison to
adults ages 20 to 89.

Though the WAIS-III standardization sample
represents a “normal” sample, this sample is,
nonetheless, unusual because of the many exclu-
sionary criteria that were applied. When select-
ing the sample for testing, The Psychological

Corporation (1997, Table 2.1) excluded three cat-
egories of adults: (1) individuals with sensory or
motor deficits that might compromise the validity
of the obtained test scores (e.g., color-blindness,
uncorrected hearing loss); (2) individuals under-
going current treatment for alcohol or drug de-
pendency, those who consumed more than three
alcoholic beverages more than two nights per
week, and those currently taking certain medica-
tions (e.g., anti-depressants); and (3) adults with a
known or possible neuropsychological disorder,
those who see a doctor or other professional for
memory problems or problems with thinking, and
those with related problems (e.g., suffering a head
injury that required hospitalization for more than
24 hours, or having a medical or psychiatric con-
dition that could affect cognitive functioning,
such as epilepsy or Alzheimer’s dementia).

The standardization sample, therefore, may
be normal, but it is not typical. The third exclu-
sionary category, in particular, is age-related;
both the number and severity of cognitive/neu-
rological pathologies accelerate in old age (Rab-
bitt, Bent, & McInnes, 1997). More older than
younger individuals, therefore, will have been
excluded from the WAIS-III standardization
sample, an important fact to consider when in-
terpreting the aging-IQ data. The sample of
adults ages 80–84, for example, is undoubtedly
higher functioning than a random sample of 80-
to 84-year-olds in the population. Any cognitive
deficits with increasing age are probably “lower-
bound” estimates of the actual deficits within the
population. Yet, the liberal exclusion of adults
with suspected or known thinking impairments
has an upside for aging research: Any observed
declines in cognitive function are likely to be
“real” declines, not artifacts of the inclusion of
increasing numbers of cognitively impaired
adults with increasing age.

KEY FINDINGS. Horn’s (1989) and Baltes’s
(1997) notions of maintained and vulnerable abil-
ities during the adult aging process are supported
by the results of both the cross-sectional and lon-
gitudinal analysis of WAIS-III data, much more
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so than Schaie’s (1984) belief in the maintenance
of various intellectual abilities. V-IQ was main-
tained and P-IQ was vulnerable, consistent with
previous research involving the WAIS-R, WAIS,
and other measures. Table 5.8 shows education
differences from age to age, as well as both the
unadjusted and education-adjusted mean V-IQs,
P-IQs, and FS-IQs for each age group between
20–24 and 85–89 years. Figure 5.3 presents the
strikingly different age-related patterns for V-IQ
versus P-IQ from ages 16–17 through 85–89
years (unadjusted means for ages 16–19, educa-
tion-adjusted means for ages 20–89). V-IQ was
basically maintained throughout the life span, de-
clining only during the 80s and dipping as low as
96 only at ages 85–89. In contrast, P-IQ peaked in
young adulthood, then declined steadily and dra-
matically across the age range (especially at ages
45 and above); education-adjusted mean P-IQs

were below 80 for adults in their 80s. On the Ver-
bal Scale, education-adjusted mean V-IQs were
lowest at ages 85–89, but note in Table 5.8 that the
values for adults in their 80s were closely similar to
the values for young adults ages 20–24. From Fig-
ure 5.3, it is evident that the adjusted means for
85- to 89-year-olds were comparable in magni-
tude to the unadjusted mean for ages 18–19 and
substantially higher than the mean for ages 16–17.

The familiar P-IQ decline is especially note-
worthy in view of the exclusion from the stan-
dardization sample of many low-functioning
adults, that is, those with known or suspected
memory/cognitive disorders. The decline in
mean P-IQ is evidently “real” and not an artifact
of having increasing numbers of patients in older
age groups. However the observed declines are
probably lower-bound estimates of the “true”
declines that exist within the adult population.

TABLE 5.8 Education level and mean WAIS-III IQs of each standardization age group 
(mean IQs adjusted for educational attainment are in parentheses)

Age
Group

Percent
High School

Dropout

Percent
College

Graduate

Mean WAIS-III IQs

Verbal Performance Full Scale

20–24 15.0 11.0 97.1 (98.1) 99.4 (100.0) 98.5 (99.4)
25–29 14.0 23.5 99.4 (99.5) 99.9 (99.9) 99.9 (100.0)
30–34 14.0 23.0 101.0 (100.9) 98.4 (98.4) 99.9 (99.9)
35–44 9.5 29.0 102.4 (101.2) 97.3 (96.3) 100.1 (98.9)
45–54 17.5 25.0 103.8 (104.4) 91.8 (92.4) 99.0 (99.7)
55–64 26.5 18.0 98.9 (102.1) 86.3 (89.0) 93.8 (97.0)
65–69 32.0 14.0 98.2 (102.9)  80.9 (84.8) 90.2 (94.9)
70–74 31.5 14.0 97.1 (101.1)  78.8 (82.3) 88.7 (92.8)
75–79 34.0 13.5 96.0 (100.3) 76.2 (79.7) 86.8 (91.1)
80–84 49.3 11.3 91.4 (97.8) 72.9 (78.2) 81.0 (87.4)
85–89 50.0 12.0 89.8 (96.3) 69.9 (75.9) 78.6 (85.3)

NOTE: Percentages of high school dropouts and college graduates for the WAIS-III standardization sample
are from The Psychological Corporation (1997, Table 2.6). Mean WAIS-III IQs for all ages are based on
sums of scaled scores for ages 20–34. Education-adjusted IQs (values in parentheses) are adjusted to match
the educational attainment of adults ages 25–34. Mean IQs and adjusted IQs are from Kaufman (2001).
Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copyright © 1997 by The
Psychological Corporation. Used by permission. All rights reserved.
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Figure 5.4 (Verbal IQ) and Figure 5.5 (Perfor-
mance IQ) compare the results of cross-sectional
analyses of the WAIS-III with the WAIS-R
(Kaufman et al., 1989), including Ryan and Pa-
olo’s extension of WAIS-R data to elderly samples
ages 75 and older (Paolo & Ryan, 1995; Ryan,
personal communication, March, 1998; Ryan, Pa-
olo, & Brungardt, 1990; Ryan, Paolo, & Dunn,
1995). The WAIS-III and WAIS-R education-
adjusted results are congruent for P-IQ across the
20- to 89-year range but not for V-IQ. The P-IQ
results suggest a generation-to-generation conti-
nuity in the observed decline in nonverbal intel-
ligence with increasing age.

The most important difference in the educa-
tion-adjusted V-IQ graphs for WAIS-R versus

WAIS-III concerns their different shapes, denot-
ing different ages of peak performance. Peak
performance was at about age 60 (ages 55–64) on
the WAIS-R and peaks in the 60s have been re-
ported by Horn (1989) and colleagues (Horn,
Donaldson, & Engstrom, 1981; Horn & Hofer,
1992; Horn & Noll, 1997). However, an earlier
peak emerged for the WAIS-III, a decisive ele-
vation at ages 45–54. Heaton and colleagues’
WAIS-III analyses for five-year age intervals
(Heaton et al., 2001; Manly et al., 2000) make it
clear that the elevation is for ages 45–49, not 50–54
years.

The WAIS-III results for V-IQ probably re-
flect a real generational change. Horn’s conclu-
sions are based on WAIS and WAIS-R Verbal IQ

FIGURE 5.3
Mean “reference group” (ages 20–34) WAIS-III Verbal and Performance IQs, by age, for adults
ages 16–17 to 85–89 years, adjusted for educational attainment (values for ages 16–19 are
unadjusted).
SOURCE: Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copyright © 1997 by The
Psychological Corporation. Used by permission. All rights reserved. Reprinted from Kaufman (2001) with permission.
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and on studies of other measures of crystallized
intelligence, with all data collected prior to 1980.
In addition to WAIS-III results, other recent
data suggest peak performance well before age
60; indeed, measures of Gc ability on several
Kaufman tests (discussed later in this chapter) all
peaked in the early- to mid-40s (Kaufman &
Horn, 1996; Kaufman, Kaufman, Chen et al.,
1996; Wang & Kaufman, 1993), and the recently
normed WJ III Gc scale peaked at about age 45
(although those data were not adjusted for edu-
cation; see Chapter 14). There is an apparent
generational shift toward an earlier peak in Gc
ability, although explanations for this shift are
not obvious.

The four WAIS-III Indexes display patterns
of age-by-age means that are decidedly different
from each other (see Figure 5.6), with each one
corresponding to different Horn abilities: VCI =
Gc, POI = Gf/Gv, WMI = short-term memory
(Gsm), PSI = Gs. In contrast, none of the WAIS-III
IQs correspond to Horn’s theoretical constructs.
FS-IQ is an atheoretical amalgam from the
vantage point of Horn’s modern Gf–Gc theory.
V-IQ and P-IQ correspond to broad Gc and
broad Gf, respectively, consistent with the original
Horn-Cattell conception of these global abilities
(Cattell, 1963; Horn & Cattell, 1966, 1967) and
with Baltes’s (1997) two-component mechanics–
pragmatics life span theory of intellectual devel-

FIGURE 5.4
Comparison of mean “reference group” (ages 20–34) Verbal IQs, by age, on the WAIS-R versus
WAIS-III for adults ages 20–24 to 85–89 years, adjusted for educational attainment. 
SOURCE: WAIS-R IQs for ages 20–74 are from Kaufman et al. (1989). WAIS-R IQs for ages 75–89 for the stratified elderly
sample tested by Ryan, Paolo, and Brungardt (1990), and were kindly provided by Ryan (personal communication, March,
1998) for the age groups shown. Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copyright
© 1997 by The Psychological Corporation. Used by permission. All rights reserved. Reprinted from Kaufman (2001) with
permission.
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opment. But the separate IQs are too impure to
denote pure abilities in Horn’s (1989) expanded
and refined Gf–Gc theory. Note in Figure 5.6
that the peak age is at ages 45–54 for both Indexes
composed of Verbal subtests (VCI and WMI),
consistent with the peak age observed for the en-
tire V-IQ. In the analyses by Heaton and col-
leagues (Heaton et al., 2001; Manly et al., 2000)
for five-year age groups, it is once again evident
that the peak occurs at ages 45–49, not 50–54
years. However, for VCI, Heaton et al. (2001)
observed dual peaks at 25–29 and 45–49 years.
The somewhat different results reported by
Kaufman (2000a, 2001) and Heaton and col-
leagues are probably due to the slightly different

samples used by the investigators and the differ-
ent techniques used to adjust for education.

P-IQ is basically composed of two major
components, nonverbal and spatial problem
solving (fluid intelligence and visual processing,
Horn’s Gf and Gv) and speed of problem solving
(Horn’s processing speed or Gs). Each of these
components is represented by a Factor Index,
POI and PSI, respectively. Therefore, examina-
tion of the age-by-age changes on the POI and
PSI, in conjunction with age patterns on P-IQ,
might offer insight into the nature of the well-
known dramatic decline on P-IQ during adult-
hood with increasing age. Figure 5.7 juxtaposes
these three aging patterns. Interestingly, the age-

FIGURE 5.5
Comparison of mean “reference group” (ages 20–34) Performance IQs, by age, on the WAIS-R
versus WAIS-III for adults ages 20–24 to 85–89 years, adjusted for educational attainment. 
SOURCE: WAIS-R IQs for ages 20–74 are from Kaufman et al. (1989). WAIS-R IQs for ages 75–89 for the stratified elderly
sample tested by Ryan, Paolo, and Brungardt (1990), and were kindly provided by Ryan (personal communication, March,
1998) for the age groups shown. Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copyright
© 1997 by The Psychological Corporation. Used by permission. All rights reserved. Reprinted from Kaufman (2001) with
permission.
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by-age pattern of education-adjusted mean IQs
on the WAIS-III P-IQ is closely similar to the
pattern of Indexes on the POI during its period
of early stability (ages 16–44), but they overlap
with the pattern for PSI during the period of
rapid decline with increasing age (especially ages
55–74). The rapid decline of P-IQ with increas-
ing age, therefore, may be more a function of the
highly speeded nature of some of its subtests
than of their Gf or Gv component. (In this chap-
ter, we are using Gf–Gc terminology and abbre-
viations that are consistent with the more recent
amalgamation of the Horn, Horn-Cattell, and
Carroll, 1993, theories known as Cattell-Horn-
Carroll or CHC theory; see Flanagan, McGrew,
& Ortiz, 2000, and Chapter 14. The actual stud-

ies that are summarized and integrated in this
chapter, however, usually used the original
Horn, 1989, terminology and abbreviations.)

Aging patterns for the 14 WAIS-III subtests
are grouped into four sets of graphs: Figure 5.8
(VCI plus Comprehension), Figure 5.9 (WMI),
Figure 5.10 (POI plus Object Assembly), and
Figure 5.11 (PSI plus Picture Arrangement).
Three of the four subtests that measure verbal
comprehension and expression (Figure 5.8)
demonstrate a maintained-ability profile, but the
age changes for Similarities denote a blend of
maintained and vulnerable abilities, in keeping
with its presumed blend of Gc and Gf compo-
nents. From Figure 5.9, it is striking that each
component WMI subtest has its own character-

FIGURE 5.6
Mean “reference group” indexes on the four WAIS-III factors for adults ages 16–17 to 85–89
years, adjusted for educational attainment (values for ages 16–19 are unadjusted).
SOURCE: Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copyright © 1997 by The
Psychological Corporation. Used by permission. All rights reserved. Reprinted from Kaufman (2001, Figure 1) with permission.
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istic age-by-age pattern of means. Digit Span, a
prototypical measure of Horn’s Gsm (also re-
ferred to as SAR), evidences the moderate degree
of vulnerability associated with short-term mem-
ory ability (Horn & Hofer, 1992). Arithmetic,
though considered to measure Gsm by Horn
(1985, 1989), also measures school achievement
and displays a maintained ability (Gc). Letter-
Number Sequencing, in stark contrast to the
other WMI tasks, displays a vulnerability that
resembles closely the aging patterns for the
Performance subtests. In contrast to the “within-
Index” variability that characterizes the age-by-
age graphs of the VCI and WMI subtests, the
graphs for the four subtests that assess nonverbal
reasoning and visual–motor coordination (in-

cluding the three that make up the POI) are
nearly identical (Figure 5.10), as are the graphs
for the two PSI subtests (Figure 5.11).

Table 5.9 on page 151 presents, for each of the
14 WAIS-III subtests, the ages at which educa-
tion-adjusted scaled scores were highest (“peak”
ages) and lowest (“weak” ages), and also shows
the difference (in SD units) between the extreme
values. Peak ages for the separate Verbal subtests
tended to mirror V-IQ and VCI (about age 50),
although the aberrant, vulnerable subtests of
Digit Span and Letter-Number Sequencing
peaked at age 22, and the education-oriented In-
formation subtest did not reach its peak until age
67. Weak ages for Verbal subtests were age 87
except for the two subtests with the most ex-

FIGURE 5.7
Mean “reference group” (ages 20–34) WAIS-III Indexes/IQs for scales composed of
Performance subtests (Performance IQ, POI, PSI), by age, for adults ages 16–17 to 85–89 years,
adjusted for educational attainment (values for ages 16–19 are unadjusted). 
SOURCE: Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copyright © 1997 by The
Psychological Corporation. Used by permission. All rights reserved. Reprinted from Kaufman (2001) with permission.
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tremely negative age–education gradients (Vo-
cabulary and Information; see Table 5.7) that
produced their lowest scaled scores at age 22.
The most vulnerable subtests—all seven Perfor-
mance subtests plus Letter-Number Sequenc-
ing—tended to peak early (age 22 or 27) and
produce their lowest scores at age 87. These
eight very vulnerable subtests also produced
huge differences between peak and weak ages
(about 1.5 SD) compared to moderate differ-
ences for the remaining six Verbal subtests
(about 0.67 SD). Peak ages for the WJ III scales
are generally consistent with the WAIS-III data
(see Chapter 14, especially Figures 14.1–14.3),
although the WJ III data were not adjusted for
education.

The results depicted in Figures 5.10 and 5.11
and in Table 5.9 are also important for theoreti-
cal and clinical reasons. From Horn’s theory, the
POI is composed of subtests that are primarily
measures of Gv (Picture Completion), Gf (Ma-
trix Reasoning), or both Gv and Gf (Block De-
sign). Nonetheless, all three subtests have aging
patterns that are virtually identical. Additionally,
Matrix Reasoning and the subtest it replaced on
the regular Performance Scale and on the
POI—Object Assembly—have nearly identical
aging patterns. At least from the perspective of
age-to-age changes in ability across the life
span, the substitution of Matrix Reasoning for
Object Assembly in the WAIS-III is given em-
pirical justification.

FIGURE 5.8
Mean “reference group” scaled scores on the Verbal Comprehension subtests, plus
Comprehension, for adults ages 16–17 to 85–89 years, adjusted for education (values for ages
16–19 are unadjusted). 
SOURCE: Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copyright © 1997 by The
Psychological Corporation. Used by permission. All rights reserved. Reprinted from Kaufman (2000, Figure 4) with permission.
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Even more important is the fact that, unlike
all other Wechsler Performance subtests, ever
since their inception in 1939, Matrix Reasoning
is untimed—no bonus points, no time limits, no
stopwatch needed. Yet, its aging pattern is virtually
the same as the highly speeded Block Design and
Object Assembly subtests. That finding argues
against Botwinick’s (1977) speeded–nonspeeded
hypothesis and in favor of Horn’s vulnerable–
maintained hypothesis.

Parker’s (1986) Studies of Global IQ 
Peak Performance on Wechsler’s Scales

Peak performance with education controlled on
V-IQ and P-IQ and their respective subtests has

been discussed previously. Also of interest is peak
performance on Wechsler’s FS-IQ without a
control for education to address the issue of
which age group scores highest on an IQ test, ig-
noring cohort differences and focusing on peak
global IQ performance across generations. Parker
studied this “peak” phenomenon for global intel-
ligence using as his data sources the three Wech-
sler standardizations (W-B I, WAIS, WAIS-R)
plus three additional fairly representative sam-
ples tested between 1916 and 1931: Terman
(1916), Jones and Conrad (1933), and Miles and
Miles (1932).

KEY FINDINGS. Parker observed the following
ages of peak global performance on IQ tests (we

FIGURE 5.9
Mean “reference group” scaled scores on the Working Memory subtests for adults ages 16–17 to
85–89 years, adjusted for education (values for ages 16–19 are unadjusted). 
SOURCE: Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copyright © 1997 by The
Psychological Corporation. Used by permission. All rights reserved. Reprinted from Kaufman (2000, Figure 5) with
permission.
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added 1995 data for the WAIS-III based on the
uncorrected values of WAIS-III FS-IQ reported
by Kaufman, 2001, and shown in Table 5.8):

These results show that global intelligence,
uncorrected for cohort variables such as educa-

tional attainment, tends to reach a peak later in
life with each succeeding generation. WAIS-III
data—added to Parker’s data on the WAIS-R,
WAIS, W-B I, early editions of the Stanford-
Binet, and related IQ tests from the early part of
the twentieth century—suggest a steady increase
in the peak performance of adolescents and adults
between 1916 and 1995. This generational pat-
tern reinforces findings by Flynn (1984, 1987)
that scores on intelligence tests are increasing in
the United States at the rate of 3 points per
decade (see Chapter 2). However, the continuing
generational trend is not conclusive for two
reasons. First, from Table 5.8, it is evident from
the column of unadjusted FS-IQs that the means
are trivially larger for ages 35–44 than for ages
25–29 and 30–34 (101.1 vs. 99.9). In addition,

Year Tested Peak Age

1916 16.0
1926 20.0
1931 18.5
1937 22.0
1953 27.0
1978 30.0
1995 39.5

FIGURE 5.10
Mean “reference group” scaled scores on Perceptual Organization subtests, plus Object Assembly,
for adults ages 16–17 to 85–89 years, adjusted for education (values for ages 16–19 are unadjusted). 
SOURCE: Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copyright © 1997 by The
Psychological Corporation. Used by permission. All rights reserved. Reprinted from Kaufman (2000, Figure 2) with permission.
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the observed pattern may not generalize to intel-
ligence tests that are theory-based or otherwise
do not conform to the Binet-Wechsler model of
IQ tests. On the KAIT, for example, whose stan-
dardization data were obtained about 1990, Com-
posite IQ peaked at age 22 (Kaufman & Kaufman,
1993, Table 8.6). KAIT Composite IQ is a blend
of Fluid IQ and Crystallized IQ.

Cross-Sectional 
Investigations of Kaufman 
and Kaufman’s Adult Tests

Kaufman and his colleagues conducted a series of
studies to examine the patterns of education-cor-
rected mean scores across the adult life span on

the Kaufman Adolescent and Adult Intelligence
Test (KAIT; Kaufman & Kaufman, 1993), Kauf-
man Brief Intelligence Test (K-BIT; Kaufman &
Kaufman, 1990), Kaufman Functional Academic
Skills Test (K-FAST; Kaufman & Kaufman,
1994a), and Kaufman Short Neuropsychological
Assessment Procedure (K-SNAP; Kaufman &
Kaufman, 1994b). Consult Chapter 13 for a thor-
ough treatment of the KAIT and Chapter 15 for
discussions of the K-BIT, K-FAST, and K-SNAP.

Kaufman and Horn’s (1996) KAIT 
Investigation at Ages 17 to 94 Years

The KAIT standardization sample at ages 17–19
through to 75–94 years (N = 1,500) served as the
data source for Kaufman and Horn’s (1996) study

FIGURE 5.11
Mean “reference group” scaled scores on the Processing Speed subtests, plus Picture
Arrangement, for adults ages 16–17 to 85–89 years, adjusted for education (values for ages 16–19
are unadjusted).
SOURCE: Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copyright © 1997 by The
Psychological Corporation. Used by permission. All rights reserved. Reprinted from Kaufman (2000, Figure 3) with permission.
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of age changes in women and men on the KAIT
IQ scales and subtest scores. The sample was sub-
divided into 13 age groups with sample sizes rang-
ing from 86–150. Of particular interest are the
results for Fluid IQ and Crystallized IQ, which
served as dependent variables in a MANCOVA in
which Age and Gender were independent vari-
ables and Educational Attainment was the covari-
ate. To permit comparisons across age groups, a
special “All-Adult” norms table was developed for
all adults between ages 17 and 94 years.

KEY FINDINGS. A significant F value was ob-
tained for Age, but not for Gender or for the Age ×
Gender interaction in the MANCOVA. In follow-
up univariate ANCOVAs, the F values for Age
were significant for both Fluid IQ and Crystallized
IQ. The education-adjusted and gender-adjusted
mean Fluid and Crystallized IQs from ages 17–19
to 75–94 years are shown in Figure 5.12. As for
Wechsler’s adult scales, the Gc-IQ is a maintained
ability and Gf-IQ is vulnerable to the effects of
age. Similar to the data for the WAIS-III, KAIT

TABLE 5.9 “Peak” and “Weak” ages of performance on the 14 WAIS-III subtests, based 
on scaled scores adjusted for educational attainment

Mean Education-Adjusted Scaled Score

Subtest
Peak
Age

Weak
Age

Peak
Age

Group

Weak
Age

Group

Scaled-Score
Range

(SD units)

Verbal
Vocabulary 49.5 22.0 11.4 9.5 1.9 (0.63 SD)
Similarities 49.5 87.0 10.5 8.2 2.3 (0.77 SD)
Arithmetic 49.5 87.0 10.8 9.1 1.7 (0.57 SD)
Digit Span 22.0 77 & 87 10.3 8.6 1.7 (0.57 SD)
Information 67.0 22.0 11.7 10.0 1.7 (0.57 SD)
Comprehension 49.5 87.0 11.5 9.5 2.0 (0.67 SD)
Letter-Number Sequencing 22.0 87.0 10.4 5.8 4.6 (1.53 SD)

Performance
Picture Completion 27.0 84.5 10.4 6.8 3.6 (1.20 SD)
Digit Symbol—Coding 22.0 87.0 10.3 5.2 5.1 (1.70 SD)
Block Design 27.0 87.0 10.3 6.8 3.5 (1.17 SD)
Matrix Reasoning 27.0 87.0 10.2 6.1 4.1 (1.37 SD)
Picture Arrangement 27.0 87.0 10.2 5.5 4.7 (1.57 SD)
Symbol Search 22.0 87.0 10.2 4.8 5.4 (1.80 SD)
Object Assembly 27.0 87.0 10.2 6.1 4.1 (1.37 SD)

NOTE: Peak Age and Weak Age equal the midpoint of the age group (or adjacent age groups) having the
highest (or lowest) mean scaled scores (adjusted for educational attainment) earned by the 11 separate age
groups between 20–24 and 85–89 years. Scaled scores are based on the reference group ages 20–34 years.
Values for ages 20 to 89 years are adjusted for the educational attainment of age groups 25–29 and 30–34 years.
Data are from Kaufman (2000a). Standardization data of the Wechsler Adult Intelligence Scale: Third Edi-
tion. Copyright © 1997 by The Psychological Corporation. Used by permission. All rights reserved.
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Gc-IQ peaked at ages 45–49 and Gf-IQ peaked at
ages 20–24.

Based on Tukey’s Honestly Significant Differ-
ences (HSD) test, mean KAIT Gc-IQ increased
significantly from ages 17–19 to 20–24, but the
means did not differ significantly between ages
20–24 and 55–59. The most noteworthy drop in
mean scores occurred in the mid-70s. On the
KAIT Gf-IQ, means dropped significantly in the
mid-20s, but then reached a plateau between
ages 25–29 and 50–54. As of ages 55–59, de-
creases in mean scores with increasing age were
steady, reaching a low point of 85.4 for the oldest
sample (ages 75–94). The plateau from ages 25
to 54 on KAIT Gf-IQ did not occur for WAIS-R
or WAIS-III P-IQ or for WAIS-III POI and PSI.
This difference in the results for KAIT versus

Wechsler adult scales may be related to the fact
that speed of visual–motor performance is highly
rewarded on the Wechsler scales but not on the
KAIT Fluid subtests. However, the fact that the
aging profile for the untimed WAIS-III Matrix
Reasoning subtest did not display a plateau be-
tween the mid-20s and mid-50s weakens that hy-
pothesis. Furthermore, the similarities in the
vulnerable profiles for the Wechsler and Kauf-
man adult Gf scales are far more compelling than
any differences in the shapes of the graphs. Re-
sults from Gf and Gc scales on both comprehen-
sive IQ tests, KAIT and WAIS-III, are strongly
supportive of Horn’s theory.

The three regularly administered KAIT Gc
subtests and the alternate Gc subtest (Famous
Faces) displayed extremely similar maintained

FIGURE 5.12
Mean KAIT Crystallized and Fluid IQs (based on norms for ages 17–94 and adjusted for gender
and education) for adults aged 17–94 years. 
SOURCE: Reprinted from Kaufman and Horn (1996, Figure 1) with permission.
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aging patterns, as did all four KAIT Gf subtests,
including the alternate (Memory for Block De-
signs), and displayed extremely similar vulnera-
ble aging patterns (Kaufman & Kaufman, 1993,
Tables 8.1 and 8.2). However, the ANCOVA for
two of the Gc subtests (Definitions and Auditory
Comprehension and Definitions) produced sig-
nificant Age X Gender interactions; aging pat-
terns for the Gc subtests differed to some
extent—especially below age 30—for separate
groups of women and men (Kaufman & Horn,
1996, Figures 2 and 3).

Wang and Kaufman’s (1993) K-BIT 
Investigation at Ages 20 to 90 Years

The adult portion of the two-subtest K-BIT
standardization sample (N = 500) was divided
into eight age groups between 20–24 and 70–90
years for Wang and Kaufman’s aging study. Sam-
ple sizes ranged from 43 to 79. The Vocabulary
subtest was the measure of Gc and the Matrices
subtest assessed Gf. Two two-way ANCOVAs
(one for each subtest) were conducted with Age
and Gender serving as independent variables and
educational attainment as the covariate. To
achieve a common adult norm, standard scores
for all individuals were based on the norms for
ages 25–34 years.

KEY FINDINGS. A significant F value was ob-
tained for Age, but not for Gender or for the Age
X Gender interaction in each ANCOVA. In fol-
low-up univariate ANCOVAs, the F values for
Age were significant for both Fluid IQ and Crys-
tallized IQ. Figure 5.13 shows the age-by-age
patterns for both the Gc and Gf subtests. Once
again, Gc displays a maintained ability pattern,
peaking at ages 40–49 years, and Gf reveals a vul-
nerable pattern with peak performance at age
25–29 years.

Tukey’s HSD analysis showed that none of the
mean Gc scores for ages 20–24 through 60–69
differed significantly from each other; only the
oldest group—ages 70 to 90 years—“tailed off.”
In contrast, Tukey’s HSD analysis produced nu-

merous significant discrepancies between pairs of
mean scores. The six age groups between 20–24
and 50–59 did not differ significantly from each
other, but these groups, in almost every instance,
outscored adults ages 60–69 and 70–90. Like the
KAIT Gf-IQ (but unlike Wechsler’s P-IQ), the
K-BIT measure of Gf demonstrated a decided
plateau during the middle of the life span.

Kaufman, Kaufman, Chen, and 
Kaufman’s (1996) Investigation of Six 
Horn Abilities at Ages 15 to 94 Years

To investigate age-by-age patterns of mean edu-
cation-corrected standard scores on a broad ar-
ray of abilities from Horn’s (1989; Horn & Noll,
1997) expanded and refined Gf–Gc theory, Kauf-
man, Kaufman, Chen et al. (1996) used the stan-
dardization data from 1,193 adolescents and
adults (ages 15–94 years) who were administered
the K-FAST, K-SNAP, and two of the supple-
mentary subtests from the KAIT Expanded Bat-
tery. They investigated seven subtests from these
tests to measure six Horn abilities: Gc (K-FAST
Reading), Gf (K-SNAP Four-Letter Words), Gq
or quantitative knowledge (K-FAST Arithmetic),
Gv or visual processing (K-SNAP Gestalt Clo-
sure), Gsm or short-term acquisition and retrieval
(K-SNAP Number Recall), and Glr or long-
term storage and retrieval (KAIT Rebus Delayed
Recall and Auditory Delayed Recall). The sample
was subdivided into 14 age groups from 15–16 to
75–94 years; sample sizes ranged from 60 to 124.
Data from the entire sample of 15- to 94-year-
olds were pooled to provide norms for all indi-
viduals. A two-way MANCOVA was conducted
with Age and Gender as independent variables,
the seven subtests as dependent variables, and
educational attainment (mid-parent’s education
for 15–24, self-education for 25–94) as the cova-
riate. Age and Gender were significant main
effects but the interaction was not (gender differ-
ences are interpreted in Chapter 4). F values for
all seven subtests were statistically significant in
the follow-up univariate ANCOVAs. In addi-
tion, multiple regression analysis was conducted
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with educational attainment (self-education) and
age as predictors of each of the seven subtests.
The results of these regression analyses (based
on N = 860 adults ages 25–94) permitted compu-
tation of age–education gradients, similar to the
gradients reported by Heaton et al. (1986),
shown in Table 5.7 for Wechsler’s adult scales.

KEY FINDINGS. The measures of Gc and Gq
displayed maintained age-by-age patterns (see
Figure 5.14), consistent with Horn’s (1989; Horn
& Hofer, 1992) predictions and with results on
Wechsler’s V-IQ, VCI, and Arithmetic subtest. In
contrast, but in keeping with Horn’s predictions,
the tests that measure Gf and Gv demonstrated
quite vulnerable aging patterns. Though the Gv
subtest (K-SNAP Gestalt Closure) is a Wechsler-

like measure of Perceptual Organization, most
resembling Picture Completion, the Gf subtest
(K-SNAP Four-Letter Words) is totally different
from Wechsler’s Performance subtests. This
novel task requires no visual–spatial ability, but,
instead, measures fluid reasoning ability with se-
mantic stimuli. Note in Figure 5.14 that the
graph for the Gf subtest has a plateau during the
middle of the adult life span, similar to KAIT
Fluid IQ and K-BIT Matrices, but different from
the steady decline (after age 34) of the Kaufman
measure of Gv and the steady decline of Wech-
sler’s Performance subtests.

On the maintained abilities, Gc and Gq,
Tukey’s HSD test revealed that mean scores in-
creased significantly from the adolescent years
(ages 15–19) to the young adult groups. Then,

FIGURE 5.13
Mean K-BIT Vocabulary (Gc) and Matrices (Gf ) standard scores (based on
norms for ages 25–34), adjusted for education, for eight groups of adults
between the ages of 20 and 90 years. 
SOURCE: Reprinted from Wang and Kaufman (1993, Figure 1) with permission.
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abilities were maintained through the late 60s
before scores declined in the 70s, notably at age
75 and older. Peak performance was at ages 40–44
on both Gc and Gq. On the vulnerable abilities of
Gf and Gv, adults ages 50–54 scored nearly 0.5
SD (6–7 IQ points) higher than adults ages 60–64
and about 1.0 SD (14–17 IQ points) higher than
the oldest sample (ages 75–94). Peak performance
was at ages 20–24 on Gf and at ages 17–19 on Gq.

Horn and Hofer (1992) classified Glr (also
called TSR, long-term storage and retrieval) as a
maintained ability, as opposed to short-term
memory, which they consider vulnerable: “sev-
eral studies showing that in the same samples in
which Gsm declines with age in adulthood, Glr
does not decline and, in some samples, increases”

(p. 69). However, Horn and his colleagues have
typically studied Glr with tasks that involve
words and verbal learning. The KAIT measures
of Glr include one task (Auditory Delayed Re-
call) that resembles Horn’s tasks and one that
does not (Rebus Delayed Recall). Figure 5.15
displays age-by-age education-adjusted means
for these two measures of long-term retrieval
and the graphs are quite different from each
other. The Auditory task displayed a maintained
pattern across the life span, but the Rebus task
revealed a vulnerable pattern. Both tasks mea-
sure recall of information learned about 30–45
minutes earlier in the KAIT administration. The
Delayed Auditory subtest measures retention of
information presented as part of a mock news

FIGURE 5.14
Mean Gc (K-FAST Reading), Gf (K-SNAP Four-Letter Words), Gq (K-FAST Arithmetic), and
Gv (K-SNAP Gestalt Closure) standard scores (based on norms for ages 15–94 years), adjusted
for education, for 14 groups of adults between the ages of 15 and 94 years. 
NOTE: Gc = (K-FAST Reading); Gq = (K-FAST Arithmetic); Gf = (K-SNAP Four-Letter Words); Gv = (K-SNAP Gestalt
Closure).
SOURCE: Graphs developed from data presented by Kaufman et al. (1996, Tables 4, 5, and 7) with permission.
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broadcast in the Crystallized Auditory Compre-
hension subtest; the Delayed Rebus task assesses
how well individuals remember the words that
are paired with unfamiliar symbols (rebuses) in
the Fluid learning task known as Rebus Learning.
Even though the initial subtests are administered
a few minutes apart, as are the two delayed-recall
tasks, how much a person remembers from each
initial subtest is quite dependent on his or her age.

As Figure 5.15 indicates, adolescents ages 15–16
earned mean scores that were about 9 points
higher on Rebus Delayed Recall than on Auditory
Delayed Recall; in contrast, elderly adults (ages 65
and above) scored about 3 points lower on the Re-
bus subtest than on the Auditory subtest. Horn
(personal communication, September 1994) con-

sidered the different patterns for the two Glr tasks
suggestive of “intriguing hypotheses” about the
storage, consolidation, and retrieval of informa-
tion. In the Kaufman, Kaufman, Chen et al. (1996)
study, the aging pattern for long-term retrieval
tasks depended on the material to be recalled:
When the stimuli were learned during a Gc task,
the amount of retention displayed a Gc-like main-
tained pattern; when the stimuli were learned
during a Gf task, the pattern of retention was vul-
nerable to the effects of aging. Data for the WJ III
Glr scale, which measures long-term retrieval with
tasks that resemble KAIT’s Fluid subtest (Rebus
Learning), are consistent with Kaufman et al.’s
finding: This WJ III scale demonstrates a vulnera-
ble pattern (see Chapter 14), although the data are

FIGURE 5.15
Mean standard scores on two measures of Glr (KAIT Rebus Delayed Recall and KAIT Auditory
Delayed Recall), based on norms for ages 15–94 and adjusted for education, for 14 groups of
adults between the ages of 15 and 94 years. 
SOURCE: Reprinted from Kaufman et al. (1996, Figure 1) with permission.
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tentative because education was not controlled.
The results with the KAIT and WJ III require
cross-validation, especially with longer delays be-
tween initial learning and later recall. Though the
KAIT interval of 30 to 45 minutes clearly qualifies
as measuring Glr and not Gsm from a Horn stand-
point, it is nonetheless true that Horn and col-
leagues (e.g., Horn & Hofer, 1992; Horn &
Risberg, 1989) have been primarily interested in
storage for hours, weeks, or years when investigat-
ing and theorizing about Glr. Furthermore, the use
of Horn’s terminology to define memory tasks is
one of many theoretical approaches that can be
taken. For example, in the next section, the aging
patterns observed for WMS-III scales are inter-
preted within an episodic versus semantic memory
context (Tulving, 1983), and there are numerous
other ways of categorizing distinctions among
memory tasks, and of interpreting changes due to

aging from cognitive and neuropsychological per-
spectives (Craik & Salthouse, 2000).

Age–education gradients were computed for
each of the seven subtests investigated by Kauf-
man, Kaufman, Chen et al. (1996) based on a mul-
tiple regression analysis conducted for ages 25–94
years. Table 5.10 presents these gradients, listed
from the most age-related to the most education-
related subtest. The measure of Gv was easily the
most related to age, followed by the measure of
Gf, whereas Gq and Gc were most related to edu-
cation. These results are quite similar to the
findings for the WAIS, WAIS-R, and WAIS-III
subtests (see Table 5.7). The age–education gra-
dients show again how different the two Glr
tasks were, with the gradient for the Rebus task
fairly similar to the gradient for the Gf measure
and the gradient for the Auditory task close to
the value for the Gc test.

TABLE 5.10 Age–education gradients on Kaufman and Kaufman subtests that 
measure different Horn abilities

Horn Ability
(Kaufman Subtest)

% Age
Variance

% Education
Variance

Age–
Education
Gradient

Gv—Broad visualization
(K-SNAP Gestalt Closure) 32.0 15.5 +16.5
Gf—Fluid reasoning
(K-SNAP Four-Letter Words) 26.4 21.9 +4.5
Glr—Long-term storage & retrieval 
(KAIT Rebus Delayed Recall) 18.0 22.2 –4.2
Gsm—Short-term acquisition & 
retrieval (K-SNAP Number Recall) 13.0 20.0 –7.0
Glr—Long-term storage & retrieval 
(KAIT Auditory Delayed Recall) 13.0 31.8 –18.8
Gc—Crystallized knowledge
(K-FAST Reading) 17.5 40.9 –23.4
Gq—Quantitative thinking
(K-FAST Arithmetic) 8.7 38.1 –29.4

NOTE: Age–education gradient equals age variance minus education variance. Positive values de-
note the more age-related subtests, while negative values indicate the tasks more heavily depen-
dent on education. Subtests are listed in order of gradients for the seven Kaufman and Kaufman
subtests. 
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Heaton and Colleagues’ 
Cross-Sectional Investigation 
of Wechsler Memory Scale—III

In addition to analyzing education-controlled
aging data for the WAIS-III, Heaton and col-
leagues (Heaton et al., 2001; Manly et al., 2000)
conducted similar analyses for the major mem-
ory indexes yielded by the WMS-III. In each
WMS-III study, data were analyzed for ages 20
to 89 years, although sample sizes, composed of
standardization cases and additional “education
oversampling” cases differed in the two reports:
N = 885 for Heaton et al. (2001) and N = 1,089
for Manly et al. (2000). To permit age-by-age
comparisons, all standard scores were based on
norms for ages 20–34 years and statistically cor-
rected for education.

KEY FINDINGS. Heaton et al. (2001) compared
z scores for the age group earning the lowest edu-
cation-corrected mean index (ages 85–89 in each
case) and the highest mean index (usually ages 20–
24), as well as the difference between these in-
dexes in SD units. The fact that the peak age is
20–24 years for six of the indexes (Auditory De-
layed Recognition and Working Memory were
exceptions) indicates the vulnerability of these
abilities to the normal aging process. The differ-
ences between high and low means in SD units,
which exceeded 1.5 SD for five indexes and
ranged from 1.20 to 1.76 SD, further illustrates
the vulnerability of both the immediate and de-
layed recall scales on the WMS-III, although the
three measures of delayed recall were clearly the
most vulnerable: The largest effect sizes (about
1.6–1.7 SD) were obtained for General Memory,
Auditory Delayed, and Visual Delayed. Compare
the WMS-III effect sizes with the values of the
WAIS-III indexes, also reported by Heaton et al.
(2001) using analogous techniques: PSI (1.9), POI
(1.5), WMI (1.1), and VCI (0.6). The values for
most WMS-III indexes are commensurate with
the value for POI.

The delayed recall indexes, both auditory and
visual, are both quite vulnerable to the effects of

age. In contrast, the auditory delayed recognition
index is a more maintained ability, as depicted in
graphs presented by Manly et al. (2000). The au-
ditory delayed recall and delayed recognition
tasks are a combination of performance on de-
layed memory of a story (which has a Gc compo-
nent) and delayed recall of paired associates
(which is a learning task with a Gf component).
The visual delayed recall test is a combination of
memory of faces and memory of family pictures,
both with a substantial Gv component, resem-
bling Gv subtests on the Woodcock-Johnson
Tests of Cognitive Ability, both the WJ-R and
WJ III (see Chapter 14). The immediate and de-
layed conditions are separated by about 25 to 35
minutes, similar to the interval for the KAIT
Delayed Recall subtests.

The findings for the WMS-III reinforce the
findings for the KAIT delayed memory subtests
and the WJ III Glr scale (see Chapter 14). Con-
trary to Horn’s prediction that long-term re-
trieval is unilaterally a maintained ability, the
nature of the material to be recalled is instru-
mental in determining the shape of the aging
curve. When the initial learning involves a vul-
nerable ability like Gf or Gv, then the long-term
retrieval likewise displays a vulnerable pattern.

A comparison of the aging patterns for the
highly vulnerable auditory delayed recall index
versus the moderately maintained auditory de-
layed recognition index also suggests an addi-
tional amendment to Horn’s predictions: Even
when the content of the tasks is held constant, dif-
ferent aging patterns may emerge whether adults
are asked to recall the material or recognize it.

Finally, Heaton et al. (2001) data indicate that
the WMS-III immediate memory indexes gener-
ally have substantially larger high–low differences
in SD units (1.3–1.5) than the WAIS-III WMI
(1.1). The mildly vulnerable pattern found for the
WAIS-III WMI, akin to Horn’s Gsm, is a blend of
three distinctly different patterns for each of the
three component subtests (as mentioned earlier
and depicted in Figure 5.9). The subtest that most
captures the essence of Horn’s Gsm is WAIS-III
Digit Span. None of the WMS-III subtests is very
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similar to the basically simple Digit Span. The au-
ditory paired associates task, for example, requires
learning ability and Gf, and is not really an imme-
diate recall task in the true sense of the term.
Other WMS-III subtests, as indicated, have com-
ponents of Gc and Gv and are far more complex
than Digit Span. Interestingly, both the WAIS-III
and WMS-III yield Working Memory Indexes,
yet they are quite different from each other even
though both include Letter-Number Sequencing.
On the WAIS-III, the WMI reflects a blend of
skills, whereas the two-subtest Index of the same
name on the WMS-III includes Spatial Span—
which, like Letter-Number Sequencing, measures
Gv as well as Gsm—leading to the extreme vulner-
ability of the WMS-III Working Memory Index.

The WMS-III results are consistent with the
literature on memory and aging, which is often
interpreted within the context of Tulving’s
(1983) distinction between episodic and seman-
tic memory. Episodic memory refers to personally
experienced events or episodes and is assessed
experimentally with immediate or delayed recall
of word lists, geometric designs, text, faces, and so
forth (as well as with more personally oriented
tasks requiring individuals to recall things that oc-
curred to them at a particular time or within a
specific context). In contrast, semantic memory re-
flects general world knowledge and is often as-
sessed with tests of information, naming ability, or
vocabulary. All of the WMS-III tasks and scales fit
into the category of episodic memory. The vul-
nerability of the WMS-III scales is consistent
with the burgeoning literature on age changes in
episodic memory that usually reports notable de-
clines with aging on immediate recall, delayed re-
call, and delayed recognition of a variety of verbal
and nonverbal stimuli (e.g., Korten et al., 1997;
Souchay, Isingrini, & Espagnet, 2000). Even an
elite sample of elderly professors at Berkeley (ages
60–71) performed much more poorly than mid-
dle-aged professors (ages 45–59) and young pro-
fessors (ages 30–44) on a verbal paired-associate
learning task (Shimamura, Berry, Mangels, Rust-
ing, & Jurica, 1995). In contrast, semantic mem-
ory displays a maintained pattern with little

variability across most of the adult life span before
declining systematically and gradually in very old
age (Backman, Small, Wahlin, & Larsson, 2000).

In general, the experimental psychology liter-
ature on memory and aging mimics the findings
of the studies of the Wechsler and Kaufman
tests: Episodic memory—like fluid intelligence,
processing speed, visualization, and the memory
abilities assessed by the WMS-III and KAIT—is
quite vulnerable to the effects of aging, in con-
trast to semantic memory and the related con-
struct of crystallized intelligence, both of which
are maintained abilities that do not decline ap-
preciably until old age. There also seems to be a
maintained aging pattern for tasks that might
technically fall within the episodic-memory do-
main, but have a clear-cut Gc component such as
recalling the main facts in a mock news broadcast
(KAIT Auditory Comprehension and Delayed
Auditory Recall) or repeating prose passages that
contain factual content. Both of the KAIT mem-
ory tasks displayed maintained aging patterns
(Kaufman & Horn, 1996; Kaufman et al., 1996).
Also, the elderly Berkeley professors who per-
formed so poorly on a paired-associate memory
task performed as well as young and middle-aged
professors when repeating prose passages about
a woman who was robbed (WMS-R Logical
Memory), the elements that make up the earth’s
atmosphere, and the tribal cultures in the Missis-
sippian period (Shimamura et al., 1995).

Overview of
Cross-Sectional Investigations

The Wechsler adult scales have been in use for
more than 60 years, and data on several versions of
these scales have been analyzed cross-sectionally,
with controls for cohort differences in education,
for several generations. Though occasionally the
results of an investigation have led to conclusions
that suggested little or no decline in P-IQ with ad-
vancing age (e.g., Green’s, 1969, study of Puerto
Rican adults with very limited formal education),
the preponderance of evidence accumulated over
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time has supported a steady and sometimes dra-
matic decline in P-IQ as individuals age from ad-
olescence to old age. This decline has been
accompanied by maintenance of V-IQ through
middle age and occasionally the 60s, before a no-
table decrease in verbal ability as adults reach
their seventh and eighth decades of life.

These aging patterns have been interpreted
from a Horn-Cattell (Horn & Cattell, 1966,
1967) standpoint as denoting the vulnerability of
fluid intelligence or Gf in the face of maintenance
of crystallized intelligence or Gc. Some research-
ers, notably Woodcock (1990) and Flanagan and
McGrew (1997), insist that Wechsler’s P-IQ de-
notes only Gv, with virtually no Gf at all, but that
position is arguable (Kaufman, 1994a, 2000b).
Horn believes that Wechsler’s Performance sub-
tests (except for highly speeded tasks like Digit
Symbol-Coding) measure a blend of Gf and Gv
(Horn & Hofer, 1992), and that interpretation is
consistent both with the accumulated research
and with examiners’ clinical observations of the
clear-cut problem-solving components of tasks
like Block Design and Picture Arrangement. Yet,
the tasks, including WAIS-III Matrix Reasoning,
definitely involve visual–spatial ability also. P-IQ
and POI seem to be dependent on both Gf and
Gv, and untangling them seems futile.

Data from the Kaufman and Kaufman tests
clarify the issue to some extent. The KAIT in-
cludes measures of Gf, notably Mystery Codes
and Logical Steps, that emphasize reasoning
ability without stressing visualization. K-SNAP
includes one measure of Gf (Four-Letter Words)
that has no discernible Gv component at all and
includes one measure of Gv (Gestalt Closure)
that apparently requires no Gf. All of these Kauf-
man subtests demonstrated extremely vulnerable
patterns for measures that are primarily Gf and
for measures that are primarily Gv; these find-
ings are also reinforced by the growth curves for
WJ III cognitive scales, although those curves
were not adjusted for educational attainment
(see Chapter 14, especially Figures 14.1–14.3).
The WMS-III immediate and delayed scales,
which include subtests that are dependent on Gv,

also evidenced extreme vulnerability to aging.
Therefore, the best conclusion is that the aging
declines observed for WAIS, WAIS-R, and
WAIS-III P-IQ—and for WAIS-III POI—
reflect the vulnerability of both Gf and Gv from
Horn’s theoretical perspective. Even more dra-
matically, a decline occurs for Gs or broad speed-
iness. From Baltes’s theory, the “mechanics”
component is vulnerable to the effects of normal
aging and subsumes all of these Horn abilities:
reasoning, spatial orientation, and perceptual
speed (Baltes, 1997; Baltes, Staudinger, & Lin-
denberger, 1999).

Taken together, the data from the Kaufman
tests (KAIT, K-BIT, K-SNAP, K-FAST) and the
Wechsler adult scales offer broad-based support
for the increase and then maintenance of Gc
(“pragmatics” to Baltes) across much of the life
span before notable declines occur during the
70s and 80s. At the same time, this accumulation
of data from the Wechsler and Kaufman tests of-
fers equally pervasive support for the peaking of
Gf and Gv abilities in early adulthood (usually
20–24 years) followed by declines that continue
throughout adulthood and old age. The findings
of maintained Gc abilities and vulnerable Gf
abilities—including the approximate magnitude
of the declines in Gf ability with increasing age,
and the ultimate decline in Gc in very old age—
are also consistent with age-related changes in
intelligence observed in well-designed, large-
scale, cross-sectional studies conducted in Eu-
rope (i.e., Rabbitt’s, 1993, investigation of more
than 6,000 adults ages 50–96 in the United
Kingdom, and Baltes & Lindenberger’s, 1997,
study of 687 adults ages 25–103 in Germany).
Data collected prior to 1980 suggest that Gc,
once adjusted for educational differences among
age groups, peaks in the 60s. However, the more
recent data integrated in this chapter from the
Kaufman tests (late 1980s and early 1990s) and
WAIS-III (mid-1990s) indicate an earlier peak in
the 40s. Why this generational shift has occurred
is not clear.

The overall findings for IQ versus memory
variables, regarding patterns of maintenance and
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vulnerability, can be interpreted jointly. As noted,
Gc and semantic memory tasks display maintained
aging patterns across most of the life span (with
both declining in old age), while Gf, Gv, and epi-
sodic memory tasks are extremely vulnerable to
the normal aging process. “There are interesting
parallels with regard to the cognitive processes in-
volved during task performance, with semantic
memory and crystallized intelligence drawing
largely on prior knowledge and episodic memory
and fluid intelligence requiring new learning and
flexible adjustments to new situational demands”
(Backman, Small, Wahlin, & Larsson, 2000,
p. 503). In addition, tasks akin to episodic mem-
ory are included—along with tests of fluid rea-
soning, processing speed, and visualization—as
measures of mechanics from Baltes’s pragmatics–
mechanics dichotomy (Lindenberger & Baltes,
1997). The evidence is conflicting on whether
the parallel declines in old age on Gf and epi-
sodic memory are due to the same cause or set of
causes. There is some evidence from a study by
Isingrini and Taconnat (1998) with 318 adults
(aged 20–40 and 60–85) that the simultaneous
declines on Gf and episodic memory tasks are
two fairly separate phenomena. In addition, data
from a longitudinal study of 387 healthy old peo-
ple (ages 70–88 years) who were retested four
years later revealed differences in prediction
from time 1 to time 2 for measures of fluid ability
(matrices) versus episodic memory (Wechsler’s
Logical Memory) (Deary, Starr, & MacLennan,
1998). Demographic variables, blood pressure,
and measures of premorbid IQ accounted for
nearly 40% of the reliable variance in fluid intel-
ligence compared to 12% of the memory vari-
ance; also, blood pressure at the initial testing
was related to subsequent fluid ability but not to
episodic memory differences (Deary et al., 1998).
In contrast to the studies that suggest separate
explanations for the vulnerability of Gf and epi-
sodic memory is a series of studies with adults in
their 70s and 80s by Backman, Hill, and their
colleagues (e.g., Backman et al., 1998) that re-
port substantial correlations between measures
of Gf and both verbal and nonverbal episodic re-

call (though the heavy speed component of the
Gf tasks in the Backman-Hill studies clouds the
nature of the relationship to some extent).

Cautions Associated with
Cross-Sectional Investigations

Despite the careful experimental designs of the
cross-sectional investigations conducted on Wech-
sler’s and Kaufman’s adult scales, this type of study
has a few built-in problems that must be consid-
ered, namely issues concerned with (1) equating
on educational attainment, (2) cohort and time-
of-measurement effects, and (3) internal and ex-
ternal validity.

Equating on Educational Attainment

All of the results discussed and integrated in this
section are based on the interpretation of cross-
sectional data that were matched or otherwise
equated on adults’ educational attainment. Mat-
arazzo (1972) wondered whether years of formal
education is “a variable with identical meaning
across generations” (p. 115), and his concern has
merit (Kaufman, 2001). Equating groups that dif-
fer substantially in age on educational attainment
is an inexact science and must be considered as ap-
proximate correction for a changing society’s ine-
qualities. For example, schooling beyond high
school, commonplace now, was enjoyed primarily
by the elite in the 1950s. Indeed, about 50% of
each age group between 20–24 and 45–54 had at
least one year of college (see Table 5.2), making
post-high school education “average” for young
and middle-age adults in the WAIS-III sample. In
contrast, only about 15–20% of adults ages 20–54
in the early 1950s (when the WAIS was standard-
ized) had some college, as shown in Table 5.2.
The meaning of “attended college” or “graduated
college,” therefore, is not a constant across gener-
ations; analogously “high school dropout” has a
far greater stigma for younger than older adults in
the 2000s than a half-century earlier.

“Years of formal schooling” is clearly not a
perfect yardstick. Nonetheless, despite logical
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arguments to the contrary, there is some empirical
evidence that this term may have a fairly constant
meaning across the adult age range. Consider the
provocative data in Table 5.4, which show that, re-
gardless of age, and with only mild aberrations,
individuals with a comparable amount of educa-
tion earned similar scores on the WAIS-R Verbal
Scale. Certainly Verbal skills are closely related to
formal education; other things being equal, the
greater the years of schooling, the greater the suc-
cess on tests of general information, word mean-
ing, and arithmetic ability. As shown in Table 5.4,
mean Verbal sums of scaled scores for those with
0–8 years of schooling averaged about 40 regard-
less of age, and similar consistency across age was
obtained for other educational categories as well.
Thus, Verbal IQ, long known to be a maintained
ability across much of the adult age range (Horn
& Noll, 1997), was maintained within each of five
different levels of educational attainment. Al-
though this finding does not trivialize the concern
of the inequality of the educational attainment
yardstick, it does provide some empirical support
for statistically controlling for education in the
various cross-sectional investigations.

Cohort and 
Time-of-Measurement Effects

Regardless of consistencies across studies, in-
struments, and generations, inferences from
cross-sectional studies about developmental (on-
togenetic) changes in intelligence are speculative
at best. As long as different individuals compose
the separate age samples, one can only guess at
the nature of the age-related changes in intelli-
gence in the same individuals over time. When
education level is controlled, one aspect of co-
hort differences is eliminated to some extent.
However, numerous other nonage and nonedu-
cation variables associated with growing up at a
given period of time are either unknown, un-
measured, or unquantifiable. Yet such variables
as motivation level, historical events, social cus-
toms and mores, the availability of television and
personal computers, child-rearing techniques,

nutrition, the quality and extent of prenatal care
and knowledge, and the impact of mass media
will affect apparent age-related changes in scores
on mental tests.

In addition, time-of-measurement effects in-
teract with performance on intelligence tests. Real
changes either in mental ability or in test-taking
ability could affect how every group of adults
(regardless of cohort) performs on a given test.
These sweeping cultural changes could affect in-
dividuals aging from 25 to 35 in much the same
way that they affect others who age from 40 to 50
during the same time frame. For example, in the
1920s, tests were uncommon for everyone, and
scores would likely be relatively low for a person
of 20 or 40 or 60 tested on unfamiliar items like
verbal or figure analogies; people of the same ages
tested in the 1960s or 1970s would likely score
relatively higher on these same tests because such
tests had become a familiar part of U.S. culture.
This type of control for cultural change was used
by Owens (1966) in his landmark longitudinal
study (discussed later in this chapter).

Not all cultural changes relate to test-taking
ability, however, as Flynn (1984, 1987) has made
abundantly clear (see Chapter 2). Indeed, Flynn
has probably come as close as anyone to quanti-
fying these cultural or time-of-measurement
effects by using cross-sectional data to show sys-
tematic IQ gains across generations. That these
gains differ dramatically from country to country
stresses their cultural–environmental origin. Be-
cause differences in IQs earned in different eras
by individuals of the same age reflect both time-
of-measurement and cohort effects, Kausler (1982,
1991) prefers to use the term time lag to denote
these changes in intelligence scores.

Internal and External Validity

By controlling for education level in various
cross-sectional studies, the investigators have
conducted studies high in internal validity, per-
mitting both the identification of causative fac-
tors and the generalization of these causative
factors to other samples (Kausler, 1982, 1991).
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Thus, apparent age-related declines in verbal in-
telligence may be attributed to educational at-
tainment; declines with age in mean Gs, Gf, Gv,
and Gsm scores are due partly to education, but
mostly to age differences plus an unknown pro-
portion of cohort variation. The downside of the
high internal validity of the Wechsler and Kauf-
man age–education studies is low external validity,
meaning poor generalization of the “adjusted” age
differences to the population at large; in fact, in
the real world, older individuals are less well edu-
cated than younger adults. Consequently, the ac-
tual, unadjusted values come closer to describing
true differences in the mean scores of different
age groups. With the WAIS-III, though, even
the unadjusted values may not validly describe
true differences in the population at large in view
of the unusual number of exclusionary criteria
applied to the selection of the standardization
sample. However, unadjusted values cannot be
used to infer causality of the differences, and they
have limited value for implying developmental
change. But education-balanced groups, accord-
ing to Kausler (1982), “give a truer picture of on-
togenetic change than our previous contrasts
between educationally imbalanced age groups
that were, nevertheless, representative of their
respective populations” (p. 67). Because of the
very nature of the limitations of cross-sectional
research, it is essential that any conclusions
about aging and IQ be buttressed by the results
of longitudinal research.

DOES IQ DECLINE 
WITH ADVANCING AGE? 

A LONGITUDINAL APPROACH

Inferring developmental trends from cross-sec-
tional data is risky, partly because of cohort ef-
fects and partly because of the failure to test the
same individuals more than once. Longitudinal
investigations of aging and intelligence solve
both problems by holding constant cohort vari-

ance (each individual is, in effect, his or her own
cohort control), and by observing developmental
changes within the same person over time. In
fact, longitudinal investigations of the Wechsler-
Bellevue (Berkowitz & Green, 1963) and WAIS
(Eisdorfer & Wilkie, 1973) have generally shown
little age-related decline in ability, far less than
has been revealed by cross-sectional analysis,
with or without an education control. Unfortu-
nately, longitudinal studies of intelligence and
aging are beset by problems different from the
disadvantages of cross-sectional studies but none-
theless potentially debilitating.

In the next sections we discuss some of these
pitfalls, especially in studies using Wechsler’s
adult tests. We then treat two of the best de-
signed and most influential longitudinal studies:
Owens’s (1953, 1966) Army Alpha investigation
of adults tested originally in 1919 as Iowa State
freshmen; and Schaie’s (1983b) 21-year Seattle
longitudinal study with the PMA that utilized
sophisticated cohort-sequential methodology.
We conclude this section with Kaufman’s (1990,
2001) longitudinal investigations of Wechsler’s
scales using independent samples.

Problems in Investigating
Aging Longitudinally

Ideally, the alleged early and rapid decline in P-
IQ—and other measures of Gf, Gv, and Gs—with
increasing age could be verified or disproved by
the continual retesting of the same individuals.
Some excellent longitudinal investigations using
the WAIS, or a portion of it, have been con-
ducted (Schaie, 1983a), but the results have not
answered the question. The main difficulty lies
less with the research studies than with the
WAIS itself.

Practice Effects and Progressive 
Error on Wechsler’s Performance Scale

With all tests, the effects of using the same in-
strument repeatedly introduce unwanted error
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into the analysis, a confounding known as progres-
sive error (Kausler, 1982, 1991). This type of error
is important for any studies involving Wechsler’s
Performance Scale because of the nature of the
items and the enormous practice effect associated
with them. Adults who are retested on the WAIS
or WAIS-R after about a month will gain only
about 2 to 3 points on the Verbal Scale, versus 8 to
9 points on the Performance Scale (Kaufman,
1994b). This profound practice effect on P-IQ ex-
tends for at least 4 months (Catron & Thompson,
1979). On the WAIS-III, the P-IQ practice effect
seems to be a function of age, with the typical 8-
point gain found for ages 16–54 years, but with
smaller gains found for ages 55–74 (6 points) and
75–89 (4 points) (Kaufman & Lichtenberger,
1999). Even if the practice effect dissipates after a
year or two and is smaller for elderly adults than
young and middle-aged adults, this variable still
looms large in longitudinal investigations. The
practice effect may not impede the results of the
first retest in a longitudinal study, but it surely
will not disappear by the third, fourth, or fifth
retest, and may be quite large even for elderly
individuals.

In the first of two Duke longitudinal studies,
comprising an initial sample of 267 adult volun-
teers between the ages of 59 and 94 from North
Carolina (who matched the age, sex, race, and
socioeconomic characteristics of the commu-
nity), 42 “survivors” were tested up to 11 times
on the WAIS between 1955 and 1976! The sec-
ond Duke study involved a four-subtest WAIS
short form administered to an initial sample of
502 adults, aged 46–70, from the same general
area; the 331 survivors were given the short form
four times between 1970 and 1976 (Siegler, 1983).
The two Duke longitudinal investigations were
exceptional studies, uncovering fascinating rela-
tionships among the cognitive, memory, person-
ality, sensory, and motor variables administered
repeatedly to the subjects. But it is impossible to
make inferences about changes in P-IQ over
time for samples that are so overexposed to the
five Performance subtests. Eisdorfer and Wilkie
(1973), for example, found decrements of 3.2

points on the Verbal sums of scaled scores, and a
similar 4.4 points on the Performance sum, for 50
of the Duke subjects in the first study who were
tested in both the first wave in the late 1950s and
the seventh wave in 1972. The Verbal data are
reasonably interpretable because of the small
practice effect for V-IQ, but the Performance data
are meaningless for individuals tested five, or six,
or seven times over a 15-year span.

The Performance subtests, even the ones that
seem to be more dependent on Gv or Gs than Gf,
are novel tasks that assess a person’s adaptability
and flexibility when faced with new problem-
solving situations. These tasks are new the first
time they are given, but the novelty wears off
quickly. College students tested back-to-back on
the WAIS with no time interval at all improved
their P-IQ by 14.2 points, versus a 3.1-point gain
on V-IQ (Catron, 1978). A different retest sample
found little novelty in the Performance tasks after
a 4-month interval, showing an 8-point gain
(compared to less than a 1-point gain in V-IQ).
When people are retested after a few weeks or
months, they seem to remember only a few spe-
cific nonverbal items; even if they recall many of
the puzzles or pictures, no feedback for correct-
ness is given either during or after the test. What
people do tend to remember is the type of items
they faced and the kinds of strategies and attack
modes that seemed successful. When individuals
are tested repeatedly on Wechsler’s Performance
tasks, they no longer measure the kind of intelli-
gence that thrives on novel problem-solving
tasks with visual–spatial stimuli, and it becomes
questionable whether they measure intelligence
as opposed to a combination of mental ability,
long-term memory, and the ability to apply learn-
ing sets.

The progressive error from the practice effect
could have been neutralized to some extent by
testing fresh samples during each “wave” of the
study (matched on age and other relevant vari-
ables to the longitudinal sample at each point in
time) to provide “base-line” data. But this type of
control was not included in the Duke design.
Similarly, the design of the excellent Bonn longi-
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tudinal study, utilizing the Hamburg-Wechsler
(German WAIS), did not permit identification of
the impact of practice on the successive Perfor-
mance scores of adults tested as many as six times
between 1965 and 1980 (Schmitz-Scherzer &
Thomae, 1983). The investigators tested two co-
horts simultaneously, initially composed of 222
men and women aged 60–65 (1900–1905 cohort)
or aged 70–75 (1890–1895 cohort).

Schmitz-Scherzer and Thomae (1983) pre-
sented mean Hamburg-Wechsler sums of scaled
scores on the Verbal and Performance Scales for
each cohort tested in 1965, 1967, 1969, 1972, and
1976–1977. The younger cohort performed fairly
constantly on the Verbal Scale over the 12-year
period, while the older cohort dropped signifi-
cantly (almost five weighted score points) as they
aged from the 70s to mid-80s. On the Perfor-
mance Scale, both cohorts either maintained or
improved their scores between the 1965 and 1972
testings (four administrations) before showing a
sizable drop in 1976–1977. The Verbal changes
are consistent with the results of other cross-
sectional and longitudinal investigations, includ-
ing the decrement by the older cohort during
their late 70s and early 80s (Botwinick, 1977; Jar-
vik & Bank, 1983). The Performance changes im-
ply virtually no loss of function for the older
cohort between the ages of about 72 to 79, and
small gains in Performance scores for the younger
cohort between ages 62 and 66. However, such in-
terpretations of Performance abilities are fanciful,
based on the considerable practice effect inherent
in the separate nonverbal subtests.

Botwinick (1977) showed how failure to con-
sider the differential practice effect can confound
studies based on a single retest. He criticized the
faulty conclusions reached by Rhudick and Gor-
don (1973), who retested an initial sample of 58-
to 88-year-old men and women using intervals of
1 to 8 years. They concluded that the adults
showed improvement in their V, P, and FS scores
over 1- to 8-year intervals. Yet when the authors
divided their samples by length of interval, “Full
and Verbal scale scores were found unchanged,
but the Performance scores changed in a way to

emphasize the importance of the length of the
test-retest interval. The interval of 2 or less years
showed a significant age-increase while the inter-
val of 6–8 years showed a significant age-decrease”
(Botwinick, 1977, pp. 595–596). Botwinick ex-
plored explanations for this “paradoxical pattern,”
opposite to the classical aging pattern, but he
missed the most obvious (and probable) explana-
tion: the powerful effect of practice on P-IQ.

The practice effect undoubtedly colored the
results of a fascinating study of twins, aged 60 and
above, over a 20-year span (Feingold, 1950; Jar-
vik & Bank, 1983). Selected Wechsler-Bellevue
subtests were administered along with Binet Vo-
cabulary and a motor test in 1947–1949 to an ini-
tial sample of 134 pairs of twins. Consistent with
other longitudinal results, Vocabulary and W-B
Similarities scores maintained into old age, con-
trasting with notable declines in Block Design
and Digit Symbol. However, even performance
on the latter two tasks failed to show a significant
decrement when the elderly twins (mean age =
67.5) were retested the first time less than 1 year
later at the age of 68.4 (Jarvik, Kallmann, &
Falek, 1962). Jarvik and Bank (1983) indicate that
“given an elderly non-test-wise group of subjects,
one would expect artificially low initial scores and
substantial practice effects on subsequent retests”
(p. 44). These authors were apparently unaware,
however, of the practice differential for verbal
versus nonverbal tests.

It should be noted, however, that not every-
one interprets practice effects as an artifact.
Flynn (1998b), discussing the results of Rabbitt’s
ongoing longitudinal aging study in Manchester,
England, suggested that, “decline after age 50
for fluid intelligence is less than we once be-
lieved; the elderly show a surprisingly robust
gain from practice effects, which may not boost
our estimate of their IQs but does show a lively
ability to learn in old age” (p. 106).

Selective Attrition

A second major problem of longitudinal aging
research is selective attrition of subjects. When
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using volunteer subjects, “at all ages in adult-
hood, those who do not volunteer initially and
those who do not show up in retesting tend to be
lower scorers on ability tests than those who do
cooperate” (Horn & Donaldson, 1976, p. 717).
The Duke longitudinal study was especially
valuable in generating research to help quantify
this effect. Analysis of data from the first 10 years
of the first Duke study (Eisdorfer & Wilkie,
1973) revealed “a substantial loss of Ss, with the
lowest IQ group sustaining a loss of 72 percent;
the middle IQ group, a loss of 51.4 percent; and
the high IQ group, a loss of only 36.8 percent”
(p. 28). Even more dramatic evidence of the selec-
tive attrition factor came from Siegler and Bot-
winick’s (1979) analysis of data from all 11
“waves” of the first Duke study. Individuals who
continue to be retested over time are more intelli-
gent than those who drop out early. Among 60- to
74-year-olds in the Duke study, the relationship is

nearly linear between IQ at the initial assessment
and the number of times the person returned to
be tested, as depicted in Figure 5.16. Of the 179
individuals tested on the WAIS in the first wave,
only 18 returned to be tested at all 10 subsequent
assessments. Overall, the 60- to 74-year-olds who
came once or twice earned mean sums of scaled
scores on the Full Scale of 85 to 90, compared to
means of close to 110 for those who came to be
tested 10 or all 11 times!

Obviously some of the elderly subjects died or
were too ill to be tested, but many simply chose
not to be retested for whatever reason; the selec-
tive attrition factor occurs as well for younger
adults, although the effect seems to increase with
age (Horn & Donaldson, 1976). Research has
been divided over the level of initial intelligence
and the rate of IQ decline over time, with some
investigators showing no significant interaction
(e.g., Owens, 1959), and others (including Sie-

FIGURE 5.16
Mean WAIS Full Scale scores earned by adults (aged 60–74 years) on the initial
assessment, shown as a function of the number of longitudinal test sessions in
which the subjects participated. 
SOURCE: Data points, based on samples ranging in size from 43 to 179, are weighted means for ages 60–64
and 65–75, obtained from Table 1 and Figure 1 in Siegler and Botwinick, 1979.
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gler and Botwinick, 1979) finding different pat-
terns of decline for the more and less able
subjects. Nonetheless, all such analyses are based
on people who return at least once to be tested.
Those who drop out very early in a study (and
whose IQ changes are never evaluated) may be a
breed apart from the low IQ subjects who keep
coming back. Hence, generalizations from lon-
gitudinal studies must be made quite cautiously
because of the considerable selective attrition
factor. At the very least, it is essential for re-
searchers to partly compensate for this problem
by following Eisdorfer and Wilkie’s (1973) ad-
vice: “The appropriate analysis of longitudinal
data should use data only from the same subjects
across time, whether Ss are lost secondary to
death or drop out” (p. 28).

Other potential difficulties with longitudinal
research, and with cross-sectional research, have
been treated in depth by experts on aging (e.g.,
Kausler, 1991; Nesselroade & Labouvie, 1985;
Salthouse, 2000); the reader is referred to these
sources for a more thorough and technical treat-
ment of the topic.

Two Groundbreaking 
Longitudinal Investigations

of IQ and Aging
We now turn to two of the most influential and
well-designed investigations of IQ and aging:
Owens’ Iowa State Army Alpha Study and
Schaie’s 21-Year Seattle Cohort-Sequential Study.

The Iowa State Army Alpha Study

Owens (1953) administered the Army Alpha test
in 1950 to 127 men, age 50, who had previously
been among 363 Iowa State University freshmen
who had been administered the same test in 1919
at age 19. These initial results “were important in
stimulating a critical reexamination of the inevi-
tability of intellectual decline in adulthood”
(Schaie, 1983c, pp. 13, 15); the study “ushered in

an era of new ideas in research on adult develop-
ment and intelligence” (Cunningham & Owens,
1983, p. 20). The study continued in 1961 when
96 of these men were tested once more, at age 61
(Owens, 1966); Owens also tested a random sam-
ple of 19-year-old Iowa State freshmen on the
Army Alpha in 1961–1962 to permit a time-lag
comparison, thereby estimating the impact of
cultural change on the obtained test scores. The
Army Alpha, one of Wechsler’s primary sources
for selecting Verbal subtests, comprises eight
tasks, including tests of Information, Practical
Judgment (Comprehension), Arithmetical Prob-
lems, and Synonyms–Antonyms (Vocabulary).
For simplicity of interpretation, Owens (1966)
focused on age changes in the three factors that
Guilford (1954) identified for the Army Alpha:
Verbal, Numerical, and Relations (or Reasoning).

KEY FINDINGS. Results of the Iowa State longi-
tudinal investigation for the 96 men tested three
times on the Army Alpha reveal improvement in
Verbal and Total scores between ages 19 and 50,
followed by a slight decline from age 50 to 61.
Reasoning displayed small increments from one
testing occasion to the next, while Numerical ev-
idenced the opposite profile. The most note-
worthy changes were the improvement in Verbal
scores from age 19 to 50 and the sudden decrease
in Numerical scores from age 50 to 61.

Owens then corrected the data for cultural
change, based on the better performance (espe-
cially in Reasoning) by the 19-year-olds tested in
the early 1960s compared to the 19-year-olds
tested in 1919. Following this time-lag correc-
tion, what had appeared to be slight increments
in Reasoning were actually steady decrements in
performance. Despite the correction for cultural
change, Verbal factor scores continued to show
gains between ages 19 and 61; numerical scores
showed a loss across this same age span, but a
smaller loss than was observed for Reasoning.

IMPLICATIONS OF RESULTS. Botwinick (1977)
concluded that the Reasoning “factor score was
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based more on the speeded test items than the
other factor scores: in this way it was more similar
to the WAIS Performance subtests than the Ver-
bal” (p. 593). Cunningham and Owens’s (1983)
overall conclusion from the Iowa State study:
“The results suggest peak performance and the
beginning of declines of overall intellectual func-
tioning roughly in the decade of the 50s for this
elite sample. The losses appear to be small and
probably are not of much practical significance
until at least age 60” (p. 34).

All eight subtests of the group-administered
Army Alpha involve verbal and/or numerical
ability. Even the Reasoning factor, although in-
terpreted by Owens (1966) as a measure of fluid
ability, is defined by verbal tests like Analogies
(e.g., fear is to anticipation as regret is to?). Thus,
the findings from Owens’s longitudinal investi-
gation and Cunningham and Owens’s overall
conclusions are quite consistent with the Wech-
sler and Kaufman cross-sectional studies holding
education constant.

Both the Iowa State Longitudinal data and
the Wechsler/Kaufman cross-sectional sets of
data indicate Gc skills that increase slightly with
age during adulthood and that are still strong
into the 60s.

Schaie’s 21-Year Seattle
Cohort-Sequential Study

Schaie’s (1983b) sophisticated combination of
cross-sectional and longitudinal designs was
predicated on the contributions of three vari-
ables to the scores obtained by adults on intelli-
gence tests: chronological age, cohort (year of
birth), and time-of-measurement (the year the
tests were administered). He conducted four in-
dependent cross-sectional studies with the group-
administered Primary Mental Abilities (PMA)
test, starting with his 1956 sample of 500 adults.
This group was divided into seven ages, with
means ranging from 25 to 67 (cohorts 1889–1931);
subsequent independent samples were tested in
1963 (N = 996, ages 25–74, cohorts 1889–1938),
1970 (N = 705, ages 25–81, cohorts 1889–1945),

and 1977 (N = 609, ages 25–81, cohorts 1896–
1952). All samples comprised approximately
equal numbers of men and women, with the
groups tending to be relatively well educated for
the 1960s and 1970s (about 50% with one or
more years of college).

Coinciding with the last three cross-sectional
studies were longitudinal investigations ranging
from 7 to 21 years. Three 7-year studies included
the retesting of as many subjects as possible from
the 1956 (N = 303), 1963 (N = 420), and 1970 (N
= 340) cross-sectional investigations. In addition,
two 14-year studies included 162 adults followed
from 1956 to 1970, and 337 individuals tested in
1963 and 1977; finally, one sample of 130 was fol-
lowed for the 21-year interval between 1956 and
1977. These rigorous cross-sequential, cohort-
sequential, and longitudinal designs permitted
Schaie and his colleagues to identify cohort and
time-of-measurement variation in an attempt to
understand “true” intelligence differences due to
aging.

KEY FINDINGS. His 1968 investigation (Schaie
& Strother, 1968) was widely publicized in popu-
lar texts at that time (Cronbach, 1970; Matarazzo,
1972) because it showed dramatic differences in
the aging-IQ growth curve from cross-sectional
data alone (his 1956 sample of 500) and the curve
obtained from his first 7-year longitudinal study
(the 303 members of the 1956 sample retested in
1963). The cross-sectional data for ages 20–70
revealed the same type of plunge in abilities with
age that characterized the WAIS, WAIS-R, or
WAIS-III Full Scale IQ prior to an adjustment
for education (see Table 5.1); the mix of cross-
sectional and longitudinal data for the smaller
sample (a sequential analysis) demonstrated
growth curves showing virtually no decline across
the age range, not unlike the education-corrected
patterns for the various Wechsler and Kaufman
measures of Gc. These findings applied to the
separate components of the PMA, whether mea-
suring verbal ability (Verbal Meaning, a multiple-
choice vocabulary test) or skills akin to Wechsler’s
Performance subtests, especially tasks like Block
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Design with a strong Gv component (Space, a
match-to-sample spatial orientation test).

IMPLICATIONS OF RESULTS. These data became
the subject of controversy, with Horn and
Donaldson (1976) and Botwinick (1977), for ex-
ample, citing variables such as selective attrition
to account for the apparent maintenance of both
fluid and crystallized abilities through old age.
Regardless of the arguments and counterargu-
ments (Baltes & Schaie, 1976; Horn & Donald-
son, 1977), the early Schaie data show both
consistency and inconsistency with Wechsler
and Kaufman cross-sectional results. In Schaie’s
findings, scores on the nonverbal, Gf/Gv tasks
(Space, along with a measure of inductive rea-
soning) clearly began a decline much later in life
than was found for Wechsler’s Performance sub-
tests. Yet, like the Wechsler findings, scores on
Space and Reasoning peaked far earlier than the
more crystallized PMA subtests (Verbal Mean-
ing and Number). Interestingly, the later decline
for the PMA Space and Reasoning subtests is
consistent with the relatively late decline (after
age 54) observed for the Gf tasks on the Kaufman
adult tests (KAIT, K-BIT, and K-SNAP).

Subsequent analyses (e.g., Schaie & Hertzog,
1983) revealed Schaie’s responsiveness to the
criticisms and the concomitant efforts by his re-
search team to refine their methodologies and
analyses. Schaie and Hertzog (1983) admitted
that their original cross-sequential design was
ill-suited to evaluate age changes; further, the re-
sults of the two 14-year longitudinal studies they
reported indicated earlier declines in intelligence
(i.e., prior to age 60) than were previously ob-
served in Schaie’s laboratory. In Schaie and
Hertzog’s (1983) analysis, however, the pattern
of decline for the 14-year longitudinal samples
was quite similar for both verbal and nonverbal
PMA subtests. Schaie and Labouvie-Vief’s (1974)
generalization about aging and intelligence, that
“most of the adult life span is characterized by an
absence of decisive intellectual decrements”
(p. 15), summarizes well the overall results of
their many PMA studies.

The best integration of the numerous analyses
appears in Schaie’s (1983b) thorough treatment of
the 21-year Seattle project. Among other synthe-
ses of the data, he organized the findings of the
three 7-year longitudinal studies into two tables,
each comparing the performance of every age
group to age 25; the average score was set at 100.
The first table showed these comparisons without
correction for potentially confounding variables,
while the second one corrected all values for time-
of-measurement effects, attrition, and cohort dif-
ferences (Schaie, 1983b, Tables 4.17 and 4.18).
Figure 5.17 depicts Schaie’s results for Verbal
Meaning, Space, and Reasoning, where these val-
ues are corrected for the three variables noted
previously. For these three tasks, the uncorrected
and corrected values were quite similar for each
age, usually disagreeing by only 1 to 3 points.

In Figure 5.17, Verbal Meaning increases
steadily until age 53, with a notable decline oc-
curring between ages 67 and 74. Space peaks ear-
lier than Verbal Meaning (age 46), but has its
first sizable decline between the same 67- to 74-
year period. Nonetheless, its decline is more dra-
matic than that of the vocabulary test. Reasoning
declines substantially after age 60, plunging to
73 by age 81.

These results are basically in agreement with
the differential results for the measures of main-
tained abilities (Gc, Gq) versus vulnerable abili-
ties (Gf, Gv, Gs, Gsm) on the various Wechsler
and Kaufman scales. Unlike the popular inter-
pretations of the initial findings reported by
Schaie and his colleagues, intelligence does, in-
deed, decline with chronological age, and that
decline becomes precipitous; however, the use of
longitudinal data juxtaposed with cross-sectional
results on the PMA suggest that the decrements
may not begin until relatively late in life.

SHOULD CORRECTIONS BE MADE FOR COHORT
EFFECTS? We have excluded Number from
Figure 5.17, despite its similarity to Wechsler’s
Arithmetic subtest, because its corrected and un-
corrected values were so disparate. Prior to cor-
rection, peak performance on Number was at age
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32 (a score of 111), with scores declining to 91 at
age 60 and 55 at age 81. After correction, peak
performance on Number was an astonishing 126
at age 60, and 74-year-olds outperformed 32-
year-olds. We have difficulty accepting the valid-
ity of corrected results when the changes are so
dramatic (rather like seeing a correlation of .15
jump to .70 after correcting it for range restric-
tion). In general, we are not totally in agreement
with the idea of correcting IQs for cohort differ-
ences, which may be the main culprit in the Num-
ber data. Selective attrition certainly requires
correction to the degree possible, and so do time-
lag effects, so long as these effects can be shown to
apply to virtually every group of adults living at
the time. If an entire group of people responds to
cultural changes by performing differently at time
1 and time 2 (perhaps because of some type of ge-
neric change in society that affects nearly every-
one), then correction makes sense. How can one
attribute developmental significance to a change
that occurs for everyone within that same time

frame, even if some part of the change is due to
cohort effects? If variables like familiarity with
standardized tests or the availability of television
tend to improve each person’s score (on average)
between 1940 and 1980, it would be foolish to at-
tribute the gain to “mental growth.”

But specific cohort effects are different. These
variables are assumed to affect intelligence dif-
ferently for people born in different years.
Adults who were raised in a time of parental en-
lightenment about infant stimulation or prenatal
care are likely to outscore those who were born
at other times. Children reared during the De-
pression or the world wars might not develop
their intellect at the same rate as children born
during other historical periods. However, we are
not sure that it always makes sense to correct IQs
for such factors. At what point do chronological
age and the time one is reared become separable?
We certainly favor controlling for educational
attainment when exploring age differences in
IQ. Because education is a cohort-related vari-

FIGURE 5.17
Performance on three Primary Mental Abilities (PMA) subtests at ages 25–81 as a
proportion of age 25 performance (set at 100), corrected for time-of-measurement,
attrition, and cohort efforts (from Schaie, 1983b, Table 4.18, based on 7-year
longitudinal data).
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able, we can see some value in keeping cohort
factors out of the developmental picture. But ed-
ucation is separate from most other cohort ef-
fects. Its impact on IQs is known, quantifiable,
and profound. It is commonly a variable that is
considered along with intelligence for vocational
selection and placement, and in other real-life
situations associated with intellectual assess-
ment. As Reese and Rodeheaver (1985) have
noted: “Performance on cognitive tasks is often
correlated more highly with education than with
age.. .. The issue of education is critical in assess-
ing adult age differences in problem solving”
(p. 479).

The specific attitudes toward child-rearing and
the social and historical environment associated
with any particular group of years are intrinsically
interwoven with the person’s chronological age
such that separation can become artificial; indeed,
“cohort and age are inseparable” (Botwinick,
1977, p. 583). For gerontological research, we
grant that the identification and quantification of
the impact of cohort effects on intelligence is
crucial; one must try to separate ontogenetic fac-
tors from cohort variables as causations of age
differences in IQ to understand life span devel-
opment of intelligence. From a practical stand-
point, however, most cohort differences closely
resemble the kinds of differences that character-
ize one subculture versus another or one family
versus another within a single cohort. Yet, we do
not ordinarily adjust a person’s IQ because of a
disadvantaged home life or other deprivations,
or for growing up within the different cultures
associated with the United States. As clinicians,
such factors enter into test interpretation, but we
do not infer that the person should have a few
points added to his or her score to be “fair.” Nor
do intelligence tests provide separate norms for
individuals based on ethnic group, social class,
region, residence, or income level; supplemen-
tary norms are sometimes provided to facilitate
clinical or neuropsychological interpretation,
but the global intelligence scores are necessarily
derived from representative national norms.

In the extreme, the view that cohort differ-
ences are of vital concern and must be controlled
to truly measure intelligence implies that norms
for any intelligence test are not generalizable to
other cohorts. WAIS-III norms, for example,
obtained in 1995–96, might be viewed as suitable
for 60-year-olds born in the 1935–36 (Depres-
sion time), but not the early 1940s (war time).
Restandardizations would be needed every 5
years or so, a nice ideal but not a very practical
one. Schaie and Schaie (1977), using Wechsler’s
adult tests as examples, have even suggested that
“tests which have been constructed for a given
cohort. ..may not be valid for successive cohorts”
(p. 695). For the most part, we agree with Bot-
winick’s (1977) view of cohort effects: “In the
world outside the laboratory where abstractions
differentiating between cohort and age do not
exist, age and cohort are one. Age is not synony-
mous with biology, nor is cohort synonymous
with sociocultural influences” (p. 583).

Schaie’s research has been quite valuable in
helping us understand intelligence and aging and
in stimulating research. Surely the simple cross-
sectional data do not have important ontogenetic
implications, and declining intelligence for a
given person undoubtedly occurs far later in the
life span than ever conceptualized prior to Schaie’s
and Owens’s series of studies. Yet it is unclear to
what degree findings with group tests generalize
to the Wechsler scales, and it is at least arguable
whether correction for all variance attributable to
cohort effects is justifiable, except as a basis for en-
hancing our theoretical understanding of intellec-
tual development across the life span.

Kaufman’s (1990, 2001) 
Longitudinal Investigations
of Wechsler’s Adult Scales 

Using Independent Samples
Schaie’s research “substantiated the position that
cohort differences exert profound effects in ob-
served patterns of intellectual development in
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adulthood” (Dixon, Kramer, & Baltes, 1985,
p. 318). Perhaps IQs earned by different cohorts
should be adjusted for these effects and perhaps
not, but the key question that remains unan-
swered from cross-sectional investigations of
Wechsler’s series of scales is whether the rapid de-
cline in Wechsler’s Performance IQ, even after
control for the cohort effects attributable to years
of formal education, is an artifact of other un-
known cohort variables. Another important ques-
tion based on the WAIS-III cross-sectional data
(Kaufman, 2001) and WAIS-R cross-sectional
data for elderly samples ages 75 and older (Ryan,
personal communication, March, 1998; Ryan,
Paolo, & Brungardt, 1990) is whether the sub-
stantial decline in Verbal IQ after age 74 is an ar-
tifact of uncontrolled cohort variables. Do the
descending mean P-IQs evident in Figure 5.5
apply only to different age groups at a fixed point
in time, or do these results have at least some im-
plications for ontogenetic changes? What about
the descending mean V-IQs for ages 75 and
older in Figure 5.4?

Certainly the evidence necessary to answer
these questions was not available in the existing
Wechsler literature when the first edition of this
book went to press in 1990. Most longitudinal
studies of the Wechsler-Bellevue or WAIS fo-
cused on older subjects, even at the initial assess-
ment, and none of these studies adequately
handled the issue of practice effects or progressive
error on the Performance subtests. While writing
the aging chapter in the first edition of this book,
Kaufman (1990, Chapter 7) was troubled by the
lack of an answer to the important question about
P-IQ decline and conducted a study that was in-
spired by the methodologies of Owens (1966),
Schaie (1983b), and Parker (1986), and by Kau-
sler’s (1982, 1991) detailed discussions of the pros
and cons of diverse methodologies.

Parker (1986) had the clever idea of examin-
ing the comparative performance of year-of-
birth cohorts by equating the standardization
samples of the Wechsler-Bellevue I, WAIS, and
WAIS-R. However, he focused solely on the Full
Scale IQ, when it is the separate V- and P-IQs

that are of the greatest theoretical interest for
analyses of aging. But Parker’s article made
Kaufman (1990) realize the analogy between the
WAIS and WAIS-R standardization samples and
Schaie’s repeated cross-sectional analyses be-
tween 1956 and 1977. In fact, the WAIS stan-
dardization sample, tested in 1953–1954, and the
WAIS-R sample, tested between 1976 and 1980,
correspond closely to the dates of Schaie’s first and
fourth cross-sectional analyses. The two Wechsler
standardization samples were quite comparable,
allowing longitudinal interpretation of data ob-
tained by independent samples from the same co-
hort. Schaie (1983b) also conducted several
longitudinal analyses based on comparable inde-
pendent samples, in part to answer criticisms of
the selective attrition associated with conventional
longitudinal analysis, and concluded that the re-
sults were “generally quite comparable” (p. 106).

The use of independent samples or “cohort
substitution” (Kausler, 1982), if they are truly
comparable and random, makes it “possible to
compute age-change estimates that are controlled
for the effects of testing and experimental mortal-
ity” (Schaie, 1983b, p. 106). Kaufman (1990) used
the cohort substitution method with the WAIS
and WAIS-R normative samples serving as the
data source, primarily to determine whether lon-
gitudinal data would replicate the cross-sectional
finding of rapidly declining P-IQ across most of
the life span. He then used the same method with
the WAIS-R and WAIS-III standardization sam-
ples (Kaufman, 2001) to cross-validate the WAIS/
WAIS-R finding for P-IQ and to determine
whether the cross-sectional decline for V-IQ be-
tween ages 75 and 89 emerges with longitudinal
data.

Kaufman’s (1990) Study 
of WAIS and WAIS-R Samples

The WAIS and WAIS-R standardization sam-
ples are quite similar to each other, each match-
ing relevant Census data on numerous key
variables. They differ in that the data were col-
lected 25 years apart, in approximately 1953 and
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1978. Thus, several cohorts in the WAIS sample
are also represented in the WAIS-R sample. For
example, adults born in the 1909–1913 cohort
were tested at ages 40–44 in 1953 (on the WAIS),
and again at ages 65–69 in 1978 (on the WAIS-R).
To the degree that the two samples are com-
parable, a comparison of the test performance of
40- to 44-year-olds on the WAIS with that of the
65- to 69-year-olds 25 years later on the WAIS-R
represents a longitudinal comparison of adults
from the same cohort.

There are four adult cohorts represented
within both the WAIS and WAIS-R standardiza-
tion samples, as shown in Table 5.11. In essence,
Kaufman (1990) followed each of four cohorts
longitudinally from 1953 to 1978 to see if indi-
viduals born in the same era gained or lost IQ
points over the course of a generation. Before
making the comparisons, he verified empirically
that the independent samples were extremely
well matched and comparable within each of the
four cohorts on the important variables of gen-
der, race (Caucasian–non-Caucasian), geographic
region, and educational attainment. Then, he had
to convert sums of scaled scores on the WAIS and
WAIS-R to a common yardstick to permit age-
by-age comparisons, and chose to use the norms
for ages 25–34 for all adults in the study. Next, he
had to control for the fact that different tests
(WAIS vs. WAIS-R) were administered at the
two points in time. Conceptually, these two adult
scales are interchangeable (see Chapter 3), but
because of the “Flynn effect” the WAIS-R yields
lower IQs. Kaufman added 6 to 6  points to each

WAIS-R IQ (the median IQ differences from 20
studies totaling over 1,300 subjects) (Kaufman,
1990, Table 3.13) to convert these IQs to WAIS
IQs. These “corrections” to the WAIS-R IQs
helped answer the crucial question, “How many
IQ points higher would adults have scored had
they been administered the WAIS instead of the
WAIS-R in 1978?” Finally, he applied a time-lag
correction to control for cultural change during
the 25-year span, just as Owens (1966) did in his
Iowa State study. Adjustment for cultural change
requires a comparison of the IQs earned by each
cohort in 1953 with the IQs earned by adults of
the same age in 1978. The 1909–1913 cohort, for
example, was 40 to 44 years old in 1953. This
group was compared to adults aged 40–44 in 1978
to determine how cultural changes have affected
test scores for this age group. Similar time-lag
comparisons were conducted for each of the other
three cohorts who, in 1953, were ages 20–29,
30–39, and 45–49. The analyses showed that cul-
tural change affected each of the four cohorts
about equally, producing about a 3-point IQ gain
on the Verbal and Full Scales and about a 5 -
point gain on the Performance Scale, presumably
due to some type of culture-related change be-
tween 1953 and 1978 that affected all adults who
were between the ages of 20 and 49 in 1953. Kauf-
man (1990) adjusted the estimated WAIS IQs
earned by each cohort in 1978 for these time-lag
effects to remove the influence of cultural change.

KEY FINDINGS. The changes in WAIS IQs
over a 25-year period from 1953 to 1978 for four

TABLE 5.11 The four adult age cohorts represented in the WAIS 
and WAIS-R standardization samples

Cohort
(Year of Birth)

Age in 1953
(WAIS Standardization)

Age in 1978
(WAIS-R Standardization) 

1924–1933 20–29 45–54
1914–1923 30–39 55–64
1909–1913 40–44 65–69
1904–1908 45–49 70–74

12

12
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cohorts tested twice via the cohort-substitution
technique are shown in Table 5.12, along with
the effect sizes corresponding to these changes.
When corrected for time-lag effects, all cohorts
earned lower IQs in 1978 than they did in 1953.
The most striking finding in the data is the dif-
ference between the Verbal and Performance
Scales. Decrements in V-IQ produced small ef-
fect sizes for each cohort, (the average decrease
was .24 SD). In contrast, P-IQ decrements pro-
duced moderate effect sizes for each cohort,
ranging from 11.6 to 13.5 IQ points (an average
decrease of 12.6 points or .84 SD). Substantial
decreases in P-IQ occurred for each cohort
whether they advanced in age from 24.5 to 49.5
(on the average) or from 47 to 72. These results
support the findings from the cross-sectional
analyses of Wechsler’s and Kaufman’s scales,
with or without a control for education.

IMPLICATIONS OF RESULTS. Technically, it is
methodologically incorrect to construct age gra-
dients from a combination of longitudinal and
cross-sectional data: “the use of cross-sequential

results to evaluate age changes [is] ill considered”
(Schaie & Hertzog, 1983, p. 532). Nonetheless,
we believe that the best way to show relation-
ships between the WAIS/WAIS-R longitudinal
and WAIS-R cross-sectional data is to graph the
age gradients from each study simultaneously,
which we have done for P-IQ (Figure 5.18). The
data graphed for the longitudinal analysis repre-
sent two data points for each of the four cohorts;
cross-sectional data are the education-adjusted
WAIS-R values shown in Figure 5.2.

The P-IQs from each study form nearly iden-
tical curves, emphasizing the consistency of the
dramatic decrease in mean Performance IQ with
increasing age, starting early in adult life. Nei-
ther curve can rightfully be considered a growth
curve, and ontogenetic changes should either be
inferred with caution or not at all. Yet the fact
that adults within each of the four cohorts
showed sizable decrements across a 25-year pe-
riod reinforces the notion that adults do decline
in nonverbal intelligence with advancing age,
and this decline begins far earlier on Wechsler’s
scales than on the Army Alpha or PMA. The

TABLE 5.12 Effect sizes (in SD units) of the mean change in WAIS/WAIS-R IQs 
for four cohorts over a 25-year span (1953 to 1978), controlling for instrument 
and time-lag effects

Verbal IQ Performance IQ Full Scale IQ

Cohort (Year of Birth)
Adj.

Change
Effect
Size

Adj.
Change

Effect
Size

Adj.
Change

Effect
Size

1924–1933 (Age 24.5 to 49.5) –1.5 .10 –11.6 .77* –6.2 .41
1914–1923 (Age 34.5 to 59.5) –3.3 .22 –12.5 .83*  –8.2  .55*
1909–1913 (Age 42 to 67) –3.9 .26 –12.9 .86* –8.5 .57*
1904–1908 (Age 47 to 72) –5.5 .37 –13.5 .90* –10.1 .67*
Median Effect Size .24 .84*  .56*
Mean Effect Size .24 .84*  .55*

*Moderate Effect Size
NOTE: Adj. = Adjusted. Standardization data of the Wechsler Adult Intelligence Scale: Third Edition.
Copyright © 1997 by The Psychological Corporation. Used by permission. All rights reserved. Reprinted
from Kaufman (2000, Figure 5) with permission.
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shape of the precise growth curve remains elu-
sive, but longitudinal analysis suggests that the
lower P-IQs for successive age groups is not just
a cross-sectional phenomenon.

Kaufman’s (2001) Study
of WAIS-R and WAIS-III Samples

Kaufman (2001) used Parker’s (1986) and Kauf-
man’s (1990) methodology to replicate the
WAIS/WAIS-R cohort-substitution study with
data from the WAIS-R and WAIS-III standard-
ization samples. He examined changes on the
three IQs for seven cohorts over the 17-year span
from 1978 to 1995. These cohorts, summarized
in Table 5.13, range from individuals born be-
tween 1954 and 1958 (tested at age 22 and again
at 39) to adults born between 1904 and 1908,
who were 72 during the WAIS-R standardiza-
tion and 89 when the WAIS-III was normed.
Kaufman (2001) demonstrated that the pairs of
independent samples within each of the seven

cohorts matched adequately on the variables of
gender, geographic region, educational attain-
ment, and race/ethnicity. The key difference be-
tween the instruments, apart from the 17 years
between standardizations, is the substitution of
Matrix Reasoning for Object Assembly for com-
puting P-IQ and FS-IQ. However, WAIS-R and
WAIS-III P-IQs correlated .86 and the FS-IQs
correlated .93 in a counterbalanced study of 192
adults, ages 16–74 years, tested twice (Psycholog-
ical Corporation, 1997, pp. 78–79). These values
are comparable to the coefficients of .84 and .92
for the WAIS and WAIS-R Performance and Full
Scales, respectively (Ryan, Nowak, & Geisser,
1987), supporting the publisher’s claim “that the
WAIS-III measures essentially the same con-
structs as does the WAIS-R” (Psychological Cor-
poration, 1997, p. 78).

To correct for the difference in the IQs yielded
by the two instruments, constants of 1.2, 4.8, and
2.9 were added to mean WAIS-III Verbal, Perfor-
mance, and Full Scale IQs, respectively, to make

FIGURE 5.18
Changes in Wechsler Performance IQ with chronological age using two different
experimental designs: cross-sectional (controlling for education) and longitudinal
(controlling for instrument and time-lag effects).
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these IQs comparable to WAIS-R IQs; these con-
stants were derived from IQ differences obtained
in the WAIS-R/WAIS-III counterbalanced study
(Psychological Corporation, 1997, Table 4.1). For
both instruments, all IQs were based on reference
group norms (ages 20–34 years) to provide a com-
mon yardstick for comparisons from age to age.
To control for cultural change or “time lag” to en-
sure that any observable changes over the 17-year
interval for each cohort are truly due to develop-
ment and not to other factors, Kaufman (2001)
compared the IQs earned by each cohort in 1978
with the IQs earned by adults the same age in
1995. The time lags were smallest for the two
youngest cohorts, averaging about 1 point for
Verbal IQ, 4.5 points for Performance IQ, and 2.5
points for Full Scale IQ. For the older five co-
horts, time lags averaged about 6 to 9 points for
each IQ.

KEY FINDINGS. Table 5.14 shows the IQ
changes from 1978 to 1995 for each of the seven
cohorts, adjusted for instrument and time lag,
along with effect sizes (based on SD = 15) for
each adjusted change. Except for the two young-
est cohorts, each cohort lost IQ points on each
scale. Effect sizes are small in magnitude for Ver-
bal IQ except for the two oldest cohorts. By con-

trast, the effect sizes for Performance IQ are
moderate, and similar in value, for the five oldest
cohorts. Over the 17-year period, adults born
before 1944 lost 10 points (±1) of Performance
IQ, or about 2/3 of a SD, whether they were
about 60, 70, 80, or 90 years of age in 1995. For
the oldest two cohorts, Full Scale IQ losses were
larger than either separate loss reflecting the
more generalized loss of function in both verbal
and nonverbal domains that occurs during the
decade of the 80s.

IMPLICATIONS OF RESULTS. Kaufman (2001)
presented WAIS-III education-adjusted cross-
sectional analyses, discussed previously, along-
side these cohort-substitution analyses, and the
similarity in results for these two alternate ap-
proaches to IQ and aging is remarkable. In both
analyses, Verbal IQ emerged as a maintained
ability for most of the life span (peaking at ages
45–54), with the only notably lower mean Verbal
IQs occurring for adults in their 80s. Performance
IQ was a vulnerable ability in both cross-sectional
and longitudinal analyses, with peak performance
occurring at ages 20–24. Figure 5.19 graphs the
decline in P-IQ during the adult life span for
mean IQs obtained cross-sectionally and longitu-
dinally. As was true for the cross-sectional and

TABLE 5.13 The seven adult cohorts represented in the WAIS-R 
and WAIS-III standardization samples

Cohort
(Year of Birth)

Age in 1978
(WAIS-R Standardization)

Age in 1995
(WAIS-III Standardization)

1954–1958 22.0 (20–24) 39.0 (37–41)
1944–1953 29.5 (25–34) 46.5 (42–51)
1934–1943 39.5 (35–44) 56.5 (52–61)
1924–1933 49.5 (45–54) 66.5 (62–71)
1914–1923 59.5 (55–64) 76.5 (72–81)
1909–1913 67.0 (65–69) 84.0 (82–86)
1904–1908 72.0 (70–74) 89.0 (87–91)

NOTE: Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copy-
right © 1997 by The Psychological Corporation. Used by permission. All rights reserved. Re-
printed from Kaufman (2001) with permission.
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longitudinal WAIS-R P-IQ data (Figure 5.18),
the graphs for WAIS-III P-IQ overlap remark-
ably for most ages (age 72 is an exception).
Again, Figure 5.19 is only offered for compari-
son purposes, as it is inappropriate to evaluate
age changes with cross-sequential data (Schaie &
Hertzog, 1983). The major developmental infer-
ences come from the 17-year cohort comparisons
(Table 5.12): The 10-point P-IQ decrements for
the five oldest cohorts denote a fairly constant
loss of nonverbal intellectual function over a 17-
year period for individuals born between 1904
and 1943, and the 7- to 8-point Verbal IQ losses
for the two oldest cohorts (those aging from 67
to 84 and from 72 to 89) reflect loss of verbal
skills for adults in their 80s.

Combining WAIS-III cross-sectional and
longitudinal data suggests a loss of about 0.5
points per year in Performance IQ, or 5 points
per decade, which is precisely Horn’s (1985;
Horn, Donaldson, & Engstrom, 1981) best esti-
mate of the adult decline in fluid intelligence

based on his reviews and results of numerous
studies. That degree of loss in P-IQ also mirrors
precisely the results of Kaufman’s (1990) WAIS/
WAIS-R cohort-substitution study, which found
an average decrease over a 25-year period of
about 12  P-IQ points for the four cohorts (see
Table 5.12).

The two Wechsler cohort-substitution studies
provide results that agree remarkably well with
the cross-sectional data provided for Wechsler’s
adult scales and for the Kaufman and Kaufman
tests. Taken together, the two cohort-substitution
studies offer broad support to the developmental
reality of a loss in nonverbal intellectual function
(Gf, Gv, Gs) across virtually the entire adult life
span as well as a loss in verbal function (primarily
Gc) during the decade of the 80s. These meaning-
ful declines on the WAIS-III, in particular, are
dramatic in view of the systematic exclusion of so
many potentially low-functioning adults from the
normative sample, for example, adults who
merely went to a doctor or other professional for

TABLE 5.14 Effect sizes (in SD units) of the mean change in WAIS-R/WAIS-III IQs 
for seven cohorts over a 17-year span (1978 to 1995), controlling for instrument 
and time-lag effects

Verbal IQ Performance IQ Full Scale IQ

Cohort (Year of Birth)
Adj. 

Change
Effect
 Size

Adj. 
Change

Effect
 Size

Adj. 
Change

Effect
 Size

1954–1958 (Age 22 to 39) +6.3 .42* –2.1 .14* +1.6 .11*
1944–1953 (Age 29.5 to 46.5) +3.2 .21* –5.8 .39* –0.6 .04*
1934–1943 (Age 39.5 to 56.5) -1.0 .07* –9.3 .62* –4.7 .31*
1924–1933(Age 49.5 to 66.5) -5.6 .37* –10.9 .73* –8.8 .59*
1914–1923 (Age 59.5 to 76.5) -2.9 .19* –10.1 .67* –7.0 .47*
1909–1913 (Age 67 to 84) -7.4 .49* –9.2 .61* –10.2 .68*
1904–1908 (Age 72 to 89) -8.3 .55* –10.1 .67* –11.4 .76*
Median Effect Size .37* .62* .47*
Mean Effect Size .33* .55* .42*

*Moderate Effect Size
NOTE: Adj. = Adjusted. Standardization data of the Wechsler Adult Intelligence Scale: Third Edition.
Copyright © 1997 by The Psychological Corporation. Used by permission. All rights reserved.
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memory problems or problems with thinking.
The consistency in the P-IQ decrease with in-
creasing age for U.S. men and women born dur-
ing the first half to three-quarters of the
twentieth century—from cross-sectional and
longitudinal data on the WAIS, WAIS-R, and
WAIS-III—is simply phenomenal.

Comparison of 
Wechsler and PMA Results

Taken together, the Wechsler cohort-substitu-
tion longitudinal studies suggest that declines
in P-IQ with age start at about age 50. In
the WAIS/WAIS-R study, the change in P-IQ
for the youngest cohort in 1953 was a striking

11.6-point drop between ages 24.5 and 49.5 (Ta-
ble 5.13). In the WAIS-R/WAIS-III study, the
cohort that turned 46.5 in 1995 dropped a mod-
est 5.8 points in P-IQ, compared to a more sub-
stantial drop of 9.3 points for the cohort that
turned 56.5 (Table 5.15). These sizable decre-
ments in P-IQ during the decade of the 50s are
not matched by declines in V-IQ, which re-
mained fairly constant over time for the above-
mentioned cohorts in both Wechsler longitudinal
studies.

To compare these results with Schaie’s find-
ings, his most pertinent analyses were sought. Of
the various analyses reported by Schaie and his
colleagues, the one that most resembles the two
Wechsler longitudinal studies is his analysis of

FIGURE 5.19
Mean “reference group” (ages 20–34) Performance IQs, by age, on the
WAIS-R or WAIS-III for adults ages 22 to 88 years—comparison of cross-
sectional and longitudinal data.
SOURCE: Standardization data of the Wechsler Adult Intelligence Scale: Third Edition. Copyright
© 1997 by The Psychological Corporation. Used by permission. All rights reserved. Reprinted
from Kaufman (2001) with permission.
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data for a 21-year span, based on scores earned
by independent samples from the same cohorts
(Schaie, 1983b, Table 4.14). This span is exactly
midway between the 25-year span for the WAIS/
WAIS-R study and the 17-year span for the
more recent study. Also, Schaie’s initial data
point was 1956 and his final data point was 1977,
closely resembling the dates for the first Wech-
sler cohort-substitution study conducted by
Kaufman (1990).

We have converted the 21-year changes (re-
ported by Schaie in T-score units) to units corre-
sponding to Wechsler’s SD of 15. We have also
averaged data for the PMA Verbal Meaning and
Number subtests, offering an analog to Wech-
sler’s V-IQ, and have similarly averaged data for
Space and Reasoning, the best P-IQ counter-
part. Each of the five cohorts listed showed dec-
rements across the 21-year span on each subtest.
(Data for two of Schaie’s cohorts were merged—
32/53 and 39/60—to enable the PMA cohorts to
match the Wechsler cohorts more closely). The
pattern of decline for the verbal and nonverbal
combinations is shown in Table 5.15.

In general, the PMA trends do not resemble
the Wechsler findings. Declines on the PMA
verbal and nonverbal tasks are similar to each
other: small for the youngest cohort and increas-
ing steadily through the cohort that turned 74 in
1977 (reaching .81 SD for verbal and .64 SD for

nonverbal), before declining in magnitude for
the oldest cohort to .71 SD for verbal and .47 SD
for nonverbal. The PMA decline is approxi-
mately one half of a standard deviation for the
cohort aged 46 years in 1956, and this sizable
decrement occurs at that time for both verbal
and nonverbal tasks. There is some PMA evi-
dence that the nonverbal decline is larger for the
two younger cohorts, but this finding is offset by
a reverse trend for the three older cohorts. At its
peak (ages 53 to 74), the nonverbal PMA decline
of nearly 10 points is commensurate with most
of the P-IQ declines observed in both Wechsler
cohort-substitution studies for adults turning 50
or older, but even this peak decline in PMA non-
verbal ability is notably smaller than the verbal
decline of about 12 points for the same cohort.
The main similarity in the Wechsler and PMA
data concerns the declines in both verbal and
nonverbal abilities for cohorts turning 80 or
above. The two oldest WAIS-R/WAIS-III co-
horts that turned 84 years and 89 years, respec-
tively, lost 7 to 10 IQ points on the Verbal and
Performance Scales (Table 5.14); the PMA co-
hort that turned 81 lost a similar 7 to 10 IQ
points in both verbal and nonverbal domains
(Table 5.15). The main differences between the
data sets are that PMA verbal scores decline at
earlier ages than Wechsler’s V-IQ and are larger
in magnitude than declines in PMA nonverbal

TABLE 5.15 Decline in PMA verbal and nonverbal scores across a 21-year span 
for independent samples included in Schaie’s Seattle Longitudinal Study

Age in 1956 Age in 1977

Change in PMA
Verbal Standard Score

(Verbal Meaning, Number)

Change in PMA
Nonverbal Standard Score

(Space, Reasoning)

25.0 46.0 –0.7 –3.1
35.5 56.5 –1.8 –5.7
46.0 67.0 –7.9 –7.0
53.0 74.0 –12.2 –9.6
60.0 81.0 –10.6 –7.1

NOTE: Change equals standard score in 1956 minus standard score in 1977. Standard scores have a stan-
dard deviation equal to 15.
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scores for the three oldest cohorts. Schaie’s data
were uncorrected for time-lag and cohort ef-
fects, but these adjustments to his data invariably
reduce declines, not increase them.

The comparisons between Wechsler and
PMA longitudinal data suggest that (1) the same
striking differential V-IQ/P-IQ pattern observed
on the Wechsler is not observed for the PMA
tasks, and an opposite pattern may prevail for the
PMA; (2) the large, early decline in P-IQ does
not occur for the PMA, although an earlier ver-
bal decline is evidenced; and (3) if Schaie had
used a Wechsler adult scale instead of the PMA
in his research, it is unlikely, regardless of his ad-
justments to the data, that P-IQ would have
maintained itself into the 50s or 60s before de-
clining substantially.

The reasons for the difference in the relation-
ships of age to P-IQ and the PMA nonverbal
tests may relate to the visual–motor components
of Wechsler’s tasks and the cognitive complexity
that defines virtually each Performance subtest.
This complexity makes Wechsler’s nonverbal
subtests very sensitive to brain damage and psy-
chiatric disorders (see Chapters 8 and 9), as well
as aging, and adds to the clinical richness of the
scales.

INTERPRETATION OF
THE AGING PATTERNS 

FOR V-IQ VERSUS P-IQ: 
SPEED OR FLUID/

CRYSTALLIZED ABILITY?

The accumulated cross-sectional and longitudinal
data obtained on several versions of Wechsler’s
adult scales, when coupled with data on the Kauf-
man and Kaufman tests and on other pertinent
data such as the comprehensive cross-sectional
findings reported in the United Kingdom (Rab-
bitt, 1993; Rabbitt, Donlan, Watson, McInnes, &
Bent, 1995) and Germany (Baltes & Linden-

berger, 1997; Baltes & Mayer, 1999), create a
clear picture of aging and cognition. Adults’ per-
formance on tests of crystallized ability (Horn)
or pragmatics (Baltes) is maintained during
much of the life span and does not decline appre-
ciably until the mid-70s or 80s; in contrast, their
performance on tests of fluid–visualization–
speed abilities (Horn) or mechanics (Baltes) de-
clines early in the life span and continues the
steady descent throughout middle and old age.
On the WAIS-III, this dichotomy is depicted by
the maintenance of V-IQ and VCI and the vul-
nerability of P-IQ, POI, and PSI.

The Horn and Baltes theoretical explanations
of the “classic aging pattern” stand in opposition
to Botwinick’s (1977) speeded–unspeeded ratio-
nale for the tasks that decline with normal aging
versus those that are maintained throughout
most of the adult life span. In this section we
examine the evidence for these competing hy-
potheses, especially to evaluate whether the age-
related decline on Wechsler’s P-IQ, KAIT’s
Fluid IQ, and on other similar tasks is primarily a
function of diminished cognitive capacity or of
diminished speed. Numerous investigators have
interpreted the classical pattern from Botwinick’s
perspective, for example, Jarvik and Bank (1983)
in their longitudinal analysis of aging among eld-
erly twins.

Indeed, the decline in speed with advancing
age is a fact. This slowing “is not only an
acknowledged laboratory result but also of con-
siderable practical importance... . [A]ge-related
slowness is evident in tasks of daily living such as
zipping a garment, dialing a telephone, picking
up coins, unwrapping a band-aid, cutting with a
knife, and even putting on a shirt” (Salthouse,
1985, p. 400). It is also evident from the WAIS-
III cross-sectional data that the tests that depend
the most on visual–motor speed, the ones that
comprise the PSI, show declines with aging that
are steeper than the declines for vulnerable
subtests that are less speed-dependent (see, for
example, Figure 5.6). However, the bulk of evi-
dence supports a decline in ability, not just a
more generalized difficulty with timed tasks.
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Age-Related Declines
on Untimed Tasks 

such as Matrix Reasoning
As noted previously, the aging pattern for the
untimed Matrix Reasoning subtest is virtually
identical to highly speeded subtests such as Block
Design and Object Assembly (see Figure 5.10).
That finding, coupled with the similar finding of
a vulnerable pattern for the analogous K-BIT
Matrices subtest (Wang & Kaufman, 1993), also
untimed, argues strongly against Botwinick’s
(1977) speeded–unspeeded hypothesis and in fa-
vor of Horn’s hypothesis that it is the abilities
themselves, and not just the speeded nature of
tasks, that fosters decline with aging. Also con-
sistent with this view are the substantial declines
with increasing age across the adult life span on
K-SNAP Gestalt Closure, a reasonably pure
measure of Gv that is untimed (see Figure 5.14).

Age-Related Changes
on Wechsler’s Arithmetic, 
Picture Completion, and

Picture Arrangement Subtests
Further fuel for the Horn perspective comes
from the extreme vulnerability of Picture Com-
pletion (Figure 5.10), the close similarity of the
aging pattern for Picture Arrangement to the
highly speeded PSI subtests (Figure 5.11), and the
maintained pattern for Arithmetic (Figure 5.9).
That is to say, Picture Completion and Picture
Arrangement are both vulnerable subtests, even
though neither WAIS-III subtest utilizes bonus
points, and Arithmetic is a maintained subtest
even though all items are timed and the more
difficult items are scored with bonus points.
Whereas Picture Completion and Picture Ar-
rangement items are timed, the time limits for
these items, other Performance items (i.e., Block
Design and Object Assembly), and Arithmetic
items are usually generous enough to permit
correct solutions for those adults who are able to
solve the problems.

Doppelt and Wallace’s 
(1955) “Old-Age” WAIS Study

Doppelt and Wallace administered WAIS Arith-
metic and all Performance subtests to an “old-
age” sample aged 60 and above under standard
conditions and also under “irregular” conditions,
when elderly adults were allowed to solve each
item with unlimited time (bonus points were not
considered in their analysis). The subjects im-
proved their scores only trivially on all tasks ex-
cept Block Design. Storandt (1977), in a similar
investigation with 40 young and 40 elderly adults
matched on verbal ability, supported Doppelt and
Wallace’s results. The elderly group improved
their raw scores significantly on only one of the
five WAIS subtests, this time Picture Arrange-
ment, while the younger subjects (ages 20–30)
failed to improve their scores significantly on
any of the tasks. The 20-second time limit for
Picture Completion items was adequate in both
studies because none of the groups of subjects
improved their Picture Completion raw scores
significantly with unlimited time. In fact, trivial
gains of less than a half point were observed for
all subsamples in the two studies.

Aging Patterns on WAIS-R 
and WAIS-III Arithmetic Subtest

Visual–motor speed, rather than mental process-
ing speed per se, seems to be the most vulnerable
to normal aging. In fact, when vocal answers are
required rather than motor responses, the rela-
tionship between speed and aging no longer
holds (Salthouse, 1985). This consistent research
finding was supported by the age trends for the
WAIS-R Arithmetic subtest in McLean et al.’s
(1988) investigation and for WAIS-III Arithmetic
in Kaufman’s (2000a) study. On the WAIS-R,
when education was controlled, each adult age
group between 20–24 and 70–74 earned a mean
scaled score of about 10 (range of 9.9 to 10.4,
with ages 70–74 averaging 10.3; Kaufman, 1990,
pp. 398–399). Yet, all WAIS-R Arithmetic items
are timed (the first nine items allow only 15–30
seconds apiece) and the last five items award 1
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bonus point apiece for quick, perfect perfor-
mance. On the WAIS-III, mean values ranged
from 9.9 to 10.8 at ages 20–24 to 70–74, peaking
at ages 45–54; not until ages 85–89 did the educa-
tion-adjusted mean Arithmetic scaled score dip
below 9.6. And processing speed is rewarded even
more on the WAIS-III than the WAIS-R Arith-
metic subtest, as the final two WAIS-III items
award two possible bonus points for rapid solu-
tions. Clearly, the speeded component of Arith-
metic did not impair the performance of elderly
adults on this Wechsler subtest.

Data from the
Bonn Longitudinal Study

Zimprich (1998) used a statistical technique
called latent growth curve methodology to investi-
gate the contention that the loss of speed during
aging leads directly to decrements in fluid ability.
Using data from the Bonn Longitudinal Study of
aging (N = 127; mean age = 67) at four measure-
ment points, Zimprich analyzed data on two
markers of mental speed (WAIS Digit Symbol
and a simple psychomotor task) and two mea-
sures of Gf (WAIS Object Assembly and Block
Design, both of which actually measure Gf and
Gv). After analyzing separate and combined La-
tent Growth Curve Models for speed and Gf,
Zimprich concluded that the results were not
supportive of the speed hypothesis as changes in
Gf within each individual did not relate to
change in mental speed.

Speed versus Cognitive
Ability on Digit Symbol

On Wechsler’s adult scales, Digit Symbol/Coding
produces the most dramatic age declines (along
with the highly speeded Symbol Search subtest;
see Figure 5.11), and this task is a strong measure
of psychomotor speed. However, cognitive re-
search suggests that poor Digit Symbol perfor-
mance is not just a function of speed of responding.

Whereas Zimprich (1998) used WAIS Digit Sym-
bol as a marker of mental speed, Storandt (1976)
examined the speed and cognitive components of
this Performance subtest. First, Storandt tested
the pure motor speed of young and elderly adults
by simply having them copy symbols as rapidly as
possible without the matched pairs. Younger
adults far outstripped the elderly in this task.
However, when these groups were also given the
standard WAIS Digit Symbol subtest, a clear-cut
cognitive differential was evident as well; the su-
perior performance by the younger subjects could
not be explained by the speed differential alone.
In fact, the cognitive and speed components con-
tributed about equally to the differential.

Storandt (1977) studied bonus points as well
and discovered that the young earned more bo-
nuses than the elderly on all tasks, with the mean
difference relatively small on Arithmetic (1.7
versus 1.2), and striking on Block Design (3.5/0.6)
and Object Assembly (7.0/2.2). That analysis
might implicate speed as the culprit in the sharp
age-related decline in scores, except that “even
when this advantage in favor of the young is
eliminated, the old still exhibit poorer perfor-
mance than the young” (Storandt, 1977, p. 177).

Creative Works
Creative contributions of men and women pro-
vide indirect support for the early decline in fluid
ability. Table 5.16 presents the average ages
when people in diverse fields made their greatest
innovations (adapted from Matarazzo, 1972, Ta-
ble 7.4, based on Lehman, 1953, 1954). Virtually
all of these creative works, the products prima-
rily of fluid intelligence, were contributed by
men and women in their 20s and 30s. The only
field in which the most creative works were de-
veloped by people in their 40s was literature
(when authors wrote their “best” books); this en-
deavor seems to relate to crystallized intelligence
more so than writing poetry, coming up with
practical inventions, or making discoveries in
science and mathematics.
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Integration of Speed,
Fluid Ability, and Other Factors

The preceding sections have argued for the hy-
pothesis of an age-related decline in fluid ability
that is not due solely to a decline in speed.
Whereas the evidence for that contention is
quite strong, it may be more sensible to try to in-
tegrate the Botwinick and Horn explanations for
the classic aging pattern rather than trying to
support one and deny the other. Indeed, the
close relationship between perceptual speed and
cognitive decline is congruent with the finding
that sensorimotor variables are extremely predic-
tive of intellectual functioning in old age (70–103
years) (Lindenberger & Baltes, 1997).

Sensory Acuity

Furthermore, sensory variables (with no motor
involvement) may be related to declines on all
three Horn factors (Gf, Gv, and Gs) in view of
compelling evidence of substantial correlations
between measures of sensory processes and mea-
sures of intellectual processes (Baltes & Lin-
denberger, 1997; Lindenberger & Baltes, 1994,
1997). In one large-scale study, both visual and
auditory acuity were substantial correlates of IQ
in old age (70–103) much more so than during
the earlier adult years (25–69), with fluid abilities
correlating substantially with sensory function-
ing in both age groups (Baltes & Lindenberger,

1997). These researchers have found that, within
very old samples, more than 90% of the age-
related variance in IQ can be accounted for by
differences among the elderly individuals in their
sensory acuity. Although Baltes and Linden-
berger found higher correlations for older than
younger adult cohorts, quite substantial correla-
tions between sensory and intellectual variables
have been reported for younger adult samples as
well by Salthouse and his colleagues (Salthouse,
Hambrick, & McGuthrey, 1998; Salthouse, Han-
cock, Meinz, & Hambrick, 1996).

All Wechsler Performance subtests are
heavily dependent on visual acuity for interpret-
ing the pictures and designs, and on auditory
acuity for understanding the examiner’s instruc-
tions. These sensory variables have generally
been overlooked when trying to account for de-
clines in Performance IQ across the entire adult
life span. It is inconceivable that the dramatic
declines on Gf, Gv, and Gs tasks across the life
span are actually caused by declines in vision and
hearing, regardless of how high the correlations
are between the two. It is quite possible, how-
ever, that there is a common cause for the age-
related declines in intellectual and sensory func-
tion (Lindenberger & Baltes, 1994; Salthouse et
al., 1996), a hypothesis that requires empirical
research to “explore what the common factor
actually represents” (Backman et al., 2000,
p. 505).

TABLE 5.16 Average ages of men and women in diverse fields when they contributed 
their most creative works

Late 20s Early 30s Mid 30s Late 30s Early 40s

Literature
(poetry)

Baseball
Boxing
Racing
Chemistry

Mathematics
Physics
Electronics
Practical inventions
Botany
Classical descriptions 

of disease

Literature
(fiction)

Genetics
Entomology
Psychology
Surgical techniques

Geology
Bacteriology
Astronomy
Physiology
Pathology
Medical discoveries
Philosophy

Literature
(best books)

NOTE: Adapted from Table 7.4 in Matarazzo (1972, p. 186), based on work by H. C. Lehman (1953, 1954).
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Processing Speed

Two other large-scale studies accord well with
the interface of speed and cognition regarding
cognitive decline with normal aging. Hertzog
(1989) controlled for perceptual processing
speed (using measures such as rapidly finding As
in strings of letters) and found that the age-
related variance in performance on other cogni-
tive tasks was reduced by an average of 92%.
Salthouse, Kausler, and Saults (1988) evaluated
the influence of processing speed (time required
to make simple comparisons) on measures be-
lieved to assess Gf, although by Horn’s (1989) ex-
panded Gf–Gc theory the measures were either
primarily Gf (e.g., series completion) or prima-
rily Gv (e.g., geometric analogies). For both Gf
and Gv tasks, between 13% and 32% of the age
differences in test performances were associated
with age differences in processing speed. The
best synthesis of the research is probably pro-
vided by Salthouse’s (1992) review and summa-
rized by Berg (2000): “The results from a large
number of studies.. .now provide moderate sup-
port for speed of processing as a resource re-
sponsible for some of the age-related differences
in cognitive tasks” (p. 126). Deficits in process-
ing speed, therefore, contribute to the vulnera-
bility displayed by measures of Gv and Gf, but
that contribution is best thought of as “moder-
ate.” For a thorough treatment of the role of in-
formation processing speed as a basic processing
component needed for the performance of com-
plex cognitive tasks, consult Salthouse (1996).

Working Memory

Another variable that may contribute mightily
to the vulnerability of Gf and Gv variables on the
Wechsler and Kaufman tests is working mem-
ory. Though this construct is used to label the
WAIS-III WMI, in actuality working memory is
crucial for all cognitive tasks. This variable has
been assessed with auditory and visual tasks alike,
and is best thought of as the “mental scratch pad”
that people use to temporarily store information

while solving a variety of cognitive problems.
One’s working memory capacity refers to the
amount of information that each person is able to
have access to on that scratch pad. Salthouse
(1992) used a “computation span” as the measure
of working memory for adults ages 18 to 83 years;
these adults were also administered measures of Gf
(e.g., Raven’s Matrices) and Gv (e.g., paper fold-
ing). Salthouse concluded that working memory is
associated with about 50% of the age-related vari-
ance in the various measures of Gf and Gv.

However, these findings about speed and
working memory need to be interpreted within a
broader context, not one that focuses primarily
on the decline on fluid or visual–spatial tasks.
For example, Arithmetic is dependent on both
speed and on working memory; indeed the abil-
ity to solve oral arithmetic problems quickly and
without pencil and paper is a prototypical “men-
tal scratch pad” test of working memory. There-
fore, the emphasis on both speed and working
memory would lead one to predict that scores on
Arithmetic would be extremely vulnerable to
age. Yet, that is simply not the case, as discussed
previously for both WAIS-R and WAIS-III
Arithmetic.

Executive Functions 
and Frontal Lobe Functioning

Age-related declines have repeatedly been ob-
served on measures of executive functions, such as
the Wisconsin Card Sorting Test (WCST;
Heaton, Chelune, Talley, Kay, & Curtis, 1993),
which have been shown to depend on the integrity
of the prefrontal cortex (e.g., Tien, Schlaepfer,
Orr, & Pearlson, 1998). Raz (2000), for example,
reported effect sizes as large as 1 SD in the rela-
tionship of age to perseverative errors on the
WCST in three independent samples of healthy
adults between the ages of 18 and 81. Similarly,
Isingrini and Vazou (1997) assessed 107 adults
(ages 25–46 and 70–99) on executive functions
(“frontal lobe functioning”) with the WCST and
two verbal fluency tests, as well as on measures of
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Gf (matrices), Gc (WAIS Information and Vocab-
ulary), and a mixture of Gf and Gc (WAIS Similar-
ities). They noted significant age differences in
favor of the young adults on both Gf tasks (includ-
ing Similarities) and on all measures of executive
functions; within the elderly sample, the measures
of frontal lobe functioning correlated significantly
only with the Gf tasks. Conceivably, it is the de-
cline in executive functions (such as inhibition)
that may relate directly to age-related declines on
measures of Gv and Gf, and on tests of working
memory and episodic memory. Indeed, the “exec-
utive control of cognitive processes is a necessary
component of virtually all cognitive activity, and
its breakdown may underlie many of the age-
related deficits in information processing when
modality-specific functions are still intact” (Raz,
2000, p. 63). Parkin and Java (1999) also observed
significant deterioration in tests of frontal lobe ex-
ecutive functions for adults ages 65–74 and 75+,
relative to a younger adult sample, and analyzed
these data alongside measures of Gf, Gc, and Gs.
They concluded that much of the age-related
variance on the executive function measures may
be due to a more general factor defined by both
fluid ability and speed.

Physical Health

The negative impact of health problems and
medications on cognitive performance has been
extensively studied: Circulatory system diseases
such as hypertension in adults age 55 and older
have been considered to account for much of the
variance in age-related cognitive decline (Breteler,
Claus, Grobbee, Hofman, 1994); the incidence
of diabetes mellitus increases in very old age and
the duration of the disease has been associated
with cognitive loss at all ages, including among
the elderly (Croxon & Jagger, 1995); medications
taken more frequently by elderly individuals (e.g.,
benzodiazepines, anticholinergic medicines) may
affect—sometimes dramatically—the cognitive
performance by very old persons (Foy et al.,
1995; Kurlan & Como, 1988); and so forth for

thyroid diseases, vitamin deficiencies, and other
illnesses.

Many of the health–cognition studies use
memory tasks and diverse measures of informa-
tion processing and cognitive ability, often with
self-reported health status as the independent
variable. These studies have reported mixed re-
sults regarding the relationship of health to IQ,
usually reporting significant relationships (e.g.,
Hultsch, Hammer, & Small, 1993), but occasion-
ally not (Hultsch, Hertzog, Small, & Dixon,
1999; Salthouse, Kausler, & Saults, 1990). A few
researchers have used clinical measures of IQ.
For example, Field, Schaie, and Leino (1988) as-
sessed health via self-reports from interviews and
related this variable to the WAIS IQs earned at
two points in time (mean ages of 69 and 83) by in-
dividuals included in the Berkeley Older Genera-
tion Study. There was some evidence that health
was more related to intellectual functioning for
the oldest individuals, and that self-reported
health related more strongly to Performance
than to Verbal scores. However, most relation-
ships between health status and either present or
future intelligence test performance were not sig-
nificant; Field et al. (1988) concluded that “[s]elf-
assessed health was not found to be as strong a
correlate of cognitive functioning as was antici-
pated” (p. 390). In another WAIS study, Perlmut-
ter and Nyquist (1990) used an extensive set of
measures of self-reported health with a sample of
127 adults, in age groups of 20s, 40s, 60s, and 80s.
They obtained significant relationships between
health status and both fluid intelligence and
memory span, but not crystallized intelligence.
Also, health accounted for more variance in older
than younger adults, especially on tasks of fluid
intelligence. Though Hultsch et al. (1993) did
not use Wechsler’s scales, their results, based on
testing 484 adults ages 55–86, were consistent
with the fluid–crystallized distinction found by
Perlmutter and Nyquist. They found meaningful
health–cognition relationships for basic informa-
tion processing variables but not for measures of
Gc such as vocabulary and verbal fluency.
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Overall, health problems generally contribute
a relatively small amount of variance toward de-
clining intelligence once socioeconomic status,
cohort effects, and other pertinent variables are
controlled (Willis, 1985), and even this small
relationship may be due to other causes such as
limited stimulation or activity following disease
(Schaie & Willis, 1986). However, research on
the relationship between health and IQ has re-
vealed some fascinating findings, including great
individual variation in the relationship between
physical health and mental test performance.
This work supports the view that the “stereotype
of inevitable frailty in old age.. .is yielding in the
face of evidence from longitudinal studies” (Field
et al., 1988, p. 390).

Although occasional researchers feel confi-
dent of a cause–effect relationship between ill-
nesses in old age and cognitive decline, probably
the most prudent interpretation of the bulk of
research findings in this area is offered by Back-
man et al. (2000): “Given that health conditions
increase in very old age, the failure to assess
these conditions will inevitably overestimate the
size of normal age-related changes in late-life
cognitive performance” (p. 521).

Overview

When integrating the mass of data on aging and
various cognitive processes, it is quite difficult to
attribute cause and effect and, sometimes, even to
understand which is cause and which is effect.
Most typically, aging researchers have examined
two competing hypotheses to explain age-related
declines in Gf: (1) decline in processing speed
mediates the decline in Gf, and (2) atrophy in
frontal lobe structures with increasing age dimin-
ishes executive functions, thereby leading to a de-
cline in Gf. Schretlen et al. (2000) analyzed data
for 197 normal adults ages 20–92 and concluded
that each theory is partially correct and that they
are complementary, not mutually exclusive.

However, even the focus on Gf, speed, frontal
lobe functions, sensory acuity, working memory,

and health does not nearly reflect a complete
perspective on the diversity of theories and vari-
ables that have been studied and proposed as
possible causative or mediating factors regarding
cognitive and memory loss across the life span,
especially during old age. Other variables have
also appeared front and center in the aging liter-
ature, for example, attention. “Attentional pro-
cesses are involved in a variety of other cognitive
functions;.. . A number of broad theories of cog-
nitive aging in the information-processing tradi-
tion have pointed to attentional deficits as the
source of most age-related changes in cognition”
(McDowd & Shaw, 2000, p. 254). However, at-
tentional processes are related to the inhibition
associated with executive functions as well as to
working memory, short-term memory, and be-
haviors such as distractibility and anxiety. Numer-
ous aspects of attention decrease with increasing
age (for a summary of research and theory, con-
sult McDowd & Shaw, 2000), but implicating at-
tention as the primary cause of Gf decline during
the life span (e.g., Stankov, 1988) is premature.
Untangling attentional processing from a diver-
sity of interrelated variables is simply a difficult
task.

The variables to consider and evaluate when
studying the cognitive decline that occurs during
the normal aging process are multiple, complex,
and interactive. Probably the best approach to
true understanding will come from studies of the
brain. Indeed, research and theory about the
aging brain and the relationship of declining
abilities to brain deterioration have expanded ex-
ponentially within the neuropsychology and
neuroimaging literature during the past decade
and there is no let-up in sight. The range of the
research is vast, spanning the global to the spe-
cific. From a global perspective, atrophic changes
in whole brain volume across the 16- to 65-year
range, determined by magnetic resonance imag-
ing (MRI) techniques, showed rates of decline
that were remarkably similar to that of WAIS-R
P-IQ (Bigler, Johnson, Jackson, & Blatter, 1995).
On the more specific side, Phillips & Della Sala

ch05.fm  Page 186  Tuesday, September 25, 2001  3:02 PM



CHAPTER 5 AGE AND INTELLIGENCE ACROSS THE ADULT LIFE SPAN 187

(1998) reviewed pertinent neuropsychological
and neuroimaging findings involving aging, cog-
nition, and the frontal lobes, and concluded that
changes in cognition with advancing age are
more easily interpreted in terms of functions
subsumed by dorsolateral regions of the frontal
lobe rather than orbitoventral regions. Even
more specific are findings that older adults show
reduced activation, relative to younger adults, in
the left inferior prefrontal cortex (area 47) and in
the anterior cingulate gyrus (Grady et al., 1995).
A large body of data from a variety of disciplines
and samples and using a diversity of standardized
and informal tests supports the notion that cer-
tain constructs are fairly resistant to the aging
process across most of the adult life span, before
declining in very old age (notably measures of
Gc, Gq, and semantic memory), in contrast to
other constructs that are extremely vulnerable to
normal aging and begin their decline in early
adulthood (measures of Gf, Gv, episodic mem-
ory, working memory, sensory acuity, executive
functioning, and speed). Though brain–behavior
explanations answer some questions about the
reasons for the maintenance versus vulnerability
of different abilities, the new wave of high-tech
studies has also raised many questions that re-
searchers will continue to address during the
twenty-first century. For a thorough review and
integration of the vast neurological literature on
the aging brain and cognition, consult the excel-
lent chapter by Raz (2000).

Can Cognitive 
Decline Be Slowed Down?

Data from a 5-year longitudinal study that com-
pared the intelligence and memory of 69 emi-
nent academics (aged 70 and older) with 30
elderly blue-collar workers led the researchers to
reach two sobering conclusions: (1) slower rates
of decline are not associated with high ability, and
(2) cognitive deterioration on nonverbal IQ tests
is universal (Christensen, Henderson, Griffiths,

& Levings, 1997). Although the authors of an-
other study of eminent adults, Berkeley profes-
sors, included the optimistic phrase “evidence
for successful aging” in their title (Shimamura et
al., 1995), their results (discussed, in part, on
pp. 159) belie their optimism. Their oldest sam-
ple of professors, who averaged only 64.7 years
of age, performed about equally to middle-aged
and young professors in their ability to recall fac-
tual passages that were read to them. Tasks such
as that those load highly on Gc factors (Kaufman
& Horn, 1996), and maintenance of ability on
crystallized tasks through the decade of the 60s is
a well-known finding for adults who are not elite.
On all other tasks in the study, however, the eld-
erly professors scored significantly and substan-
tially lower than the other groups of professors.
These tasks included a paired-associate task, re-
sembling the KAIT Rebus Learning subtest,
which loaded substantially on a Gf factor for
adults of all ages (Kaufman & Horn, 1996), as
well as measures of reaction time and working
memory. If elderly professors in these two stud-
ies show basically characteristic patterns of age-
related decline on measures of Gf, speed, and
memory, are these losses in cognitive function-
ing inevitable, or can they be slowed down?

Pertinent Theories

Several theories have been advanced concerning
the attenuation of cognitive decline in aging,
with two theories receiving perhaps the most at-
tention: Salthouse’s (1991) “disuse” theory and
Schooler’s (1987) environmental complexity hy-
pothesis. The disuse theory posits that the chang-
ing activity patterns that accompany the aging
process lead to disuse and subsequent atrophy of
the skills needed to perform some cognitive activ-
ities, for example, information-processing speed
(Salthouse, 1996). Support for this theory has
come from cognitive training research that has
been interpreted as evidence that the decline in
Gf can be reversed. Elderly people can be trained
to improve their fluid and spatial skills, such as the
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ones measured by the PMA Space and Reasoning
subtests (Baltes & Willis, 1982; Schaie, 1996;
Schaie & Willis, 1986), and they can be trained to
improve their episodic memory (Kliegl, Smith, &
Baltes, 1990; Verhaeghen, 1993).

Reviews of the bulk of literature in this area
show that even minor interventions can lead to sig-
nificant performance gains (Labouvie-Vief, 1985).
The results are interesting, and do, indeed, sug-
gest the need for an educational psychology of the
older adult learner (Willis, 1985). Whether the
ability to reverse a decline casts “grave doubts” on
the “irreversible decrement models that assume
normative patterns of intellectual decline” (Schaie
& Willis, 1986, p. 224) is another matter. We
don’t believe that norms make any such assump-
tion of irreversibility. They describe what is, not
what might be under different circumstances.
Fluid intelligence implies the ability to solve new
problems in adaptive, flexible ways. Once training
intervenes, these problems are no longer new.
Transfer of training has been supported (Baltes &
Willis, 1982), but such studies neither imply a
universal gain in fluid intelligence nor do they of-
fer meaningful support to Salthouse’s (1991) dis-
use theory. Further, young adults also show
improvement when trained on fluid ability tasks
(Denney, 1982), and the results of “studies in
which elderly adults have been compared with
younger adults [indicate] that there is a decrease in
plasticity with increasing age” (p. 817, italics
ours). The key question is whether individuals
who are trained on tasks like the PMA fluid sub-
tests will improve substantially on the WAIS-III
P-IQ or POI six months after the training (con-
trolling for a Wechsler practice effect). We
doubt it, but that is the type of research result
that would make us share the optimism of inves-
tigators like Schaie and Willis (1986) regarding
the importance of the training studies and make
us reconsider the possible validity of Salthouse’s
disuse theory.

Schooler’s (1987) theoretical approach to
maintenance of intelligence concerns the com-
plexity of a person’s environment. More complex
environments comprise diverse stimuli and re-

quire complex decisions; complex activities that
take place in such environments will enhance
and maintain related cognitive skills, in contrast
to activities that do not place significant de-
mands on a person’s cognitive skills. The theory
predicts that elderly adults who participate regu-
larly in demanding activities will maintain their
intellect more so than those who do not, perhaps
forestalling or attenuating the inevitable decline.
This prediction, however, is also consistent with
the underlying concepts of Salthouse’s disuse
theory. The research summarized briefly in the
next section addresses the relationship of active
engagement in cognitive activities to mainte-
nance of cognitive ability in old age.

Engagement in Cognitive Activities 
and Maintenance of Intelligence

Evidence does exist that lifestyle is related to de-
cline in intellectual functioning. Much of the re-
search on participation in diverse activities and
cognitive performance has been cross-sectional;
hence, one cannot attribute causality to these rela-
tionships because they tend to be reciprocal. How
can one distinguish whether engagement in the
activities helped maintain intelligence or whether
the more intelligent people sought out the stimu-
lating activities? Nonetheless, in summarizing the
findings from many cross-sectional investigations,
Hultsch, Hertzog, Small, & Dixon (1999) con-
clude that, generally, “these studies have re-
ported that greater participation in physical,
social, and intellectual activities is associated
with higher levels of cognitive performance on a
wide range of cognitive tasks” (p. 246). In addi-
tion, cross-sectional data from Hultsch, Hammer,
and Small (1993) suggest that the relationship be-
tween engagement and cognitive performance
may become stronger in old age.

Longitudinal data from the Seattle Longitu-
dinal Study (Schaie, 1984, 1996) suggest that
people who pursue much environmental stimu-
lation and who continue their formal and infor-
mal educations throughout their life spans tend
to display strong mental functioning in later
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years (Gribbin, Schaie, & Parham, 1980). Being
involved in a stimulating early work experience
has also been associated with IQ maintenance
(Willis, 1985), as has coming from high socio-
economic status and remaining fully engaged
with their environment (Schaie, 1984). In con-
trast, the largest declines tend to be shown by
older adults (most notably by intelligent females)
who have faced family dissolution or personal
disengagement (Willis, 1985); widowed women
who were never in the workforce and who were
disengaged were particularly vulnerable to cog-
nitive decline (Schaie, 1984). Additionally, longi-
tudinal data obtained on World War II veterans
tested twice (40-year interval) revealed signifi-
cant relationships between participation in cog-
nitive activities (and health, and education) and
maintenance of intelligence (Arbuckle, Gold,
Andres, Schwartzman, & Chaikelson, 1992).

However, as Hultsch et al. (1999) pointed out,
both the Schaie and Arbuckle data used lifestyle
criteria that are confounded with numerous fac-
tors such as socioeconomic status and education,
raising the possibility that differences in initial
ability level were largely responsible for pro-
ducing the apparent maintenance of intellectual
ability in old age. Consequently, many of the lon-
gitudinal findings, like the cross-sectional find-
ings, prevent a clear understanding of cause
versus effect. Probably the best data for address-
ing the causality issue are provided by the Victo-
ria Longitudinal Study of 250 middle-aged and
older adults tested three times in six years (the
initial sample at time 1 comprised 487 adults ages
55–86) (Hultsch et al., 1999). The investigators
administered a battery of tests that measured nine
hypothesized latent variables, three of which in-
volved crystallized intelligence (vocabulary, story
recall, reading comprehension) with the rest em-
phasizing memory or processing speed. In a very
well-designed and well-controlled study, they as-
sessed activity lifestyle in a variety of areas such as
physical fitness, social activities, and novel infor-
mation processing activities (e.g., playing bridge,
learning a language), while also measuring the
self-reported health and personality of the sub-

jects. They identified a significant relationship
between intellectually related activities (but not
social and physical activities) and change in cog-
nitive functioning, but overall their hypotheses
involving health, personality, and lifestyle were
not supported. Furthermore, the results of
Hultsch et al.’s (1999) structural equation model-
ing were just as supportive of the hypothesis that
intelligent people lead intellectually stimulating
lives as vice versa. In addition, their failure to in-
clude Gf tasks in their design prevented a possible
understanding of differences in the maintenance
of Gf versus Gc.

Overall, the huge amount of cross-sectional
and longitudinal literature that either directly or
indirectly pertains to the question of whether
cognitive decline can be attenuated or eliminated
is inconclusive. Ideally, future studies will use the
sophisticated statistical methodology and longi-
tudinal design employed by Hultsch et al. (1999)
with clinical instruments, such as the WAIS-III,
KAIT, or Woodcock-Johnson Tests of Cognitive
Ability III (see Chapter 14), that include con-
struct valid Gf and Gc scales.

SUMMARY

The relationship between aging and intelligence
is reviewed in this chapter, with the key question
being the nature of the relationship between
measures of crystallized ability (such as V-IQ
and VCI) and fluid ability (such as P-IQ and
POI) to the normal aging process. Although
Schaie and his colleagues have conducted the
most exhaustive and excellent investigations of
this topic, their general conclusion of small
declines occurring relatively late in life were
based on the group-administered, highly speeded,
and old PMA test. Of more importance for clini-
cians are the relationships to advancing age of
the scores yielded by individually administered
tests of intelligence such as the WAIS-III and
KAIT (and the WJ III; see the section on “CHC
Abilities across the Life Span” in Chapter 14).
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Consequently, the degree to which scores on
these clinical tests of intelligence change across
the life span based on cross-sectional and longi-
tudinal data, as well as possible explanations for
these changes, are the focus of this research-
based chapter.

When uncontrolled for educational attain-
ment, mean scores on Wechsler’s IQ scales, fac-
tor indexes, and scaled scores decrease with age
in diverse cross-sectional investigations. With
education controlled, however, V-IQ, VCI, and
most Verbal scaled scores are maintained through-
out most of the adult age range before declining
substantially in the mid-70s and 80s. In contrast,
even with a control for educational attainment,
P-IQ, POI, PSI, and all Performance subtests
(plus the new Letter-Number Sequencing sub-
test on the Verbal Scale) are extremely vulnera-
ble to the effects of normal aging. These results
are remarkably consistent for the WAIS, WAIS-R,
and WAIS-III, and conform to Horn’s predictions
from his expanded and refined Gf–Gc theory. The
findings are also supported in cross-sectional
analyses of pertinent scales and subtests in tests de-
veloped by Kaufman and Kaufman (KAIT, K-BIT,
K-SNAP, K-FAST). Taken together, the Wechsler
and Kaufman cross-sectional data reveal mainte-
nance for several Horn abilities (Gc, Gq, and Glr
when the stimuli to be recalled are school-related)
and extreme vulnerability for other Horn abili-
ties (Gf, Gv, Gs, and Glr when the stimuli to be
recalled are novel). From Baltes’s theory, “prag-
matic” abilities were maintained and “mechan-
ics” abilities were vulnerable. When controlled
for education, vulnerable abilities peak in the
early 20s on nearly all measures. The peak for
maintained abilities with education controlled
has shifted in recent generations. With data
gathered before 1980, the peak was in the 60s;
more recent data suggest that peak performance
is reached in the late 40s to early 50s. WMS-III
scales, both immediate and delayed recall, dem-
onstrate extreme vulnerability, consistent with
the literature on episodic memory.

Longitudinal investigations of the relation-
ship between aging and IQ were conducted by
several researchers using the WAIS, but the find-
ings are difficult to interpret because of the
highly selective attrition that accompanies any
longitudinal investigation and the practice effect
that differentially influences scores on the Verbal
and Performance Scales (with gains in P-IQ be-
ing far more substantial) when the same individ-
uals are tested over and over again. Owens’s
longitudinal investigation of the Army Alpha,
which resembles Wechsler’s Verbal Scale, pro-
vided interesting data when he controlled for
time lag (cultural change); overall, his findings
are in agreement with the results of the Wechsler
and Kaufman studies.

The comprehensive series of studies con-
ducted by Schaie and his colleagues both agree
and disagree with the Wechsler/Kaufman re-
sults. The PMA subtests that are the most “fluid”
show earlier declines than the more “crystal-
lized” tasks. However, unlike the Wechsler and
Kaufman findings, sizable decrements with age
begin relatively late in life (the decade of the
60s). Part of the difference between Schaie’s and
the Wechsler/Kaufman findings may result from
the control for cohort effects that Schaie tradi-
tionally applies, a control that is arguable.

To gain more insight into the relationship be-
tween aging and IQ on Wechsler’s scales, Kauf-
man conducted two longitudinal studies with
independent samples, the first using four cohorts
from the WAIS and WAIS-R standardization
samples (25-year interval) and the second using
seven cohorts from the WAIS-R and WAIS-III
normative samples (17-year interval). In each
study, the cohorts at time 1 and time 2 were
shown to be comparable on meaningful back-
ground variables. To compare gains or losses in
intelligence, scores were corrected for instru-
ment and time lag (cultural change). Both studies
gave results similar to each other and to the bulk
of cross-sectional data: maintenance of V-IQ and
extreme vulnerability of P-IQ.

ch05.fm  Page 190  Tuesday, September 25, 2001  3:02 PM



CHAPTER 5 AGE AND INTELLIGENCE ACROSS THE ADULT LIFE SPAN 191

The existence of an age-related decline on
Wechsler’s Performance, but not Verbal, Scale is
a well-validated finding that constitutes Botwin-
ick’s classic intellectual aging pattern. Botwinick’s
explanation of the pattern from a speeded–
nonspeeded perspective, however, differs from
Horn’s interpretation of the same pattern from a
fluid–crystallized model. Much research was re-
viewed regarding these competing hypotheses,
with the Horn perspective providing a better fit
to the data. However, age changes in processing
speed are quite important and need to be inter-
preted in concert with the age-related decline of

Gf and Gv tasks. Also, the interpretation of main-
tained and vulnerable abilities needs to incorpo-
rate research and theory on numerous other
factors as well, such as working memory, execu-
tive functions, sensory acuity, and physical health;
in addition, neuropsychological and neuroimag-
ing findings, often involving the frontal lobe, are
crucial for understanding the normal aging pro-
cess. Although much cross-sectional and longitu-
dinal research has been conducted on attenuating
the decline on vulnerable abilities (e.g., by engag-
ing in intellectually stimulating activities), the re-
sults of these studies are equivocal.
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Research on Administration, 
Scoring, and Relationships 
between Wechsler Scales

This chapter discusses studies on the following
topics: administration time, scoring errors, and
two types of WAIS-III stability—test-retest and
a special case of alternate forms reliability (the
relationship of the WAIS-III to its cousin, the
WISC-III, at age 16). The remaining chapters in
this section of the book likewise treat WAIS-III
research on important clinical and theoretical
topics, each forming part of the foundation of
WAIS-III interpretation, the focus of Part IV of
this text.

ADMINISTRATION
AND SCORING

Prior to the interpretation of any test battery, the
intricacies of administration and scoring must be
mastered. Without correct techniques for ob-
taining the data, any interpretation of test pro-

files is meaningless. This section integrates
WAIS-R and WAIS-III research with the topics
of administration time and scoring errors. Exam-
iners who desire a more clinical discussion of
WAIS-III and scoring that focuses on specific
guidelines and pitfalls on a subtest-by-subtest
basis should consult Kaufman and Lichtenberger
(1999, Chapters 2 and 3).

Administration Time
According to the WAIS-III Manual (Wechsler,
1997), the 11 tests of the WAIS-III that are
needed to obtain the three IQs typically require
from 60 to 90 minutes to administer (M = 75
minutes); administration of the 11 subtests to
obtain the four Indexes requires approximately
45–75 minutes (M = 60 minutes); and adminis-
tration of the 13 subtests needed to obtain both
the IQs and Indexes requires about 80 minutes
(ranging from about 65 to 95 minutes). Ryan,

C H A P T E R 6 
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Lopez, and Werth (1998) recorded the adminis-
tration times for the WAIS-III subtests, IQs, and
indexes in a sample of 62 patients at a Veterans
Affairs Medical Center who were referred for
routine psychological or neuropsychological as-
sessment. The primary diagnosis for this group
of patients was substance abuse disorder, followed
by a small number of patients with psychiatric dis-
orders, medical illnesses, and neurological con-
ditions. The sample was nearly all male (2
women) and the mean age was 46.87 (SD =
11.68). On average, the 11 subtests that yield the
three IQs took 91 minutes to administer to this
clinical sample, and the 11 subtests that yield the
four WAIS-III indexes took 77 minutes to ad-
minister; the 13 subtests that permit computa-
tion of the IQs and indexes averaged 100 minutes
of administration time. All of these values are a
little higher than the upper range of estimates re-
ported in the WAIS-III Manual, and substan-
tially higher than the mean values estimated in
the manual.

The subtests that yield the Verbal IQ took 51
minutes to administer, and the Performance sub-
tests took about 11 minutes less. The Verbal
Comprehension and Perceptual Organization
indexes were nearly identical in their administra-
tion times (27 and 26 minutes, respectively), and
the Working Memory and Processing Speed In-
dexes took the least amount of time to adminis-
ter (16 and 7 minutes, respectively). Table 6.1
lists the administration time of each of the
WAIS-III individual subtests. The most lengthy
subtests to administer were Vocabulary (M = 14
minutes) and Comprehension (M = 12  minutes),
followed by Block Design (M = 12 minutes) and
Picture Arrangement (M = 10  minutes). These
four subtests were also the most lengthy to ad-
minister on the WAIS-R (Ryan & Rosenberg,
1984a; Ward, Selby, & Clark, 1987).

Thus, in contrasting estimates of WAIS-III
administration times from the WAIS-III manual
to those of Ryan et al.’s (1998) clinical popula-
tion, it appears that the times from the standard-
ization sample may not generalize to a clinical

population. There are a number of possible ex-
planations for these differences. Although many
of the VA patients ultimately had IQs falling in
the Average range (M Full Scale IQ = 94.31), the
61% of the patients who had Full Scale IQs ≥ 90
took approximately 14 minutes longer to com-
plete the three IQs than the patients who had
Full Scale IQs ≤ 89. In addition to IQ level, pa-
tient characteristics such as severity of illness,
ability to concentrate, and level of cooperation
were also likely some of the variables that affected
the differences in administration times between
this clinical sample and the standardization sam-
ple. Experimenter variables such as level of expe-
rience, tendency to query verbal responses, and
fluidity with the testing materials may also influ-
ence the administration time. Finally, administra-
tion times in the WAIS-III manual may be
underestimates of the actual administration times.
The WAIS-III standardization battery was sub-
stantially longer than the final battery. There-
fore, the administration time had to be estimated
for the standardized sample in light of numerous
items that were deleted from the WAIS-III prior
to its publication. In contrast, Ryan et al. (1998)
reported precise administration times for the fi-
nal version of the WAIS-III.

Camara, Nathan, and Puente (2000) con-
ducted a survey of psychologists and neuropsy-
chologists and obtained information from them
about how long they typically spend on admin-
istering, scoring, and interpreting testing data.
They reported data from a variety of practice
areas including: intellectual-achievement, neuro-
psychological, adaptive-functional behavior as-
sessment, personality psychopathology, and others.
The areas of direct relevance to the topics of this
book are intellectual-achievement and neuropsy-
chological. Although the time required to admin-
ister, score, and interpret was not gathered
according to specific tests, we can infer from Ca-
mara et al.’s (2000) other data, which clearly
ranked the Wechsler Intelligence Scales at the top
of the list of measures administered, that the val-
ues they present likely include administration of a

12
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Wechsler scale. Clinical psychologists reported
spending an average of 115 minutes administer-
ing intellectual or achievement tests, 31 minutes
scoring them, and 65 minutes interpreting them.
Neuropsychologists reported similar values: 122
minutes to administer, 33 minutes to score, and
61 minutes to interpret. The amount of time
spent on a neuropsychological battery was sub-
stantially more: clinical psychologists spent on
average 208 minutes administering, 59 minutes
scoring, and 99 minutes interpreting, and neu-
ropsychologists on average spent 304 minutes

administering, 79 minutes scoring, and 135 min-
utes interpreting. The increased amount of time
to administer a neuropsychological battery in
comparison to a battery of intellectual tests is not
surprising as often many more detailed tasks
comprise a neuropsychological battery in com-
parison to a single IQ measure that is often the
key instrument in assessing global cognitive
functioning.

Ryan and Rosenberg (1984a) obtained sys-
tematic data on administration time, subtest by
subtest, for a clinical population of 50 male neu-

TABLE 6.1 Means, standard deviations, and ranges for administration 
time of WAIS-III subtests and optional procedures in a VA Sample (N = 62)

Variable M SD Range

Standard Subtests
Vocabulary 14:09 3:30 5:52–25:04
Similarities 6:59 2:17 3:25–13:31
Arithmetic 7:00 1:58 2:55–11:10
Digit Span 4:20 1:31 1:56–9:20
Information 6:11 2:29 1:48–15:54
Comprehension 12:29 3:10 6:04–23:07
Picture Completion 5:41 1:21 3:34–11:10
Digit Symbol-Coding 3:37 0:48 2:29–6:15
Block Design 12:12 2:42 4:37–17:15
Matrix Reasoning 7:55 4:03 2:15–20:10
Picture Arrangement 10:32 2:58 3:05–17:59

Supplementary Subtests
Letter-Number Sequencing 4:52 1:55 1:45–14:32
Symbol Search 3:49 0:56 2:08–9:13

Digit Symbol-Optional Procedures
Incidental Learninga 3:18 1:11 1:12–10:52
Copyb 2:05 0:27 1:43–4:25

an = 58.
bn = 47.
NOTE: Adapted from “Administration time estimates for WAIS-III subtests, scales,
and short forms in a clinical sample,” by J. J. Ryan, S. J. Lopez, & T. R. Werth, 1998,
Journal of Psychoeducational Assessment, 16, pp. 315–323.
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rological and psychiatric patients at a Veterans
Administration Medical Center. This group was
composed of 36 Caucasians and 14 African
Americans with a variety of diagnoses, averaging
42.5 years of age (SD = 11.5), a WAIS-R Full
Scale IQ of 90.7 (SD = 13.0), and 13.3 years of
schooling (SD = 1.9). The group’s average age
was near the middle of the WAIS-R age range,
the education level was a bit higher than average,
and the IQ was at the low end of average. Hence,
the obtained data were probably not too differ-
ent from data that would be obtained for a group
of normal individuals.

The data provided by Ryan and Rosenberg
(1984a) should generalize nicely to the typical

types of subjects who are referred for evaluation
on the WAIS-R. Table 6.2 shows the administra-
tion time data for Ryan and Rosenberg’s (1984a)
sample of clinical patients. Overall testing time
averaged about 1  hours, which is at the upper
end of Wechsler’s (1981) estimate of 60–90 min-
utes to administer the WAIS-R. For Ryan and
Rosenberg’s sample, the Verbal Scale took 7 min-
utes longer to give than the Performance Scale.
Four subtests required an average administration
time in excess of 10 minutes: Vocabulary, Com-
prehension, Picture Arrangement, and Block
Design. In contrast, Digit Span, Arithmetic, Sim-
ilarities, Picture Completion, and Digit Symbol
each took less than 6 minutes to administer. The

TABLE 6.2 Average WAIS-R administration time as determined by Ryan and Rosenberg 
(1984a) for 50 clinical patients, and by Ward et al. (1987) for 60 low-functioning clients

Ryan & Rosenberg (1984a)
Time (in min. and sec.)

Ward et al. (1987)
Time (in min.)

Subtest/Scale Mean SD Range Mean SD Rank

Vocabulary 13:20 4:21 6:00–26:10 6.65 2.99 5
Block Design 12:42 3:43 6:00–20:00 9.85 2.84 1
Comprehension 12:00 4:22 2:20–23:51 7.18 3.06 4
Picture Arrangement 11:45 3:29 5:38–21:00 9.20 3.42 2
Object Assembly 9:03 2:43 4:02–14:54 9.00 2.71 3
Information 7:51 2:27 2:12–13:05 5.62 2.66 7
Similarities 5:33 1:52 2:00–10:30 4.15 2.03 9
Arithmetic 5:28 1:59 2:00–12:00 4.65 2.19 8
Picture Completion 5:04 1:29 2:00–10:00 5.93 2.52 6
Digit Span 4:59 1:43 2:55–10:00 3:45 1.32 10
Digit Symbol 3:46 2:03 2:00–15:00 3.17 0.96 11
Verbal Scale 49:09 9:45 30:00–79:40 31.70 — —
Performance Scale 42:15 8:06 26:49–69:00 37.15 — —
Full Scale 91:24 14:15 61:00–133:00 68.85 — —

NOTE: Subtests are listed in the order of their mean administration time (longest to shortest) in the Ryan
and Rosenberg (1984a) study. The column labeled “rank” in the Ward et al. (1987) study refers to a ranking
of administration times in which 1 equals the longest subtest to administer and 11 equals the shortest. Note
that Ryan and Rosenberg reported their data in minutes and seconds, whereas Ward et al. reported theirs in
minutes. Hence, the value of 9.85 minutes observed by Ward et al. for Block Design corresponds to 9 min-
utes, 51 seconds.

12
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range of testing time for each subtest and scale
was rather large. Using a range of plus or minus 2
SDs from the mean administration time, the com-
plete WAIS-R legitimately takes between 1 and 2
hours to give to patients who are of about average
intelligence. Note that the average administration
time for the WAIS-R in Ryan and Rosenberg’s
(1984a) study of clinical patients with IQs in the
low 90s (on average) is strikingly similar to the
mean administration time for the 11 “regular”
WAIS-III subtests in Ryan et al.’s (1998) study of a
different “low 90s” clinical sample.

A similar administration time study (Ward,
Selby, & Clark, 1987) used 30 patients at a Veter-
ans Administration Hospital (70% Caucasian,
97% male) and 30 private practice “Social Secu-
rity evaluation” clients (37% Caucasian, 50%
male). Because these groups were comparable in
age (early to mid-40s) and ability level (FS-IQs
in the mid to upper 70s), data for both subsam-
ples are combined in Table 6.2 to show the mean
administration times for 60 low-functioning in-
dividuals whose average ages are almost identical
to those of Ryan and Rosenberg’s sample of clin-
ical patients.

There are some similarities in the time it
takes to administer the WAIS-R subtests to low-
functioning and average patients. For both
groups, the five longest subtests to give are iden-
tical (although they do not appear in the same
order), and the two subtests with the shortest ad-
ministration time are Digit Symbol and Digit
Span. However, the WAIS-R is clearly a shorter
test to give to low-functioning patients than to
those with average intelligence, with the largest
discrepancy occurring on the Verbal Scale (see
Table 6.2). The three longest subtests to admin-
ister to low-functioning patients are all on the
Performance Scale (Block Design, Picture Ar-
rangement, Object Assembly, each with an ad-
ministration time of 9 to 10 minutes); in contrast,
Vocabulary and Comprehension are two of the
three longest tasks to give to patients of average
intelligence.

On the average, the WAIS-R took nearly 70
minutes to administer to Ward et al.’s (1987)

sample of low-functioning private practice cli-
ents and hospitalized patients. The mean ad-
ministration time was 22  minutes longer for
Ryan and Rosenberg’s (1984a) group, with most
of the difference (17  minutes) accounted for by
the Verbal Scale. Conceivably, the WAIS-R is
shorter to give to people with low IQ than those
with average IQ. Thompson, Howard, and
Anderson (1986) tested 90 psychiatric patients
on the WAIS-R whose average Full Scale IQ was
86.5. Not only was this group’s Low Average
mean IQ in between the average IQs of the sam-
ples tested by Ward et al. (1987) and Ryan and
Rosenberg (1984a), but so, too, was their average
administration time for the complete WAIS-R
(76.9 minutes). Thompson et al. did not, unfor-
tunately, report times for the separate subtests or
scales.

Despite the evidence, one must be hesitant
before concluding that the differences between
the administration time data in the three studies
are primarily a function of the ability levels of
the respective samples. Individual examiners dif-
fer substantially in their rates of test administra-
tion, the degree of questioning verbal responses,
and the like. Possibly the data from the three
studies differ, in part, because of examiner vari-
ables. This hypothesis has some support if one
examines Ward et al.’s (1987) administration
time data separately for the examiner who con-
ducted the Social Security evaluations and the
examiner who tested the patients at the Veterans
Administration Hospital. Total average adminis-
tration time for the former examiner was 77
minutes (Verbal = 36, Performance = 41), while
for the latter examiner it was 61 minutes (Verbal
= 28, Performance = 33). Note, however, that
even the slower examiner was considerably
quicker than the six examiners used by Ryan and
Rosenberg (1984a) to test patients with average
ability. Also, both of Ward et al.’s (1987) examin-
ers took about 5 minutes longer to give the Per-
formance than the Verbal Scale, whereas the
examiners in Ryan and Rosenberg’s (1984a) in-
vestigation took 7 minutes longer to administer
the Verbal Scale.

12

12
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It is reasonable to generalize the findings
from these WAIS-R studies to the WAIS-III, es-
pecially to the 11 WAIS-III subtests that are used
to compute the IQs. One reason in support of
the generalization is the very similar administra-
tion time results Ryan and Rosenberg (1984a)
and Ryan et al. (1998) obtained for the WAIS-R
and WAIS-III, respectively, for fairly compara-
ble clinical samples.

Administration Errors
Research as well as experience in working with
graduate students and professionals in psycho-
logical assessment clearly reveals the prevalence
of administration errors on Wechsler batteries
(Kaufman & Lichtenberger, 1999; Moon, Blakey,
Gorsuch, & Fantuzzo, 1991; Slate, Jones, & Mur-
ray, 1991; Thompson & Hodgins, 1994). Such er-
rors in administration can ultimately impact the
final IQ (Slate et al., 1991). Training of psycholo-
gists in test administration varies widely, with
some programs using a self-instruction approach
(Moon et al., 1991) and others emphasizing the
importance of numerous practice administra-
tions (Slate et al., 1991). Each type of training
has some merit. However, without good supervi-
sion, a checking approach, and correction of er-
rors via a structured approach, the number of
errors is unlikely to diminish (Thompson &
Hodges, 1994).

The Nature and Frequency
of Administration Errors

Moon et al. (1991) and Slate et al. (1991) both
examined the errors made in the administration
of the WAIS-R or WISC-R. The results of both
studies generalize to the WAIS-III. A sample of
33 doctoral students in an APA-approved clinical
psychology program provided the data for Moon
et al.’s study. Thirteen of these students had al-
ready completed their formal coursework in psy-
chological testing, and the remaining 20 students
were enrolled in a required course on psycholog-

ical testing during the study. Using a checklist of
177 items, each assessing a specific WAIS-R ad-
ministration error, Moon et al. tabulated the error
percentages for the subjects in two conditions:
(1) after subjects studied the manual on their own,
and (2) after subjects completed 8–10 hours of ad-
ditional structured training. The general types of
errors included: timing errors, neglecting to
record responses, not repeating specific parts of
the directions verbatim, mishandling stimuli ob-
jects, and neglecting to query or overprompting.
The results showed that there were 20 adminis-
tration requirements specifically referenced in the
manual that were failed by at least 50% of the test
administrators after self-instruction. However,
even though accuracy improved after additional
structured training, the number of administration
errors was remarkable: 11 specific administra-
tion requirements were failed by at least 24% of
the test administrators. Ultimately, even after
the structured training, the administration accu-
racy rate was only 67%, with errors in the stan-
dardized procedures being committed by 21% to
97% of the trainees. Although Moon et al.’s sam-
ple was relatively small and they looked at only a
circumscribed set of administration errors, their
results send red flags up about how successful
training in test administration is.

Slate et al. examined 150 WAIS-R protocols
completed by 20 graduate students to study the
effect of practice administrations in teaching the
WAIS-R. Their subjects were master’s-level stu-
dents in counselor education in an intelligence
testing course. To help determine the effect of
practice generalization between the WAIS-R
and WISC-R, subjects administered either 5
WISC-R batteries and 10 WAIS-R batteries or
10 WISC-R batteries and 5 WAIS-R batteries.
After each administration, they received oral and
written feedback on every protocol. Errors in
administration (failure to record responses), me-
chanical errors (misaddition, incorrect transfer-
ring of raw scores, incorrect age calculation), and
scoring errors were tabulated. Errors were found
on all 150 protocols with a decrease in average
error rate from 30.4 to 22.3 errors per protocol
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across ten administrations. The most errors were
made on Digit Span, Vocabulary, and Picture
Completion. The most frequent error, across the
board, was a failure to record the subject’s re-
sponse and the next most frequent error was as-
signing too many points to an examinee response.
In fact, students were nearly five times more
likely to give too many points than too few points
on Verbal items. The next most common error
was failing to question an examinee when the test
manual called for a response to be queried. Fail-
ure to query occurred three times more often
than querying too often. When the effect of the
number of practice administrations was exam-
ined, Slate et al. found that “practice does not
make perfect,” as the only significant reduction in
errors with practice was a reduction in the failure
to record responses. The authors suggested that,
rather than becoming proficient in test adminis-
tration, subjects often practiced errors. In apply-
ing their findings to practitioners, they speculated
that, over time, in the absence of feedback, the
types of errors that are frequent among students
will also adversely affect practitioners.

Scoring Errors
A number of studies have demonstrated that expe-
rienced and inexperienced examiners alike make
clerical and other errors when scoring Wechsler
protocols (Sattler, 1988). Investigations of scoring
accuracy have been conducted with the WAIS-R.
Ryan, Prifitera, and Powers (1983) conducted a
prototypical study of the different scores obtained
when the same record forms are scored by numer-
ous subjects who vary in their level of experience,
and Jaffe (1983) conducted an innovative study
that tried to determine the source of scoring er-
rors that appear repeatedly on the three subjec-
tively scored Verbal subtests.

The Nature of Scoring Errors

Ryan et al. (1983) compared the scoring accuracy
of 19 Ph.D. psychologists averaging 7.3 years ex-
perience with that of 20 psychology graduate

students. Each subject was asked to score two ac-
tual test protocols, one of a male and one of a fe-
male middle-aged vocational counseling client.
The record forms were unchanged and, there-
fore, did not include an unusual number of am-
biguous responses. Nonetheless, both groups of
subjects made errors in scoring that produced a
large degree of variability in the obtained IQs,
which are summarized in Table 6.3. Although
the mean IQs for each protocol were almost
identical to the actual IQs earned by the clients,
the ranges of the IQs were huge, reflecting an
abominable number of scoring errors. According
to Ryan et al., examination of the separately
scored protocols “revealed that IQ variability re-
sulted from mechanical errors in scoring, such as
incorrectly converting scaled scores to IQs, giv-
ing incorrect credit to individual items, and cal-
culation errors in adding raw scores of subtests”
(p. 149). Although this result is consistent with
previous research (Sattler, 1988), it is neverthe-
less disheartening that the experienced examin-
ers performed just as miserably in this scoring
exercise as did the novices; there were no signif-
icant group differences for any IQ or scaled
score for either protocol when focusing on mean
values. However, mean scores are less important
than the variability in the scores in a study like
this one, and Ryan et al. reported that the expe-
rienced examiners had greater variability than
did the novices in the Performance IQs of both
protocols; hence, the Ph.D. psychologists were
more likely to make errors in computing Perfor-
mance IQs than were the graduate students.
This greater degree of variability is evident in
Table 6.3; the experienced examiners ranged
from 119 to 129 in their computations of Perfor-
mance IQ of protocol 1 and from 88 to 105 for
protocol 2; this carelessness far exceeded that of
the graduate students, who produced corre-
sponding “reasonable” ranges of 122–126 and
98–102, respectively.

Across both protocols, the percentages of per-
fect agreement with the actual IQs are shown in
Table 6.4. When both levels of examiners are
combined, the percentages of subjects who com-
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puted IQs within 1 standard error of measure-
ment of the actual IQs were 89% for Verbal IQ,
95% for Performance IQ, and 83% for Full
Scale IQ. Yet, how encouraging is it to find out
that trained professionals can usually compute a
score within 1 SEm of the actual score? The
standard error of measurement doesn’t even in-
clude examiner variability as anything more than
a minor source of error because, during stan-
dardizations, the test protocols are scored and
rescored by statistical clerks who check each
other’s accuracy. In that sense, scoring errors
constitute fluctuations in the IQs that are not

fully taken into account by the SEm, and, there-
fore, represent additional errors over and above
the known or “built-in” chance errors.

The degree of error found in the Ryan et al.
(1983) study of the WAIS-R is of the same order
of magnitude as the scoring errors found in previ-
ous studies of other Wechsler scales (Sattler,
1988), including the WAIS (Franklin, Stillman,
Burpeau, & Sabers, 1982), but that fact provides
little comfort. If 39 subjects in a study that is obvi-
ously concerned with scoring accuracy (including
about half with considerable clinical experience)
come up with a Verbal IQ ranging from 98 to 116

TABLE 6.3 The mean and range of the IQs assigned to two actual WAIS-R protocols
by experience and inexperienced examiners

Experience Level
of Examiners

Verbal IQ Performance IQ Full Scale IQ

Mean (Range) Mean (Range) Mean (Range)

Protocol 1
Experienced (19 Ph.D.’s) 99.4 (96–105) 122.5 (119–129) 110.1 (107–115)
Inexperienced (20 Students) 99.1 (97–105) 122.2 (122–126) 109.9 (108–117)
Combined (N = 39) 99.2 (96–105) 122.3 (119–129) 110.0 (107–117)
Actual IQs 99 122 110

Protocol 2
Experienced (19 Ph.D.’s) 108.5 (104–116) 98.5 (88–105) 103.8 (101–108)
Inexperienced (20 Students) 107.2 (98–116) 99.2 (98–102) 103.2 (98–110)
Combined (N = 39) 107.8 (98–116) 98.8 (88–105) 103.5 (98–110)
Actual IQs 108 99 103

NOTE: Data are from Ryan et al. (1983).

TABLE 6.4 Percentage of perfect agreement with actual IQs in Ryan
et al.’s (1983) investigation of WAIS-R scoring accuracy

Verbal IQ Performance IQ Full Scale IQ

Experienced 40% 69% 32%
Inexperienced 38% 88% 35%
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for a person having a V-IQ of 108, and with a Per-
formance IQ ranging from 88 to 105 for a person
having a P-IQ of 99, what type of accuracy can
one expect when the pressure to be careful is not
present? Someone may argue that examiners are
more careful with their own cases that “count.”
However, our personal examination of files of “of-
ficial” cases given by highly trained examiners has
revealed many careless (often striking) errors;
clerical accuracy does not seem to correlate highly
with clinical ability, and errors seem to be an un-
fortunate, built-in aspect of individual assessment
that is often resistant to training or spontaneous
improvement.

Professors who teach graduate-level assess-
ment courses should strongly consider adopting a
comprehensive and well-thought-out automated
package for training clinicians and students to
administer and score the WAIS-III (Blakey,
Fantuzzo, Gorsuch, & Moon, 1987; Blakey, Fan-
tuzzo, & Moon, 1985; Moon, Fantuzzo, & Gor-
such, 1986). Blakey et al. (1985), for example,
showed that 11 hours of systematic training and
just two test administrations led to striking im-
provement in their subjects’ WAIS-R administra-
tion and scoring accuracy (pretest error rate of
62% versus posttest error rate of 94%).

Slate and Hunnicutt (1988), in an intelligent
and persuasive article on the sources of examiner
errors, make a strong case for the inadequate
training of psychological examiners. Lack of
quality graduate-level instruction, a problem that
may be more pervasive in clinical psychology
than in school psychology training programs
(Oakland & Zimmerman, 1986), may produce
examiners who lack knowledge of the specifics in
the manual, fail to appreciate the need for apply-
ing rigorous standardized procedures, and dislike
testing—often because they failed to administer
enough tests during the training process. Slate
and Hunnicutt cite several surveys in the litera-
ture that find clinical psychology graduate stu-
dents and interns to have deficient assessment
and diagnostic skills due to a combination of fac-
tors: (1) superficial teaching; (2) disparaging,
critical, condemning attitude about standardized

testing by clinical faculty; (3) lack of knowledge
of psychometric procedures; and (4) poor super-
vision during internships.

Most of the other sources of examiner error
cited by Slate and Hunnicutt (1988)—ambiguity
in test manuals, carelessness, examiner–examinee
relationships (e.g., “halo” effect, coldness or
warmth of examiner), and job concerns (e.g., ex-
aminers trying to deal with excessive caseloads)—
are probably reducible to the initial inadequacy of
the examiners’ training in psychodiagnostics.

The Sources of WAIS-R Scoring Errors

Jaffe (1983) explored possible reasons for exam-
iner error when scoring the WAIS-R Similari-
ties, Vocabulary, and Comprehension subtests,
free response tasks “which according to Wech-
sler (1955) demand ‘considerable judgment by
the examiner,’ a caveat reduced to ‘some judg-
ment’ in the recent [WAIS-R] manual (Wech-
sler, 1981)” (p. 1). Unlike Ryan et al. (1983), who
used actual protocols as stimuli, Jaffe used ambig-
uous responses to assess scoring errors. Conse-
quently, Jaffe’s results are not typical or directly
generalizable to everyday clinical occurrences, but
they are nonetheless revealing; they also general-
ize directly to the WAIS-III Similarities, Vocabu-
lary, and Comprehension subtests. He examined
four variables that potentially contribute to exam-
iner error: ambiguity of scoring criteria, specific
instructions given to the examiner regarding the
most efficient way to score the responses, the level
of the examiner, and the personality attributes of
the examiner. In this regard, Jaffe was investigat-
ing systematically several of the inferred sources
of error enumerated by Slate and Hunnicutt
(1988).

Jaffe’s (1983) study included 63 subjects orga-
nized into three groups, each with about an
equal number of males and females: 20 with “low
experience” (graduate students having classroom,
but no clinical, experience with the WAIS or
WAIS-R), 26 with “medium experience” (gradu-
ate students with at least 1 year of clinical experi-
ence administering the WAIS or WAIS-R on a
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regular basis), and 17 with “high experience” (li-
censed clinical psychologists who regularly ad-
minister at least 12 tests per year). Jaffe felt it was
important to establish specific criteria for level of
experience, because previous studies evaluating
this variable have differed markedly in their def-
initions of experienced.

Subjects were asked to score two responses to
each of 42 items: all 14 Similarities items, 14 of
the 16 Comprehension items (excluding num-
bers 3 and 4, which require two separate ideas for
full credit), and 14 randomly selected Vocabulary
items. For each item, one response was verbatim
from the scoring system provided by Wechsler
(1981), and one was from clinical test results. All
responses required judgment to score, based on
the opinions of a six-member panel. Wechsler’s
(1981) specific scoring guidelines for the 42
items were given to each subject, along with the
general scoring guidelines for each subtest; the
only modification in Wechsler’s list of specific il-
lustrative responses was exclusion of one response
per item, taken from the sample responses, that
the subject was asked to score.

Subjects were randomly assigned to two
groups. One experimental group was given a
cover sheet explaining precisely what they had to
do, i.e., score the two responses to each of 42
items using the general and specific scoring crite-
ria that were provided. The second group was
given additional information in the cover sheet
advising them of the possible ambiguity of re-
sponses and the need for referring to the general
rules for each subtest; they were told that the
study was concerned with scoring difficulties and
they were to minimize guessing. The self-report
Eysenck Personality Inventory was administered
to all subjects to explore the relationships be-
tween scoring errors and two personality dimen-
sions: introversion/extraversion and neuroticism/
stability. Jaffe computed two types of error scores,
total error and bias error. Total error was simply
the sum of all errors, regardless of whether the er-
rors were due to leniency (giving more credit than
was legitimately earned) or strictness (assigning a
lower score than was deserved); bias error allowed

lenient and strict errors to cancel each other out,
and equaled the net error rate, the degree to
which all errors combined to lower or raise the
“person’s” total score on the items. The latter er-
ror score was included because of research find-
ings (e.g., Sattler & Winger, 1970) showing that
examiners’ errors tend to reflect a “halo” effect
rather than occurring randomly.

Jaffe (1983) obtained the following results:

1. Subjects made numerous errors, both on the
manual responses and the clinical responses.
Across all subtests and items, subjects made
errors on an average of nearly half of the
responses.

2. The three subtests were differentially suscep-
tible to scoring errors, with significantly more
errors occurring on Vocabulary than on Simi-
larities or Comprehension.

3. Bias errors were in the direction of leniency
for all subtests, with Comprehension produc-
ing the strongest halo effect.

4. Experimental subjects who were given extra
precautions to be aware of ambiguities in the
responses, to check the general scoring guide-
lines, and so forth, generally did not differ sig-
nificantly in their scoring accuracy from
subjects who did not receive a special instruc-
tional set. The only significant finding was
that subjects given the precautions made fewer
bias errors.

5. The subjects’ level of experience was unrelated
to scoring accuracy. This finding reinforces
similar results from other studies (Kasper,
Throne, & Schulman, 1968; Slate & Hunni-
cutt, 1988).

6. Contrary to Jaffe’s hypothesis, high neuroti-
cism subjects made more scoring errors than
low neuroticism subjects.

7. Males with high extraversion scores made
fewer total errors, whereas females with high
extraversion scores made more total errors.

Ryan et al.’s and Jaffe’s studies of scoring error
on the WAIS-R reinforce numerous previous
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findings with Wechsler’s scales, showing that it is
very common for examiners to make scoring er-
rors, and that level of experience is unrelated to
scoring accuracy. Jaffe has given some evidence
that an examiner’s personality is related to his or
her scoring accuracy, and that it may be quite
difficult to teach or urge examiners to be more
careful, unless trainers adopt comprehensive, sys-
tematic programs for teaching the WAIS-R and
similar tests (Blakey et al., 1987; Fantuzzo, Sise-
more, & Spradlin, 1983).

Implications for Administering 
and Scoring the WAIS-III

The research we have cited, as well as our own
experience with training graduate students and
working with seasoned practitioners, paints a less
than desirable picture about the administration
and scoring accuracy of newly trained and highly
trained test administrators. Although structured
training does increase administration and scoring
accuracy, there is still room for improvement af-
ter training and practice. In addition to training
and supervision, employing a structured checking
procedure can be effective for further reducing
administration and scoring errors (Thompson &
Hodgins, 1994). We developed a list of common
pitfalls of WAIS-III subtest administration (Kauf-
man & Lichtenberger, 1999, pp. 54–56), which
can be used as a checklist in administration. A list
of tips for scoring the WAIS-III is also available in
Kaufman and Lichtenberger (1999, pp. 71–75).
Sattler and Ryan (1999, pp. 1228–1235) also pro-
vide a helpful administrative checklist for the
WAIS-III. Using such tools provides additional
means for examiners or supervisors to increase the
accuracy of WAIS-III administration and scoring.

WAIS-III STABILITY

This section covers two main topics, both of
which pertain to the stability of the WAIS-III:
(1) WAIS-III test-retest reliability, including an
in-depth study of practice effects and a thorough

integration of the pertinent literature on WAIS
and WAIS-R; and (2) correlations between the
WAIS-III and WISC-III at age 16, the age at
which the two tests overlap, which provides a
special type of alternate-forms reliability.

WAIS-III Test-Retest
Reliability and Practice Effects

Practice effects on Wechsler’s scales tend to be
profound, particularly on the Performance Scale,
although many examiners ignore this fact when
interpreting profiles. Matarazzo and his col-
leagues have studied this variable extensively for
the WAIS (Matarazzo, Carmody, & Jacobs, 1980)
and the WAIS-R (Matarazzo & Herman, 1984a),
stressing the importance of understanding the
predictable retest gains in IQs when interpreting
clinical data; they have applied the practice effect
to research as well, showing how consideration
of normal or base rate data on retesting forces re-
evaluation of the supposed gains in intelligence
that accompany surgical removal of placque from
the carotid artery (Matarazzo, Matarazzo, Gallo,
& Wiens, 1979).

Stability of the 
WAIS-III IQs and Indexes

The Psychological Corporation (1997, Tables
3.6, 3.7, 3.8, and 3.9) presented WAIS-III stabil-
ity data for a total of 394 adults divided into four
age groups: 16–29, 30–54, 55–74, and 75–89; all
groups of normal individuals (Ns of 88–104)
were retested after intervals ranging from 2 to 12
weeks. Test-retest reliability coefficients aver-
aged .96 for Verbal and Full Scale IQs and .91
for Performance IQ. Stability coefficients aver-
aged .95 for the Verbal Comprehension Index
and .88–.89 on the other three indexes.

Table 6.5 summarizes the gains from one test-
ing to the next on the IQs and indexes based on
data provided by The Psychological Corpora-
tion (1997, Tables 3.6, 3.7, 3.8, and 3.9). Average
gain scores (practice effects) were 2.4 points on
Verbal IQ, 6.5 points on Performance IQ, and
4.5 points on Full Scale IQ. However, these
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overall values do not tell the whole story because
of clear-cut age changes that are evident in the
data, with practice effects found to be smaller, in
general, for the two older samples. Traditionally,
practice effects are much larger on the Perfor-
mance than Verbal Scale. For the WISC-III
(Wechsler, 1991, Tables 5.3, 5.4, and 5.5), the av-
erage gain score on V-IQ was 2 to 2  points ver-
sus 12 to 12  points on P-IQ, a net change of 10
points in a person’s V-P IQ discrepancy. On the
WAIS-R (Wechsler, 1981, Table 11), for ages
25–34 and 45–54, gains were about 3 points on
V-IQ, and about 8  points on P-IQ, a net change
of 5  points in the V-P IQ discrepancy.

WAIS-III data are quite similar to WAIS-R
data for the two youngest ages tested, 16–29 and
30–54, but the P-IQ gain reduces to 5.7 points at
ages 55–74 and to only 3.7 points at ages 75–89
(see Table 6.5). These age effects were not ob-
served on the WAIS-R because the oldest sample
tested in the retest study was 45–54 years. How-
ever, the full picture indicates that the sometimes
huge practice effect on Wechsler’s Performance

subtests is modest for ages 55 and above, and even
resembles the magnitude usually associated with
the Verbal Scale for ages 75 and above. The net
result is that the V-P IQ difference, on a retest, is
an interpretive concern primarily for ages 16–54
years, when an average gain (in favor of P-IQ) due
to practice is 5–6 points. However, this net gain
is only about 3  points for ages 55–74, and 1 to
1  point for ages 75–89 (see Table 6.5). The
smaller practice effect on the Performance Scale
for the oldest age group is undoubtedly related
to the higher stability coefficient for P-IQ at
ages 75–89 (.93) relative to ages 16–29 (.88).

The differential between the gains in the Ver-
bal and Performance scales is certainly related to
the lower reliability of most Performance than
most Verbal subtests and the concomitant lower
reliability of the Performance than Verbal IQ;
the less stable a score, the greater the changes
from test to retest. However, the fact that the
changes in Performance IQ from test to retest
tend to be gains far more often than losses is un-
doubtedly due to the relative unfamiliarity of the

TABLE 6.5 WAIS-III test-retest reliability for the IQs and indexes, by age

POINT GAIN FROM FIRST TO SECOND TESTING

Age Group

IQ or Index 16–29 30–54 55–74 75–89 Mean

IQ Scale
Verbal +3.2 +2.0 +2.1 +2.4 +2.4
Performance +8.2 +8.3 +5.7 +3.7 +6.5
Full Scale +5.7 +5.1 +3.9 +3.2 +4.5
V-P Difference in Gains +5.0 +6.3 +3.6 +1.3 +4.1

Factor Index
Verbal Comprehension +2.5 +2.1 +1.9 +3.2 +2.4
Perceptual Organization +7.3 +7.4 +4.0 +2.7 +5.4
Working Memory +2.9 +3.1 +2.2 +1.3 +2.4
Processing Speed +6.0 +4.6 +3.8 +1.3 +3.9

NOTE: Data are adapted from Tables 3.6, 3.7, 3.8, and 3.9 of the WAIS-III and WMS-III Technical Manual
(Psychological Corporation, 1997).
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12

12
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Performance items. Verbal tasks tend to be simi-
lar to the kinds of problems presented in school
or magazines such as Readers Digest, and even for
adults who are far removed from school such
verbal-oriented items will be familiar. In con-
trast, Performance items are far less related to
the real world and everyday situations and re-
quire a little getting used to. This orientation to
the task and learning what is expected occurs
during the first testing session; an additional ha-
bituation period is not needed on a retest, allow-
ing examinees to proceed more quickly (always a
benefit on the Wechsler Performance Scales) and
with more assurance (a benefit on any test). In the
case of Object Assembly, improvement may be
related as well to recall of specific puzzles.

Stability of the WAIS-III Subtests

Test-retest reliability coefficients, based on the
same samples discussed previously for the IQs
and indexes (Psychological Corporation, 1997,
Tables 3.6–3.9) ranged in their mean values from
.69 for Picture Arrangement to .94 for Informa-
tion. For Verbal subtests, the “mean of the
means” was .85, substantially higher than the
mean of .78 for Performance subtests. Letter-
Number Sequencing (.75), Object Assembly (.76),
Matrix Reasoning (.77), Picture Completion (.79),
and Symbol Search (.79) all had mean coefficients
below .80. In contrast, the following tasks had
means of .85 or higher: Vocabulary (.91), Arith-
metic (.86), and Digit Symbol-Coding (.86).

Table 6.6 was prepared from the WAIS-III/
WMS-III Technical Manual to show at a glance
which subtests are the most subject to the influ-
ence of practice. The three WAIS-III subtests
producing the largest gains from test to retest are
Picture Completion, Object Assembly, and Pic-
ture Arrangement, all of which are on the Per-
formance Scale. However, the subtest data do
not conform to a simple V-P split; the task show-
ing the smallest gain is also a Performance sub-
test (Matrix Reasoning), followed by Vocabulary
and Comprehension. There doesn’t appear to be
a simple explanation for the rank ordering of
tests that show the smallest and largest practice

effects. Matrix Reasoning is perhaps the most
“pure” measure of fluid reasoning, and reexpo-
sure to this novel task does not appear to help
subjects. Although Block Design has a fluid com-
ponent as well, it is also strongly impacted by
speed, and on second exposure subjects may be
able to respond more quickly, thereby gaining in
their score. Many, but not all, of the subtests
with the strongest split-half reliabilities are
among those with the smallest practice effects (4
out of 5), and 2 of the 3 subtests with the lowest
split-half reliabilities are among those with the
largest practice effects. However, there isn’t a
clearly delineated relationship between split-half
reliability and practice effects that provides a
clear explanation for the pattern of gains on
WAIS-III subtests.

Once again, gains on some subtests were a
function of age. Among Verbal subtests, only Digit
Span showed an age effect; for ages 16–74, the
gain was 0.4–0.5 scaled-score points, but for ages
75–89, there was no practice effect at all (–0.1).
Most Performance subtests had a larger practice
effect for ages 16–54 than for the two older
groups (Matrix Reasoning is an exception). Pic-
ture Completion, for example, produced a gain
of 2.3–2.4 points for ages 16–54, versus values of
1.6 and 0.9 for ages 55–74 and 75–89, respec-
tively. Block Design showed a substantial gain of
0.7–1.0 for the youngest two ages, compared to a
negligible gain (0.2–0.3) for the older two samples.

Matarazzo’s Research
on WAIS and WAIS-R Stability

Matarazzo and his colleagues, as noted previ-
ously, conducted investigations on WAIS and
WAIS-R stability, and also entered into debates
with other researchers regarding the impact of
stability data on research findings. Many of these
issues generalize to some extent for the WAIS-III,
and all pertain to test interpretation.

STABILITY OF THE WAIS. With the WAIS, Ma-
tarazzo et al. (1980) reviewed 11 retest studies
with intervals ranging from 1 week to 13 years,
sample sizes ranging from 10 to 120, and mean
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ages ranging from 19 to 70. Across this heteroge-
neous group of studies, the authors found Verbal,
Performance, and Full Scale IQs to have median
stability coefficients of .89, .85, and .90, respec-
tively. Average gains were 2 points for V-IQ, 8
points for P-IQ, and 5 points for FS-IQ. Catron
(1978; Catron & Thompson, 1979) explored the
relationship of WAIS retest gains to the interval
between test administrations for college under-
graduates and found a smaller retest effect for
Performance and Full Scale IQs as the interval
was increased. Gain scores ranged from 1 to 5
points on the Verbal Scale; the practice effect was
only 2 points after 1 or 2 months, and less than 1
point after 4 months. On the Performance Scale,
however, a gain of about 1 standard deviation was
observed when the second testing immediately
followed the first administration (no interval),
and a difference of about  of a standard devia-
tion was still evident after a 4-month interval. For
Full Scale IQ, the gain gradually decreased from
8 points with no interval to 4 points for a 4-
month interval.

Matarazzo stressed that all these findings are
for groups, and are, therefore, important to in-
ternalize, but that information of perhaps equal
value to clinicians is the distributions of test-
retest changes for specific individuals within the
various groups. Whereas his detailed analyses of
individual and group retest differences for the
WAIS (Matarazzo et al., 1979, 1980) and WAIS-R
(Matarazzo & Herman, 1984a; Wechsler, 1981)
are of interest, these data do not especially gen-
eralize to the WAIS-III. However, some of the
WAIS-R data may be pertinent, and will be elab-
orated in the sections that follow.

PRACTICE EFFECTS ON THE WAIS-R. Mat-
arazzo and Herman (1984a) combined the two
WAIS-R stability samples (Wechsler, 1981, Table
11) into a single group of 119 normal adults, ages
25–54, to study the distributions of changes in IQ
on retesting after an interval of about 1 month.
The largest losses for anyone in the sample were 12
points on each IQ scale; largest gains were 15
points in V-IQ, 28 points in P-IQ, and 20 points in

FS-IQ. Their analyses showed that meaningful
losses in IQ on retesting were rare, occurring less
than 10% of the time for Verbal IQ and less than
5% of the time for Performance and Full Scale
IQs. Indeed, the practice effect on WAIS-R IQs
was so profound that nearly half the adults tested
twice improved notably (i.e., more than the error
of measurement) on the Verbal Scale, and almost
three-quarters of the sample improved substan-
tially on the Performance and Full Scales. Whereas
gains in Verbal IQ tended to be modest, improve-
ment on the Performance Scale was typically large
and was sometimes dramatic.

WAIS-R STABILITY FOR CLINICAL PATIENTS.
Gains in intelligence that are sometimes attrib-
uted to recovery from an illness or operation or
to any intervention designed to improve cogni-
tive abilities may be nothing more than a dem-
onstration of the Wechsler practice effect. The
most notable instance of such an occurrence
concerns patients who had undergone carotid
endarterectomy, surgery for the removal of arte-
riosclerotic deposits that partially block blood
flow in the artery leading from the heart to the
brain. Several investigators (e.g., Juolasmaa et
al., 1981) interpreted pre- to post-surgery gains
on the WAIS as clear-cut evidence of cognitive
improvement following the surgery. As optimistic
as such a finding would be, Matarazzo et al. (1979)
argued that the gains demonstrated by the surgi-
cal patients on the retest were not appreciably dif-
ferent from the gains shown by nonpatients.
Although Shatz (1981) called the conclusion of no
discernible intellectual gains following surgery
premature because of uncontrolled variables in
the available test-retest studies, a subsequent
well-controlled investigation by Parker, Gran-
berg, Nichols, Jones, and Hewett (1983) con-
cluded that gains in test scores of surgical
patients after a 6-month interval were not signif-
icantly greater than gains displayed by the con-
trol groups.

WAIS-R stability data for 21 psychiatric and
neurological patients (retest intervals ranging
from 2 to 144 weeks with a mean of 38 weeks),

12
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revealed test-retest coefficients that were sub-
stantial in magnitude: .79 for V-IQ, .88 for P-IQ,
and .86 for FS-IQ (Ryan, Georgemiller, Geisser,
& Randall, 1985). However, these values were
lower than the values obtained for the normal
samples (Wechsler, 1981): .96 for WAIS-R Ver-
bal and Full Scale IQs and .94 for WAIS-R Per-
formance IQs. The practice effect for Ryan et al.’s
sample was 3 points for the Verbal Scale, 4
points for the Performance Scale, and about 4
points for the Full Scale.

In a more recent sample of 21 psychiatric in-
patients (Hawkins & Sayward, 1994), stability
data revealed WAIS-R scores that were fairly
consistent with the WAIS-R standardization re-
test sample (Wechsler, 1981). The retest interval
was 15 months, on average. Test-retest coeffi-
cients for the Verbal, Performance, and Full
Scale IQ were .90, .89, and .91, respectively. The
average gains were slightly higher Performance
IQ (5 points) than for Verbal IQ (3 points).

WAIS-R stability data for 60 head-injured pa-
tients (mean test-retest interval of 8.5 months),
revealed stability coefficients that were: .91, .84,
and .92 for the Verbal, Performance, and Full
Scale IQs, respectively (Moore et al., 1990).
These values were also fairly consistent with the
WAIS-R’s normative data, but still were not as
strong as in the normal group. On retest, the
mean improvement in the head-injured sample
was 4, 8, and 6 points for the Verbal, Perfor-
mance, and Full Scale IQs, respectively.

Overview of Matarazzo’s Findings 
and Generalization to the WAIS-III

The following rules of thumb concerning prac-
tice effects on the WAIS-R could be deduced
from the important work done by Matarazzo and
his associates:

1. Decreases in IQ are very unusual when a per-
son is retested on the WAIS-R. Any decrease
in IQs from test to retest is cause for some
concern, and a loss of just 5 points is signifi-
cant. These findings for WAIS-R are reason-
able to generalize to the WAIS-III until

similar data for the WAIS-III are made avail-
able by the publisher.

2. Substantial increases in WAIS-R IQ from test
to retest are common. An increase of at least 1
standard deviation (15 points) in Full Scale IQ
is usually necessary to justify inferring a signif-
icant improvement in general intelligence.
Matarazzo et al. (1980) suggested using this
15-point rule of thumb for each of the three
IQs on the WAIS, but the WAIS-R analyses
suggested that 15 points is fine for Full Scale
IQ and even Verbal IQ, but that a 20- to 25-
point gain is needed for Performance IQ. The
latter recommendation would seem to apply
to the WAIS-III for ages 16–54, based on the
extreme similarity of the data for those ages to
the WAIS-R data at similar ages. However, for
ages 55 and above, a 15-point gain on P-IQ is
undoubtedly sufficient.

3. The practice effect is much stronger for the
Performance than the Verbal Scale. Increases
in Performance IQ will typically be about
twice as large as increases in Verbal IQ. Again,
this generalization applies to the WAIS-III at
ages 16–54, but not 55 and above.

Examiners must be careful not to apply the
above rules of thumb to instances when the
WAIS-R was administered first, followed by the
WAIS-III. The rules hold only when both the test
and retest use the WAIS-III. The WAIS-R norms
are long out-of-date, and they do not produce
IQs that are comparable to WAIS-III IQs (as dis-
cussed in Chapter 3). WAIS-III IQs are known to
be 1 to 5 points lower than WAIS-R IQs. Conse-
quently, increases due to the practice effect are
negated to a large extent by the steeper WAIS-III
norms when a person who was tested on the
WAIS-R is retested on the WAIS-III.

It is not known precisely how the practice ef-
fect relates to intervals of different lengths and to
individuals of different ages. The data provided
by Matarazzo and Herman (1984a) and summa-
rized here are most generalizable to retest inter-
vals of 1 or 2 months and the ages of 25–54. The
WAIS-III data (Psychological Corporation, 1997)

12
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are most generalizable to retest intervals of half a
month to 3 months and to adults aged 16 to 89.
With the WAIS, a substantial practice effect was
still in evidence for intervals as long as 4 months
(Catron & Thompson, 1979) or longer, and for
individuals across virtually the entire WAIS age
range (Matarazzo et al., 1980).

But, once the intervals reach 1 year or longer,
the practice effect is far less pronounced or even
nil, especially with older subjects (Shatz, 1981).
As a general rule, retest intervals should not be
much longer than 6 months in order to apply the
present stability findings. However, we need
much additional data on the WAIS-III before we
can infer the degree to which the data discussed
here are applicable to a broad spectrum of retest
intervals, and to better understand the changes in
practice effect with increasing age for those ages
55 and above. Other variables may be relevant as
well. Ryan et al. (1985) found that WAIS-R IQ
gain or loss for their 21 clinical patients was not
significantly related to age at initial testing, initial
intelligence level, days between tests, or diagnosis
(brain damage versus psychiatric disorder); how-
ever, these investigators found a significant cor-
relation (r = .55) between gain score and years of
education.

Generalization of Data from Normal 
Individuals to Neurological Patients

Seidenberg, O’Leary, Giordani, Berent, and Boll
(1981) and Shatz (1981) believe that practice
effects based on largely or exclusively normal
subjects are not particularly generalizable to
neurological patients. But if the WAIS-III norms
(which systematically excluded brain-damaged
patients, and even individuals who were referred
to a physician for forgetting) are considered ap-
plicable to neurological patients, “norms” re-
garding the WAIS-III practice effect must also
be applicable. Norms are just that: reference
points for comparison to determine whether
something abnormal exists.

If neurological patients truly have smaller
practice effects than normal, as Shatz (1981)

contends, based on a review of pertinent studies,
that finding is made possible only by the exist-
ence of test-retest norms for a random group of
adults. However, the finding that a neurological
patient has made significant gains in IQ com-
pared to other patients is not impressive. That
patient’s IQs were computed from norms derived
from normal individuals, not brain-damaged pa-
tients; consequently, any significant change in
that patient’s IQs should be relative to the ex-
pected gains made by normal individuals. With
the WAIS-III, it is especially important to take
the patient’s age fully into account when inter-
preting gains on a retest.

Seidenberg et al. (1981) seem to present espe-
cially specious arguments regarding the “signifi-
cant” gains made by epileptic patients. They
divided the WAIS gains made by the patients
into three categories: no gain, little gain, and
high gain. Those with high gains also made sig-
nificant gains on the Halstead-Reitan (the other
two groups did not), but this may simply indicate
that those individuals who are able to benefit
from practice can do so on more than one test.
The authors emphasize the “significant” finding
that the “high gain” group had larger WAIS
gains than the typical gain demonstrated by Ma-
tarazzo and Herman’s (1984a) controls. But the
high gain group was identified solely by the mag-
nitude of their WAIS gains. Naturally, that
group will have a larger than normal practice ef-
fect. So will any group that is retested—normal,
epileptic, or otherwise—if they are selected based
on the size of their retest gain! Nonetheless,
Seidenberg et al. (1981) did have one provocative
finding: When they divided their epileptic sample
into two subgroups, one that had improved in
their seizure activity and one that had not im-
proved, the group that had improved in seizure
activity showed significantly larger test-retest
gains in Verbal and Full Scale IQ (not Per-
formance IQ) than the group showing no im-
provement in seizure activity. This result is
consistent with Matarazzo’s mandate to support
substantial IQ gains with external validating evi-
dence before attributing meaningfulness to the
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apparently large gains. However, the result is
also consistent with the finding that substantial
gains in Performance IQ are normal and expect-
able and not necessarily a function of meaningful
variables such as improvement in an epileptic’s
seizure activity.

Clinical and Research 
Implications of Practice Effects

The impact of retesting on test performance,
whether using the WAIS-III, WAIS-R, other
Wechsler scales, or similar tests, needs to be in-
ternalized by researchers and clinicians alike.
Researchers should be aware of the routine and
expected gains of about 2  points in V-IQ for all
ages between 16 and 89 years. They also should
internalize the relatively large gain on P-IQ for
ages 16–54 (about 8 to 8  points), and the fact
that this gain in P-IQ dwindles in size to less
than 6 points for ages 55–74 and less than 4
points for ages 75–89. These values should al-
ways be used as base-rate or control statistics,
whenever a suitable control group is unavailable
for comparisons in a study employing a test-
retest paradigm.

Clinicians must keep these age-related aver-
age gains in mind for assessment purposes be-
cause of the frequency with which psychiatric,
medical, and neurological patients are retested in
the course of treatment. The possible loss of
function over time by an Alzheimer’s patient, or
gain in cognitive function by a recovering stroke
patient, has to be inferred to make important
medical, legal, educational, or vocational deci-
sions. The age of the patient and the base rates of
the WAIS-III practice effect must always be con-
sidered when making determinations about a rel-
ative change in function.

Research on the WAIS-III and WAIS-R has
shown that decreases in IQ are very unusual
when a person is retested. Any decrease in IQs
from test to retest is cause for some concern, and
a loss of just 5 points may be significant. The
practice effect is much stronger for the Perfor-
mance than the Verbal Scale up to age 55. In-

creases in Performance IQ will typically be about
twice as large as increases in Verbal IQ for indi-
viduals ages 16 to 54. Changes in IQs by them-
selves are only of potential clinical importance,
even if such changes are unusually large. Mat-
arazzo et al. (1980) warn that, “unless other cor-
ollary clinical or behavioral evidence also is
available to corroborate that patient’s change in
WAIS score(s). .. , the burden of proof that the
change is mirroring a clinically significant effect
quite likely has not been met” (p. 103). Mat-
arazzo and Herman (1984a) expand this appro-
priately conservative position by stressing that, if
a large WAIS-R IQ change from test to retest “is
a truly meaningful finding, it typically also will
be corroborated in one or more of the other neu-
ropsychological tests which were administered to
this patient” (p. 359). Both of these quotes regard-
ing the WAIS-III’s ancestors suggest crucial clini-
cal cautions that apply to the WAIS-III as well.

Alternate Forms 
Reliability and Stability: 

WAIS-III versus WISC-III
Wechsler used three separate test batteries to
cover the age span from 3 to 89 years: the
WPPSI-R (ages 3 to 7), the WISC-III (ages 6 to
16), and the WAIS-III (ages 16 to 89). At the
ages of overlap, the Wechsler Scales are, in ef-
fect, alternate forms, and their correlations
should be treated as alternate forms reliability
coefficients. This section assesses the magnitude
of the coefficients between the WISC-III and
WAIS-III at age 16 to determine the alternate
forms reliability of Wechsler’s batteries. In addi-
tion, stability of the test scores over time is ex-
amined, because, typically, the WAIS-III is given
to young adults or older teenagers who previously
were tested on the WISC-III as young adoles-
cents, perhaps at age 13 or 14. The stability of the
scores, and the difference in the means yielded by
the two instruments, are of practical importance;
the continuity of measurement is likely to have a
vital impact on placement decisions, for example,
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of retarded adolescents who were identified with
the WISC-III and are reevaluated with the
WAIS-III.

The major practical issue addressed in this
section, however, is whether an examiner would
be wiser to select the WAIS-III or WISC-III
when testing individuals at the age of overlap: 16
years 0 months through 16 years 11 months.

The extreme similarity in the factor structures
of the WAIS-III and WISC-III is discussed in
Chapter 7. Indeed, the WAIS-III is a descendant
of Form I of the Wechsler-Bellevue, and the
WISC-III is the offspring of its alternate form,
the Wechsler-Bellevue II. One would, therefore,
anticipate comparable underlying structures for
the two tests; a simple examination of the items
composing each of the subtests that the WAIS-III
and WISC-III share (all but Matrix Reasoning,
Letter-Number Sequencing, and Mazes) reveals
that each set of items comes from essentially a
common item pool. The next sections evaluate
the statistical comparability of the WAIS-III and
WISC-III by studying the relationships between
the scores yielded by their respective IQ scales
and subtests.

Counterbalanced WAIS-III/WISC-III 
Study of a Normal Sample

The Psychological Corporation (1997, Table
4.3) presented data from a carefully counterbal-
anced study of 184 16-year-olds of average intel-
ligence who were administered the WAIS-III
and WISC-III with a time interval of 2 to 12
weeks. Correlations between Verbal IQs were
.88, Performance IQs .78, and Full Scale IQs .88.
Mean Verbal IQs and Performance IQs were vir-
tually identical (0.5 points different), with the
WAIS-III producing mean Full Scale IQs that
were quite similar to WISC-III IQs (0.7 points
different). Because the WAIS-III was standard-
ized about 5 to 6 years later than the WISC-III,
one would have predicted lower WAIS-III IQs
by about 1  points, based on Flynn’s (1998) anal-
yses of changes in intelligence test performance
across generations. However, that prediction was

not borne out with this particular sample, and, as
Flynn (1998) points out, “sampling error can eas-
ily create a difference between two standardiza-
tion samples of that magnitude” (p. 1236).

In addition to the IQs, the WAIS-III and
WISC-III scaled scores correlate quite substan-
tially in normal samples (Psychological Corpora-
tion, 1997). The mean IQs and scaled scores on
the two tests are quite similar in magnitude. As
shown in Table 6.7, in a sample of 184 16-year-
olds who were administered both the WISC-III
and WAIS-III within a 2- to 12-week interval,
the mean difference between subtest scaled
scores was .05 and the median correlation be-
tween the subtests was .71. These findings, along
with the magnitude of the IQ correlations, indi-
cate that the two instruments are measuring the
same, or very similar, constructs.

Counterbalanced Studies
of Exceptional Samples

Although no data on both the WISC-III and
WAIS-III, other than those reported in the
WAIS-III manual, are available, Sandoval, Sas-
senrath, and Penaloza (1988) conducted an ear-
lier counterbalanced study of the WISC-R and
WAIS-R. They used a small sample (N = 30; 15
males, 15 females; 18 Caucasian, 12 Hispanics)
of learning-disabled 16-year-olds with Full Scale
IQs between 87 and 116. WISC-R IQs were
higher than WAIS-R IQs by about 1 point on
the Full Scale and nearly 3 points on the Perfor-
mance Scale; WAIS-R V-IQ was about 1 point
higher than the corresponding WISC-R IQ.
None of these differences reached significance at
the .05 level. The Verbal and Full Scale IQs each
correlated .96 and the Performance Scale corre-
lated .82, mirroring the pattern of correlations
found by Wechsler (1981) for normal adolescents.

As was true for normal individuals, the learning-
disabled adolescents tested by Sandoval et al.
(1988) manifested high correlations for some
subtests (the four Verbal Comprehension sub-
tests on the WAIS-R correlated .82–.93 with
their WISC-R counterparts) and abysmally low
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coefficients for other subtests (Arithmetic, Pic-
ture Completion, Block Design, and Object As-
sembly produced correlations of only .28–.54).
These results may not necessarily generalize to

other samples because of a substantial P > V pro-
file of 11 points on the WAIS-R (15 points on
the WISC-R). This nonverbal superiority is
likely a combination of the nature of the group’s

TABLE 6.7 Mean Scores, SDs, and Correlations between WISC-III and WAIS-III
for 16-year-olds

WISC-III WAIS-III WAIS-III
vs.

WISC-III
Difference r12

bSubtest Meana SD Meana SD

Vocabulary 10.0 2.6 10.3 3.0 0.3 0.83
Similarities 11.1 3.4 10.9 3.3 –0.2 0.68
Arithmetic 10.4 3.3 11.0 3.3 0.6 0.76
Digit Span 10.4 3.4 10.3 2.8 –0.1 0.73
Information 10.3 2.9 10.6 3.2 0.3 0.80
Comprehension 10.5 3.5 10.3 3.0 –0.2 0.60
Picture Completion 11.3 2.9 10.6 3.0 –0.7 0.45
Digit Symbol-Coding 10.9 3.6 10.8 2.9 –0.1 0.77
Block Design 10.4 3.4 11.0 3.1 0.6 0.80
Picture Arrangement 10.2 2.9 10.7 3.0 0.5 0.31
Symbol Search 11.3 3.2 10.6 2.8 –0.7 0.67
Object Assembly 10.4 3.3 10.7 2.7 0.3 0.61

Scale
V-IQ 103.0 15.2 103.5 15.6 0.5 0.88
P-IQ 104.5 15.1 104.9 14.2 0.4 0.78
FS-IQ 103.9 15.2 104.6 15.1 0.7 0.88

Index
VCI 103.0 14.8 103.6 16.2 0.6 0.87
POI 104.0 14.7 104.4 14.7 0.4 0.74
WMIc 102.8 16.2 101.1 16.2 –1.7 0.80
PSI 106.4 15.4 103.7 14.4 –2.7 0.79

aThe values in the Mean columns are the average of the means of the two administration orders.
bThe weighted average was obtained with Fisher’s z transformation.
cFor WMI, N = 44
NOTE: Adapted from WAIS-III/WMS-III Technical Manual by The Psychological Corporation, 1997, 
Table 4.3, p. 81, San Antonio, TX: Author. N = 184. Correlations were computed separately for each
order of administration in a counterbalanced design and corrected for the variability of the WAIS-III 
standardization sample.
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exceptionality (learning disabled) and ethnic
background (40% were Hispanics).

Other researchers have also conducted care-
fully counterbalanced WAIS-R/WISC-R investi-
gations of small samples of exceptional 16-year-
olds, for example, 37 hearing-impaired residential
students (Meacham, 1985), 30 low-functioning
males enrolled in special education programs
(Sisemore, 1985), and 30 males in gifted programs
(Sisemore, 1985). Mean Performance IQs of the
hearing-impaired sample did not differ signifi-
cantly for the two instruments, with the WAIS-R
producing a higher value than the WISC-R by
1  point (Meacham, 1985). Similarly, the mean
WAIS-R and WISC-R IQs for the special educa-
tion and gifted students did not differ signifi-
cantly, except for the 4.4-point advantage in favor
of the WAIS-R Verbal IQ for low-functioning 16-
year-olds (Sisemore, 1985).

Grace (1986) administered the WAIS-R (N =
30) or WISC-R (N = 25) randomly to 16-year-
old male delinquents. The two groups were well
matched on age, race (each group was composed
of approximately equal numbers of African Amer-
icans and Caucasians), and prior exposure to the
tests. Overall, the subjects earned about equal
FS-IQs on both tests (WAIS-R mean was 
point higher). Otherwise, the results of the study
were quite unusual and inexplicable: (1) WAIS-R
produced a 4-point higher V-IQ but a 5-point
lower P-IQ; (2) WAIS-R Full Scale IQ was 9
points higher for Caucasians, but 5  points
lower for African Americans; and (3) as detailed
in Chapter 9 regarding P > V profiles for delin-
quent populations, a substantial characteristic
profile emerged for both African Americans and
Caucasians on the WISC-R, but for neither race
on the WAIS-R.

Longitudinal Relationship 
of WISC-R to WAIS-R

Studies conducted with experimental rigor, using
normal subjects of average intelligence and di-
verse exceptional populations, are essential to un-
derstand the equivalence (or lack of it) for two

instruments that overlap and that are intended to
provide continuous measurement across the life
span. However, in real life the WISC-III is ad-
ministered first and the WAIS-III is later given to
exceptional populations who must be reevaluated
by law, to clinical patients who have outgrown the
WISC-III, and so forth. To date, the research
available in the literature remains focused on the
older versions of these tests: the WISC-R and
WAIS-R. Table 6.8 summarizes several studies
that examined the longitudinal relationship of the
WISC-R and WAIS-R for clinical samples of deaf
and low-functioning adolescents.

The intervals between the WISC-R and
WAIS-R administrations were 3 to 4 years for all
studies listed in Table 6.8, long enough to mini-
mize or negate the impact of any practice effect.
Coefficients of correlation between the three
WISC-R and WAIS-R IQs were quite substan-
tial, despite the lengthy interval between test-
ings. The median values of .78 for V-IQ, .82 for
P-IQ, and .84 for FS-IQ compare favorably to
coefficients obtained for children with school
learning problems tested twice on the WISC-R
with a 3-year interval: correlations of .78–.85 for
367 Caucasian, African American, and Mexican
American children (Elliott et al., 1985); and cor-
relations of .70–.74 for 150 students (Oakman &
Wilson, 1988). In Elliott et al.’s (1985) study, co-
efficients were significantly higher for Cauca-
sians (.83–.90) than for either African Americans
(.61–.70) or Mexican Americans (.66–.81).

Neither study of exceptional children tested
twice on the WISC-R produced meaningful dif-
ferences in mean IQs. Oakman and Wilson
(1988) found a 1 -point gain on the second test-
ing, while Elliott et al. (1985) obtained identical
mean WISC-R Full Scale IQs of 77 on each ad-
ministration; Caucasians, African Americans,
and Mexican Americans earned virtually identi-
cal IQs on both the test and retest. In marked
contrast, each WISC-R/WAIS-R study listed in
Table 6.8 produced higher IQs on the WAIS-R,
although the differences failed to reach signifi-
cance in the studies by Sattler, Polifka, Polifka,
and Hilsen (1984) and Braden and Paquin (1985).
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The WAIS-R produced higher Verbal IQs than
the WISC-R by an average of 5.4 points (range of
0.3 to 11.2), higher Performance IQs by an aver-
age of 2.3 points (range of –0.3 to 4.8), and
higher Full Scale IQs by an average of 5.1 points
(range of 1.6 to 11.1).

These discrepancies are opposite in direction
to what one would anticipate, inasmuch as tests
normed more recently invariably produce lower
mean scores than their predecessors (Flynn,
1984). Although regression to the mean will tend
to increase IQs for the low IQ adolescents who
are retested on the WAIS-R, the differences of 5
to 5  points for the Verbal and Full Scale IQs are
larger than one would expect from a simple re-

gression effect. These findings accord with simi-
lar results of nearly a dozen WISC/WAIS or
WISC-R/WAIS investigations in the literature
(Carvajal, Lane, & Gay, 1984).

The difference in the scores yielded by the
WAIS-R and WISC-R may be primarily due to
the problems cited previously with the WAIS-R
norms at ages 16–19, to the instability of norms
for low IQ levels because of the few individuals at
those levels who are included in the standardiza-
tion samples, to the lack of “bottom” for several
WAIS-R subtests, to a real gain in intelligence for
low-functioning individuals over time, or some
other reason. Because the identical results oc-
curred with the 1955 WAIS, the problem is not

TABLE 6.8 Longitudinal comparison of WISC-R and WAIS-R IQs for clinical populations

Authors
Nature
of Sample N

Mean
Age

WISC-R

Mean
Age

WAIS-R

Mean
IQ

WISC-R

Mean
IQ

WAIS-R Difference r

Sattler et al. (1984) In LD or 
MR Classes

30 13.8 17.5 V 81.0
P 84.7

FS 81.1

81.3
86.5
82.7

+0.3
+1.8
+1.6

.76

.82

.86

Zimmerman et al. 
(1986)

Special Ed. 
Referrals (white)

50 13.7 17.9 V 75.8
P 79.7

FS 75.9

81.2
83.3
81.2

+5.4
+3.6
+5.2

.84

.85

.88

Special Ed. 
Referrals (black)

40 13+ 
(est.)

16.8 V 70.6
P 72.6

FS 69.6

75.3
72.3
73.0

+4.7
–0.3
+3.4

.57

.75

.70

Rubin et al. (1985) TMR & EMR 
(residential)

41 15.1 18.3 V 58.8
P 60.7

FS 55.8

70.0
65.5
66.9

+11.2
+4.8

+11.1

.80

.82

.83

Vance et al. (1987) Special Ed. 
Students

28 14.2 17.0 V 72.4
P 77.2

FS 72.4

77.9
79.5
77.5

+5.5
+2.3
+5.1

—
—
—

Braden & Paquin 
(1985)

Deaf (residential) 32 14.7 18.1 P 94.9 97.2 +2.3 .74

Median Values 14.0 17.7 V 00.0
P 00.0

FS 00.0

+5.4
+2.3
+5.1

.78

.82

.84

NOTE: Difference equals WAIS-R IQ minus WISC-R IQ.
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likely to be the problematical WAIS-R adoles-
cent norms.

The possibility of the gain truly reflecting
improved ability was given some support by Car-
vajal et al.’s (1984) WISC/WAIS study. They an-
alyzed data for 66 retarded individuals tested on
the WISC at an average age of 11 years, 9
months and on the WAIS at 17 years, 6 months.
The group gained 9  points in FS-IQ on the re-
test. But Carvajal et al. were able to retest 21
subjects on the WAIS at a mean age of 28 years,
6 months. This subsample showed a gain in
mean IQ from 64 on the WISC at time 1 to 73
on the WAIS at time 2 to 79  on the WAIS at
time 3; the gain from older adolescence to adult-
hood for this sample of individuals with mental
retardation held the instrument constant. How-
ever, the sample was small and contained only
those willing to be tested; conclusions are tenta-
tive and not generalizable. The only conclusion
is that the WAIS-R (like the WAIS before it)
tends to yield higher IQs than the WISC-R, es-
pecially on the Verbal and Full Scales, for low-
functioning individuals who are retested on the
WAIS-R after several years.

WAIS-R versus WISC-R 
for Individuals with Mental Retardation

When Zimmerman, Covin, and Woo-Sam (1986)
combined data from their two subsamples of re-
ferrals, they found that the discrepancies in favor
of WAIS-R were largest for mentally retarded in-
dividuals and virtually disappeared for subjects
with average or near-average IQs. Based on
WISC-R Full Scale IQ, they found the following
discrepancies with WAIS-R IQ by IQ level:

These results are highly similar to the results re-
ported by Zimmerman et al. for the separate Ver-
bal and Performance Scales.

Rubin, Goldman, and Rosenfeld (1985) di-
vided their institutionalized sample of individu-
als with mental retardation into subgroups of
trainable mentally retarded (N = 21) and educa-
ble mentally retarded (N = 20), using a WISC-R
Full Scale IQ of 55 as the cutoff. Like Zimmer-
man et al. (1986), Rubin et al. found the differ-
ence in Full Scale IQs for the group with lower
IQs to be larger than the WAIS-R/WISC-R dis-
crepancy for the EMRs (14 versus 7 points).
Also, Carvajal et al. (1984) found slightly larger
gains from WISC to WAIS over a 6-year interval
for retarded people with IQs below 70 (10
points) than for those with IQs of 70 and above
(8 points). Again, the direction of the relation-
ship between the size of the IQ discrepancy and
level of intelligence is predictable based on the
known impact of the phenomenon of regression
to the mean; however, the magnitude of the rela-
tionship is more than one would anticipate from
the statistical artifact.

The consequence of the higher WAIS-R than
WISC-R IQs for low-IQ individuals is a differ-
ent intelligence classification on reevaluation,
which occurred frequently in Zimmerman et al.’s
(1986) study, and dramatically in the investiga-
tion by Rubin et al. (1985). The former group of
researchers state: “Such dramatic changes in
classification may have ominous repercussions
for school personnel” (Zimmerman et al., 1986,
p. 150). Rubin et al. (1985) add that the reclassi-
fication in their study of nearly all TMRs as
EMRs based on the WAIS-R IQs “could shift
placement from one type of class or school to an-
other, with a totally different educational plan
and available resources, and perhaps also even
present a major shift in funding base” (p. 395).

These concerns are legitimate. However, such
consequences are primarily a function of rigid
federal, state, and local guidelines that empha-
size the specific IQs earned by an individual, and
that adhere rigidly to specific IQ cutoff points.
The differences in the norms of any two instru-

IQ Level N Mean Difference

40–59 11 +14.4
60–69 23 +5.5
70–79 32 +2.7
80–89 15 +1.1
90 and above 9 +1.3
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ments at the extremes of the IQ distribution,
even two instruments that are intended to be
comparable, can be expected in view of the state
of the art of test development. The main prob-
lem for clinicians is to try to coordinate their so-
phisticated knowledge of psychometrics and the
intelligence construct with rigid, unsophisticated
decision-making guidelines.

Interestingly, results for learning-disabled (LD)
individuals also suggest potential classification
differences on a retest, but these results are op-
posite to the findings for retarded adolescents
and adults. McQuaid and Spreen (1989) fol-
lowed up a group of learning-disabled individu-
als over a 15-year period; a sample of 81 was
tested on the old WISC at age 10 and on the
WAIS-R at age 24. These adults with learning
disabilities obtained significantly lower IQs on
the WAIS-R than WISC, even after the investi-
gators included a control for the outdated WISC
norms. Approximately equal decrements were
noted for all three IQs; however, the largest IQ
decreases on all scales were found for LD indi-
viduals without soft or hard neurological signs
when assessed as children. In contrast, the small-
est decrements resulted for those who evidenced
hard signs in a childhood neurological examina-
tion (McQuaid & Spreen, 1989; Spreen, 1987).

The differences in IQs yielded by the two
Wechsler instruments at their ages of overlap are
provocative and have serious practical implica-
tions, especially for individuals whose diagnosis
and possible placements depend on their obtained
IQs. However, the results of studies on outdated
instruments like the WAIS-R and WISC-R do not
generalize to the WAIS-III and WISC-III. Observed
mean differences are always likely to be due to
difference in the normative samples for the spe-
cific instruments, differences that may be subtle,
are likely to be unknown, and will conceivably be
observed at the lower and upper tails of the dis-
tributions (where sample sizes are relatively
small). All conclusions about mean differences
on the WAIS-III and WISC-III for clinical pop-
ulations must be based on future studies that ad-
dress the question directly.

Selecting the WAIS-III
or WISC-III at Age 16

To decide whether the WAIS-III or WISC-III is
a better instrument for adolescents ages 16-0 to
16-11, several factors must be considered: the re-
liability of each subtest, the ceiling of each sub-
test, and the recency of the tests norms. When
each of these factors are considered, we recom-
mend the following:

For adolescents with Below Average cognitive
ability, the WISC-III will allow them to better
demonstrate what they are capable of answering.
In contrast, on the WAIS-III there is a risk of a
floor effect for individuals who are functioning
at a low level. On the opposite end of the spec-
trum, a 16-year-old with Above Average intelli-
gence may not be able to adequately demonstrate
his or her knowledge on the WISC-III because
of a ceiling effect. However, there are more diffi-
cult items available to a 16-year-old on the
WAIS-III, so the ceiling effect can be averted by
choosing the WAIS-III over the WISC-III for
an adolescent whose cognitive ability is esti-
mated to be Above Average. The data in the
WAIS-III and WISC-III manuals give strong
support for the WAIS-III having a better ceiling
than the WISC-III for 16-year-olds, where
“ceiling” is defined as the scaled score that cor-
responds to a perfect raw score. The ideal ceiling
is a scaled score of 19. Of the 12 subtests in com-
mon, the WAIS-III has a higher ceiling for 7 sub-
tests (3 Verbal, 4 Performance), a considerable
number. The difference is usually 1 scaled-score
point (19–18 for 5 subtests, 18–17 for Picture
Completion), but was 2 points (19–17) for Infor-
mation. The data from the manuals give moder-
ate support that the WISC-III has a better floor
than the WAIS-III at age 16 years, where “floor”

Estimated ability 
level of adolescent

Wechsler test 
to administer

Below Average WISC-III
Average WAIS-III
Above Average WAIS-III
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is defined as the scaled score that corresponds to
a raw score of 3 or fewer points. The ideal floor
is a scaled score of 1. Of the 12 subtests in com-
mon, the WISC-III has a lower floor for five
subtests. Whereas the scaled score equivalent for
WISC-III raw scores of 3 or below was 1 for all
subtests, on the WAIS-III, Block Design has a
scaled score equivalent of 2 for raw scores of 3; In-
formation, Comprehension, and Object Assembly
have scaled score equivalents of 3 for raw scores of
3; and Picture Arrangement has a scaled score
equivalent of 4 for raw scores of 3.

For those adolescents who do not fall at either
end of the ability spectrum, and are best de-
scribed as Average in their cognitive abilities, the
WAIS-III is preferable because its norms are
more recent. Because of the Flynn effect (Flynn,
1987, 1998), which has demonstrated that the
norms in the United States become outdated at
the rate of 2  to 3 points per decade, newer norms
are generally preferable to older ones (see Chapter
2). However, as previously stated, we make an ex-
ception for adolescents with Below Average cog-
nitive ability. A better “floor” is provided on the
WISC-III than the WAIS-III, which outweighs
the advantage of having more recent norms than
the WISC-III.

There are other circumstances in which our
WISC-III versus WAIS-III recommendations may
not be followed. For instance, if an adolescent who
has recently been tested on the WAIS-III needs to
be reassessed, then the adolescent may be retested
using the WISC-III, as long as he or she has not
yet turned 17. Administering an alternate form
(i.e., WISC-III rather than WAIS-III) in this in-
stance may minimize any practice effects. Of
course, the same benefit of using different Wech-
sler tests can be obtained when an adolescent has
been tested on the WISC-III and needs retesting,
which can then be completed with the WAIS-III.

SUMMARY

This chapter reviews research studies pertaining
to WAIS-III administration time, scoring errors,

and “alternate forms” reliability of the WAIS-III
and WISC-III as well as the WAIS-R with the
WISC-R. Studies of administration time for clin-
ical samples suggest that groups of average intelli-
gence require about 90 minutes of testing time,
with shorter administration times (about 70–80
minutes) observed for low-functioning samples.
Vocabulary is the longest subtest to administer (6
to 25 minutes), while Symbol Search and Digit
Symbol-Coding are the shortest (2 to 9 minutes).

Although we have to rely on our clinical expe-
rience in teaching graduate students, rather than
on empirical data on WAIS-III scoring errors,
our impression is that scoring errors due to me-
chanical mistakes and other types of carelessness
are just as common for the WAIS-III as they
have been for other Wechsler batteries. On the
WAIS-R, huge numbers of errors are made by ex-
aminers, regardless of their scoring experience,
and inadequate training in individual assessment
may be the chief problem. A well-designed study
of scoring errors on the three WAIS-R Verbal
subtests with subjective scoring systems yielded
the following results:

• Subjects made errors on nearly half the am-
biguous responses they had to score, whether
these responses were taken from the manual
or from clinical cases.

• More errors were made on Vocabulary than
on Comprehension or Similarities.

• Errors tended to be biased toward leniency
for all three tasks.

• Neither specific cautions to be careful nor the
experience level of the examiner was related
to scoring accuracy.

• An examiner’s personality was significantly re-
lated to accuracy.

WAIS-III test-retest reliability indicates quite
good stability for the IQs and indexes and for
most Verbal subtests; stability for the Perfor-
mance subtests is adequate. Practice effects are
larger for Performance IQ than for Verbal IQ at
ages 16–54, but the customary strong relation-
ship does not hold for adults above age 54, espe-

12
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cially at ages 75–89. WAIS and WAIS-R stability
was thoroughly reviewed and investigated by Ma-
tarazzo and his colleagues, leading to the follow-
ing conclusions about practice effects when the
two administrations surround an interval of 1 or a
few months: P-IQ increases substantially more
than V-IQ, decreases in IQ on a retest are quite
rare, FS-IQ gains of at least 15 points are neces-
sary to infer a meaningful gain in general intelli-
gence or verbal intelligence, with gains of 20–25
points needed for P-IQ. These findings generally
apply to the WAIS-III as well, especially at ages
16–54. For ages 55 and older, gains of 15 or more
points probably denote a meaningful gain on all
three IQ scales. Any changes in IQ are meaning-
ful only if interpreted in the context of base-rate
data concerning the practice effect, along with
clinical and behavioral inferences. Some research-
ers have applied strong cautions regarding gener-
alizations from Matarazzo’s work, but his findings
seem to have serious implications for the interpre-
tation of both clinical and research data. Among
separate WAIS-III subtests, the largest practice
effects were observed for Picture Completion,
Object Assembly, and Picture Arrangement; the
smallest were noted for Matrix Reasoning, Vocab-
ulary, and Comprehension.

WAIS-III and WISC-III IQs correlate sub-
stantially for normal and clinical samples, al-
though the corresponding subtests on the two

batteries often do not. When 16-year-olds are
tested on both tests, mean IQs have been quite
similar in magnitude. Longitudinal investigations
of the WISC-R and WAIS-R, administered in
that order about 3 to 4 years apart, show substan-
tial correlations between the IQs yielded by the
two Wechsler batteries. Typically, the WAIS-R
IQs earned on the retest have averaged about 5
FS-IQ points higher than the WISC-R IQs for
the various samples, most of which were com-
posed of low-functioning subjects. Some evi-
dence suggests a real gain in intelligence over
time for retarded individuals, but the results are
speculative; other evidence suggests that WAIS-R
IQ gains over time are larger the lower the mean
IQ of the sample of individuals with mental re-
tardation. These gains, whatever their cause,
have important practical implications for clini-
cians regarding changes in classification from
test to retest.

For 16-year-olds, use the WISC-III for indi-
viduals functioning in the Below Average Range;
the WAIS-III has an insufficient “bottom” for
low-functioning 16-year-olds. The WISC-III
lacks a sufficient “top” on several tasks and there-
fore makes the WAIS-III a wiser choice when as-
sessing adolescents who are of Above Average
intelligence. For those 16-year-olds of Average
intelligence, the WAIS-III is a better choice of in-
strument because it has newer norms.
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Factor Analysis of the WAIS-III

There seems to be nothing more irresistible to a
psychometric researcher than factor analysis of a
Wechsler battery—except, possibly, developing
or validating short forms. The passion for factor
analysis reached its height with the WISC-R,
WISC-III, and WAIS-R, but the WAIS-III seems
to be generating a number of investigations as well
(e.g., Caruso & Cliff, 1999; Kaufman, Lichten-
berger, & McLean, 2001; Tulsky, Zhu, & Prifitera,
in press). This chapter addresses WAIS-III psy-
chometric research related to factor analysis; the
concepts of the g factor and subtest specificity,
both dependent on factor analysis, are also cov-
ered.

Chapter 3 presented the basic three-factor
structure of the WAIS-III to show the similari-
ties with the factor structures of its predecessors,
the Wechsler-Bellevue I, the WAIS, and the
WAIS-R. As noted, the Verbal Comprehension,
Perceptual Organization, and so-called Freedom
from Distractibility (or Working Memory) fac-
tors were highly similar for each adult Wechsler

scale, reinforcing the continuity of the con-
structs measured by the original adult battery
and its three subsequent revisions. In this chap-
ter, the factor structure of the WAIS-III is reex-
amined to aid interpretation of the test. This
discussion is limited to techniques such as princi-
pal factor analysis followed by orthogonal or
oblique rotations and to confirmatory factor anal-
ysis. This chapter concludes with a systematic
treatment of the strengths and weaknesses of the
instrument, based on the comments of reviewers.

THE WAIS-III AS A
ONE-FACTOR TEST

Does just one factor (general intelligence, or g)
underlie the WAIS-III? Both The Psychological
Corporation (1997) and Ward, Ryan, & Axelrod
(2000) attempted to answer that key question
with confirmatory factor analysis, a sophisticated

C H A P T E R 7 
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empirical approach that pits various possible fac-
tor solutions against each other to see which one
emerges victorious. The Psychological Corpora-
tion considered the five alternative solutions
listed in Table 7.1 and Ward et al. considered the
six solutions listed in Table 7.2. The two sets of
models that were analyzed by The Psychological
Corporation and Ward et al. were largely similar,
but with some slight variations. The Psychological
Corporation’s five models ranged from 1-factor to
5-factors and Ward et al.’s models included only
1- to 4-factors with variations in the 2- and 3-
factor models. In addition to studying the models
underlying the 13 subtests, as The Psychological
Corporation did, Ward et al. also investigated
corresponding models with the 11 WAIS-III sub-
tests that are used in the IQ calculations.

Both The Psychological Corporation and
Ward et al. investigated their competing models

using data from the total standardization sample,
ages 16 to 89 years, as well as five age groups
(ages 16 to 19, 20–34, 35–64, 65–74, and 75 to
89). Both sets of authors also used several statistics
to compare the various models (e.g., chi-square,
adjusted goodness-of-fit index, comparative-fit-
index). When the multiple-factor models are
compared to the one-factor model, the multiple-
factor models come out clearly ahead. Signifi-
cant improvements in fit were found with the
two-, three-, and four-factor models over the
one-factor model. This finding was supported
across the age groups. Based on practical and
empirical considerations, neither The Psycho-
logical Corporation (1997) nor Ward et al.
(2000) consider the WAIS-III to be primarily a
one-factor test. The evidence is too compelling
in support of multiple factors underlying the
WAIS-III.

TABLE 7.1 Organization of 13 WAIS-III subtests in The Psychological Corporation’s (1997) 
confirmatory factor analysis models

Subtest
Model 1

(1 Factor)
Model 2

(2 Factors)
Model 3

(3 Factors)
Model 4

(4 Factors)
Model 5

(5 Factors)

Vocabulary g V VC VC VC
Similarities g V VC VC VC
Information g V VC VC VC
Comprehension g V VC VC VC
Picture Completion g P PO PO PO
Block Design g P PO PO PO
Matrix Reasoning g P PO PO PO
Picture Arrangement g P PO PO PO
Arithmetic g V VC WM Q
Digit Span g V WM WM WM
Letter-Number Sequencing g V WM WM WM
Digit Symbol-Coding g P WM PS PS
Symbol Search g P WM PS PS

NOTE: g = general factor; P = Performance; V = Verbal; VC = Verbal Comprehension; PO = Perceptual 
Organization; FD = Freedom from Distractibility; WM = Working Memory; PS = Processing Speed; 
Q = Quantitative Ability. Based on The Psychological Corporation’s analyses of the total standardization 
sample, ages 16–89 years (N = 2,450), the best solution is Model 4. 
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THE WAIS-III AS A
TWO-FACTOR TEST

Kaufman, Lichtenberger, & McLean (2001) ex-
amined the two- and three-factor solutions of
the WAIS-III. Although The Psychological Cor-
poration (1997) reports the comparisons be-
tween various factor solutions, it only presents
factor loadings for the four-factor solution.
Kaufman et al. used the data from the standard-
ization sample to conduct a principal factor anal-
ysis of the 14 WAIS-III subtests and specified
two- and three-factor varimax and oblimin solu-
tions in advance. Their findings showed easily
identifiable Verbal and Performance factors.
Four of the seven Verbal subtests (Vocabulary,
Similarities, Information, and Comprehension)

loaded much higher on the Verbal than the Per-
formance factor. However, the three Verbal sub-
tests that define the Working Memory Index
loaded either on both factors or more decisively
on the Performance Scale. Specifically, Arith-
metic loaded about equally on each factor and
Digit Span and Letter-Number Sequencing
loaded higher on the Performance factor (in the
oblimin solution, these two subtests loaded
much higher on the Performance factor; see Ta-
ble 7.5, which presents the two- and three-factor
oblimin solutions). In contrast, all seven subtests
on the Performance scale loaded higher on the
Performance than the Verbal factor. However,
Picture Arrangement did have a secondary load-
ing on the Verbal factor (.30). In all, the two-factor
solution reported by Kaufman et al. supports the
usual division of the subtests into the Verbal and

TABLE 7.2 Organization of 13 WAIS-III subtests in Ward, Ryan, and Axelrod’s (2000) 
confirmatory factor analysis models

Subtest
Model

1
Model

2A
Model

2B
Model

3A
Model

3B
Model

4

Vocabulary g V VC VC VC VC
Similarities g V VC VC VC VC
Information g V VC VC VC VC
Comprehension g V VC VC VC VC
Picture Completion g P P PO PO PO
Block Design g P P PO PO PO
Matrix Reasoning g P P PO PO PO
Picture Arrangement g P P PO PO PO
Arithmetic g V P FD FD WM
Digit Span g V P FD FD WM
Letter-Number Sequencing g V P FD FD WM
Digit Symbol-Coding g P P FD PO PS
Symbol Search g P P FD PO PS

NOTE: g = general factor; P = Performance; V = Verbal; VC = Verbal Comprehension; PO = Perceptual Or-
ganization; FD = Freedom from Distractibility; WM = Working Memory; PS = Processing Speed. Based on
Ward et al.’s (2000) analyses of the two-factor solutions, the best solution is Model 2B; based on analysis of
the three-factor solutions, Models 3A and 3B were equally viable; and based on comparison of the two-,
three-, and four-factor solutions, both the three- and four-factor models were equally viable and provided
better fits than the two-factor models.
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Performance scales. The visualization (Gv) com-
ponent of Digit-Span and Letter-Number Se-
quencing may have made their association stronger
with Performance subtests, which are typically
thought to measure broad visualization and fluid
abilities (Gf). Kaufman et al. also conducted a
factor analysis with just the 11 subtests that com-
prise the WAIS-R, and found that, when the
variables are limited to these subtests, the Verbal–
Performance split of the factor loadings is precisely
in the predicted direction. Table 7.3 presents Kauf-
man et al.’s WAIS-III two-factor varimax-rotated
solutions using 11 and 14 subtests.

Caruso and Cliff (1999) used a different pro-
cedure to analyze the scale placement of the

WAIS-III subtests. The method that they used,
reliable-component analysis (RCA), emphasizes
the extraction of reliable orthogonal compo-
nents and produces factor solutions that are a bit
different from conventional techniques. Their
RCA solution (using all subtests but Object As-
sembly) found that the three Verbal subtests that
define the Working Memory Index loaded higher
on the Performance factor. In addition, two of the
Performance subtests were misplaced, with Pic-
ture Arrangement loading more strongly on the
Verbal factor and Picture Completion loading
about equally on both factors. Thus, Caruso and
Cliff’s RCA solution did not offer as good
support for the WAIS-III’s Verbal–Performance

TABLE 7.3 Two-factor varimax-rotated principal factor solution 
for the 14 WAIS-III subtests and two-factor varimax-rotated principal 
factor solution for the 11 WAIS-III subtests that are also on the WAIS-R

14 Subtests
in Solution

11 Subtests 
in Solution

Subtest
Factor I
(POI)

Factor II
(VCI)

Factor II
(POI)

Factor I
(VCI)

Vocabulary .35 .82 .32 .84
Similarities .39 .74 .39 .73
Arithmetic .52 .53 .40 .61
Digit Span .45 .34 .29 .44
Information .34 .79 .31 .80
Comprehension .34 .76 .35 .74
Letter-Number Sequencing .53 .38 — —
Picture Completion .57 .34 .61 .33
Digit Symbol-Coding .61 .22 .40 .36
Block Design .66 .35 .72 .33
Matrix Reasoning .58 .44 — —
Picture Arrangement .48 .45 .50 .44
Symbol Search .75 .24 — —
Object Assembly .55 .31 .71 .24

NOTE: Loadings of .40 and above are in bold print. Data are from Kaufman et al.
(2001) based on analyses of the total standardization sample, ages 16–89 years (N =
2,450).
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dichotomy as did the principal factor analyses
with varimax and oblimin rotation reported by
Kaufman et al. (2001).

THE WAIS-III AS A
THREE-FACTOR TEST

Kaufman et al.’s (2001) examination of the three-
factor structure revealed interesting differences
in results of their analyses of 11 versus 14 sub-
tests, primarily in the structure of the third factor.
As shown in Table 7.4, which presents the varimax
solutions, the third factor on the WAIS-III when
11 subtests are analyzed is simply an Arithmetic-
Digit Span dyad (Digit Symbol-Coding failed to
load meaningfully). However, when the 14 sub-
tests are analyzed by either a varimax (Table 7.4)

or oblimin (Table 7.5) rotation, the third factor is
characterized by a robust dimension of five sub-
tests: Arithmetic, Digit Span, Letter-Number
Sequencing, Symbol Search, and Digit Symbol-
Coding. These five subtests are those that com-
prise the WAIS-III’s Working Memory Index
and the Processing Speed Index.

When Kaufman et al. coupled the robustness
of the third factor with both the orthogonal and
oblique rotations with the results of a screen test
that suggested no more than three meaningful
WAIS-III factors, the authors questioned whether
The Psychological Corporation overfactored to
produce the WAIS-III’s four-factor solution.
Similar questions were raised by Sattler (1992)
about the WISC-III’s fourth factor, the Freedom
from Distractibility Index. However, Sattler’s
analysis did not show a strong third factor; in con-
trast, the third WAIS-III factor has strong load-

TABLE 7.4 Three-factor varimax-rotated principal factor solution for the 14 WAIS-III 
subtests and three-factor varimax-rotated principal factor solution for the 11 WAIS-III subtests 
that are also on the WAIS-R

14 Subtests in Solution 11 Subtests in Solution

Subtest
Factor I
(POI)

Factor II
(VCI)

Factor III
(WMI)

Factor II
(POI)

Factor I
(VCI)

Factor III
(WMI)

Vocabulary .28 .78 .33 .29 .79 .34
Similarities .36 .70 .27 .37 .71 .28
Arithmetic .29 .48 .54 .28 .41 .64
Digit Span .12 .28 .61 .17 .24 .58
Information .27 .75 .30 .27 .74 .34
Comprehension .32 .73 .25 .33 .71 .27
Letter-Number Sequencing .19 .30 .67 — — —
Picture Completion .57 .29 .26 .59 .30 .21
Digit Symbol-Coding .37 .16 .52 .34 .23 .36
Block Design .66 .29 .31 .66 .24 .35
Matrix Reasoning .49 .39 .38 — — —
Picture Arrangement .47 .41 .25 .48 .40 .25
Symbol Search .51 .18 .56 — — —
Object Assembly .72 .25 .11 .73 .23 .14

NOTE: Loadings of .40 and above are in bold print. Data are from Kaufman et al. (2001) based on analyses
of the total standardization sample, ages 16–89 years (N = 2,450).
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ings from the three Working Memory subtests
and the two Processing Speed Subtests (ranging
from .52 to .67; see Table 7.4), suggesting that it
represents a meaningful psychological construct.
However, as discussed below, there is strong theo-
retical support for the four-factor solution.

THE WAIS-III AS A
FOUR-FACTOR TEST

The four-factor solution of the WAIS-III has been
the most heavily researched of all the factor solu-
tions (Psychological Corporation, 1997; Sattler &
Ryan, 1999; Ward et al., 2000). The Psychological
Corporation (1997) conducted exploratory and

confirmatory factor analyses in developing the
four-factor WAIS-III. In exploratory factor anal-
yses they compared the factor solutions for the
total standardization sample as well as those for
five separate age groups ranging from 16–19 to
75–89 years. Throughout most of the analyses, a
four-factor solution was supported. Tables 4.18,
4.19, 4.20, and 4.21 in the WAIS-III/WMS-III
Technical Manual (Psychological Corporation,
1997) provide the four-factor solutions for the five
age groups. Table 7.6 shows the exploratory factor
pattern for four-factor obliquely rotated solutions
on the total standardization sample. The first fac-
tor is Verbal Comprehension, with highest load-
ings by Vocabulary, Information, Similarities, and
Comprehension. The second factor is Perceptual
Organization, with the highest loadings by Block

TABLE 7.5 Two- and three-factor oblimin-rotated principal factor solutions for the 14 
WAIS-III subtests at ages 16 to 89 years (N = 2,450)

Two-Factor Solutions Three-Factor Solutions

WAIS-III Subtest I II I II III

Verbal
Vocabulary .01 .89 –.02 .86 .06
Similarities .11 .75 .13 .74 .09
Arithmetic .41 .39 .05 .37 .45
Digit Span .42 .18 –.10 .13 .65
Information .00 .85 –.01 .83 .05
Comprehension .03 .81 .08 .80 –.03
Letter-Number Sequencing .52 .17 –.04 .12 .71

Performance
Picture Completion .59 .09 .53 .14 .10
Digit Symbol-Coding .72 –.10 .26 –.07 .53
Block Design .71 .05 .62 .10 .15
Matrix Reasoning .55 .22 .36 .25 .24
Picture Arrangement .41 .30 .37 .33 .07
Symbol Search .90 –.16 .42 –.09 .54
Object Assembly .59 .06 .77 .09 –.10

NOTE: Loadings of .40 and above are in bold print. Data are from Kaufman et al. (2001). Factors I and II in
the two-factor solution correlated .75. In the three-factor solution, the following correlations among factors
emerged: I X II = .61; I X III = .55; II X III = .64. 
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Design, Matrix Reasoning, Picture Completion,
and Picture Arrangement. The third factor,
Working Memory, is defined by the highest load-
ings from Digit Span, Letter-Number Sequenc-
ing, and Arithmetic. The fourth factor was
defined by Digit Symbol-Coding and Symbol
Search, and reflects processing speed. For the
four youngest age groups, the overall sample is
nearly identical; however, there are some impor-
tant discrepancies in the structure for the oldest
age group, which we discuss in depth in the sec-
tion of this chapter on age-related findings.

HOW MANY FACTORS 
UNDERLIE THE WAIS-III?

Researchers and clinicians using the WAIS
tended to interpret many factors when trying to

explain adult intellectual performance. Cohen
typically interpreted as meaningful four or five
WAIS factors for various normal and clinical
samples (Berger et al., 1964; Cohen, 1957a,
1957b). Wechsler (1958) delighted in finding
clinical interpretations of small, exotic factors.
For example, he interpreted Cohen’s Factor D,
defined by Picture Completion and little else, as
a dimension of “relevance”: “By relevance we
mean appropriateness of response. This is per-
haps illustrated by instances when appropriate-
ness is lacking. For example, many schizophrenics
and other subjects, instead of noting the called for
and essential missing part of a picture, respond
with an irrelevant detail” (p. 126).

Cohen’s statistical sophistication was vitally
necessary during the 1950s to impose some psy-
chometric order on the clinical “art” of profile
interpretation, and Wechsler’s clinical genius is
axiomatic. In retrospect, however, Cohen grossly

TABLE 7.6 Four-factor solutions with an oblique rotation of the WAIS-III from exploratory 
analyses of the total standardization sample, ages 16–89 (N = 2,450)

Subtest
Verbal

Comprehension
Perceptual

Organization
Working
Memory

Processing
Speed

Vocabulary .89 –.10 .05 .06
Similarities .76 .10 –.03 .03
Information .81 .03 .06 –.04
Comprehension .80 .07 .01 –.03
Picture Completion .10 .56 .13 .17
Block Design –.02 .71 .04 .03
Matrix Reasoning .05 .61 .21 –.09
Picture Arrangement .27 .47 –.09 .06
Arithmetic .22 .15 .51 –.04
Digit Span .00 –.06 .71 .03
Letter-Number Sequencing .01 .02 .62 .13
Digit Symbol-Coding .02 –.03 .08 .68
Symbol Search –.01 .16 .07 .63

NOTE: Loadings of .40 and above are in bold print. The inter-factor correlations ranged from .60 to .77,
magnitudes indicating that the amount of shared variance between any two factors is equal to or less than
60%. From WAIS-III WMS-III Technical Manual (p. 105) by The Psychological Corporation, 1997, San An-
tonio, TX: Author. Copyright 1997 by The Psychological Corporation. Reproduced with permission.
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overfactored in most of his landmark factor-ana-
lytic studies of Wechsler’s scales, and Wechsler
attempted to assign clinical meaning to statistical
artifacts.

Wechsler was a consummate clinician who
developed the Wechsler-Bellevue as a clinical
tool to be used for measuring cognition within
the broader domain of personality. However, the
fact that Cohen overfactored and Wechsler
overinterpreted WAIS dimensions should not
impel researchers or clinicians to take a position
that is diametrically opposite. Yet, that is exactly
what some professionals have done in arguing
strenuously that Wechsler’s scales are nothing
but one-factor instruments (e.g., O’Grady, 1983).
Reducing the WAIS-III to a one-score instru-
ment and cautioning clinicians to beware of the
separate Verbal and Performance IQs because of
their statistical overlap, which makes it “not
surprising that both researchers...and practitio-
ners...have been unable to employ a Verbal–
Performance discrepancy index with any degree
of power as a diagnostic tool” (O’Grady, 1983,
p. 830), effectively cripples clinical artistry. As
Leckliter, Matarazzo, and Silverstein (1986)
stress, the main reason for factor-analyzing a
Wechsler battery is “to provide the basis for hy-
pothesis testing by the examiner” (p. 341). With
that as a rationale, the real issue is whether the
WAIS-III is best interpreted as a two-, three-, or a
four-factor test battery.

ARE THERE TWO,
THREE, OR FOUR

WAIS-III FACTORS?

The data we have presented thus far in this chap-
ter have shown that the one-factor model of the
WAIS-III is not the best statistical fit. However,
the two-, three-, and four-factor models all seem
to have some merit. The confirmatory maximum
likelihood factor analyses (Psychological Corpo-
ration, 1997; Ward et al., 2000) compared and
contrasted various multiple-factor models of the

WAIS-III to determine which was the most sta-
tistically sound and clinically useful (see Tables
7.1 and 7.2). In the total sample, as well as across
most of the five age groups studied, The Psycho-
logical Corporation (1997) found significant suc-
cessive improvements in model fit moving from
two to three to four factors. The conclusion was
that the four-factor model best fits the data for
the total sample and most age groups. Ward et al.
(2000) found that the three-factor models statis-
tically fit better than the two-factor model; how-
ever, the advantage was very minimal. An
important observation made by Ward et al. was
that their alternative two-factor model, which as-
signs the three Working Memory subtests to the
Performance Scale (see Table 7.2, Model 2B) af-
forded a better fit in the younger groups than did
the traditional dichotomy of Verbal–Perfor-
mance subtests. In comparing the three- and
four-factor models, Ward et al. found that, over-
all, there were no important differences between
the three- and four-factor models. The fit differ-
ences were negligible between three- and four-
factor models, and the three-factor models were
somewhat more parsimonious in a statistical sense.
The Ward et al. finding of near-equivalence of
three- and four-factor models is interesting in
light of the robust and meaningful three-factor
solution reported by Kaufman et al. (2001). How-
ever, to this point, each of the findings has been
presented in statistical isolation, without regard
to the psychological meaningfulness or possible
theoretical underpinnings of the factor models.
To best discern which model has the best fit, we
have to start with statistics but move on to
integrate how these factors may be interpreted
psychologically.

Beginning with the statistics, it seems that the
question boils down to whether the three- or
four-factor model is the best for the WAIS-III.
The two-factor model does fit with the Verbal–
Performance dichotomy, but the numbers show
that there is an advantage (albeit perhaps small) for
interpreting at least three factors (Kaufman et al.,
2001; Psychological Corporation, 1997; Ward et
al., 2000). The Psychological Corporation ulti-
mately argues for four factors and Kaufman et al.
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and Ward et al. provide some evidence for three.
Perhaps a look at theoretical explanations will
help to resolve the matter. The third factor in
the three-factor solution comprises both the
Processing Speed subtests and the Working
Memory subtests. Kaufman et al. and Ward et al.
recognize that all five subtests may be reflecting
working memory, executive functioning, or at-
tention. Both Processing Speed subtests and all
three Working Memory subtests tax the working
memory, as they require the temporary storage
of material that is in an active state. Thus, it
seems there are valid psychological interpreta-
tions of this third five-subtest factor. In addition,
the merger of Processing Speed and Working
Memory seems to be particularly meaningful for
elderly adults, ages 75–89. As stated previously,
when four factors are evaluated for this sample,
most Performance subtests load highest on the
Processing Speed factor instead of the Percep-
tual Organization factor. Whereas that is the
main difference in the factor structure for the
75–89 versus 16–74 age groupings, the Working
Memory factor also produces an important dif-
ference—namely, the two Processing Speed sub-
tests both have secondary loadings in the high
.30s on this factor (see Table 7.9)—creating the
psychologically meaningful five-subtest dimen-
sion discussed above.

Choosing the WAIS-III three-factor model
over the four-factor model implies that the two
Processing Speed subtests are best interpreted
with the three Working Memory subtests as pri-
marily tapping short-term or working memory,
rather than speed, per se. However, choosing the
four-factor solution as the most conceptually
meaningful opens up the door to considering
Digit Symbol-Coding and Symbol Search as
uniquely common in their measurement of visual
scanning or perceptual processing speed (Ward
et al., 2000). Kaufman et al. note that Horn’s
(1985, 1989, 1991) theoretical model would view
the five-subtest third factor as two distinct abili-
ties: short-term memory (SAR) and speed (Gs).
Also, from the CHC model (see Chapter 14), the
distinct abilities measured would be Short-Term

Memory (Gsm—Digit Span and Letter-Number
Sequencing), Quantitative Knowledge (Gq) and
Fluid Intelligence (Gf—Arithmetic), and Pro-
cessing Speed (Gs—Symbol Search and Digit
Symbol-Coding). These distinct processing speed
and short-term memory (and quantitative and
fluid) abilities merit separating the Digit Symbol-
Coding and Symbol Search dyad from the triad
of Working Memory subtests, thereby offering
strong theoretical support for the four-factor
model. The Horn abilities, SAR and Gs, have
distinctive aging patterns (see Chapter 5): Pro-
cessing speed is much more vulnerable than
short-term memory to the aging process. Ward
et al. also recognize that the Processing Speed
Index is established empirically as a valuable
clinical tool in and of itself because it is sensitive
to brain pathology. Thus, as confirmatory factor
analyses do provide empirical support for the
four-factor solution in the total sample and
across separate age groups, and there are viable
theoretical explanations for the four-factor solu-
tion, the WAIS-III’s publishers were on solid
ground to interpret four factors.

Notwithstanding the empirical and theoreti-
cal support for interpreting four factors, the ro-
bustness of the five-subtest third factor in the
three-factor model, and its emergence for eld-
erly individuals, ages 75–89, in the four-factor
model, also reflects a meaningful construct that
might merit interpretation in some cases. When
individual clients score consistently high or low
on both the Processing Speed and Working
Memory indexes, interpreting them as a unit
may be considered. For example some groups of
children with Attention-Deficit Hyperactivity
Disorder or learning disabilities have displayed
consistently low scores on the WISC-III Free-
dom from Distractibility Index and Processing
Speed Index (Kaufman, 1994a; Kaufman & Lich-
tenberger, 1999; Schwean & Saklofske, 1998).
Preliminary evidence from the WAIS-III also
shows that ADHD adolescents have lower mean
indexes on both the Working Memory Index and
the Processing Speed Index (Psychological Cor-
poration, 1997). In such groups, the hypothe-
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sized construct of deficient executive functioning
(Barkley, 1997) may be responsible for lower
scores on the five-subtest third factor, just as it
might merit such an interpretation for any indi-
vidual above age 75 who scores relatively low on
both WMI and PSI.

Differences in WAIS-III Factor 
Structure Due to Ethnicity

Tulsky, Zhu, and Prifitera (in press) tested the
stability of the WAIS-III factor structure on dif-
ferent ethnic groups by conducting exploratory
analyses separately for groups of African Ameri-
cans (N = 279), Hipanics (N = 181), and Cauca-
sians (N = 1925) from the standardization sample.
Overall, the results of the solutions with an ob-
lique rotation across the separate ethnic groups
were similar to those presented for the total sam-
ple (see Table 7.7). The main difference concerned
the pattern of loadings for Arithmetic. For the
African Americans, Arithmetic’s loadings were
split between Verbal Comprehension and Work-
ing Memory, and, for Hispanics, Arithmetic’s
loadings were split between Verbal Comprehen-
sion and Perceptual Organization. We calculated
the coefficients of congruence between the eth-
nic groups, taken two at a time, and found the
factors to be highly congruent (see Table 7.8).
Values ranged from .90 to .99 (median .965),
with the greatest congruence shown for Verbal
Comprehension and Processing Speed. These
results offer strong support for the construct va-
lidity of the WAIS-III for all three ethnic groups
studied by Tulsky et al.

Age Differences in the
WAIS-III Factor Structure

Based on separate factor analysis for five age
groups, The Psychological Corporation (1997)
recognized that the structure was quite similar for
each of the four youngest groups: 16–19, 20–34,
35–54, and 55–74 years. However, the overall

structure was quite different for the oldest group.
Namely, the 75- to 89-year-old sample had dif-
ferent subtests loading on the Processing Speed
and Perceptual Organization factors than did all
other age groups, and both Processing Speed
subtests had secondary loadings (.37–.39) on the
Working Memory factor. Regarding the nonver-
bal factors, many Performance subtests loaded
primarily on the Processing Speed factor: Picture
Completion, Block Design, Picture Arrangement,
Digit Symbol-Coding, and Symbol Search. Only
one subtest had a loading above .40 on the Per-
ceptual Organization factor, Matrix Reasoning,
which is an untimed test. Block Design had a
secondary loading on the Perceptual Organiza-
tion factor of .39, but loaded higher on Process-
ing Speed (.51). The test publisher hypothesized
that the time limits on the Performance subtests
led to a heavier weighting on processing speed
for the oldest age group. However, that expla-
nation is not consistent with the results of the
four-factor solution when Object Assembly is in-
cluded in the analysis, alongside the 13 other
WAIS-III subtests analyzed by the test publisher.
Sattler and Ryan (1999, pp. 1216–1217) included
Object Assembly in their four-factor solutions
for each of the 13 separate standardization age
groups and found that this subtest (which is not
intended for ages 75–89) loaded substantially
(.54–.81) on the Perceptual Organization factor
for all age groups, and had only one loading
above .14 on the Processing Speed factor (.26 at
ages 65–69). Object Assembly places a very
heavy emphasis on speed and is included with
the PSI subtests in Dean’s Visual-Motor Speed
category (see Chapter 10), which is contrary to
the publisher’s contention about the effect of
time limits on the elderly sample’s success on
nonverbal subtests.

Overall, the small Perceptual Organization
factor for ages 75–89 probably should not be
interpreted. The most sensible conclusion is that
only three factors are meaningful for elderly
individuals: Verbal Comprehension, Working
Memory (the five-subtest version, akin to Bark-
ley’s, 1997, executive functioning construct), and
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Performance (i.e., a blend of Perceptual Organi-
zation and Processing Speed).

Another finding for the oldest group is that a
five-factor solution had a slightly better fit than a
four-factor solution. The five-factor solution
was identical to the four-factor solution except
for Arithmetic, which was placed on its own fac-
tor (labeled Quantitative). The slightly better fit
for the five-factor solution was not significantly
better than the four-factor solution, and both the
four- and five-factor solutions probably reflect
overfactoring, at least from a clinical or practical
standpoint. Although the publisher’s final con-
clusion from the overall analyses was that the
four-factor solution, which best fit the younger
age groups, was a valid structure for an older
adult population, we believe that three factors
represent the best fit for ages 75–89 years.

Sattler and Ryan (1999) conducted a principal
axis factor analysis on each of the 13 age groups
of the WAIS-III standardization sample. They
specified a four-factor solution and used all 14
WAIS-III subtests (unlike The Psychological
Corporation, which excluded Object Assembly
from their analyses). Though there were some
slight variations in the oblimin-rotated factor
loadings across the 13 age groups, for the most
part Sattler and Ryan thought that the findings
were consistent with those reported by The Psy-

chological Corporation (1997). Sattler and Ryan
recognized that there are various explanations
for the variations in the structure: sampling dif-
ferences, measurement error, or an unknown
factor related to developmental trends. Those
explanations notwithstanding, interesting struc-
tural differences were apparent throughout the
four factors. For example, three Performance
subtests (Picture Arrangement, Matrix Reason-
ing, and Picture Completion) had secondary
loadings (≥ .30) on the Verbal Comprehension
factor at one or more ages. In particular, Picture
Arrangement loaded .30 or above on Verbal
Comprehension at nine age groups and Arith-
metic loaded ≥ .30 at eight age groups.

Letter-Number Sequencing had a rebel load-
ing on the Perceptual Organization factor in the
25- to 29-year-old age group, and the Working
Memory factor had loadings of .30 or above by
three Performance subtests (Matrix Reasoning,
Picture Arrangement, Object Assembly) at one
or more age groups. Similarly, the Processing
Speed factor had loadings of .30 or above by four
subtests (Letter-Number Sequencing, Picture
Completion, Digit Span, Block Design) at one
or more age groups.

Interestingly, the three age groups that com-
prise the 75- to 89-year-old age group in The
Psychological Corporation’s analyses (ages 75–79,

TABLE 7.8 Coefficients of congruence for the WAIS-III factors obtained 
for three ethnic groups

WAIS-III Index

African
Americans

and Hispanics

African
Americans
and Whites

Hispanics
and Whites

Verbal Comprehension .97 .99 .99
Perceptual Organization .90 .96 .97
Working Memory .91 .99 .93
Processing Speed .94 .97 .96

NOTE: These coefficients are based on the oblique-rotated four-factor solution pre-
sented by Tulsky et al. (in press). (See Table 7.7.)
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230 PART III INTEGRATION AND APPLICATION OF WAIS-III RESEARCH

80–84, and 85–89) look different when their data
are examined separately than when they are
combined as a single “elderly” sample. Table 7.9
provides the average factor loadings for these
three groups together and separately. Several of
the Perceptual Organization subtests that loaded
aberrantly on the Processing Speed factor in
The Psychological Corporation’s (1997) analysis
of the combined 75- to 89-year-old sample did
not load on the Processing Speed factor when
analyzed as three separate age groups (Sattler &
Ryan, 1999). In fact, most of the loadings of the
Performance subtests on the Processing Speed
factor seemed to be driven by the oldest age
group, the 85- to 89-year-olds; the 75- to 79-
year-olds had only Digit Symbol-Coding and
Symbol Search load on the Processing Speed
factor (as was typical for those under age 75), and
the 80- to 84-year-olds had only Block Design
load above .30 on the Processing Speed factor.
There were also a couple of rebel Verbal subtests
that loaded on the Processing Speed factor for
the 75- to 79-year-old group: Letter-Number
Sequencing had a .44 loading and Digit Span had
a .37 loading. In addition, as noted previously,
the Working Memory factor included secondary
loadings by the two Processing Speed subtests
for ages 75–89, providing some support for the
interpretation of this five-subtest factor in terms
of Barkley’s (1997) executive functioning con-
struct. However, examination of Table 7.9 indi-
cates that this five-subtest dimension emerged
for the total sample of elderly adults, but not for
any of the three subsamples; the best support for
this executive functioning factor was provided
for ages 80–84, as four of the five subtests had
loadings above .60.

The reasons for the variability in the three
oldest age groups are not entirely clear. It seems
plausible that the effects of the speeded nature of
the Performance subtests do not impact older
adults until they reach the age of 85. However,
the reason for the lack of strong loadings for
Digit Symbol-Coding and Symbol Search on the
Processing Speed factor at ages 80–84 is unclear.

In that age group, both of those subtests loaded
heavily (above .60) on the Working Memory fac-
tor, but in the other two old-age samples the load-
ings of Digit Symbol-Coding and Symbol Search
were solely on the Processing Speed factor.

Table 7.9 does reveal a few interesting devel-
opmental trends for the Verbal Comprehension
factor that may have theoretical implications:
(1) the loadings for Similarities descend with in-
creasing age, from .91 (ages 75–79) to .59 (ages
85–89); (2) Arithmetic loads ≥ .40 at ages 75–79
and 80–84, but loads negligibly at ages 85–89; (3)
Picture Arrangement’s loadings increase steadily
from ages 75–79 (.21) to 85–89 (.44); and (4) Pic-
ture Completion loads negligibly at ages 75–79
and 80–84, but loads .45 for the oldest group.
These results may all relate to the striking de-
clines of several abilities with age. Similarities
and Arithmetic both require considerable Gf for
success, in addition to Gc, unlike the other Ver-
bal subtests. The rapid decline in both Gf and Gc
from 75 to 89 years (see Chapter 5) may alter the
strategies that elderly adults use to solve the
problems as they age from the mid-70s to late
80s. The increase in the Verbal Comprehension
loadings for Picture Completion and Picture Ar-
rangement, especially for the 85- to 89-year-old
group, may be partly a function of the very rapid
decline of both Gf and Gv for elderly individuals.
Adults in their late 80s may rely on verbal strate-
gies to solve these items because their reasoning
and visualization strategies are not at a high
enough level to insure success.

These are merely speculations about the
reasons for the age-related findings evident in
Table 7.9. What is more certain is that the factor
structures for the three elderly age groups differ
in many ways, undoubtedly because of the rapid
development that is occurring from age 75 to 89.
The combination of these subsamples into a sin-
gle age group, therefore, may produce factor-
analytic results that represent nothing more than
an average of disparate factor loadings, suggest-
ing caution in interpreting the data obtained for
the 75- to 89-year-old sample.
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COMPARISON OF WAIS-III 
AND WAIS-R FACTORS

Some researchers argued that the WAIS-R is just
a one-factor test, while other investigators, using
diverse techniques, insisted on either two or
three significant factors (Kaufman, 1990). As
noted, a one-factor WAIS-R solution is fairly
meaningless for clinical assessment; two- or
three-factor solutions are each defensible as the
best reduction of WAIS-R data (Leckliter et al.,
1986). Kaufman (1990) concluded that examin-
ers may choose to interpret either two or three
WAIS-R factors, depending on the profile ob-
tained by any given individual (i.e., the decision
should rest on whether the small third dimen-
sion is interpretable for a given person).

In the first edition of this book, Kaufman
(1990) reported that two-factor solutions of the
WAIS-R offer outstanding support of the con-
struct validity of the WAIS-R for normal and
clinical samples, for males and females, for Afri-
can Americans and Caucasians, and for different
age groups spanning adolescence and old age.
The WAIS-R’s Verbal Comprehension dimen-
sion is defined by all six Verbal subtests, although
the loadings for Digit Span are not as decisive as
the loadings for the other five tasks. Similarly, the
WAIS-R’s Perceptual Organization is defined by
the five Performance subtests. Two Performance
subtests (Picture Completion and Picture Ar-
rangement) have substantial loadings on the Ver-
bal factor as well, but this tendency is stronger for
the normal standardization sample than for the
diverse clinical groups.

A third WAIS-R factor, historically labeled
Freedom from Distractibility, but sometimes
called Sequential Ability, Short-term Memory,
Number Ability, Attention/Concentration, or
Working Memory, was identified for various ab-
normal samples and for normal groups differing
in gender, ethnic background (African Ameri-
cans, Caucasians, Hispanics), and age (Kaufman,
1990). This third factor is composed of two
WAIS-R subtests: Digit Span and Arithmetic.

Although Digit Symbol (-Coding) is associated
with the third factor for the WISC-R, there is
only weak and inconsistent support for its inclu-
sion on the third WAIS-R factor. When three
WAIS-R factors are rotated, Verbal Comprehen-
sion is defined by four subtests (all but the two
“distractibility” tasks), and Perceptual Organiza-
tion is defined by three: Block Design, Object
Assembly, and Picture Completion. Neither Pic-
ture Arrangement nor Digit Symbol is consis-
tently associated with any of the three factors,
although both evidence interesting age-related
trends for males and females (Kaufman, 1990).

Kaufman, Lichtenberger, and McLean (2001)
compared the factor structure of the 11 subtests
that are on both the WAIS-R and the WAIS-III
to examine the continuity between the two ver-
sions of the test. As discussed in Chapter 3, the
latest two versions of the WAIS are strikingly
similar when only the 11 shared subtests are an-
alyzed. Tables 3.5 and 3.6 in this book present
the two- and three-factor solutions of both the
WAIS-R and WAIS-III. The coefficients of con-
gruence are striking, ranging from .984 to .996
on the three-factor solutions and surpassing .995
when two factors are rotated. With the addition
of the new WAIS-III subtests, the four-factor
model dominates the latest version of the test;
however, like the WAIS-R, there is still strong
support for the three-factor model of the WAIS-
III (Kaufman et al., in press; Ward et al., 2000).

COMPARISON OF WAIS-III 
AND WISC-III FACTORS

Just as it was important to establish the continuity
between the WAIS-III constructs and the con-
structs defining its predecessors—the Wechsler-
Bellevue I, WAIS, and WAIS-R—so, too, is it
necessary to evaluate the continuity between the
WAIS-III factors and the WISC-III factors. Both
tests are intended for essentially adjacent age
ranges, and are organized into four highly similar
factor indexes. Examiners who test children and
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adolescents within the 6- to 16-year age range on
the WISC-III may conceivably assess these same
individuals on the WAIS-III when they are too
old for the children’s battery. Rather than assum-
ing that the two batteries measure identical con-
structs, which is done implicitly whenever a
clinician compares a person’s WISC-III scores to
his or her subsequent WAIS-III scores to detect
either growth or decline, it is essential to demon-
strate empirically that the constructs are the same.

Table 7.10 presents factor-analytic data for
both the WAIS-III and the WISC-III, showing
four-factor solutions with oblique rotations for

the total standardization samples of each battery.
Although the age-related trends in the WAIS-III
factor structure are reasonably pronounced (un-
like the WISC-III, which produced quite similar
patterns across the 6- to 16-year range), it still
seemed most efficient to compare the factor struc-
tures obtained for the entire normative groups.
Hence, Table 7.10 examines the continuity of
WISC-III and WAIS-III constructs in a global
fashion.

From Table 7.10, it is easily inferred that the
WAIS-III and WISC-III measure highly similar
constructs across their respective age ranges.

TABLE 7.10 Four-factor solutions with an oblique rotation of the WAIS-III and WISC-III 
for each test’s entire standardization sample

Verbal
Comprehension

Perceptual 
Organization

Working
Memory

Processing
Speed

Subtest
WAIS-

III
WISC-

II
WAIS-

III
WISC-

III
WAIS-

III
WISC-

III
WAIS-

III
WISC-

III

Vocabulary .89 .89 –.10 –.07 .05 .01 .06 .06
Similarities .76 .76 .10 .12 –.03 –.02 .03 .01
Information .81 .82 .03 –.03 .06 .09 –.04 –.03
Comprehension .80 .79 .07 .09 –.01 .01 –.03 –.06
Picture Completion .10 .13 .56 .56 –.13 .11 .17 .13
Block Design –.02 –.04 .71 .70 .04 .19 .03 –.03
Matrix Reasoning .05 — .61 — .21 — –.09 —
Picture Arrangement .27 .32 .47 .39 –.09 –.05 .06 .07
Object Assembly — –.01 — .80 — –.04 — –.05
Arithmetic .22 .26 .15 .04 .51 .52 –.04 .04
Digit Span .00 .11 –.06 –.07 .71 .45 .03 .15
Letter-Number Sequencing .01 — .02 — .62 — .13 —
Digit Symbol-Coding .02 .02 –.03 –.05 .08 .02 .68 .73
Symbol Search –.01 –.04 .16 .17 .07 .07 .63 .65
Coefficient of Congruence .99+ .98 .87 .98

NOTE: Loadings of .40 and above are in bold print. Total
WISC-III standardization sample is ages 6–16 (N = 2,200). To-
tal WAIS-III standardization sample is ages 16–89 (N = 2,450).
For the coefficients of congruence computations, loadings for
Letter-Number Sequencing were deleted from the analyses be-
cause Letter-Number Sequencing appears only in the WAIS-
III; in addition, WISC-III Object Assembly and WAIS-III Ma-

trix Reasoning were treated as if they were the same subtest, be-
cause Matrix Reasoning replaced Object Assembly as a regular
WAIS-III subtest. Data are adapted from WAIS-III WMS-III
Technical Manual (p. 105) by The Psychological Corporation,
1997, San Antonio, TX: Author. Copyright 1997 by The Psy-
chological Corporation. Reproduced with permission. 
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The four familiar factorial dimensions are de-
fined by the same set of subtests. We calculated
the coefficients of congruence between the fac-
tors given the same verbal label and found them
to be quite high (.98+) for three factors: Verbal
Comprehension, Perceptual Organization, and
Processing Speed. The coefficient of .98 for Per-
ceptual Organization is especially impressive in
that we treated WAIS-III Matrix Reasoning and
WISC-III Object Assembly as if they were the
same subtest (because the former subtest re-
placed the latter as a regular WAIS-III subtest).
To compute the coefficients, we excluded Letter-
Number Sequencing because this new WAIS-III
subtest has no analog on the WISC-III. The
WAIS-III Working Memory factor, which in-
cludes this subtest, correlated only moderately
well (.87) with the similar WISC-III Freedom
from Distractibility factor. Despite the similarity
in constructs measured by the WAIS-III and
WISC-III, the differences in the IQs that the
two instruments yield for low-IQ adolescents
create interpretive and other practical difficulties
for clinicians and educators (see Chapter 4).

Kaufman, Lichtenberger, and McLean (2001)
jointly analyzed two-factor and three-factor so-
lutions of the WISC-III and WAIS-III, includ-
ing only the 12 subtests that they share. Like the
four-factor solutions, the two- and three-factor
solutions of the two tests were highly similar.
The two-factor varimax-rotated solution had co-
efficients of congruence of .998 and .982 for the
Verbal Comprehension and Perceptual Organi-
zation factors, respectively. The WISC-III and
WAIS-III three-factor varimax-rotated solutions
also had a high level of correspondence with co-
efficients of .994, .980, and .945 for the Verbal
Comprehension, Perceptual Organization, and
Working Memory/Processing Speed factors,
respectively.

THE GENERAL FACTOR (g)

The unrotated first factor of principal factor
analysis is commonly used as an estimate of the g

factor that presumably underlies cognitive func-
tioning. The loadings of the different subtests on
this large, unrotated dimension reveal the degree
to which the tasks are related to g. By conven-
tion, g loadings of .70 and above denote subtests
that are good measures of g; loadings of .51 to
.69 characterize fair measures of g; and loadings
of .50 and below are typical of poor measures of
g (Kaufman, 1975).

Table 7.11 presents g loadings for the WAIS-III
and also for the WISC-III to permit comparisons
across tests and ages. Overall, the following
WAIS-III subtests (listed in order of their g load-
ings) are good measures of g: Vocabulary, Similar-
ities, Information, Comprehension, Arithmetic,
Block Design, Matrix Reasoning, and Symbol
Search. The remaining six subtests are all fair
measures of g, having mean loadings in the .60s, as
no WAIS-III tasks came close to being poor mea-
sures of general ability.

On the WISC-III, five subtests are good mea-
sures of g (Vocabulary, Information, Similarities,
Arithmetic, and Block Design), five subtests are
fair measures of g (Comprehension, Object As-
sembly, Picture Completion, Symbol Search, and
Picture Arrangement), and two subtests are poor
measures of g: Digit Span and Coding. Differ-
ences between the magnitude of the WAIS-III
and WISC-III g loadings occurred across the
board as all subtests loaded higher on the WAIS-
III than WISC-III; the differences were substan-
tial (.15 or more, on the average) for Compre-
hension, Symbol Search, Picture Arrangement,
Digit Span, Arithmetic, and Digit Symbol-Cod-
ing. Nonetheless, the general factors for children
and adults were quite comparable, as evidenced
by a .91 rank-order correlation between the sub-
test g loadings for the 12 subtests included in
both the WISC-III and WAIS-III.

The generally higher g loadings for the WAIS-
III than the WISC-III represent an age-related
trend wherein the same Wechsler task seems to be
more dependent on general intellectual ability for
adults than for children and adolescents. This ten-
dency was also noted in the 1977 edition of the
Woodcock-Johnson Cognitive Battery (Kaufman
& O’Neal, 1988a) and the Stanford-Binet, Fourth
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Edition (Reynolds, Kamphaus, & Rosenthal,
1988), suggesting that the constructs influencing
test performance change systematically during the
aging process. The finding was much more pro-
nounced for Processing Speed and Freedom from
Distractibility subtests than for Perceptual Orga-
nization or Verbal Comprehension tasks on the
Wechsler scales.

The high g loadings by WAIS-III subtests are
a primary reason for the relatively small (in
terms of variance accounted for) factors in the
WAIS-III factor analyses; the outcome was gen-
erally low eigenvalues in the principal compo-
nents analysis and legitimate debate over
whether or not it is feasible to interpret four sig-
nificant WAIS-III factors. Simply put, when a

subtest is heavily dependent on general ability, it
will be less dependent on smaller group factors.

For the purpose of WAIS-III interpretation,
all subtests are at least fair measures of g across
the 16–89 age range, and most subtests are good
measures of general ability. Table 7.11 groups
the WAIS-III subtests into “good” and “fair”
measures of g.

Subtest Specificity
For half a century clinicians have interpreted the
specific abilities or traits believed to be measured
by the separate Wechsler subtests. Case reports
are typically filled with an individual’s strength

TABLE 7.11 Loadings on the general factor (g) for the WAIS-III
(ages 16–89) and WISC-III (ages 6–16)

Subtest
WAIS-III
g loadings

WISC-III
g loadings

GOOD Measures of g on WAIS-III
Vocabulary .83 .80
Similarities .80 .77
Information .80 .78
Comprehension .78 .68
Arithmetic .77 .76
Block Design .75 .71
Matrix Reasoning .75 —
Symbol Search .72 .56

FAIR Measures of g on WAIS-III
Picture Arrangement .69 .53
Letter-Number Sequencing .68 —
Picture Completion .68 .60
Object Assembly .65 .61
Digit Symbol Coding .62 .41
Digit Span .60 .47

NOTE: g-loadings are listed from highest to lowest according to WAIS-III g-loadings.
WAIS-III values are from Essentials of WAIS-III Assessment (p. 79), by A. S. Kaufman
and E. O. Lichtenberger, 1999, New York: Wiley. Copyright 1999 by Wiley. WISC-III
values are from Essentials of WISC-III and WPPSI-R Assessment (p. 83), by A. S. Kauf-
man and E. O. Lichtenberger, 2000, New York: Wiley. Copyright 1999 by Wiley.
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or weakness in commonsense understanding of
social situations or the ability to distinguish es-
sential from nonessential details or psychomotor
speed or attention span, based on strong or weak
performance on a single subtest. Yet, implicit in
the interpretation of a person’s score on any par-
ticular subtest is the presumption that the task in
question has an adequate amount of reliable spe-
cific variance, which Cohen (1952b) has termed
“subtest specificity.”

Definition of Subtest Specificity
Basically, a subtest has three types of variance:
common variance, which is the portion that is
shared with other subtests in the battery (e.g.,
each Verbal subtest shares variance with the other
Verbal subtests, as evidenced by robust Verbal
Comprehension factors); specific variance, which
is the portion that is both reliable and unique to
that subtest (a subtest’s unique contribution to a
Wechsler battery); and error variance (which
equals 1 minus the reliability coefficient).

In order to legitimately interpret the abilities
supposedly measured by any subtest, that task
must have a reasonable amount of reliable spe-
cific variance (subtest specificity), and the speci-
ficity should exceed the subtest’s error variance.
How large is reasonable? Clearly, the median of
14% that characterized WAIS subtests (Cohen,
1957b) does not qualify. Cohen states: “Thus, on
the average, only one-seventh of the subtests’
variance is not attributable to common factors and
error. Under these circumstances, the attribution
of specific measurement functions to the subtests,
as has been done by such clinicians as Rapaport
(1945) in connection with the Wechsler-Bellevue,
is clearly unjustified” (p. 289). However, the re-
sults with the WISC were a bit more promising
(Cohen, 1959), and Cohen seemed to treat 25%
as the amount of specific variance that is large
enough (as long as it exceeds error variance) to
warrant subtest specific interpretation. The ap-
plication of Cohen’s (1959) informal rules to the

WISC-R showed that subtest-specific interpre-
tation is feasible for nearly every subtest across
the age range (Kaufman, 1979b, Table 4.2).

Adequate, as opposed to ample, specificity oc-
curs when a subtest comes close to meeting Co-
hen’s empirical criteria but doesn’t quite make it:
(1) the specific variance exceeds error variance
but is consistently less than 25%; or (2) the spe-
cific variance is at least 25% but the error vari-
ance tends to be a bit more.

Computation of subtest specificity is easy.
The reliability coefficient equals the percentage
of reliable variance for a subtest (no, it does not
have to be squared, as some psychologists have
tried to insist at our workshops). Subtract from
the reliability coefficient the best estimate of
common or shared variance, and the remainder
is the subtest specificity. Cohen (1957b, 1959)
used the commonality from factor analysis as the
best estimate of common variance, but Silver-
stein (1977a) has argued in favor of the multiple-
squared correlation between a subtest and all re-
maining subtests. Silverstein’s arguments are
sensible; he points out that the commonality var-
ies as a function of the number of factors that are
extracted, but R2 is totally determined by the
correlation matrix.

Subtest Specificity
of WAIS-III Subtests

Table 7.12 presents subtest specificities for the
WAIS-III subtests at ages 16 through 89. These
values are from Kaufman and Lichtenberger
(1999). Table 7.12 also presents the error vari-
ance for the subtests; these values were obtained
by subtracting the mean reliability coefficient
from 1.0. The subtests are grouped into catego-
ries based on their specificity and error variance.

These empirical findings justify clinicians in
continuing their half-century-old practice of in-
terpreting the specific abilities or traits pre-
sumed to be measured by each WAIS-III subtest,
with the exception of Symbol Search and Object
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Assembly. Symbol Search should be treated pri-
marily as a measure of Processing Speed, as it has
an insufficient amount of specificity compared to
its level of error variance. Similarly, Object As-
sembly should be treated primarily as a measure
of Perceptual Organization; it has an insufficient
amount of specificity, compared to its large dose
of error variance, to permit interpretation of any
presumed unique abilities or traits. To under-
stand the distinction between interpretation of
subtests with ample versus adequate specificity,

as well as instances when even Symbol Search’s
or Object Assembly’s unique variance is inter-
pretable, see Chapters 11 and 12.

EVALUATION 
OF THE WAIS-III

This chapter on factor analysis has produced a va-
riety of interesting findings, both theoretically
and clinically. However, the most compelling
finding that echoes throughout the analyses is the
strong construct validity support provided for the
WAIS-III IQs. The strong g loadings for the sub-
test supports the construct validity of the Full
Scale IQ. The two-factor solutions support the
construct validity of the Verbal IQ–Performance
IQ dichotomy, and the four-factor solutions—
both exploratory and confirmatory—support the
constructs that are believed to underlie the four-
factor indexes.

Indeed, the evidence of the WAIS-III’s con-
struct validity constitutes perhaps its biggest
strength as a psychometric instrument. For that
reason, we chose this factor analysis chapter as
the most suitable place to discuss the pros and
cons of the WAIS-III. We end this chapter with a
thorough evaluation of the instrument.

To help evaluate the WAIS-III, Table 7.13
summarizes the advantages and disadvantages of
the instrument as extrapolated from three
WAIS-III reviews: Kaufman and Lichtenberger
(1999), Sattler and Ryan (1999), and Groth-
Marnat, Gallagher, Hale, and Kaplan (2000).

Groth-Marnat, Gallagher,
Hale, and Kaplan (2000)

The development of indexes for the WAIS-III [and
WISC-III] have been a clear strength that allows for more
detailed interpretations of particular relevance among the
neuropsychological populations.... One of the strongest as-
sets of the Wechsler intelligence scales is the extensive re-

TABLE 7.12 WAIS-III subtests categorized 
by their specificity

Reliable
Unique
Variance

Subtest
Error

Variance

Ample Specificity
Digit Span .50 .10
Matrix Reasoning .39 .10
Digit Symbol-Coding .38 .16
Picture Completion .35 .17
Letter-Number Sequencing .34 .18
Arithmetic .30 .12

Adequate Specificity
Picture Arrangement .31 .26
Block Design .27 .14
Information .23 .09
Comprehension .20 .16
Similarities .20 .14
Vocabulary .19 .07

Inadequate Specificity
Symbol Search .21 .23
Object Assembly .24 .30

NOTE: WAIS-III specificity values are for the entire stan-
dardization sample ages 16–89 and are from Essentials of
WAIS-III Assessment (p. 80), by A. S. Kaufman and E. O.
Lichtenberger, 1999, New York: Wiley. Copyright 1999 by
Wiley.
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TABLE 7.13 Summary of the advantages and disadvantages of the WAIS-III
(G = Groth-Marnat, Gallagher, Hale, & Kaplan, 2000; K/L = Kaufman & Lichtenberger, 1999; 
S/R = Sattler & Ryan, 1999)

Area Advantage Disadvantage

Test 
Development

• The addition of Symbol Search allows a 
similar four-factor structure for the
WISC-III, providing valuable continuity. 
(G, K/L)

• The new Processing Speed index is 
particularly sensitive to neuropsychological 
impairment. (G)

• The addition of Matrix Reasoning enhances 
the assessment of fluid reasoning on both 
the Performance Scale and Perceptual 
Organization Index. (K/L)

• Matrix Reasoning provides opportunity for 
those examinees who are not inclined to 
perform well on speeded visual motor tasks 
to demonstrate their non-verbal abilities on 
a “power” test. (K/L, S/R)

• Artwork, manual with built-in easel, and 
overall appearance of materials are updated 
and improved. (K/L)

• There is an extension of the age range for 
which the test was normed from 74 to 89 
years. (K/L)

• There is a reduced emphasis on bonus points 
on some subtests, which appears to be an 
asset in testing elderly examinees. (S/R)

• Some of the artwork on the Picture 
Completion section is too busy and can be 
distracting (e.g., Items #5, 11, 24). (K/L)

• There is great emphasis on the symmetry of 
items and trivial detail on Picture 
Completion, which may be subtly biased 
against disadvantaged individuals (e.g., Item 
16, 17, 21). (K/L)

• Matrix Reasoning colors can be distracting, 
and are potentially unfair to color blind 
individuals. (K/L)

• Theories of intelligence have undergone 
significant changes, but such changes in the 
more current views of intelligence have not 
been reflected in the development of the 
test. (G)

Administration
and Scoring

• Scoring rules and reverse rules are 
consistently implemented. (K/L)

• The procedures that require the examiner 
to ask for another reason when they give 
only one reason for Comprehension items 
ensure that the test does not penalize 
examinees for failing to understand the 
demands of the questions. (S/R)

• The inclusion of practice items on some 
subtests is desirable. (S/R)

• Beginning the battery with Picture 
Completion rather than Information is less 
anxiety producing for many clients. (K/L)

• Digit Symbol and other tasks on which the 
examinee has to use a pencil are all located 
in one convenient response booklet.

• Some of the Vocabulary, Similarities, and 
Comprehension items seem to be arbitrarily 
marked to query (e.g., several 1-point 
responses on Vocabulary #13 & 17; 
Similarities #11 & 15; Comprehension #11 
& 12). (K/L)

• Three verbal tests still require complex 
judgments to be made in scoring (e.g., 
Similarities, Vocabulary, Comprehension). 
(G, K/L)

• The Digit Symbol supplementary 
procedures utilize the word “symbols” 
whereas the Digit Symbol-Coding 
directions switch terms and refer mostly to 
“special marks” or “marks” which can be 
confusing for low functioning individuals. 
(K/L)

(Continues)
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TABLE 7.13 (Continued)

Area Advantage Disadvantage

Administration
and Scoring
(continued)

• The record form is well designed with 
ample space to write responses and to note 
incorrect block design constructions, and 
the new rebus symbols are easy to follow. 
(K/L)

• The manual is easy to read as the 
instructions are printed in a different color 
from that of other text material. (S/R)

• The presentation of Vocabulary words a few 
items at a time is very useful, as it avoids the 
frustration felt by those with poor 
vocabularies (who previously had to see the 
entire list they were going to be 
administered). (K/L)

• The presentation of scoring criteria 
concurrently with the directions for 
administration for Similarities, Vocabulary, 
and Comprehension is convenient. (K/L)

• The scoring guidelines for the Vocabulary, 
Similarities, and Comprehension subtests 
are supplemented with many typical 
responses and several examples 
demonstrate application of the scoring 
principles. (S/R)

• For Picture Completion, the list of queries 
to prompt the examinee (when they have 
either named the object pictured, 
mentioned a part of the picture off of the 
page, or mentioned an unessential part) has 
been handily written right on the record 
form. (K/L)

• In the Digit Symbol-Coding response 
booklet, it is confusing to differentiate the 
two rows of Pairing from the blank space on 
which examinees are to respond for Free 
Recall. (K/L)

• Because of the need to differentiate colors 
to determine the correct response on some 
Matrix Reasoning items, adults and 
adolescents who are color blind may be at a 
disadvantage on these items. (K/L)

•  The proverb items on Comprehension 
measure a different type of reasoning skill 
(generalization) than the other items but 
were still retained in this newest version. 
(K/L)

• The artwork in Picture Arrangement 
contains too many fine details, sometimes 
obscuring what is important (e.g., DREAM 
& SHARK items). (K/L)

• The templates for scoring the Digit 
Symbol-Coding and Symbol Search 
subtests are poorly constructed and may 
tear and disintegrate quickly. (S/R)

Reliability
and Validity

• Split-half reliability coefficients and 
standard errors of measurement are 
outstanding for the V-IQ, VCI, and FS-IQ, 
and are excellent for the P-IQ, POI, and 
WMI. (G, K/L, S/R)

• Overall, split-half reliabilities are excellent 
for all subtests across the 13 age groups 
except Object Assembly and Picture 
Arrangement. Of the spit-half reliability 
values for the Verbal subtests, 79% were at 
or above .85. However, for the Performance 
subtests, excluding OA, only 43% of the 
reliability values were at or above .85. (K/L)

• Split-half reliability for Object Assembly at 
ten of the 13 age levels is below .75; the four 
oldest age groups are below .70. For Picture 
Arrangement, six groups have split-half 
reliability below .75, and two of those are 
below .70. (G, K/L, S/R)

• Test-Retest stability is not excellent for 
Letter-Number Sequencing, Picture 
Arrangement, or Object Assembly (average 
stability coefficients were .75, .69, and .76, 
respectively). (K/L)

(Continues)
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TABLE 7.13 (Continued)

Area Advantage Disadvantage

Reliability
and Validity
(continued)

• Statistically linked to the WIAT and the 
WMS-III, providing more information 
about the interrelationships among a wider 
array of cognitive abilities. Co-norming 
also enables examiners to “predict” an 
examinee’ S/R achievement scores on the 
basis of his or her IQ. (K/L, S/R)

• Strong counterbalanced studies of the 
WAIS-III with the WAIS-R (N= 192)
and the WISC-III (N=184). (G, K/L) 

• The amount of data from validity studies in 
the WAIS-III Manual was greatly improved 
from what was available in the WAIS-R 
Manual. Multiple criterion-validity studies 
are presented (e.g., WAIS-III FS-IQ 
correlated .64 with Standard Progressive 
Matrices, .88 Stanford-Binet-IV 
Composite, and ranged from .53 to .81 with 
WIAT composites). (G, K/L, S/R)

• Construct validity was demonstrated with 
factor analysis studies. The four-factor 
structure was supported for all age groups 
except ages 75–89. In the oldest age group, 
many PO subtests loaded on the PS factor. 
(K/L)

• The Perceptual Organization and 
Processing Speed factors do not emerge as 
separate constructs for the 75–89 year old 
age group. (K/L)

Standardization • The standardization sample was well 
stratified for many key variables. 
(G, K/L, S/R)

• Oversampling was completed to conduct 
research on educational level and cognitive 
abilities. An additional 437 individuals were 
tested so that at least 30 participants would 
be included in each educational level within 
each age group. (K/L)

• Oversampling was done for African 
American and Hispanic individuals 
to perform item bias analyses. An 
additional 200 individuals from these 
two ethnic groups were administered 
the WAIS-III without discontinue 
rules. (K/L)

• Care was taken to ensure that qualified 
examiners collected the standardization 
data; only examiners with extensive testing 
experience were recruited. (K/L)

• Data on the mean IQ and Indexes for 
various ethnic groups are not included in 
the tables. (K/L)

• The 18–19 year olds performed very 
similarly to the 20–24 year olds, which 
raises questions about the norms for the 
youngest age groups. (K/L)

(Continues)
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TABLE 7.13 (Continued)

Area Advantage Disadvantage

Standardization
(continued)

• The standardization sample for older 
individuals contained more women than 
men, consistent with Census data. (K/L)

• Range of FS-IQ was extended to 45–155 
from 46–150. (G, K/L)

Test
Interpretation

• The new four factor indexes allow the exa-
miner to more easily interpret cognitive abili-
ties underlying P-IQs and V-IQs. (G, K/L)

• The record form contains a new area for 
calculation of strengths and weaknesses, as 
well as discrepancy comparisons for the 
global scales. (G, K/L)

• The descriptive categories are conveniently 
listed right on the record form. (K/L)

• The comparison between the backward and 
forward span on Digit Span is encouraged 
by the record form. (K/L)

• The new supplemental measures for Digit 
Symbol-Coding allow easier evaluation of 
errors on Digit Symbol-Coding. Digit-
Symbol Pairing and Free Recall allow 
further examination of visual memory, and 
Digit-Symbol Copy allows examination of 
graphomotor speed without the element of 
matching the symbol to a digit. (K/L)

• The removal of the reference group (ages 
20–34) to determine everyone’s scaled 
scores eases profile interpretation across the 
age groups, and also within each individual’s 
profile (because all subtests have a mean = 
10 and SD=3 for each separate age group, 
which was not so on the WAIS-R). (K/L)

• The WAIS-III Technical Manual provides 
some interpretive guidelines for profile 
interpretation (pp. 181–216). For example, it 
discusses how to calculate discrepancy scores, 
how to use the supplementary tables, and how 
to compare scores on different indexes. (K/L)

• The WAIS-III Technical Manual provides 
guidelines for comparing the WAIS-III and 
the WMS-III or the WIAT (pp. 211–216). 
It reviews the simple difference method and 
the predicted-difference method for 
comparing ability with memory or 
achievement. (K/L, S/R)

• The manual provides little research on 
minority assessment. When interpreting a 
profile of a minority individual, it is 
important to know how other members of 
minority group perform, on average, and 
that data is not available in the manual. 
(K/L)

• Caution needs to be exercised in 
interpreting profiles for gifted individuals 
because the highest possible scaled score is 
different for various tests at different ages 
(e.g., for age 20–34, Picture Arrangement is 
17 and Block Design is 19). (K/L)

• Picture Arrangement may not offer a 
sufficient floor for low functioning 
individuals (e.g., raw score of 0 = scaled 
score of 5 for ages 85–89, a scaled score 
of 4 for 75–84, and scaled score of 3 for ages 
65–74). Some reverse items should have 
been added. (K/L, S/R)

• Because the range of scaled scores is less 
than 19 on some subtests, there may be 
minor problems in profile analysis in some 
age groups at the lower and upper extremes 
of scores. (S/R)

• The four factors do not perfectly match the 
WISC-III factors, especially the Verbal 
Comprehension and Perceptual 
Organization Indexes, which include 3 
subtests on the WAIS-III, one less than the 
corresponding WISC-III factors. (K/L)

• Three-subtest VC and PO provides limited 
measurement of these important constructs; 
no good rationale was provided for 
eliminating Comprehension and Picture 
Arrangement; Object Assembly (for ages 16 
to 74) would have provided more continuity 
with WISC-III. (K/L)

(Continues)

ch07.fm  Page 241  Tuesday, September 25, 2001  3:08 PM



242 PART III INTEGRATION AND APPLICATION OF WAIS-III RESEARCH

search that has been done with or on them.... This
research base allows practitioners to more fully understand
the meanings behind the performances of individuals as
well as various population groups.... However, theories of
intelligence have undergone significant changes (see Har-
rison, Flanagan, & Genshaft, 1997) and these changes
generally have not been reflected in the structure or strat-
egies underlying the Wechsler scales.... The Wechsler
scales have not responded to many of the more current
views of intelligence. (pp. 141–143)

Kaufman and
Lichtenberger (1999)

There are several major strengths that we found on the
WAIS-III, but not any weaknesses that we considered
major. Significant strengths that we feel are important
to highlight include the following: excellent standardiza-
tion sample, high reliability and stability of the IQs,
elimination of the reference group from the scaled score
computation, four-factor structure with Working Mem-
ory and Processing Speed, addition of Matrix Reasoning
and Letter-Number Sequencing to the overall battery,

extending the “bottom” by adding reverse-items, and en-
hanced neuropsychological interpretations made possible
with supplemental data tables for Digit Span and Digit
Symbol-Coding.

The changes made in this latest revision of the
WAIS have made it a much stronger instrument. There
are several abilities, such as fluid reasoning and working
memory, that were not possible to measure with confi-
dence in the earlier versions of the WAIS. With all of
these strengths highlighted, it is also important to note
that the WAIS-III does not measure every possible con-
struct that underlies intelligence. (p. 164)

Sattler and Ryan (1999)
The assets of the WAIS-III include its excellent stan-
dardization, excellent reliability, adequate validity, good
administrative procedures and excellent test manuals....
The limitations of the WAIS-III include limited range of
IQs, low reliability of some subtests, difficulty in inter-
preting norms when you substitute one or both supple-
mentary subtests for standard subtests, difficulty scoring
some subtests, and poor quality of some test materials.

TABLE 7.13 (Continued)

Area Advantage Disadvantage

Test
Interpretation

• Addition of Letter-Number Sequencing 
and the Digit Symbol Supplemental 
procedures provide excellent new 
neuropsychological data. (K/L)

• The addition of extra items to lower the 
floor of the test is quite helpful in the 
assessment of lower functioning individuals. 
(K/L)

• Addition of Symbol Search allows 
measurement of Processing Speed Index. 
(K/L)

• Addition of Letter-Number Sequencing 
enhances the “Freedom from 
Distractibility” factor, broadening the 
construct it measures and justifying its new 
name of Working Memory. (K/L)

• Replacing Object Assembly with Matrix 
Reasoning on the Performance Scale alters 
the meaning of the P-IQ, perhaps 
jeopardizing the continuity of the P-IQ 
construct from the Wechsler Bellevue-I to 
WAIS to WAIS-R to WAIS-III. Hence 
research on this construct for previous adult 
Wechsler measures may not generalize to 
the WAIS-III, especially the important 
neuropsychological research with unilateral 
brain damage. (K/L)

• With norms for the three IQs based on 11 
standard subtests, there is no way of knowing 
precisely what scores mean when you 
substitute one of the supplementary subtests 
(Letter-Number Sequencing and Symbol 
Search) or the optional subtest (Object 
Assembly) for a regular subtest. (S/R)
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Overall, the WAIS-III represents a major contribution
to the field of intelligence testing of adolescents and
adults. It serves as an important instrument for this pur-
pose. (p. 1262)

SUMMARY

This chapter reviews factor analysis of the
WAIS-III for the normal standardization sam-
ple, a variety of clinical populations, for males
and females, and for different age and ethnic
groups across the 16- to 89-year range. Because
the factor analyses reported here strongly sup-
port the WAIS-III’s construct validity—a very
positive feature of the test—we ended the chap-
ter with a summary of the WAIS-III’s pros and
cons. A table at the end summarizes the advan-
tages and disadvantages of the WAIS-III as de-
lineated in three major reviews of the battery.

Investigators have disagreed on the appropri-
ate number of factors underlying the WAIS-III,
and empirical techniques have also yielded dif-
ferent factor solutions depending on the criterion
employed. There is consensus that the one-factor
solution does not best fit the WAIS-III data. The
two-factor solution provides validation for the
Verbal–Performance split. The three-factor so-
lution is viewed as a quite viable model, with sta-
tistical and theoretical backing for the third
factor that is comprised of both Processing
Speed and Working Memory subtests. The four-
factor solution is deemed the most clinically use-

ful and statistically sound solution, which verifies
the publisher’s choice of creating a four-index
test.

Factor analyses for different ethnic groups
and different age groups have shown general
consistency with the overall four-factor struc-
ture. However, some variations in the structure
are apparent. In African American and Hispanic
groups the Arithmetic subtest has loadings split
on two factors, but the two factors are different
for these ethnic groups. In the oldest age group
of the WAIS-III standardization sample, many
more of the Performance subtests load on the
Processing Speed index than the two that typi-
cally comprise the Processing Speed index.
These variations in the factor structure aside,
overall, the four-factor indexes hold up well in
factor analysis of different ethnic and age groups.

The factor analyses also provide data pertain-
ing to each subtest’s relationship to the g factor
and to the degree of subtest specificity (reliable
unique variance) that each task possesses. The
best measures of g are Vocabulary, Similarities,
and Information; lowest g loadings are consis-
tently obtained by Digit Span and Digit Symbol-
Coding, but no WAIS-III subtests have poor g
loadings. All WAIS-III subtests have adequate or
ample specificity, except for Symbol Search and
Object Assembly, permitting examiners to make
subtest-specific interpretations for nearly all
tasks. The subtests that share the least variance
with other WAIS-III tasks and that have the
highest subtest specificities are Digit Span, Ma-
trix Reasoning, and Digit Symbol-Coding.
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Verbal–Performance
IQ Discrepancies: 

A Neuropsychological Approach

Wechsler (1939) published the first edition of the
Wechsler-Bellevue about a half century ago, and
clinical interest in Verbal–Performance IQ (V–P)
discrepancies probably surfaced a few minutes af-
ter publication. Just as Wechsler researchers enjoy
nothing more than factor-analyzing or abbreviat-
ing a battery, Wechsler clinicians have a difficult
time satisfying their craving for interpreting V–P
IQ discrepancies and relating such differences to
neurological impairment, psychopathology, and
diverse variables encompassing nearly every as-
pect of human behavior. Because of the extensive
literature on group differences in verbal and non-
verbal functioning and the clinical value of Wech-
sler’s dichotomy for any particular individual, this
book treats the topic of V–P IQ differences in two
chapters.

Chapter 8 deals with five major areas, all per-
taining to a neuropsychological understanding
of V–P IQ discrepancies: (1) an overview of V–P
studies of neurological patients having damage
confined to the left or right hemisphere; (2) the

nature of brain damage; (3) subtest patterns for
left- and right-lesions patients; (4) the inter-
action of gender and race with V–P discrepan-
cies in brain damage; and (5) the interaction of
age and education with V–P discrepancies in
brain damage. Chapter 9 focuses on a more clin-
ical understanding of V–P IQ differences. Al-
though the WAIS-III offers an additional way to
examine verbal–nonverbal differences, namely
the discrepancy between the Verbal Comprehen-
sion and Perceptual Organization indexes, Chap-
ters 8 and 9 focus primarily on V-IQ and P-IQ
because WAIS-III literature on discrepancies is
sparse.

V–P DISCREPANCIES
AND BRAIN DAMAGE

Research in neuropsychology has consistently
supported the notion that lesions in the left cere-

C H A P T E R 8 
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bral hemisphere are associated with diminished
verbal and language abilities, whereas lesions in
the right cerebral hemisphere are accompanied
by visual–spatial deficits (Reitan, 1955c). Conse-
quently, a logical hypothesis is that people with
left-brain lesions will demonstrate P > V profiles,
and those with documented right-brain lesions
will show V > P discrepancies. This hypothesis
has been tested in dozens of research investiga-
tions with the Wechsler-Bellevue, WAIS, and
WAIS-R, and the results of these many studies
are summarized and integrated in this section.
The one WAIS-III study was reported in the
WAIS-III technical manual (Psychological Cor-
poration, 1997), but only a partial seven-subtest
battery was administered to small samples of
adults with temporal lobe epilepsy; these data are
integrated with the large body of data on previous
Wechsler adult scales. The latter half of this chap-
ter treats numerous issues regarding the literature
on brain damage, such as the controversial topic
of gender differences in the relationship between
localization of lesion and V–P differences.

Right- versus Left-Brain Lesions
The predicted interaction between the nature of
a brain-damaged patient’s V–P IQ discrepancy
and the location of his or her lesion has been in-
vestigated with a diversity of samples, for exam-
ple, those with head injuries (Mattis, Hannay,
Plenger, & Pollock, 1994; Uzzell, Zimmerman,
Dolinskas, & Obrist, 1979), those wounded by a
missile (Black, 1973, 1976), patients with epi-
lepsy undergoing temporal lobectomies (Che-
lune, Naugle, Luders, Sedlak, & Awad, 1993;
Ivnik, Sharbrough, & Laws, 1987; Meier &
French, 1966), and patients with strokes or tu-
mors (Haaland & Delaney, 1981; Mattis, Han-
nay, & Meyers, 1992). Most samples, however,
are heterogeneous regarding the cause of the
brain damage and are best labeled “mixed” (Ma-
tarazzo & Herman, 1985).

Table 8.1 summarizes pertinent studies with
the Wechsler-Bellevue, Table 8.2 summarizes the
numerous WAIS studies, and Table 8.3 summa-

rizes the WAIS-R studies. Many of the Wechsler-
Bellevue and WAIS references were compiled by
Matarazzo and Herman (1985, pp. 902–905) and
Inglis and Lawson (1982), although we tracked
down the original source for every study in both
tables. The few studies available on brain injury
employing the WAIS-III used subjects with dif-
fuse brain injury (or the authors did not specify
the brain region that was affected); thus, we were
not able to include data from the WAIS-III on
right- and left-hemisphere lesions.

Tables 8.1 and 8.2 also include studies that have
previously been excluded from past summaries be-
cause the investigators failed to provide Verbal
and Performance IQs for the brain-damaged sam-
ples. These include studies that provided just the
V–P IQ discrepancy, but not the actual V- and P-
IQs (Goldstein & Shelly, 1973; Lansdell, 1968;
Reitan & Fitzhugh, 1971), as well as investiga-
tions that provided just the subtest scaled scores
(Reitan, 1955c) or weighted sums of scaled scores
(Smith, 1966b, 1966c) for the brain-damaged pa-
tients. Because several of these studies have been
widely cited in the literature (especially Reitan,
1955c and Smith, 1966b) it seemed important to
include their data in the computations to deter-
mine the relationship between V–P discrepan-
cies and location of brain lesion.

For Reitan’s (1955c) and Smith’s (1966b,
1966c) studies, it was necessary to determine the
best estimate of the Wechsler-Bellevue IQs for
the brain-damaged samples. For his samples,
Smith (1966b, 1966c) provided the weighted
sums of Verbal scores (excluding Vocabulary) and
Performance scores. We entered these sums into
the Wechsler-Bellevue IQ conversion table using
the mean age of each sample to determine the ap-
propriate column to enter (i.e., the column for
ages 45–49 for 46- and 47-year-olds; the mid-
point of the columns for ages 40–44 and 45–49
for his 45-year-olds). Reitan (1955c) provided a
graph of scaled scores on the separate subtests.
To estimate V- and P-IQs, we determined the
scaled score on each subtest (excluding Vocabu-
lary) from his graph, computed the weighted
Verbal and Performance sums, and entered these
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weighted sums into the Wechsler-Bellevue IQ
conversion tables, using the midpoint of the val-
ues in the columns for ages 35–39 and 40–44 (the
average age of subjects in his samples was 40
years).

We did not believe that these estimates intro-
duced any substantial error into the magnitude
of the mean V–P IQ discrepancies for Reitan’s or
Smith’s samples. To check out this hunch, we fol-
lowed the same procedure for data provided by
Klove (1959) and Klove and Reitan (1958). Be-
cause these investigators gave the mean IQs and
the mean weighted sums for their samples, we
were able to see how close the estimated V- and
P-IQs were (i.e., the values obtained by entering
the mean weighted sums into the columns for
the average age of each sample) to the actual, re-
ported IQs for the various samples. For Klove
and Reitan’s (1959) three samples and Klove’s
(1959) four samples, the estimated Verbal IQs
were within 1 point of the actual values for each
of the seven groups. Estimated Performance IQs
were within 1 point of actual Performance IQs
for three samples and were within 3 points for all
seven groups of brain-damaged patients. Conse-
quently, we feel confident in our estimates of the
V–P IQ differences for Reitan’s and Smith’s sam-
ples summarized in Table 8.1. We would have
liked to have followed similar estimation proce-
dures for Andersen’s (1951) samples of brain-
damaged groups, because Andersen (1950, 1951)
was truly the pioneer of the type of Wechsler
research presented in Tables 8.1, 8.2, and 8.3.
Unfortunately, his findings cannot be included
because of the peculiar nature of the subtest
scores he used.

Wechsler-Bellevue Studies
The results presented in Table 8.1 for a total of
761 patients (369 with left damage and 392 with
right damage) generally conform to the predic-
tions from neuropsychology, in which patients
with left-brain lesions had higher mean P- than

V-IQs in all but one Wechsler-Bellevue study,
and patients with right-hemisphere lesions like-
wise had mean V > P profiles for 17 of the 18
samples. Overall on the Wechsler-Bellevue, left-
brain-damaged adults had an average P > V su-
periority of 7.5 points, and right-brain-damaged
had a mean V > P advantage of 8.1 points. By
contrast, patients with diffuse brain damage
(spanning both hemispheres) had a mean V–P
IQ discrepancy of approximately zero (–0.l
points) with values ranging from –5.2 to +3.5,
based on data included in five of the studies cited
by Matarazzo and Herman (1985, Table 1), in
two of Reitan’s studies not included in their table
(Reitan, 1985; Reitan & Fitzhugh, 1971), and in
studies by Reitan (1955c) and Smith (1966b),
which required estimation of V- and P-IQs.

WAIS Studies
The results with the WAIS, shown in Table 8.2
for 1,395 patients (692 with left damage and 703
with right damage), are not as decisive as the
Wechsler-Bellevue data. The predicted P > V
profile for left lesions was found, but barely (2-
point discrepancy), in contrast to the substantial
V > P profile of 10.1 points identified for pa-
tients with right-hemisphere lesions. Of the 32
WAIS samples summarized in Table 8.2, a total
of 19 (or 59%) displayed both the characteristic
V > P pattern for right-brain lesions and P > V
pattern for left-brain lesions, using a mean V–P
IQ discrepancy of ± 1 point or more as necessary
for satisfying the criterion. However, if one in-
sists on a 6-point difference between mean V-
and P-IQs in the predicted directions, only 9 of
the 32 samples (28%) behaved as predicted. For
the 18 Wechsler-Bellevue samples summarized
in Table 8.1, 16 (89%) showed the predicted V–P
patterns using the liberal ± 1 criterion, and 8
samples (44%) displayed the hypothesized pat-
tern applying the more stringent ± 6 criterion.
These percentages are clearly higher than the
corresponding values for the WAIS.
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Overlapping Samples of Patients
Several of the samples summarized in Tables 8.1
and 8.2 are not independent but used some of
the same patients in more than one study. About
three-fourths of Smith’s (1966c) group of pa-
tients with frontal lobe lesions were included in
his larger group of patients with generalized le-
sions (see Table 8.1). Overlap also characterized
the WAIS research conducted by McGlone
(1977, 1978) and Black (1973, 1974a, 1974b,
1976), reported in Table 8.2. Whereas Smith
(1966c) noted the overlap with his previous study
(Smith, 1966b), Black and McGlone, unfortu-
nately, did not make readers aware of the con-
tamination in their respective samples until they
evidently were contacted for clarification by
Bornstein and Matarazzo (1982, 1984).

Data from Vega and Parsons (1969) for groups
with minimal and maximal sensory–motor def-
icit have typically been included in summaries of
WAIS brain lesion studies (Matarazzo & Her-
man, 1985). However, Vega and Parsons reported
that their total sample was essentially identical to
the sample used by Parsons, Vega, and Burn
(1969), so only the Parson et al. data are included
in the table. Similarly, because McGlone’s (1977,
1978) samples were “largely overlapping” (Born-
stein & Matarazzo, 1984, p. 707), only data from
her 1978 sample are included in Table 8.2.
(Bornstein and Matarazzo used only data from
McGlone’s 1977, larger sample. They were evi-
dently unaware that McGlone provided mean
Verbal and Performance IQs for different sam-
ples in her 1977 article. Verbal IQs were given
just for nonaphasic patients; Performance IQs
were presented for all left-lesion and right-lesion
patients.)

Data from all of Black’s studies are included in
Table 8.2, however, because the amount of over-
lap from sample to sample is unclear. None-
theless, as indicated in the notes to Table 8.1, the
known contamination in the brain-damaged
samples listed in each table is accounted for in
the procedure used to compute the mean V–P
discrepancies. Hence, the overall values shown

for the Wechsler-Bellevue and WAIS P > V and
V > P discrepancies are presumably corrected for
the overlap in samples.

WAIS-R Studies
The results with the WAIS-R for 11 samples (to-
tal N = 539, composed of 275 with left lesions
and 264 with right lesions), shown in Table 8.3,
are similar to WAIS data; patients with left le-
sions showed a small P > V profile whereas pa-
tients with right lesions demonstrated a more
noteworthy (though not as extreme) V > P pro-
file. Of the 11 WAIS-R samples, 9 (87%) dis-
played the characteristic V > P pattern for right-
brain lesions, using a mean V–P IQ discrepancy
of ± 1 point more as necessary for satisying the
criterion. For left-brain lesions, 5 of the 11
WAIS-R samples (45%), displayed the charac-
teristic V > P pattern by ± 1 point. Overall, of the
11 WAIS-R samples, only 2 (18%) displayed both
the characteristic V > P pattern for right-brain
lesions and P > V pattern for left-brain lesions. If
one insists on a more rigorous 6-point difference
between mean V- and P-IQs in the predicted di-
rections, only 1 of the 11 WAIS-R samples (Perez,
Schlottmann, Holloway, & Ozolins, 1996) be-
haved as predicted for both the right- and left-
hemisphere lesion subjects.

Comparison of Results
for Wechsler-Bellevue 

versus WAIS versus WAIS-R
The mean P > V discrepancy for patients with left
lesions is only about 2 points on the WAIS and
WAIS-R. That value is quite a bit lower than the
comparable value of 7.5 found for the Wechsler-
Bellevue. However, the mean value of V > P on
the WAIS (10 points) for those with right-brain
damage is higher than the means of about 7-8 ob-
tained for the Wechsler-Bellevue and WAIS-R.

Hence, the failure of most studies summa-
rized in Tables 8.2 and 8.3 to display characteris-

ch08.fm  Page 252  Tuesday, September 25, 2001  3:12 PM



CHAPTER 8 V–P IQ DISCREPANCIES: A NEUROPSYCHOLOGICAL APPROACH 253

tic P > V and V > P profiles by 6 or more points
is a function of the insensitivity of the WAIS and
WAIS-R V–P IQ discrepancy to left-hemisphere
lesions. Examination of Tables 8.2 and 8.3 re-
veals that of 32 WAIS samples (some overlap-
ping) in Table 8.2, 23 of the patient samples with
right-brain damage had V > P discrepancies of 6
or more points (72%), versus only 10 of the left-
brain damage samples having mean P > V dis-
crepancies of 6 or more points (31%). Of 11
WAIS-R samples in Table 8.3, the comparable
percents are 73 and 18, respectively. In contrast,
for the Wechsler-Bellevue (see Table 8.1), the
comparable value is 61% for both categories of
brain-damaged samples. Hence, the V–P IQ dis-
crepancy is sensitive to lesions of the right hemi-
sphere for all adult Wechsler scales, but only the
data for the old Wechsler-Bellevue suggest sensi-
tivity to left-hemisphere lesions.

Todd, Coolidge, and
Satz’s Large-Scale 

Study with the WAIS
Most of the groups shown in Tables 8.2 and 8.3
include relatively small numbers of patients with
localized brain damage in the left or right hemi-
spheres. Todd, Coolidge, and Satz (1977) pub-
lished the only study with more than 100 patients
having a well-defined lesion in either the left (N =
68) or right (N = 46) hemisphere. (Lansdell and
Smith, 1975, had a larger sample, but included
some patients with bilateral lesions.) These re-
searchers found V > P profiles for patients having
lesions in either hemisphere, as well as for addi-
tional samples of adults having diffuse brain dam-
age localized in both hemispheres (N = 69),
nonspecific brain damage evidencing no clear-cut
localization (N = 74), or psychiatric problems with
no known brain involvement (N = 78). These five
groups showed the following mean V–P IQ dif-
ferences:

Left Damage +6.0
Right Damage +7.7

Diffuse Damage +7.6
Nonspecific Damage +4.6
Psychiatric Controls +4.5

Smith’s Large-Scale 
Investigations Using

the Wechsler-Bellevue
Smith (1966a, 1966b) also found results contrary
to the predicted patterns. In his large-scale study
of 92 left-brain-damaged and 99 right-brain-
damaged adults using the Wechsler-Bellevue,
Smith (1966a) reported that V > P IQs charac-
terized both groups; only about one third of the
left-brain-damaged patients he studied at several
medical centers had the predicted P > V profile.
Although Smith’s (1966a) sample was criticized
for varying “dramatically in the type and the du-
ration of their brain damage” (Todd et al., 1977,
p. 450), he obtained similar results for a segment
of his larger sample, a rather homogeneous
group of 99 patients with acute tumors lateral-
ized to the left (N = 48) or right (N = 51) hemi-
sphere; less than half of the left-hemisphere
patients (43.8%) demonstrated the predicted P >
V profile (Smith, 1966b). Smith’s (1966a, 1966b)
results were considered not too generalizable to
most types of brain damage (e.g., Reitan &
Fitzhugh, 1971), or applicable only to chronic
(as opposed to acute) lesions (Russell, 1972).

The controversies surrounding Smith’s nega-
tive findings, and methodological issues in gen-
eral, were among the reasons why Todd et al.
(1977) conducted their large-scale study. As in-
dicated, Todd and his colleagues duplicated
Smith’s (1966a, 1966b) results of V > P profiles,
but this time with samples that were carefully de-
fined on key variables. Todd et al. not only failed
to find a relationship between V–P IQ discrep-
ancy and left–right lateralization of brain lesions,
but found no significant relationship between V–P
difference and acuteness versus chronicity of the
lesions, or even between V–P discrepancy and
the presence or absence of brain damage. As is
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evident from the preceding discussion, Todd et al.’s
psychiatric controls and the four brain-damaged
groups were not distinguishable on the basis of
their V–P profiles.

Smith’s (1966a, 1966b) studies included large
samples, but his data have been excluded from
tables summarizing V–P/localization studies (e.g.,
Matarazzo, 1972; Matarazzo & Herman, 1985)
because he failed to present mean Verbal and
Performance IQs for his brain-damaged groups,
as discussed previously.

Like Todd et al.’s (1977) findings, and the
general results of WAIS and WAIS-R studies
summarized in Tables 8.2 and 8.3, Smith’s data
do support lowered Performance IQ for patients
with brain damage to the right hemisphere. Only
18.2% of his heterogeneous sample of right-
damaged adults and 23.5% of his homogeneous
group of patients with acute brain tumors had P >
V IQ. Again, like the bulk of previous research,
his results do not reveal a consistent P > V profile
for adult patients with damage to the left hemi-
sphere. We have included Smith’s (1966b) study
in Table 8.1 because we were able to estimate
mean V- and P-IQs for that sample. Unfortu-
nately, this procedure could not be followed for
his larger, more heterogeneous sample of 191
adults with lateralized lesions (Smith 1966a) be-
cause he did not supply the requisite raw data.

Bilateral Brain Damage
As indicated, Todd et al. (1977) identified a V > P
profile on the WAIS for patients having lesions
in both cerebral hemispheres. Smith (1966a) also
found V > P patterns on the Wechsler-Bellevue
for 55 patients with bilateral damage; only
27.3% had P > V patterns. In fact, the nine studies
cited by Matarazzo and Herman (1985, Table 2)
that included patients with diffuse brain damage
spanning both cerebral hemispheres produced a
WAIS V > P profile by an average of 6.2 points
(range = –1.8 to 13.4). Munder (1976) found
WAIS V > P profiles of similar magnitude for
both of her samples with diffuse brain damage,

25 African American patients (+4.5 points) and
25 Caucasian patients (+6.3).

WAIS-R and WAIS-III V–P IQ Studies

We compiled a set of recent data that included
samples of patients with bilateral and diffuse
brain damage tested on either the WAIS-R or
the WAIS-III (see Table 8.4). Of the 13 WAIS-R
and 2 WAIS-III bilateral/diffuse brain damage
samples, 11 (73%) displayed V > P patterns (± 1
point), with 5 (33%) showing that pattern with
the ±6-point criterion. Of the WAIS-III studies,
one displayed the V > P pattern, the other did
not. Of the four samples that failed to yield low
P-IQ (by at least 1 point), one was an all-female
sample and two of the other three included pa-
tients with mild to moderate brain injuries. Thus,
the majority of WAIS-R and WAIS-III bilateral/
diffuse brain damage samples conform to the V >
P pattern that was found on the WAIS.

WAIS-III Factor Index Studies

Two WAIS-III V-P IQ studies are reported in
Table 8.4, and a third was excluded because the
authors (Martin, Donders, & Thompson, 2000)
failed to report IQs for their samples. However,
all three sets of authors did report a complete
factor index profile for their samples, and the re-
sults are quite revealing, as shown in Table 8.5.

All four of the small samples tested (Ns of 22–
31) were diagnosed with traumatic brain injury
(TBI), three with mild injuries and one with
moderate to severe injuries. The sample reported
by The Psychological Corporation (1997) in the
test manual displayed the so-called characteristic
V > P IQ profile (+5.1 points), as indicated in
Table 8.4. The index profile, however, provides
fascinating information that renders the V > P
profile meaningless. This sample of patients with
mild TBI earned their highest standard score
(92.1) on the Perceptual Organization index and
their lowest (73.4) on the Processing Speed index,
thereby revealing no deficit whatever in the abil-
ity presumed to be reflected in the Performance
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IQ. Instead, their marked deficiency was specifi-
cally in their ability to process information
quickly.

Three of the four samples summarized in Ta-
ble 8.5 earned their highest standard score on
Perceptual Organization and their lowest on
Processing Speed. The fourth sample, the group
with mild TBI studied by Martin et al. (2000)
displayed a totally flat profile, standard scores of
100–101. Because of the small sample sizes in
each study, the most meaningful set of mean in-
dexes is the one provided for the total of 105 pa-
tients with TBI: POI (99), WMI/VCI (95-96),
and PSI (90). This overall index profile suggests
intact Perceptual Organization and weak Pro-
cessing Speed. Indeed, for three of the four sam-
ples, the discrepancy between these indexes was
at least 9 points.

Hawkins (1998) examined the clinical samples
tested during the WAIS-III standardization to
determine if there were any indicators of brain
dysfunction that could be derived from study of
the WAIS-III IQs and indexes; his results also
support the sensitivity of the PSI. The clinical
groups included: Alzheimer’s disease (N = 35),
Huntington’s disease (N = 15), Parkinson’s dis-
ease (N = 10), traumatic brain injury (TBI; N =
22), chronic alcohol abuse (N = 28), Korsakoff’s
syndrome (N = 10), and schizophrenia (N = 42),
in addition to 25 patients with Multiple Sclerosis.
For all seven clinical populations, the PSI was the
low point in the WAIS-III profile (on average,
nearly one standard deviation below the high
point on each profile). Despite the clinical lore re-
garding the sensitivity to general brain dysfunc-
tion of fluid reasoning and visuo-constructional
abilities, the POI did not tend to be depressed
for this diversity of clinical samples. Hawkins’s
(1998) data suggest that Verbal Comprehension–
Processing Speed comparisons will better facilitate
screening of brain injuries than Verbal–Perfor-
mance IQ comparisons.

The relatively unaffected performance by the
subjects with diffuse TBI on the Perceptual Or-
ganization index (as well as some of the other
clinical samples studied by Hawkins) may be par-

tially explained by the inclusion of the new Ma-
trix Reasoning subtest; in post hoc analyses,
Martin et al. (2000) determined that this subtest,
in fact, was not affected by increased injury se-
verity. Thus, the overall impact of the inclusion
of Matrix Reasoning in the 5-subtest P-IQ, and,
especially, in the 3-subtest POI, may be a lessen-
ing of sensitivity to diffuse brain injury. Future
neuropsychological research is vital, especially
for samples with injuries other than TBI, and
with injuries lateralized to one hemisphere. The
prospect of the index profile rendering the
WAIS-III V–P IQ profile obsolete for the clinical
analysis and research investigation of brain dam-
age is both exciting and provocative. We urge re-
searchers to report both IQs and factor indexes,
however, to permit comparisons between the two
approaches, as was done by both The Psycholog-
ical Corporation (1997) and Fisher, Ledbetter,
Cohen, Marmor, & Tulsky (2000), but not Mar-
tin et al. (2000).

Overview of Results

The V > P pattern on the WAIS, WAIS-R, and
WAIS-III for patients with bilateral damage or
diffuse brain injury conforms to Wechsler’s (1958)
original clinical observation that patients with
“organic brain disease” usually display depressed
Performance IQs. However, the WAIS-III Pro-
cessing Speed Index may be even more sensitive
than the global measures of V-IQ and P-IQ on
the WAIS-III or on any of its predecessors. That
possibility is partially due to the addition of Ma-
trix Reasoning to the WAIS-III Performance
Scale, and, perhaps equally, to the elimination of
the highly-speeded Object Assembly subtest from
all global measures of nonverbal ability on the
WAIS-III.

General Conclusions regarding 
Studies of Brain Damage

Three general conclusions seem warranted based
on the numerous WAIS and WAIS-R studies of
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patients having left-, right-, and bilateral hemi-
sphere disease, and the small number of WAIS-III
studies on bilateral/diffuse brain damage:

1. Patients with damage to the right hemisphere,
whether the damage is unilateral or accompanied
by damage to the left hemisphere as well, are very
likely to manifest a substantial V > P profile.
2. Patients with unilateral damage to the left
hemisphere may show a slight P > V profile, but
not of a magnitude that is large enough or dis-
played consistently enough to be of much diag-
nostic benefit; indeed, they are almost as likely to
show V > P or no V–P discrepancy.
3. Patients with bilateral or diffuse brain injury
may show a V > P profile on the W-B, WAIS, and
WAIS-R. However, on the WAIS-III such a pat-
tern will likely not be as pronounced, and, in-
stead, the most evident pattern will be in the
factor indexes with the Processing Speed index
being the most depressed, especially in compari-
son to the Perceptual Organization index.

For the present, concerning lateralized brain
damage, let’s ignore the subtleties of the study-to-
study differences in the brain-damaged samples,
or in the neuropsychological procedure employed,
and combine data from all relevant investigations.
In the absence of ideal, well-controlled studies
using large numbers of patients with unilateral
brain damage, a compilation of data from the ex-
isting literature with the Wechsler-Bellevue,
WAIS, and WAIS-R provides the best guess at
the relationship between V–P IQ difference and
lateralized brain lesions. This overview of 2,695
adult patients (combining data from Tables 8.1,
8.2, and 8.3) is as follows:

The interacting effects of other variables on
the relationship between V–P IQ discrepancy

and location of a brain lesion, for example, of
acuteness versus chronicity of lesion, age of on-
set, gender, race, and the role played by each sep-
arate subtest, are discussed later in this chapter.

THE NATURE 
OF BRAIN DAMAGE

When Smith (1966a, 1966b) reported the first
major negative findings regarding left- versus
right-brain damage and direction of V–P IQ dis-
crepancy, he also speculated on the intervening
variables that may have led to the contradictory
findings. He pointed to methodological prob-
lems in most studies, including his own, stressing
that “lumping together younger and older pa-
tients with different types of lesions in various
parts of the two hemispheres obscures possible
significant differences in effects as a function of
the nature, age, extent, dynamics, and specific
locus of the lesion within arbitrarily defined cor-
tical and subcortical gross structures” (Smith,
1966a, p. 121).

Bornstein and Matarazzo (1984) also tried to
reconcile McGlone’s (1977, 1978) negative find-
ings for females with the bulk of positive findings
for other patient samples by focusing on the na-
ture of the brain damage in her samples. They
note: “[R]eview by us of McGlone’s actual data in
her published studies reveals that right lesion fe-
males did demonstrate the expected pattern of
VIQ greater than PIQ; and that, among the left
lesion women, patients’. ..vascular symptoms did
demonstrate the expected pattern of VIQ less
than PIQ, but women patients with tumor did
not” (p. 707).

Bornstein and Matarazzo (1984) went one
step further in this “sub-analysis” to emphasize
that “[a]mong the left tumor females. .. , more
than 50 per cent had meningiomas...which tend
to be slowly progressive [and] may allow the
brain to compensate” (pp. 707–708). Herring
and Reitan (1986) further noted that the males in

Left Lesion
(N = 1,336)

Right Lesion
(N = 1,359)

P > V = 3.6 V > P = 8.9
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McGlone’s (1977) samples of tumor patients had
more intrinsic tumors than did the females (who
had more extrinsic tumors), at least raising to
Herring and Reitan (1986) “the possibility that
the men had more malignant, destructive, and
extensive lesions” (p. 537).

The issue of whether V–P discrepancies and
side of lesion are more or less related for differ-
ent types of brain lesion is crucial and is com-
monly discussed; we have not, however, seen a
systematic treatment of this topic in the litera-
ture. Most investigators have combined a variety
of etiologies to form their “left-lesion” and “right-
lesion” samples, and even then they usually come
up with groups that are small by research stan-
dards. It is impractical to expect researchers to
identify samples whose lesions are due to tumors
or stroke and are restricted to the anterior left or
right parietal lobes.

Such control would be useful, because much
clinical experience by neuropsychologists like
Reitan has led to detailed understanding of
brain–behavior relationships. For example, Rei-
tan (1974) states that, “Block Design is especially
sensitive to posterior right hemisphere involve-
ment and especially to right parietal and occipi-
tal damage whereas Picture Arrangement is
more sensitive to anterior right temporal le-
sions” (p. 45); other researchers have verified
these findings (e.g., Long & Brown, 1979). But
that degree of control is not feasible in research.
Even if it were, other variables would impinge on
the interpretation of the findings of a very spe-
cific type of brain damage: severity of the lesion,
cause of the brain damage, acuteness or chronic-
ity of the lesion, age at onset, education of pa-
tient, and so forth.

In the absence of the ideal, we have accumu-
lated findings from the available studies that used
reasonably homogeneous samples. Table 8.6 sum-
marizes the results of 27 studies, comprising eight
samples of stroke victims, six patient groups with
generalized or posterior tumors, twelve samples
with temporal lobe epilepsy, three groups with
head injuries, one with missile wounds, and three

samples whose injuries were confined to the
frontal lobes. The results are interesting.

Lesions Caused by Stroke,
Head Injury, and Tumors

Stroke victims show substantial V–P discrep-
ancies. Because the composite samples are rela-
tively large (about 125 with lesions in each
hemisphere), we can have confidence in the gen-
eralizability of the results: P > V by 6  points for
left-lesion patients, and V > P by 13  points for
patients with right-hemisphere lesions. These
hypothesized findings are even more dramatic
for male stroke victims—V–P differences of about
–10 and +17 points for patients with left and
right lesions, respectively. For females, however,
only strokes to the right hemisphere produced
the predictable V > P pattern (by a substantial 9
points); for left-lesion female patients who have
had strokes, the V–P discrepancy was zero.

The direct impact of stroke on differential V–P
performance, more so than other lesions, follows
logically from the nature of cerebrovascular acci-
dents: They feature “the disruption of the supply
of nutrients—primarily oxygen and glucose—to
the brain as a result of disrupted blood flow. The
inability of the nervous tissue of the brain to sur-
vive more than several minutes of oxygen de-
privation accounts for the rapidity with which
irreversible brain damage takes place (Lezak,
1995, pp. 194–195). Further, “[s]ince each carotid
artery supplies blood to one cerebral hemisphere,
lateralized deficits are common among stroke vic-
tims” (Brown, Baird, & Shatz, 1986, p. 387).

No other type of lesion, besides stroke, showed
such dramatic results. In the first edition of this
book, stroke was joined by head injury in pro-
ducing striking and predictable P > V and V > P
findings, but data were based on a single study
with small sample sizes (Uzzell et al.’s, 1979, al-
most all-male sample of patients with hematomas,
hemorrhagic contusions, or cerebral swelling).
However, additional data on head-injured samples
are now available and are included in Table 8.6. As
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shown in the “totals” portion of Table 8.6, the
weighted mean V–P IQ discrepancy for right le-
sions due to head injuries is much less dramatic
(+10.6) than the 17.5-point difference reported
by Uzzell et al., and the V–P discrepancy for left
lesions is nonexistent (–0.1).

Patients with generalized or posterior tumors
do not demonstrate clear-cut laterality findings.
As shown in Table 8.6, tumors to the left hemi-
sphere produced no V–P difference for the com-
posite sample of 132 patients; right-brain tumors
for about an equal number of patients produced
V > P, as predicted, but the mean value of 9 points
is substantially less than the sizable discrepancy
found for patients who have had strokes.

Temporal Lobe Epilepsy
The most frequent group of homogeneously de-
fined patients with lateralized lesions has been
patients with temporal lobe epilepsy. Data are
presented for 12 separate samples in Table 8.6,
most of whom were tested postoperatively fol-
lowing removal of the afflicted temporal lobe.
For some of these samples, data were presented
that permitted evaluation of V–P discrepancies
both before and after the lobectomy.

Basic Findings for More
than 400 Patients with Epilepsy

Patients with temporal lobe epilepsy displayed
predictable V–P differences based on the side
that the lesion was located. Because one sample
comprised only children with epilepsy (Fedio &
Mirsky, 1969), aggregated data are presented
both with and without this young sample. Re-
gardless of the inclusion of children, patients
with left lesions had P > V by about 6 points, and
those with right lesions had V > P by about 2
points. Because these composite values are based
on about 500 patients, the results are probably
generalizable to other samples of patients with
temporal lobe epilepsy.

These studies have the advantage of being
confined to a reasonably specific part of each

hemisphere, and most of the samples were tested
following the surgical removal of the affected
temporal lobe. Consequently, it is sensible to
conclude from Table 8.6 that the left temporal
lobe has a clear impact on verbal ability, as mea-
sured by Wechsler’s Verbal Scale, and the right
temporal lobe has a small, but decided impact on
a person’s success on Wechsler’s Performance
Scale in comparison to the Verbal scale. Data for
separate groups of patients with temporal lobe
epilepsy suggest that the findings may hold true
for males but not females; however, the small
samples of men and women prevent anything
other than tentative hypotheses.

WAIS-III Data

The Psychological Corporation (1997, Tables
4.40 and 4.42) included postoperative data on 4
Verbal and 3 Performance subtests for 27 pa-
tients with temporal lobe epilepsy, 15 who had a
left lobectomy (mean age = 32.5; 73.3% female;
93.3% Caucasian; 73.3% with at least some col-
lege) and 12 who had a right lobectomy (mean age
= 30.5; 50% female; 58.3% Caucasian, 33.3% Af-
rican American, 8.3% Hispanic; 75% with at least
some college). The following WAIS-III subtests
were administered to the 27 patients: Verbal
(Vocabulary, Similarities, Digit Span, Letter-
Number Sequencing) and Performance (Digit
Symbol-Coding, Block Design, Matrix Reason-
ing). The patients with left lesions, who had a
left lobectomy, earned a mean Performance
scaled score of 10.0 compared to a mean of 8.3
on the Verbal subtests. This substantial differ-
ence is in the predicted direction of P > V. The
patients with right lesions who had a right lobec-
tomy averaged 9.8 on Verbal subtests and 10.2
on Performance subtests, a slight V > P pattern
that is opposite to prediction. The predicted
finding for patients with left lobectomy is consis-
tent with previous research, as is the more pro-
nounced result for patients with epilepsy who
have left versus right temporal lesions. However,
the opposite profile for patients with right lobec-
tomies is not consistent with most previous re-

12
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search, though it does mirror Chelune et al.’s
(1993) results.

The Psychological Corporation (1997) ad-
ministered two subtests from three of the factor
indexes plus a single Processing Speed task.
Mean scaled scores were computed for each of
the three indexes for each patient sample; these
means are shown below, with the mean Digit
Symbol-Coding scaled score serving as the esti-
mate of PSI.

Note that the patients with right lesions per-
formed better on all four factors. However, the
differences were substantial for VCI and WMI
(consistent with predictions, because both of
these scales are composed of Verbal subtests) and
trivial for POI and PSI. The Psychological Cor-
poration (1997) also administered the WMS-III
to the patient sample and found predictable pat-
terns for both groups: Patients with left lesions
had higher scores on visual than auditory tasks,
both immediate and delayed, whereas patients
with right lesions performed better on auditory
than visual memory tasks.

Preoperative versus
Postoperative V–P Discrepancies

Table 8.7 shows the results of three studies of pa-
tients with temporal lobe epilepsy that permitted
a comparison of preoperative and postoperative
scores on the Wechsler Verbal and Performance
scales. The samples differed greatly in the mean
interval between the temporal lobectomy sur-
gery and the posttest (means of about 1 month, 1
year, and 3 years). Nevertheless, in nearly all
samples V–P differences prior to surgery were in
the predictable directions based on the side of
the lesion, but these discrepancies were small;
subsequent to surgery, V–P differences were still
mostly in the predicted directions, but the re-

moval of the left or right temporal lobe appar-
ently led to a substantial increase in mean V–P
discrepancies.

Across samples, with about 100 subjects in
each group (left and right lobectomies), the V–P
differences changed from about 2 points before
surgery to about 6  points after surgery for the
left-brain patients and changed from less than
one point change before surgery to about 1
points after surgery for the right-brain patients.
Following the lobectomies, left-brain patients
dropped about 2 points in Verbal IQ and gained
2  points in Performance IQ, and right-brain
patients evidenced virtually no change in their
Performance IQs and gained only 1 point in
their Verbal IQs.

Meier and French (1966) noted that Picture
Arrangement scores were especially depressed
due to right temporal lobectomy. Lezak (1995)
and Milner (1954) observed the opposite in their
clinical observations, namely, that patients with
temporal lobe lesions did poorly on Picture Ar-
rangement but that this poor performance was
present prior to surgery and did not worsen from
the lobectomy.

Lezak (1995) seemed to support Milner’s
(1954) conclusion that abnormally functioning
tissue may lead to greater deterioration of test
performance than the absence of the tissue. The
data in Table 8.7, however, provide an empirical
contradiction to Milner’s inference, at least re-
garding the relationship of V–P discrepancies to
the removal of the left or right temporal lobe in
patients with epilepsy.

Chelune et al. (1993) had alternative explana-
tions for the modest retest effect that was present
in both of their right- and left-lesion samples.
They agreed that, on the surface, the findings
were generally consistent with what commonly
appears to be “improvement” in IQs after sur-
gery. However, Chelune et al. had an additional
control group sample of epilepsy patients who
had not received surgery that shed new light on
the retest effects seen in the IQs. When con-
trasting the left- and right-brain temporal lobe
patients that had surgery to the control group

VCI POI WMI PSI

Left Lobectomy 7.8 10.3 8.8 9.4
Right Lobectomy 9.6 10.4 10.0 9.8

12
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that had not had surgery, they found that the un-
operated sample had similar mean IQ improve-
ments. Because the improvements were similar
across groups that had surgery and that did not,
the observed improvements are most likely at-
tributable to a positive practice effect. Indeed,
the most measurable improvements in Chelune et
al.’s samples were in the P-IQ, which typically has
more substantial practice effects than the V-IQ
(see Chapter 6).

Temporal Lobe versus
Parietal Lobe Lesions

Warrington and James (1967) divided their 36
right-lesion and 29 left-lesion patients into the
following groups, each composed of 16 or 17 pa-
tients: right temporal, right parietal, left tempo-
ral, left parietal. The two right-damage groups
overlapped by two patients who had damage to
both areas, and the two left-damage groups over-
lapped by three patients; 62% of the patients had
tumors.

Warrington and James found no difference
between the right temporal and right parietal
groups regarding V–P discrepancy, with both
showing a substantial 15-point difference favor-
ing Verbal IQ. However, left temporal damage
seemed more sensitive than left parietal damage
to a verbal deficit; the former group had P > V by
6  points, compared to P > V of 3 points for the
latter sample. The P > V pattern of nearly 7
points for the patients with left temporal damage
(composed of 10 with tumors, 3 with strokes, 2
with abscesses, and 1 each with a missile wound
and lobectomy) is similar to the P > V discrep-
ancy reported in Table 8.6 for patients with left
temporal lobe epilepsy.

Frontal Lobe Lesions
In contrast to the temporal lobe’s relationship to
the differential cognitive functioning of the two
hemispheres, the frontal lobe seems to be exter-
nal to the cerebral asymmetry. Combining data

from Smith’s (1966c) and Whelan and Walker’s
(1988) studies of tumors confined to the frontal
lobes, and Black’s (1976) study of missile wounds
that were similarly confined, Table 8.6 reveals
very slight V–P differences for patients with left-
or right-brain lesions. Although the differences
are both in the predicted direction, they are too
small (2 to 2  points) to be of consequence.

Frontal versus Posterior Lesions
When WAIS scores of missile wound patients
with frontal lesions are compared to the scores of
missile wound patients with posterior lesions,
the frontal lobe sample earned IQs of about 100,
significantly higher than the mean IQs of about
90 earned by patients with posterior lesions
(Black, 1976). Also, Lansdell and Smith (1975)
found that nonverbal factor scores were signifi-
cantly related to side of lesion in the predicted
direction; however, “Scores for patients with
damage limited to the frontal lobes showed small
side differences, suggesting that damage other
than to the frontal lobe on the right caused the
impairment shown by the nonverbal scores”
(p. 923).

All of these results are consistent with Teu-
ber’s (1964) conclusions from a review of perti-
nent literature that (1) lesions in the frontal
lobes affect cognitive performance less than le-
sions in other parts of the brain, and (2) there are
no apparent differences between the effects of
right and left lesions of the frontal lobes on
higher intellectual functions. The present results
are also consistent with the findings of other in-
vestigations of missile wounds to the frontal
lobes (Newcombe, 1969; Schiller, 1947) and of
frontal lobe tumors (Pollack, 1955).

Although Smith (1966c) did not detect a later-
ality pattern in the V–P differences of patients
with left versus right frontal tumors, he did ob-
serve two findings that are at variance with Black’s
(1976) results with missile wound patients and
with Teuber’s (1964) conclusions. First, he found
that patients with left frontal tumors had lower

12

12

ch08.fm  Page 266  Tuesday, September 25, 2001  3:12 PM



CHAPTER 8 V–P IQ DISCREPANCIES: A NEUROPSYCHOLOGICAL APPROACH 267

Full Scale IQs than those with right frontal tu-
mors (90 versus 101); second, he found that pa-
tients with frontal lobe tumors in one of his
subsamples (but not in the other) earned similar
mean Full Scale IQs to patients with lesions in
nonfrontal regions of the brain. Smith (1966c) at-
tributed these aberrant findings to differences in
his samples from many previous samples on vari-
ables such as age (his group was older than most
samples, with a mean age of 46) and the acuteness
of the lesions in his samples (they were tested im-
mediately before or just after surgery).

Interestingly, Whelan and Walker (1988) rep-
licated Smith’s (1966c) results almost exactly
with their male and female tumor patients. Like
Smith’s group, Whelan and Walker’s patients
had an average age of 47 and were tested within 1
month of surgery (48 presurgery, 16 postsur-
gery). In Whelan and Walker’s investigation,
men and women with right frontal lobe tumors
achieved WAIS IQs of about 100, but those with
left frontal lobe tumors had depressed Verbal
and Performance IQs of 90, paralleling the low-
ered IQs of patients with left posterior tumors.

Whelan and Walker (1988) further demon-
strated that tumors in the right hemisphere are
more likely to produce the expected large V > P
discrepancy if they are located in the posterior
regions of the brain (14.7 points) than in the an-
terior, frontal regions (5.6 points). This finding
held true for separate samples of men and
women. Patients with lesions in the left hemi-
sphere, however, failed to produce P > V pat-
terns regardless of the location of the tumors.

Table 8.6 shows that patients with missile
wounds in various portions of the brain (Black,
1974b) showed predictable V–P discrepancies
depending on which side the wound was on, but
that the differences were a rather small 4 points.
Black (1974b) noted, however, that most (about
85%) of the patients with missile wounds in his
sample had frontal lobe injuries, although the in-
juries often affected other regions as well.
Hence, the V–P discrepancies that he found for
missile wound patients were probably attenuated
by the preponderance of frontal lobe lesions. By

way of contrast, only about 20% of his right- and
left-lesion samples had temporal lobe lesions,
about 35% had lesions of the occipital lobe, and
about 10% had parietal wounds. (The percent-
ages exceed 100 because many patients had dam-
age to multiple areas.)

ACUTE VERSUS
CHRONIC LESIONS

The impact of the recency of the lesion on cogni-
tive impairment has been discussed by early re-
searchers of V–P differences in patients with
unilateral lesions as a likely intervening variable
in many studies (Fitzhugh, Fitzhugh, & Reitan,
1961; Klove & Fitzhugh, 1962). These investiga-
tors felt that failure to control for the acuteness
versus the chronicity of the left or right lesions
probably accounted for the negative findings in
the literature. Specifically, they hypothesized that
acute (new) lesions are more likely than chronic
(long-standing) lesions to lead to predictable V–P
discrepancies for patients with unilateral brain
damage. This hypothesis is consistent with a bulk
of clinical and research findings (Lezak, 1995)
that stress that “the recency of the insult may be
the most critical factor determining the patient’s
psychological status” (p. 282).

Fitzhugh et al.’s Study
Fitzhugh et al. (1962) systematically evaluated
the acute–chronic dimension and found signifi-
cant V–P discrepancies in the predicted direc-
tion only for their sample of patients with acute
lesions; the differences for the chronic patients,
though in the anticipated direction, were just 2
to 4 points.

Although Fitzhugh et al.’s study is often cited
as evidence for the impact of the recency of brain
damage on Wechsler test patterns, their samples
of acute and chronic patients differed on num-
erous other variables as well: institution (acute
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patients were at a university medical center,
chronic patients at a state hospital); gender (acute
patients were predominantly male, chronic pa-
tients included a majority of females); nature of
brain damage (acute injuries were almost all
strokes, tumors, or head injuries, whereas chronic
patients had convulsive disorders due to a wide
variety of causes); education level (acute patients
had an average of 8 years of education; chronic
patients had an average of 5  to 6 years); and IQ
level (acute patients had mean FS-IQs of about
85; chronic patients had mean FS-IQs of about
70). Based on the previous discussion of gender
differences, that variable alone might have ac-
counted for the different V–P findings for the
acute and chronic patients.

Aggregated Data
from Several Samples

Table 8.8 was compiled from Fitzhugh et al.’s
(1962) investigation and two additional studies
(comprising four samples in all) that examined
acuteness versus chronicity as an independent
variable. The combination of data from these di-
verse samples should give more insight into the
importance of this variable than is provided by
Fitzhugh et al.’s unmatched samples. The data

from the two samples of patients who have had
strokes investigated by Inglis, Ruckman, Lawson,
MacLean, & Monga (1982) are of particular value
because the samples of acute and chronic patients
were carefully matched on the variables of gender
(by treating males and females separately), age,
education (exception: chronic males with left le-
sions were much more educated than acute
males with left lesions), familial lefthandedness,
and severity of lesion.

Fitzhugh et al. (1962) did not specify how soon
after the brain lesion the group with “recently
developed symptoms of cerebral dysfunction”
(p. 306) were tested, but they noted that the
chronic sample was tested about 25 years follow-
ing the first noted seizure. Todd et al. (1977) used
a 1-year cutoff to determine acuteness and chro-
nicity; all patients who were tested on the WAIS
within 1 year of brain damage were designated as
acute, while those tested 13 or more months fol-
lowing damage were classified as chronic. In Ing-
lis et al.’s (1982) study, the acute samples had
suffered a stroke within 6 months of testing (mean
= 3 months), and the chronic groups had had a
stroke 1–12 years prior to testing (mean = 4 years).

As indicated in Table 8.8 for the composite
samples, left-brain-damaged patients with acute
lesions and with chronic lesions both had a P > V
difference of about 2  points. Among right-

12

TABLE 8.8 V–P IQ discrepancies for patients with acute and chronic lesions lateralized 
to the right or left hemisphere

Acute Lesions Chronic Lesions

Left Right Left Right

Study N V–P N V–P N V–P N V–P

Fitzhugh et al. (1962) 18 –9.1 25 +15.0 20 –3.9 25 +2.1
Todd et al. (1977) 15 +12.7 11 +10.5 26 +2.2 20 +6.3
Inglis et al. (1982)

Males 10 –10.2 10 +24.0 10 –20.3 10 +15.2
Females 10 –5.3 10 +6.6 10 +5.8 10 +2.4

Weighted Mean 53 –2.4 56 +14.2 66 –2.5 65 +5.5

12
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hemisphere patients, however, acute subjects
showed a far more substantial V > P discrepancy
than chronic patients (14 versus 5  points). Both
right-lesion groups showed the predicted pat-
tern, but only the acute group showed a sizable
discrepancy. Thus, the data in Table 8.8 suggest
that left-lesion patients do not vary in their V–P
differences as a function of the recency of the le-
sion, but that acuteness–chronicity is a key vari-
able for patients with right-hemisphere damage.

Generally, the most neurobehavioral recovery
from traumatic brain injury is made in the first
years after the injury. The most rapid recovery
typically occurs within the first 3–6 months and
then a plateau occurs around 2 years (Jones,
1992). Within these broad parameters, some
abilities recover more quickly than others, and
improvement from traumatic brain injury is a
heterogeneous process.

The relative improvement, over time, in right-
brain cognitive functioning by patients with dam-
age to that side of the brain attests to the recuper-
ative powers of brain-injured people. Lezak (1995)
states: “Cognitive functions, particularly those
involving immediate memory, attention and con-
centration, and specific disabilities associated
with the site of the lesion generally continue to
improve markedly during the first six months or
year, and improvement at a progressively slower
rate may go on for a decade or more following a
stroke or other single-event injury to the brain”
(p. 283). Nonetheless, it is still consistent with
previous research and clinical experience to find a
V > P discrepancy of 5  points in chronic right-
lesion patients beause full recovery is rare, even
for apparently slight injuries (Brodal, 1973;
Schachter & Crovitz, 1977).

Correlational Studies
Snow, Freedman, and Ford (1986) correlated the
absolute value of the V–P differences for several
samples of left- and right-lesion patients with the
number of months following the onset of the
damage. They obtained a strong negative rela-
tionship (–.83) based on data from Wechsler-

Bellevue investigations, showing once again that
larger V–P IQ discrepancies are more likely to
emerge for patients who recently became brain
injured than for those with long-standing inju-
ries. Because Snow et al. (1986) grouped the left-
lesion and right-lesion samples together for their
correlational analysis, it was possible neither to
deny nor confirm the hypothesis proposed here
that acuteness versus chronicity is a more impor-
tant variable for lesions to the right hemisphere.
Paniak, Silver, Finlayson, and Tuff (1992) exam-
ined the time from injury to WAIS-R testing in a
sample of head-injured patients and found that
longer time from injury to testing was associated
with higher Performance IQ (r = .29, p < .01).
Like Snow et al., Paniak et al. did not provide
data on the duration of injury across separate
left- and right-hemisphere lesion patients.

SUBTEST PATTERNS
FOR LEFT- AND 

RIGHT-LESION PATIENTS

The diverse studies of brain-damaged patients
suggest that the Wechsler V–P discrepancy seems
to be a better indicator for those with right lesions
than for those with left focal damage. This section
examines the separate Wechsler subtests to see if
observable patterns are evident that help make
sense of the accumulating data on brain damage.

Mean Scaled Scores for Patients 
with Focal Brain Damage

Table 8.9 presents mean scaled or weighted scores
on the 11 Wechsler subtests for all of the unilater-
ally brain-damaged patient samples that provided
these data for all or most subtests. The table in-
cludes five samples tested on the Wechsler-
Bellevue and eight assessed with the WAIS. Typ-
ically, the mean scores for right-lesion samples
on the tests of verbal ability were in the average
range (9–11); exceptions were for the two tasks

12
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that are more associated with the Freedom from
Distractibility/Working Memory factor than the
Verbal Comprehension factor (Arithmetic, Digit
Span) and for the two groups (samples 12 and 13
in Table 8.9) with low overall functioning. Mean
scores for right-lesion patients were in the aver-
age range for four W-B/WAIS samples (samples
1, 3, 7, 8) on Block Design, and for three W-B/
WAIS samples on Object Assembly (samples 1,
3, 7). However, samples 1, 3, and 8 are limited to
patients with temporal lobe epilepsy; lesions to
the temporal lobe are not associated with poor
performance on Block Design and Object As-
sembly, both of which are sensitive to lesions in
the more posterior regions of the right hemi-
sphere (Lezak, 1995; Reitan, 1986).

Left-lesion samples generally scored higher on
Performance than Verbal tasks, as many hypothe-
size. However, they usually scored below the aver-
age range on all subtests (except for left-lesion
samples 3 and 6 in Table 8.9, who scored in the av-
erage range on nearly all Performance subtests).

Table 8.10 presents mean age-based scaled
scores on the WAIS-R subtests for three unilat-
erally brain-damaged patient samples that pro-
vided these data for all or most subtests. Because
sample sizes are small, only the weighted means
for 69 patients with left lesions and 61 patients
with right lesions will be addressed. Those with
left lesions performed comparably (and poorly)
on all subtests, with no Verbal–Performance dis-
tinction evident. However, the right-lesion sam-
ples demonstrated their highest scores on Verbal
subtests and their lowest scores on Performance
tasks, as predicted, with only Picture completion
behaving more like a Verbal than Performance
subtest.

Discrimination between Right-
Lesion and Left-Lesion Patients

Table 8.11 summarizes the data in Table 8.9 by
presenting mean scaled scores for left- and right-
lesion patients tested on the Wechsler-Bellevue
and the WAIS. These mean values, as well as the

mean difference in scaled scores for patients with
left versus right lesions, are presented separately
for each test as well as together. Table 8.12 then
pools the W-B and WAIS data with the WAIS-R
subtest data from Table 8.10 to provide a broad
overview of the left lesion versus right lesion dis-
crimination ability of each of the 11 subtests
common to the three WAIS-III predecessors.

Overall comparison of the subtest perfor-
mance of left- and right-lesion patients on the
Wechsler-Bellevue, WAIS, and WAIS-R indi-
cates the following: Right-lesion patients out-
scored left-lesion patients by an average of 1 to
2  points on all Verbal subtests; left-lesion pa-
tients outperformed right-lesion patients on all
Performance subtests except Digit Symbol by 1
to 1  points; the patient samples did not differ in
their scores on Digit Symbol.

Only three subtests functioned markedly dif-
ferently on the Wechsler-Bellevue, WAIS, and
WAIS-R: Picture Completion, Arithmetic, and
Similarities. Whereas Picture Completion dis-
criminated effectively between left- and right-
lesion samples on the Wechsler-Bellevue, it did
not do so on the WAIS or WAIS-R. Both Arith-
metic and Similarities discriminated adequately
for both the Wechsler-Bellevue and WAIS, but
not for the WAIS-R.

When subtest data were combined for all 16
samples (Table 8.12), Digit Symbol and Picture
Completion failed to discriminate effectively be-
tween left- and right-lesion patient groups. The
three remaining Performance tasks all discrimi-
nated in the predicted direction between the two
patient samples, and they all discriminated about
equally well. The six Verbal subtests discrimi-
nated effectively between left- and right-lesion
samples in the predicted fashion. Digit Span,
Vocabulary, and Comprehension were the best
discriminators, followed by Information, Similar-
ities, and Arithmetic, which were about equally
good at it.

If the subtest means are examined for only
left-lesion patients and only for right-lesion pa-
tients to determine which tasks produce the larg-
est differences within each group, the following

12
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results emerge. On the Wechsler-Bellevue, left-
lesion patients did best on Object Assembly and
Block Design and worst on Digit Span and
Arithmetic; on the WAIS, they did best on Pic-
ture Completion and Block Design and worst on
Digit Symbol and Digit Span. On the WAIS-R,
left-lesion patients did best on Picture Comple-
tion and worst on Digit Symbol.

For patients with right-hemisphere lesions, the
following dyads are highest and lowest: on the
Wechsler-Bellevue, Comprehension/Information
versus Digit Symbol/Picture Arrangement; on
the WAIS, Comprehension/Vocabulary versus
Digit Symbol/Object Assembly; on the WAIS-R,
Vocabulary/Information versus Digit Symbol/
Object Assembly.

The Psychological Corporation (1997) pre-
sented WAIS-III data for 27 patients with tem-
poral lobe epilepsy who had undergone either a
left or right lobectomy, but they administered
only four Verbal and three Performance subtests.
The patients with right lesions scored higher on
all subtests except Block Design, which pro-
duced nearly equal means (10.4, left lesion; 10.2
right lesion). Consistent with expectancies based
on location of the lesion, the patients with right
lesions (N = 12) scored much higher than pa-
tients with left lesions (N = 15) on the four Ver-
bal tasks (means of 9.8 and 8.3, respectively), but
only slightly higher on Performance subtests
(10.2 vs. 10.0). In order of magnitude, the differ-
ences in favor of the patients with right lesions

TABLE 8.11 Differences between the weighted means earned on the 11 Wechsler-Bellevue 
and WAIS subtests by patients with left and right lesions

Wechsler-Bellevue WAIS Total

Subtest

Left 
Lesion 
N=118

Right 
Lesion 
N=120

Mean 
Diff.

Left 
Lesion 
N=178

Right 
Lesion 
N=205

Mean 
Diff.

Left 
Lesion 
N=296

Right 
Lesion 
N=325

Mean 
Diff.

C 8.1 10.7 –2.6 7.7 10.3 –2.6 7.9 10.5 –2.6
V 7.4 9.9 –2.5 7.8 9.9 –2.1 7.6 9.9 –2.3
DSp 5.7 8.0 –2.3 7.5 9.4 –1.9 6.8 8.9 –2.1
I 7.8 10.1 –2.3 8.2 9.7 –1.5 8.0 9.9 –1.9
S 7.4 9.9 –2.5 7.8 9.4 –1.6 7.7 9.6 –1.9
A 6.2 8.4 –2.2 8.2 9.2 –1.0 7.4 8.9 –1.5
DSy 7.0 7.0 0.0 5.4 5.9 –0.5 6.3 6.4 –0.1
PC 8.9 7.3 +1.6 9.3 8.9 +0.4 9.2 8.3 +0.9
BD 9.0 7.3 +1.7 8.4 7.6 +0.8 8.6 7.5 +1.1
OA 9.4 8.1 +1.3 7.8 6.8 +1.0 8.4 7.3 +1.1
PA 8.3 7.2 +1.1 8.3 7.1 +1.2 8.3 7.1 +1.2

NOTE: Mean Diff. = mean for patients with left lesions minus
the mean for patients with right lesions. Subtests are listed in
the order of their mean differences for the total sample, going
from the most negative to the most positive.
These weighted means are based on data presented in Table 8.9
for five Wechsler-Bellevue and eight WAIS studies. Sample
sizes shown are for all subtests except Information, Compre-

hension, and Digit Symbol, which had missing data for some
samples tested on the WAIS. The sample sizes for Information
and Comprehension were as follows: WAIS—left lesions =
149, right lesions = 169; Total—left lesions = 267, right lesions
= 289. For Digit Symbol, the corresponding WAIS and Total
sample sizes were 109, 129, 227, and 249, respectively.
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were as follows: Similarities (+2.2), Digit Span
(+2.0), Vocabulary (+1.3), Letter-Number Se-
quencing (+0.5), Matrix Reasoning (+0.5), Digit
Symbol-Coding (+0.4), and Block Design (–0.2).

Hemispheric Functioning:
Process versus Content

The results summarized in Tables 8.11 and 8.12
are quite revealing and may relate to the reason
why patients with left-hemisphere lesions do not
display the predicted P > V profile in most stud-
ies. For both the Wechsler-Bellevue and WAIS,
the deficiencies shown by left-lesion patients are
on the third or distractibility factor, not on the
Verbal Comprehension dimension—namely the

triad of Digit Span, Arithmetic, and Digit Sym-
bol. (The results from the WAIS-R are not quite
as clear-cut. However, only one of the samples
included scores from most of the Freedom from
Distractibility factor.) The Freedom from Dis-
tractibility factor has been interpreted as sequen-
tial or successive processing (Bannatyne, 1971,
1974; Kaufman, 1979b, 1994a; Kaufman & Kauf-
man, 1983b), the type of mental processing that
has been associated with the left hemisphere by
cerebral specialization researchers (Levy, 1972;
Sperry, 1968). Hence, damage to the left hemi-
sphere may disrupt a person’s ability to process
sequentially, not necessarily his or her ability to
handle verbal content.

Conversely, left-lesion patients generally per-
formed best on the three Wechsler-Bellevue,

TABLE 8.12 Differences between the weighted means earned on the 11 
Wechsler-Bellevue, WAIS, and WAIS-R subtests by patients with right 
and left lesions

Subtest

Left Lesion 
Weighted Mean 

(N = 365)

Right Lesion 
Weighted Mean

(N = 386)
Left–Right 
Difference

C 7.8 10.2 –2.4
V 7.3 9.7 –2.4
DSp 6.7 8.8 –2.1
I 8.1 9.8 –1.7
S 7.7 9.4 –1.7
A 7.5 8.8 –1.3
DSy 5.8 6.2 –0.4
PC 9.0 8.3 +0.7
BD 8.6 7.4 +1.2
OA 8.4 7.2 +1.2
PA 8.3 7.1 +1.2

NOTE: Left–Right Difference = mean for patients with left lesions minus the mean for
patients with right lesions. Subtests are listed in the order of their mean differences for
the total sample, going from the most negative to the most positive. Separate total sam-
ple sizes for patients with left lesions on W-B, WAIS, and WAIS-R are 118, 178, and
69, respectively, and for patients with right lesions, sample sizes are 120, 205, and 61,
respectively. Sample sizes for some subtests, notably Digit Symbol, are a bit smaller.
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WAIS, and WAIS-R subtests that are the best
measures of the Perceptual Organization factor:
Picture Completion, Object Assembly, Block
Design. These are precisely the Wechsler sub-
tests that provide measurement of simultaneous
or holistic processing, the problem-solving style
associated with the right hemisphere.

Left-lesion patients are able to process rela-
tively well with their right hemispheres, and they
score adequately on the Wechsler Performance
subtests that are excellent measures of simulta-
neous processing. However, they have more dif-
ficulty with a Performance subtest that has a
decided sequential component, namely Digit
Symbol. Just as their weakness may be sequential
processing, so, too, their strength may be simulta-
neous processing; this process distinction is differ-
ent from the content distinction that is examined
whenever the Verbal and Performance IQs are
compared. WAIS-III studies are needed with pa-
tients known to have lateralized lesions to follow
up on this process-based hypothesis derived from
data on its predecessors. The factor index profile
is especially well suited to such an analysis. If the
process interpretation is correct, then one would
anticipate large discrepancies for patients with
left-hemisphere lesions when subtracting the
WMI from the POI, larger than the differences
obtained when comparing VCI and POI.

Support for a process approach to brain func-
tioning also comes from an investigation of the
reading achievement of 86 left-lesion and 76
right-lesion patients averaging 40 years of age and
13 years of education (Heaton, Schmitz, Avitable,
& Lehman, 1987). Both groups were deficient,
compared to a control group of 100 normal adults,
in Reading Recognition and Reading Compre-
hension on the Peabody Individual Achievement
Test (PIAT). However, the left-lesion group per-
formed significantly worse than the right-lesion
sample only on the recognition (oral reading) task.
Consequently, the two brain-damaged groups did
not differ significantly in reading per se but in the
subtest requiring sequential, linear analysis of let-
ters and syllables.

Should V–P 
Discrepancies Be Used 

for Assessing Brain Damage?
Some neuropsychologists are opposed to the use
of the V-IQs and P-IQs because they are too het-
erogeneous and global. Smith (1966a) felt that
“[t]he arbitrary lumping together of all WB ver-
bal subtests into a hypothesized dimension of
‘verbal’ intelligence, and of all Performance sub-
tests into another hypothesized dimension.. .
confounds efforts to define the specific effects of
specific brain lesions” (p. 121). Lezak (1995)
echoes these sentiments: “IQ scores.. .represent
so many different kinds of more or less con-
founded functions as to be conceptually mean-
ingless” (p. 24).

We respect the message conveyed by these
clinicians, but feel that it is unwise to take such
an extreme stance. Wechsler’s combination of
tasks into two scales was not “arbitrary,” and the
results of factor analysis point to the impressive
commonalities among Verbal Comprehension
subtests and among Perceptual Organization
subtests. Table 8.12, summarizing subtest pat-
terns from 16 studies with three different ver-
sions of Wechsler’s tests for adults, shows that
the six Verbal subtests are about equally good at
discriminating right-lesion from left-lesion pa-
tients, perhaps excepting Arithmetic, and the
same can be said for the Performance subtests of
Block Design, Object Assembly, and Picture
Arrangement.

The use of a regrouping of the 11 subtests
into three categories, corresponding to the three
factors that dominated the literature prior to the
WAIS-III enhanced interpretation, especially
concerning a process versus content distinction
for patients with left lesions. However, the three
factors helped refine the Verbal and Perfor-
mance Scales, not necessarily invalidate them for
clinical interpretation. Similarly, the four in-
dexes reflect a refinement of the global V and P
scales, especially because they pair up, such that
two are composed only of Verbal subtests and
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two only of Performance subtests. Quite obvi-
ously, WAIS-III studies with patients having lat-
eralized lesions are an essential adjunct to the
research literature. But, as stated, the researchers
would be wise to report a full set of global scores,
IQs alongside indexes, to permit interpretation
of the new data alongside the older data obtained
on the WB, WAIS, and WAIS-R.

Until factor index profiles are shown to be
more valuable than IQ profiles in their relation-
ships to unilateral brain damage—just as prelim-
inary evidence with four TBI samples with
nonfocal lesions (Table 8.5), and with several
diverse samples such as schizophrenics and
Alzheimer’s patients (Hawkins, 1998), has dem-
onstrated the primacy of the indexes—the V–P
IQ discrepancy cannot be summarily dismissed.
The V–P differences remain important because
of the bulk of clinical and neuropsychological re-
search that has been conducted with these IQs.
However, as stressed throughout this book and
elsewhere (Kaufman, 1990, 1994a; Kaufman &
Lichtenberger, 1999, 2000), the global IQs are
merely the starting point of profile analysis. The
next stages involve systematic, empirical evalua-
tion of subtest profiles, a process that should
help pinpoint the specific cognitive deficits that
accompany specific localized brain lesions to
either hemisphere.

The V–P difference has great potential utility
for understanding the cognitive assets and defi-
ciencies of adults with unilateral brain damage;
the index profile has even greater potential.
Examiners who test patients with neuropsychiat-
ric and neurological disorders should almost al-
ways go beyond the IQs and incorporate the
WAIS-III factor indexes into their interpretation
of the client’s strengths and weaknesses. But we
consider the reliance on global scores, whether
IQs or Indexes, a far more sensible procedure
than relying on just a few isolated subtests or on
a set of “signs” such as Picture Completion >
Arithmetic or Information > Object Assembly
(Simpson & Vega, 1971) to assess lateralized
brain damage.

GENDER OF PATIENTS
WITH LATERALIZED LESIONS

Males and females are believed to differ in various
aspects of brain functioning (Witelson, 1976), and
they have demonstrated differences in cerebral
organization in experiments with normal individ-
uals using techniques such as dichotic listening
and assessment of the superiority of the left or
right visual fields for verbal versus visual–spatial
stimuli (Bryden, 1979). Lezak (1995) concludes
that “lateral asymmetry is not as pronounced in
women as in men” (p. 297). Yet this variable has
been ignored by many researchers despite the
likelihood, or at least the conceivability, of gender
differences in the relationship between the local-
ization of a lesion to the left or right hemisphere
and the direction of the V–P discrepancy.

Lansdell’s Initial Observations
Over a quarter of a century ago, Lansdell (1962)
observed gender differences concerning the im-
pact of temporal lobe neurosurgery on epileptic
patients’ verbal and nonverbal behavior. Removal
of the right temporal lobe affected the visual per-
ception of males, who demonstrated a significant
reduction in their artistic aptitude following the
surgery; similarly, removal of the left temporal
lobe, as predicted by lateralization research on
brain function, resulted in men scoring signifi-
cantly lower on a test of proverbs after surgery
than before. In marked contrast, these hypothe-
sized reductions in visual–spatial and verbal per-
formance following right and left temporal lobe
surgeries, respectively, failed to occur for women.
Lansdell (1968) subsequently obtained similar
findings with the Wechsler-Bellevue, concluding
that “the results suggest that perceptual abilities
are to some extent represented differently in the
brains of men and women” (p. 266).

Regardless of Lansdell’s (1962, 1968) sug-
gestions of gender differences in cerebral lateral-
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ization and the similar sentiments of other
neuropsychologists (Buffery & Gray, 1972), the
issue of male–female differences in Wechsler
studies of patients with unilateral lesions was
mostly ignored until McGlone’s (1977, 1978) re-
search was published, including a literature re-
view that she claimed supported the existence of
these differences (McGlone, 1980).

Dennerll (1964), following Lansdell’s (1962)
lead, found that he was better able to classify
males than females according to location of lesion
when using subtest scores as “predictors” in re-
gression analyses. But researchers largely ignored
his early cross-validation of Lansdell’s prelimi-
nary work. Samples of males and females were
simply combined in most studies, and it was com-
mon for investigators not to bother to even tell
the reader how many men and women comprised
the left-lesion and right-lesion samples (e.g.,
Doehring, Reitan, & Klove, 1961; Leli & Filskov,
1981a; Satz, 1966). As recently as 1985, Reitan
failed to give the gender breakdown of his 56 pa-
tients with left- or right-hemisphere lesions.

McGlone’s Research
McGlone’s (1977, 1978) clear demonstration of
gender differences gave new impetus to this line
of investigation. In her first study, males and fe-
males with right lesions both showed the ex-
pected pattern, but the V > P difference of 15.8
points for males far exceeded the value of 5.1 for
females. McGlone (1977) did not provide
enough data to compute V–P differences for her
left-lesion patients (Verbal IQs were provided
only for half of her male sample and three fourths
of her female sample—the nonaphasics—but
Performance IQs were presented only for the to-
tal left-lesion samples); nevertheless, she gave
evidence that a low V-IQ characterized the male
nonaphasics (mean = 87) but not the female non-
aphasics (mean = 99).

McGlone (1978) then reported the following
results in her second study: Males with left lesions

had P > V of 11.2 points, and males with right le-
sions had V > P of 13.5 points; females with left-
hemisphere lesions had a V–P IQ discrepancy of
approximately zero (–0.1), and females with right-
brain lesions had a V–P difference of +4.2. These
findings were rather compelling, but they were
also misleading because McGlone failed to in-
form readers that the samples in her two studies
were “largely overlapping,” a fact that Bornstein
& Matarazzo (1984, p. 707) uncovered in a per-
sonal communication from McGlone in 1983.
Thus, rather than providing an independent cross-
validation of her first set of results, McGlone’s
(1978) follow-up investigation was just a restate-
ment of her initial findings.

However, McGlone’s (1980) review helped ig-
nite interest in the gender-difference topic. Her
review was handicapped by a relative paucity of
pertinent data because “the sex composition of
neurological patient samples has traditionally
been biased by the inclusion of a greater propor-
tion of males” (p. 216); nonetheless, McGlone
helped place the issue of neuropsychologically
meaningful gender differences before the profes-
sional forum; commentary from 37 of her peers
appeared in response to her review in the same
1980 issue of Behavioral and Brain Sciences. Many
contributors were skeptical of her findings (e.g.,
Kinsbourne, 1980; Sherman, 1980), but signifi-
cant research efforts followed.

Basically, McGlone’s lead was pursued by re-
searchers who investigated the gender difference
issue either by (1) reviewing numerous previous
investigations of patients with unilateral brain
damage who were tested on the Wechsler scales
(Bornstein & Matarazzo, 1982, 1984; Inglis &
Lawson, 1982; Lawson & Inglis, 1983), or (2) sys-
tematically investigating gender differences with
new samples of brain-damaged adults that in-
cluded groups of men and women matched on
key variables like age, education, and severity of
lesion (Bornstein, 1984; Herring & Reitan, 1986;
Inglis et al., 1982; Snow & Sheese, 1985; Turk-
heimer, Farace, Yeo, & Bigler, 1993; Whelan &
Walker, 1988).

ch08.fm  Page 277  Tuesday, September 25, 2001  3:12 PM



278 PART III INTEGRATION AND APPLICATION OF WAIS-III RESEARCH

Well-Controlled Investigations
Other well-controlled studies have differed in
their findings. Inglis et al. (1982) and Turk-
heimer et al. (1993) confirmed the dramatic gen-
der differences reported by McGlone (1977,
1978). Other investigations, however, failed to
find significant interactions between gender and
V–P IQ discrepancy for patients with left lesions
and right lesions tested on the Wechsler-Belle-
vue (Herring & Reitan, 1986), the WAIS (Snow
& Sheese, 1985; Whelan & Walker, 1988), and
the WAIS-R (Bornstein, 1984).

Bornstein (1984) and Whelan and Walker
(1988) truly found identical results for male and
female patients, but the results of the other two
studies were less decisive. Herring and Reitan
(1986) did, indeed, observe the predictable V–P
differences for patients of both sexes with lateral-
ized lesions, but they failed to stress that the mag-
nitude of the discrepancies was about twice as
large for males than females. Further, Snow and
Sheese (1985) found no gender difference of con-
sequence, but they neglected to point out just how
atypical their findings were in comparison to pre-
vious brain lateralization research: They found V
> P for all samples (even left lesion), with the dis-
crepancies equal to about 1 standard deviation or
more for three of the groups (males and females
with right lesions, and males with left lesions).

Inglis and Lawson’s 
Study of Gender Differences

As noted previously, Inglis et al. (1982) found re-
sults that closely paralleled McGlone’s (1977,
1978) dramatic gender-related interaction. They
controlled for type of brain damage by including
in their sample only right-handed, nonaphasic pa-
tients who had experienced a single thrombotic
cerebrovascular accident (stroke), whose medical
condition had stabilized, and who had experi-
enced no other neurological disorder. Each group
(i.e., males with right-brain lesions, females with
left-brain lesions, etc.) was equally divided among

new patients (the stroke occurred within the last 6
months) and old patients (the stroke occurred 1 to
12 years prior to testing). The groups were
matched with each other and with a control
group of 20 medical patients (10 males and 10 fe-
males with no symptoms or signs of neurological
disorders) on the variables of age, education, and
familial history of left-handedness. Further, the
brain-damaged samples were matched almost
exactly on an index of severity.

The well-matched groups of stroke victims
yielded striking gender differences. For males,
V–P discrepancies exceeded 1 standard deviation
for the left- and right-damaged samples, in the
precise directions predicted by cerebral organi-
zation research. Females with left-hemisphere
lesions showed no V–P discrepancy, while those
with right-hemisphere lesions displayed only a
small (4  point) V > P difference. The interac-
tion involving scale (V vs. P), gender, and side of
lesion proved to be highly significant (p < .0001).
As expected, the control group had V–P discrep-
ancies of approximately zero.

Turkheimer et al.’s 
Study of Gender Differences

Turkheimer et al. (1993) analyzed WAIS data
from 17 males with right-hemisphere lesions and
16 with left-hemisphere lesions, and 20 females
with right-hemisphere lesions and 11 with left-
hemisphere lesions. The mean age was 55 years,
36% had a college degree or higher, 41% had
high school degrees, and the rest had less than a
high school degree. The sample was required to
have a lesion that was visible on CT scan and
that was limited to one hemisphere. The etiolo-
gies of the lesions consisted of stroke, tumor, fo-
cal trauma, and abscess.

Turkheimer et al.’s sample produced results
that were similar to those found by earlier re-
searchers; namely, that males with unilateral
brain lesions show greater differences between
V-IQ and P-IQ than females. Males with left-
hemisphere lesions produced the expected P > V

12
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profile, but the magnitude was only 1.3 points;
females with left-hemisphere lesions had the op-
posite profile, V > P of 6.3 points. The right-
hemisphere lesions produced an even larger gen-
der difference: Males had a V > P pattern of 23.9
points and for females the value was 10.5 points.

Inglis and Lawson’s
Meta-Analysis of 

Gender Difference Studies
In their meta-analysis of gender differences, In-
glis and Lawson (1982) identified numerous
Wechsler-Bellevue and WAIS studies of patients
with unilateral brain damage that reported the
proportions of males and females constituting the
samples. They identified 15 such publications,
including 3 that provided separate data for males
and females. The authors then studied the 22
samples reported on in the 15 studies, computing
the percentage of males in each group. These
percentages ranged from zero for the all-female
samples to 100 for the all-male samples and were
spread fairly well across the entire range.

Inglis and Lawson (1982) hypothesized that P
> V for left-damaged patients would be higher for
males than females, and that V > P for right-
damaged patients would likewise be higher for
males than females. Consequently, they predicted
significant positive correlations between the per-
centage of males in left-lesioned samples and the
mean P > V discrepancies for those samples.
Analogously, they anticipated significant positive
correlation between the percentage of males in
right-lesioned samples and the mean V > P dis-
crepancies for those samples. Their reasoning
was sensible: If males tend to show the predicted
relationship between V–P IQ difference and left-
versus right-brain damage, but females do not,
the samples with many females should evidence
smaller V–P differences in the predicted direc-
tion than the samples with few females.

Inglis and Lawson’s (1982) meta-analysis sup-
ported their hypotheses. For left-brain-damaged
adults, mean P > V discrepancies correlated .53

with percentage of males in the samples; for
right-brain-damaged patients, mean V > P dif-
ference scores correlated .46 with percentage of
males. When the patient samples are combined,
V–P differences correlated .48 with the percent-
age of males. All of these correlations are statisti-
cally significant. The results indicate that gender
of the brain-damaged patients accounts for about
25% of the variance in the V–P IQ discrepancy
scores. In view of the impact of other variables on
the size of V–P discrepancy for adults with unilat-
eral brain damage (e.g., age, precise location of le-
sion, cause of damage), the relationships found by
Inglis and Lawson for the variable of gender are
substantial, noteworthy, and clinically valuable.

Bornstein and
Matarazzo’s Review of 

Gender Difference Studies
Bornstein and Matarazzo (1982) reviewed a large
number of Wechsler-Bellevue and WAIS studies
with patients having unilateral brain damage,
paying particular attention to Inglis and Law-
son’s (1982) conclusions about gender differ-
ences, but also addressing other variables like
location of the lesion and diagnostic etiology.
They concluded that there is support for low-
ered V-IQ in patients with left damage, and a
corresponding lower P-IQ for right-damaged
adults. However, they conceded that “these lat-
erality findings will more likely be seen in male
patients than in female patients” (p. 329).

Bornstein and Matarazzo (1982) pointed out
that two of the major negative studies regarding
laterality of brain damage and V–P difference,
the large-scale investigations conducted by Smith
(1966a, 1966b) and by Todd et al. (1977), had
proportions of females that were in the 35–40 age
range. They hypothesized that the high percent-
ages of females in these studies may have been
partially responsible for the negative findings, al-
though they noted that data provided by Todd et
al. (1977) make the “gender” explanation for that
study unlikely. Indeed, Todd et al. conducted an

ch08.fm  Page 279  Tuesday, September 25, 2001  3:12 PM



280 PART III INTEGRATION AND APPLICATION OF WAIS-III RESEARCH

analysis of variance using gender as an indepen-
dent variable and found a nonsignificant interac-
tion between gender and discrepancy score.

Bornstein and Matarazzo’s (1984) second re-
view of Wechsler studies of brain-damaged adults
replicated Inglis and Lawson’s (1982) methodol-
ogy and computed correlations between the per-
centage of males and mean V–P IQ discrepancies.
They also included additional samples not iden-
tified by Inglis and Lawson and made some deci-
sions different from those of Inglis and Lawson
regarding the elimination of overlapping data
and the exclusion of patients with evidence of bi-
lateral damage.

Overall, Bornstein and Matarazzo computed
coefficients based on 28 samples of patients with
unilateral brain damage. They obtained signifi-
cant coefficients, but their values were lower than
the correlations of about .50 reported by Inglis
and Lawson. They found a coefficient of .42 be-
tween the percentage of males and mean P > V
for left-damage samples and a correlation of .39
for the right-lesion groups. Bornstein and Mat-
arazzo concluded from their results that only
about 15% of the variance in the V–P discrepan-
cies of adults with unilateral brain damage can be
attributed to the patient’s gender, rather than the
estimate of 25% that emerged from Inglis and
Lawson’s (1982) meta-analysis. Bornstein and
Matarazzo stood by their earlier statement that
lateralization of brain lesion is more associated
with predictable V–P differences in men than
women, but they cautioned against overinterpre-
tation of the significant correlations found in the
retrospective studies conducted by them and by
Inglis and Lawson.

They noted that the percentage of men in
each sample is but one of numerous variables on
which the samples differ; they also vary on the
etiology of the lesions (with most samples com-
posed of heterogeneous groups of patients),
acuteness versus chronicity of lesions, inclusion
or exclusion of dysphasic patients, and nature of
the neurodiagnostic criteria for selecting pa-
tients. Regarding the latter point, Bornstein and

Matarazzo (1984) stress that the more recent
studies have had the benefit of modern technol-
ogy, such as application of computerized axial to-
mography (CAT) scans, which has cast some
doubt on the accuracy of the classification of pa-
tients as “purely” right or left damaged in some
of the earlier investigations.

Snow, Freedman, and Ford’s
Review of Gender Differences

Snow, Freedman, and Ford (1986) entered into
the debate over gender differences, concluding
that such differences tended to characterize
Wechsler-Bellevue but not WAIS studies. They
reported a nonsignificant .37 correlation between
the percentage of males and the size of V–P IQ
discrepancy for 16 samples tested on the WAIS,
compared to a significant (.05 level) correlation
of .58 for 12 samples tested on the Wechsler-
Bellevue. However, their conclusion is unwar-
ranted. Appropriate methodology does not depend
on one coefficient falling just short of statistical
significance and the other one emerging as sig-
nificant. The coefficients must be shown to be
significantly different from each other to support
their conclusion. The values do not differ suffi-
ciently to justify Snow et al.’s interpretation of
the data.

Nonetheless, Snow et al. are correct in trying
to understand variables that might interact with
gender to account for the male–female differ-
ences observed in the literature. These authors
also showed that the percentage of males corre-
lated about .90 with age, education, and chronic-
ity in Wechsler-Bellevue studies, although these
findings were not replicated in the WAIS inves-
tigations. The ultimate impact of Snow et al.’s
results is to remind researchers and clinicians
that the best way to study the relationship of any
variable to the impact of unilateral brain damage
is to hold as many other variables constant as is
reasonably possible, given the practical con-
straints on neuropsychological research.
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Turkheimer and Farace’s
Meta-Analysis of 

Gender Difference Studies
Turkheimer and Farace (1992) more recently
conducted a meta-analysis of gender-difference
studies to follow up on the data presented by In-
glis and Lawson (1982), Bornstein and Mat-
arazzo (1982), Snow et al. (1986), and Kaufman
(1990). Turkheimer and Farace examined the
Verbal and Performance IQs in 12 studies by
conducting a repeated-measures analysis of vari-
ance with three dichotomous independent vari-
ables: gender, hemisphere of lesions, and type of
Wechsler scale (Verbal or Performance). They
conducted their analyses with both weighted and
unweighted means and found the results to be
highly similar for both.

The results of their repeated-measures analy-
sis revealed a significant main effect for laterality,
with left-hemisphere lesions producing greater
deficits (M = 91.9) than right-hemisphere lesions
(M = 96.1; p < .008), across gender and Verbal
and Performance scales. However, when exam-
ining the effects of lesion across genders in the
separate Verbal and Performance scales, the V-IQ
versus P-IQ difference produced by the right le-
sions was substantially larger than the V–P dif-

ference produced by left lesions (1.7 point
discrepancy vs. an 11.2 point discrepancy).

The main effect for gender was also signifi-
cant, as female patients had lower IQs than did
males across type of scale and laterality. The final
main effect of type of scale (V or P) showed that
the mean V-IQ of 96.3 was significantly higher
than the mean P-IQ of 91.6. Most important was
the significant three-way interaction found be-
tween gender, type of scale, and laterality. Male
and female patients showed roughly equivalent
scores on V-IQ following left hemisphere lesions,
but female patients with left-hemisphere lesions
had lower P-IQs (note that P-IQ is not supposed
to be associated with left hemisphere functions).
Male and female patients with right hemisphere
lesions had roughly equal P-IQs, but female pa-
tients had lower V-IQs; again, V-IQ is not ordi-
narily associated with the right hemisphere.

Turkheimer and Farace conclude that the pri-
mary effect appears to be that female patients are
more sensitive to lesions in the hemisphere oppo-
site to that thought to be “dominant” for a func-
tion. The sets of means presented in Table 8.13
reveal that males and females with unilateral le-
sions did not differ in their means on the IQ (ei-
ther V or P) that is supposed to be associated
with a specific hemisphere (shown in bold print),

TABLE 8.13 Results of Turkheimer and Farace’s (1992) meta-analysis for male and female 
subjects with left and right brain lesions

Left Lesion Right Lesion

V-IQ P-IQ V–P Diff. V-IQ P-IQ V–P Diff.

Males (M) 91.1 94.6 –3.5 104.0 90.3 +13.7
Females (F) 91.0 90.8 +0.2 099.3 90.7 0+8.6
IQ Difference
(M minus F) +0.1 +3.8 0+4.7 –0.4

NOTE: Diff. = Difference. V–P Difference equals mean Verbal
IQ minus mean Performance IQ. The IQ scale (V or P) that is
believed to be associated with each type of lesion (left or right)

is in bold print, as are the mean IQs earned by males and fe-
males on that IQ scale, and the difference between them.
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but they differed in the “opposite” IQ. And, once
again, the, “predicted” profiles of P > V for left
lesions and V > P for right lesions are stronger
for males than females.

Two main hypotheses are given for the gender
differences: differences in the degree of hemi-
spheric lateralization (McGlone, 1980) and differ-
ences in problem solving (Inglis & Lawson, 1982).

Research Issues
in the Investigation 

of Gender Differences
We concur with Bornstein and Matarazzo’s (1984)
plea for “a comprehensive prospective study that,
at the very least, controls for a number of poten-
tially important lesion-related variables” as a
means of delineating the role of gender in V–P
discrepancies in patients with unilateral brain
damage. However, in the absence of such a land-
mark study and of “a large-scale retrospective
study with enough patients in the sample to permit
statistical control of such potentially relevant
variables...by involving a number of large medical
centers in a single, coordinated effort” (p. 709), we
must try to understand the variable of gender as
best we can based on the considerable database
available. We disagree emphatically with Jacklin’s
(1989) strong suggestion to stop conducting re-
search on gender-related cognitive differences.

Meta-analysis (Bornstein & Matarazzo, 1984;
Inglis & Lawson, 1982; Snow et al., 1986;
Turkheimer & Farace, 1992) provides one useful
research technique. Another is to compare the
V–P differences of males and females only from
those reasonably well-controlled investigations
that included both sexes in approximately equal
numbers. Inglis and Lawson (1982) did compare
V–P discrepancies for separate groups of male
and female patients, combining data from several
studies. However, they failed to match the male
and female samples on any pertinent variables.
For example, their aggregated sample of male
patients included data from studies comprising
only males. Consequently, the sample of 170

males included a group like Black’s (1974a) 21-
year-old veterans with missile wounds; no similar
group was included among the 55 female pa-
tients. The latter sample was composed only of
patients with temporal lobe epilepsy (spanning a
wide age range) or elderly stroke victims. Inglis
and Lawson’s (1982) male–female comparisons
were therefore contaminated by nearly all the in-
tervening variables noted by Bornstein and Mat-
arazzo (1984).

Aggregated Data from
Gender Difference Studies

Table 8.14 presents data from nine studies that in-
cluded males and females in approximately equal
proportions. Most of these studies were extremely
well designed, controlling for differences between
the genders on variables like age, education, na-
ture of lesion, and recency of lesion. Despite
Snow et al.’s (1986) cautions to the contrary, data
were combined across instruments, as the Wech-
sler-Bellevue, WAIS, and WAIS-R were all used
for one or more studies. The instrument given
has, nonetheless, been held constant because the
same Wechsler test was administered to men and
women in each separate study.

To a reasonable degree, the variables of con-
cern to Bornstein and Matarazzo (1984) and
Snow et al. (1986) were controlled in the male–
female comparisons presented in Table 8.14.
The neurodiagnostic criteria that were used in
each study, whether primitive or high-tech, were
applied equally to males and females. Similarly,
variables such as age, education, recency of lesion,
and etiology were not appreciably different for
the men and women within each separate investi-
gation. Therefore, the data shown in Table 8.14
come as close as is presently feasible to the type
of coordinated effort that Bornstein and Mat-
arazzo have urged.

As shown in Table 8.14, each gender is rep-
resented by more than 125 patients with left-
hemisphere lesions and more than 145 patients
with right-hemisphere lesions; data are based on
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276 women and 296 men with unilateral brain
damage. Taken separately, six of the nine studies
showed apparent gender differences in the V–P
discrepancies for patients with lesions in each
hemisphere; only the investigations by Snow and
Sheese (1985), Bornstein (1984), and Whelan
and Walker (1988) failed to discern meaningful
gender-related findings.

Taken together, P > V was 5.6 points for males
with left lesions but only 0.9 points for females
with left lesions. Similarly, patients with lesions
in the right hemisphere evidenced larger V > P
differences if they were male (13.2 points) than if
they were female (7.2 points). We believe that
the accumulated data in Table 8.14 show strong
support for the alleged gender-related interac-
tion between side of lesion and direction of V–P
difference. For both genders, damage to the
right hemisphere produced more striking V–P
discrepancies than damage to the left hemi-
sphere. But for males, the V > P of about 13
points for right-lesioned patients is nearly twice
the value of 7 points for females.

The 5 -point P > V difference for left-dam-
aged adult males does not measure up to the op-
posite discrepancy for right-damaged adult males,
but the observed difference still gives good sup-
port to the predicted hypothesis of depressed Ver-
bal IQs for patients with lesions in their left
hemispheres. For females, however, the P > V dis-
crepancy of less than 1 point for those with left-
hemisphere lesions does not support the old hy-
pothesis. In sum, women apparently have a differ-
ent cerebral organization than men, and may
differ in the asymmetry of their brains. However,
the reason for the interaction with gender is far
less obvious than the fact of it.

Proposed Explanations
of the Interaction with Gender

McGlone’s Asymmetry Hypothesis

McGlone (1977) found a much greater propor-
tion of aphasics among her male than female pa-
tients with left-hemisphere damage (48% versus

13%), a result that characterized both her tumor
and strokes patients; she also found greater ver-
bal intelligence deficits and verbal memory loss
in her male than female patients following left-
brain lesions. Further, McGlone discovered that
females with left lesions and females with right
lesions performed about equally well on visual–
spatial and perceptual tasks usually associated
with right-hemisphere function: Block Design,
Thurstone’s (1938) Spatial Relations test requir-
ing mental rotations, and a test of immediate
memory of photographed faces.

In marked contrast, males with right-brain
damage were far outstripped on these spatial tasks
by nonaphasic males with left-hemisphere lesions.
McGlone (1978) concluded: “For the women,
cognitive deficits tended to be less severe and less
specific compared to men” (p. 126). Her proposed
explanations for the gender-related findings in
her investigations (McGlone, 1977) are (1) a
“greater degree of bilateral speech representa-
tion in women” (p. 787) than in men, (2) “sex
differences in the underlying neural organization
of speech processes within the left hemisphere”
(p. 789), and (3) greater control of the right
hemisphere in women (compared to men) over
certain verbal functions.

McGlone’s (1977) conclusion is “that asym-
metrical specialization of the two cerebral hemi-
spheres is less characteristic of adult female
right-handers than adult male right-handers”
(p. 790). She reiterated this conclusion in her re-
view and analysis of pertinent investigations
(McGlone, 1980), although a number of her peers
disputed predictions that follow logically from
her explanation of the gender differences in
brain-damaged patients (e.g., Hier & Kaplan,
1980; Kinsbourne, 1980).

Inglis and Lawson’s Emphasis on
Female Processing of Performance Tasks

Inglis and Lawson (1982) disagree with Mc-
Glone’s (1977, 1978, 1980) explanations of the
gender differences based on the results of empir-
ical analyses that they conducted as part of their

12
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meta-analysis of pertinent Wechsler studies.
They developed regression equations to predict
the V- and P-IQs of male and female adults with
left or right lesions, based on the association of
the percentage of men in each study to the mag-
nitude of the separate IQs. Table 8.15 presents
the results of these analyses.

As shown in Table 8.15, the predicted Verbal
IQs of men and women with right-hemisphere
damage are about equal, as are the predicted Ver-
bal IQs of men and women with left-hemisphere
damage. In striking contrast are the predicted
Performance IQs of the neurological patients:
Among left-lesion cases, men outscored women
by 6 points on the Performance Scale; among
right-lesion cases, women outscored men by the
same amount.

Inglis and Lawson (1982) then attempted to
cross-validate these findings by comparing the
V- and P-IQs of all-female samples with unilat-
eral brain damage to the V- and P-IQs of all-
male samples with unilateral brain damage; the
results of this second type of analysis fully sup-
ported the results of the regression analysis.
They interpreted their double-barreled findings
as contradicting McGlone’s assertions, and in-
stead favor a quite different explanation of the
gender differences observed in the Wechsler V–P
studies of patients with lesions to the left or right
hemisphere.

Inglis and Lawson cite the equal Verbal IQs of
males and females having the same localization of
brain damage (i.e., left or right hemisphere) as
providing strong support for the similarity of how

the two genders process information when solv-
ing Wechsler’s Verbal subtests. Males and females
differ, according to these researchers, in how they
apply strategies to Wechsler’s Performance tasks.
They believe that their analyses suggest “that the
functional organization of the cerebral hemi-
spheres in women may not be more symmetrical
than it is in men” (p. 679). Inglis and Lawson offer
the following model to explain the gender differ-
ences in the Wechsler V–P/lesion studies:

The Verbal Scale items are left hemisphere, verbal prob-
lems for both men and women. The Performance Scale
items, however, tend to be processed as left hemisphere
tasks (i.e., more verbally) by women, whereas men use
mainly right hemisphere (i.e., more spatial, nonverbal)
processing in their solution. Because women may solve the
items in the Performance Scale through the use of a more
verbal strategy than men, left lesion women show a
greater deficit on this scale. As right brain-damaged
women also process these items verbally, and because their
verbal skills remain relatively intact, they thus show a
lesser impairment on the Performance Scale (p. 680).

Inglis and Lawson (1982) further argued
against McGlone’s (1977) “less asymmetry for
women” hypothesis by refuting her finding of
more aphasics among male than female patients
with left-brain damage. They cited evidence from
Hier and Kaplan (1980), who claim that Mc-
Glone’s (1977) findings with a small sample are
inconsistent with the clinical experience of most
neurologists or speech pathologists. Hier and
Kaplan also presented data from three large-scale
studies (total N = 767) that showed male aphasics

TABLE 8.15 Results of Inglis and Lawson’s (1982) regression analyses for male and female 
subjects with left and right brain lesions

Predicted Verbal IQ Predicted Performance IQ

Left Lesion Right Lesion Left Lesion Right Lesion

Males 84 98 94 87
Females 86 97 88 93

Difference –2 +1 +6 –6
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to outnumber female aphasics only slightly. Inglis
and Lawson also believed that McGlone’s stress
on the gender-related nature of aphasia should
lead to clear-cut male–female differences on the
Verbal Scale for patients with left-hemisphere le-
sions. As indicated in the previous summary of In-
glis and Lawson’s data, this does not seem to be
the case.

Inglis and Lawson’s Failure
to Focus on V–P Discrepancies

Regardless of Inglis and Lawson’s (1982) careful,
intelligent analyses and the cogent arguments put
forth by them and other respected researchers
(Bryden, 1979, 1980; Harris, 1980; Sherman,
1978, 1980) in support of the “different strate-
gies” used by men and women, we disagree with
their conclusions. First, we do not believe that it is
particularly meaningful or appropriate to com-
pare just the Verbal IQs (or Performance IQs) of
males and females having brain damage lateral-
ized to one hemisphere. We have no knowledge
of premorbid intelligence and, therefore, cannot
evaluate how much the Verbal or Performance IQ
has fallen as a result of the brain lesion. The males
and females with left-hemisphere damage may
have equal Verbal IQs, but that tells us little about
the specific impact of the neurological impair-
ment on verbal intelligence for men and women.

We believe that it is essential to consider both
the Verbal and Performance scales when esti-
mating the deleterious effects of brain lesions on
intellectual functioning. The use of both scales
provides a built-in control regarding a patient’s
relative loss of mental function. In effect, the V–P
IQ comparison allows each patient to serve as his
or her own control. We simply begin with the as-
sumption that the mean premorbid difference
between the Verbal and Performance IQs equals
zero for any particular patient group. The mean
V–P discrepancy for a sample then provides a
simple index of loss of function in verbal or non-
verbal intelligence, a loss that is presumably due
to the brain damage.

This index measures relative loss, because it is
possible (indeed likely) that brain damage to ei-

ther hemisphere will affect intellectual perfor-
mance, at least to some extent, on both of
Wechsler’s scales. Yet, in the absence of good es-
timates of premorbid intelligence, and in view of
the great difficulty in applying ideal experimen-
tal design to these studies (you can’t exactly as-
sign patients to undergo left or right brain
lesions, and finding good non-neurological con-
trols is almost impossible), the V–P IQ index of
relative loss of function becomes quite valuable.

Looking at Verbal and Performance IQs sepa-
rately has too many experimental pitfalls to merit
much interpretive generalization. Also, Inglis and
Lawson (1982) compared the Verbal IQs of males
and females with left lesions using two question-
able techniques: (1) one set of data used estimates
of these IQs, via regression equations, where the
predictor (percentage of males) accounted for
much less than 50% of the variance in the crite-
rion; and (2) the second set of data compared un-
equal samples of men and women, samples that
differed in key variables besides gender, such as
age and type of lesion (see p. 307). Furthermore,
Inglis and Lawson’s results were not cross-vali-
dated by the data compiled by Turkheimer and
Farace (1992) in their meta-analysis of 12 studies.
If the Turkheimer-Farace data (Table 8.13) are re-
organized to conform to the Inglis-Lawson data
(Table 8.15), then males and females with right le-
sions did not earn about equal V-IQs, regardless
of localization. Rather, among patients with right
lesions in the Turkheimer-Farace meta-analysis,
males scored almost 5 points higher than females
on the Verbal scale. Neither was the other Inglis-
Lawson prediction borne out by the more recent
analysis: Males did not outscore females on P-IQ,
regardless of location of the lesion; among pa-
tients with right-hemisphere lesions, the two gen-
ders earned virtually identical P-IQs.

Premorbid V–P IQ 
Differences of Brain-Damaged Samples

There is a legitimate question regarding our as-
sertions of the value of comparisons based on the
V–P discrepancy: Is it reasonable to assume that
the mean premorbid V–P difference of any given
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sample equals zero? Certainly that assumption
would not hold for any particular individual. As
discussed at length in Chapter 11 concerning un-
usual or abnormal discrepancies, it is quite com-
mon for normal individuals to have substantial
differences in their V- and P-IQs. But it’s a dif-
ferent story for groups. The entire WAIS-III nor-
mative sample of 2,450 earned a mean Verbal sum
of scaled score of 60.2 and a mean Performance
sum of 50.1 (Psychological Corporation, 1997,
Table 4.12). When entered into the WAIS-III IQ
conversion tables, these sums of scaled scores
equal a mean V-IQ = 99.2 and a mean P-IQ of
99.1. That equality is predictable because the test
was normed to have mean Verbal IQs and mean
Performance IQs of approximately 100.

However, the equal V- and P-IQs also hold for
separate groups of males and females in the
WAIS-III standardization sample that were cor-
rected for age and education (Heaton et al., 2001):
males (mean V-IQ = 102.7, mean P-IQ = 100.3,
mean V–P discrepancy = +2.4); females (means of
97.8, 99.7, and –1.9, respectively). Data were
similar for the WAIS-R standardization sample
(Matarazzo, Bornstein, McDermott, & Noonan,
1986): Males had a mean V–P discrepancy of +0.3,
and for females the discrepancy was –0.5.

As shown above, the expected WAIS-III V–P
IQ difference for such samples is, at most, 2
points in favor of Performance IQ for females
and 2  points in favor of Verbal IQ for males.
For the WAIS-R, the expected differences for
both genders are between zero and 1 point.
Therefore, it is a most logical and empirically
defensible assumption to expect brain-damaged
samples with a moderate amount of education to
have had a mean premorbid V–P IQ discrepancy
of about zero; the V–P difference for patients
with left or right damage is, thus, a good esti-
mate of a group’s relative loss of function follow-
ing neurological impairment.

The Inglis/Lawson 
Hypothesis and Subtest Profiles

Even if one grants that the V–P difference, not a
simple comparison of one IQ at a time, is the es-

sential unit of study, it is still necessary to refute
Inglis and Lawson’s contention that the Perfor-
mance Scale alone accounts for the different V–P
findings for men and women with lateralized le-
sions. Some evidence against their notion comes
from subtest data that they presented for male
and female stroke victims (Inglis et al., 1982).
These data are presented in Table 8.16, which
compares the scaled-score profiles of males and
females with left lesions, and of males and fe-
males with right lesions.

As indicated, men and women with left lesions
differed consistently and systematically on Ver-
bal as well as Performance subtests: Women with
left-hemisphere damage scored about 1 scaled-
score point higher than men with the same type
of damage on Verbal tasks, but scored about 1
points lower than the men on Performance
subtests. The identical pattern of identical mag-
nitude—but in reverse—occurred for men and
women with right-brain lesions. Thus, men and
women differed a bit more on Performance than
Verbal subtests, but only slightly more. Table 8.16
clearly shows that subtests on both of Wechsler’s
scales are instrumental in leading to smaller than
predicted P > V IQ discrepancies for females with
left lesions, and smaller than predicted V > P dif-
ferences for females with right lesions.

These findings are more in agreement with
McGlone’s (1977, 1978, 1980) interpretation that
female brains are organized with less cerebral
asymmetry than are the brains of males than with
Inglis and Lawson’s (1982) conclusions that
women depend on verbal strategies to solve Per-
formance subtests. Also inconsistent with Inglis
and Lawson’s reasoning are the results of some
analyses conducted with the normal standardiza-
tion sample.

Evidence from Correlational
and Factor Analyses, by Gender

If Inglis and Lawson (1982) are correct in their
hypothesis that women and men solve nonverbal
problems differently, with women demonstrat-
ing “a preference for verbal, left hemisphere ap-
proaches to problem solving... , even when these

12

12
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problems are intended, by the examiner, to be
nonverbal, right hemisphere tasks” (p. 681), then
other logical hypotheses would follow. First, the
Inglis/Lawson hypothesis suggests that Verbal
and Performance IQs should be more correlated
in women than men, because women presumably
apply similar strategies for tasks on both scales. A
higher correlation for women would mean that
V–P discrepancies should tend to be smaller for
women; their base rates of occurrence should be
substantially different than for men. Second, it
follows from Inglis and Lawson’s speculations
that the factor structure for males and females
should differ markedly. Clear-cut, separate ver-
bal and nonverbal dimensions should emerge for
men, but the distinction should be cloudy for

women; in particular, Performance subtests
would have far higher loadings on the Verbal
Comprehension factor for women than men.

To address the Inglis/Lawson hypothesis by
correlational techniques, Kaufman, McLean,
and Reynolds (1990) computed coefficients of
correlation between V- and P-IQs for separate
groups of men and women from the standardiza-
tion sample. They divided the normative group
into four age levels and discovered that V-IQ and
P-IQ correlated about equally well for men
(average r = .72) and women (average r = .73).
Coefficients ranged from .69 to .77 for males and
from .68 to .77 for females; none of the compar-
isons at the four age groups reached statistical
significance. These findings clearly contradicted

TABLE 8.16 Mean scaled scores on the WAIS earned by males and females with unilateral 
brain damage due to stroke

Left Lesion Right Lesion

Subtest
Males 

(N=20)
Females 
(N=20)

Mean 
Diff.

Males 
(N=20)

Females 
(N=20)

Mean 
Diff.

Verbal
I 8.0 8.2 –0.2 11.4 10.3 +1.1
C 6.8 7.6 –0.8 10.8 10.3 +0.5
A 7.8 8.2 –0.4 11.0 9.1 +1.9
S 7.4 9.5 –2.1 11.0 9.8 +1.2
DSp 7.2 8.4 –1.2 11.4 10.4 +1.0
V 7.5 8.2 –0.7 11.8 11.0 +0.8

Performance
PC 10.8 9.2 +1.6 9.80 10.8 –1.0
BD 9.6 7.4 +2.2 7.3 9.4 –2.1
PA 10.2 8.7 +1.5 8.0 8.6 –0.6
OA 9.0 8.2 +0.8 7.0 9.0 –2.0

Mean
Verbal 7.4 8.4 –1.0 11.2 10.2 +1.0
Performance 9.9 8.4 +1.5 8.0 9.4 –1.4

NOTE: Mean Diff. = mean for males minus mean for females. Data are from Inglis et al. (1982).
Digit Symbol was not administered to any of the patients.
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Inglis and Lawson’s hypothesis that women tend
to use verbal processing to solve nonverbal
problems.

Table 8.17 summarizes base-rate data for V–P
IQ discrepancies separately for men and women,
based on comprehensive tables provided by Ma-
tarazzo et al. (1986) for the total WAIS-R stan-
dardization sample. As indicated, the base rates
for males and females are rather similar. For ex-
ample, about 19% of males and 17% of females
have V–P differences (regardless of direction) of
15 points or more; about 3% of each sex have
discrepancies of 25 or more points. Although the
small differences in percentages for men and
women are all in the direction predicted by Ing-
lis and Lawson’s (1982) hypothesis, the similari-
ties in the distributions far outweigh the slight
differences. The results in Table 8.17 are con-
trary to Inglis and Lawson’s suggestion that
women, more so than men, use verbal strategies
to solve nonverbal problems.

Separate factor analyses of the WAIS-R for
men and women suggested that females (more so
than males) do tend to apply verbal strategies to
tasks intended by Wechsler to be nonverbal
(Kaufman, 1990, Chapter 8). Such a finding
would support Inglis and Lawson’s claims. But
those factor analyses were based on a wide age
range (16–74 years), perhaps masking age-related
trends in the data.

Table 8.18 shows the results of WAIS-R fac-
tor analyses conducted for separate groups of
men and women at four age levels: 16–19, 20–34,
35–54, and 55–74 (Kaufman, McLean, & Rey-
nolds, 1990). Overall, the factor structures for
men and women across the age range were ex-
tremely similar. Coefficients of congruence for
males and females across the four age groups
ranged from .972 to .995 for the Verbal Compre-
hension and Perceptual Organization factors
(Kaufman et al., 1990), astonishingly high values.

The most pertinent test of the Inglis/Lawson
hypothesis concerns the loadings of the WAIS-R
Performance subtests on the Verbal Compre-
hension factors. Their hypothesis predicts that
nonverbal tasks should have higher Verbal load-
ings for females than males, because women pur-
portedly use verbal strategies to solve nonverbal
problems. These crucial loadings (shown in
boxes in Table 8.18) are, indeed, higher for fe-
males at ages 16–19 and 20–34. For women in
this age range, WAIS-R Picture Arrangement is
decidedly a verbal task, and WAIS-R Picture
Completion has a strong verbal component.

However, on the WAIS-R, women at ages 16–
34 do not differ from men in the application of
verbal strategies during Block Design, Object
Assembly, and Digit Symbol. Furthermore, an
opposite trend is observed at ages 35–54: Men
use verbal strategies far more than women when

TABLE 8.17 Verbal–Performance IQ discrepancies of a given magnitude 
or greater, for separate groups of males and females

Size of V–P Discrepancy 
(Regardless of Direction)

Males (N=940) Females (N=940)

N % N %

5 631 67.1 615 65.4
10 368 39.1 343 36.5
15 176 18.7 156 16.6
20 89 9.5 82 8.7
25 28 3.0 27 2.9

NOTE: Data are based on tables presented by Matarazzo, Bornstein, McDermott, and
Noonan (1986).
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solving nonverbal items. (Three of the five
WAIS-R Performance subtests loaded in the .50s
on Verbal Comprehension for these middle-
aged men.) In addition, at ages 55–74, neither
sex applied verbal strategies to WAIS-R Perfor-
mance tasks to any marked degree.

Thus, an overview of the WAIS-R factor
structures for males and females attests to the
similarity of these patterns. Where differences
occur, they are as likely to disagree as to agree
with predictions made on the basis of Inglis and
Lawson’s (1982) hypothesis. In fact, only one in-
stance gives the Inglis/Lawson hypothesis good
support: African American females, compared to
African American males, a topic that is treated in
the section on race differences in brain-damage
studies.

Correlation coefficients between WAIS-III
V-IQ and P-IQ, separate by gender, are not
available, and neither are separate factor analyses
of the WAIS-III. Therefore, the WAIS-R data
will have to suffice for the discussion of the Ing-
lis/Lawson interpretation of gender differences
among patients with lateralized lesions. How-
ever, as indicated previously, the pertinent neu-
ropsychological investigations of unilateral brain
damage on Wechsler’s Verbal and Performance
scales have been conducted with the WAIS-R
and its predecessors, not with the WAIS-III.

Turkheimer et al.’s Evaluation of the 
McGlone Hypothesis versus the Inglis/
Lawson Hypothesis

Turkheimer et al. (1993) recognized that the
question remains unresolved concerning why
gender differences occur in the effects of lateral-
ized lesions. They noted that two of the major
explanatory hypotheses are those we discussed:
McGlone’s lateralization hypothesis and Inglis
and Lawson’s differential problem-solving hy-
pothesis. Turkheimer et al. (1993) analyzed the
data of 33 males and 31 females using a com-
plicated quantitative method for the assessment
of covariation between IQ and location of the
lesion—involving model-fitting to the Cartesian

coordinates of points in the patients’ CT scans—
to discern which hypothesis was supported.

The plausibility of the hypothesis that gender
difference is largely the result of the degree of lat-
eralization in males versus females (McGlone,
1977) was not supported by Turkheimer et al.’s re-
sults because a statistical model in which the gen-
ders have the same degree of lateralization fit the
data as well as a model in which the genders were
allowed to differ. In contrast, Turkheimer et al.
found statistical support for Inglis and Lawson’s
(1982) hypothesis that females use verbal strate-
gies in solving Performance IQ items. A single
model of lesion effects accounted for deficits in
V-IQ and P-IQ in females, but not in males. The
results suggested that left-hemisphere lateral-
posterior lesions caused the most severe deficits
for male and female V-IQ, but the relationship
between lesion location and P-IQ was consider-
ably more complex for both genders.

Although support was found for Inglis and
Lawson’s (1982) hypothesis in Turkheimer et
al.’s (1993) analysis of data based on a total of
only 64 subjects, recall that summary data from
Turkheimer and Farace’s (1992) meta-analysis of
12 studies (Table 8.13) did not support predic-
tions about V-IQ and P-IQ based on Inglis and
Lawson’s hypothesis (Table 8.15). In addition,
Turkheimer et al. (1993) posit that there are
multiple possible reasons for the patterns of def-
icit, not just the problem-solving strategies that
were emphasized by Inglis and Lawson. Turk-
heimer et al. note that the strategy, brain organi-
zation, or both, could account for the patterns
found for males and females. The most striking
pattern that Turkheimer et al. found was that
left-lesioned females had substantial P-IQ deficits
related to lesion parameters, but left-lesioned
males did not. Possible reasons for this discrep-
ancy in gender patterns include the hypotheses
that females have more nonverbal abilities rele-
vant to P-IQ represented in the left hemisphere
or that females use more verbal strategies in
solving P-IQ items. Because P-IQ comprises
more than one cognitive ability, ambiguity arises
about the reasons underlying these patterns.
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Turkheimer et al. suggest that the best way to de-
termine whether problem-solving strategies or lo-
calization of function is responsible for the gender
effects is to decompose the P-IQ items into more
basic cognitive tasks. Certainly the four factor in-
dexes yielded by the WAIS-III help achieve that
goal to some extent, and future gender-based
WAIS-III neuropsychological research that fea-
tures the index profile may help resolve the reason
for gender differences in lateralized lesion studies.

Summary of Evaluation
of Hypotheses for Gender

Differences in Lesioned Patients
Turkheimer et al.’s (1993) analysis lent more sup-
port to the Inglis/Lawson hypothesis than to Mc-
Glone’s hypothesis, but Turkheimer et al. also
recognized that more complex studies with larger
samples are necessary for clarification. The results
of empirical analyses discussed in earlier sections
of this chapter and shown in Tables 8.13, 8.16,
8.17, and 8.18 generally contradict the Inglis/
Lawson hypothesis and give more support to
McGlone’s (1977, 1978, 1980) notion of less
asymmetry in the cerebral organization of female
versus male brains. Anatomically, Witelson (1989)
notes that right-handed males have greater corti-
cal asymmetry than females in the temporal and
parietal regions of the brain, and the part of the
corpus callosum that connects these asymmetric
regions is larger in females than males. Further-
more, the corpus callosum gets smaller for males
with increasing age (between 25 and 68), but not
for females (Lezak, 1995), which may make it less
likely for older men than older women to use both
sides of the brain to compensate for an injury to
one hemisphere.

One reason for the failure of researchers to
consistently find gender differences in cerebral
organization may be that the difference resides
in the potential for females to compensate for
damage or dysfunction. Perhaps women tend to
solve problems in a manner similar to men under
ordinary circumstances. However, when the cir-

cumstances are extraordinary, such as having the
type of brain dysfunction that might cause a
learning disability or having a lateralized brain
lesion associated with depressed Verbal or Per-
formance IQ, females may be better equipped to
spontaneously compensate for the deficit.

Many more boys than girls are learning dis-
abled. Possibly girls respond better to the brain
dysfunction; conceivably, girls may be able to
compensate for a kind of brain dysfunction that
in boys would lead to a learning disability. Even
LD females may have better compensatory strat-
egies than LD males. Indirect evidence for this
hypothesis comes from an examination of subtest
profiles of LD children, adolescents, and young
adults. Some research suggests that the so-called
ACID profile (see Chapter 9) associated with
learning disabilities holds only for males; females
perform poorly on three of the four ACID sub-
tests, but tend to do quite well on Coding/Digit
Symbol. The latter task has elements of both
left-hemisphere and right-hemisphere process-
ing and may be amenable to compensation from
an intact part of the brain. Similarly, females
with left-hemisphere lesions may show a smaller
deficit in V-IQ than males with left lesions (and,
analogously, females with right lesions may show
a smaller deficit in P-IQ) because, subsequent to
the damage, they may use their capacity for com-
pensation when solving verbal (or nonverbal)
problems.

This greater flexibility and capacity for com-
pensation may result from a superior ability of
females to demonstrate interhemispheric integra-
tion. Denckla (1974) has speculated that dyslexics
may have faulty interhemispheric integration, and
Witelson (1976, 1977) has also stressed the value
of good integration for success in school-oriented
activities. Because girls are far less likely than
boys to be dyslexic, and women with lateralized
lesions evidence less predictable V–P profiles
than men with right versus left lesions, it may be
that females surpass males in the ability to inte-
grate the two cerebral hemispheres. Certainly ce-
rebral integration is an important aspect of a
complex psychomotor task like Digit Symbol.
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Greater interhemispheric integration would be
a plausible mechanism to explain McGlone’s
(1977/1978, 1980) suggestion that females have
more lateralization of speech functions than
males, and it also may relate to Inglis and Lawson’s
(1982) claim that women have a greater capacity
than men to solve nonverbal problems via verbal
mediation. Certainly, if females really do have a
more efficient system for integrating strategies
from the two hemispheres, one would expect
women to demonstrate less cerebral asymmetry
than men, at least under a circumstance (like an
acute brain lesion) that prevents the application of
an optimal problem-solving strategy.

The evidence presented here does not provide
clear support for the Inglis/Lawson hypothesis in
preference to McGlone’s position or vice versa.
Most of the evidence supporting McGlone’s hy-
pothesis is indirect, and it is unwise to discount
either the criticisms of McGlone’s (1980) con-
clusions (Hier & Kaplan, 1980; Inglis & Lawson,
1982; Kinsbourne, 1980) or the model-fitting
evidence (Turkheimer et al., 1993) that was con-
trary to McGlone’s hypothesis. The “verbal strat-
egy” hypothesis advanced by Inglis and Lawson
and by others (Bryden, 1980; Harris, 1980; Sher-
man, 1978) cannot be ignored, especially in light
of the support recently advanced by Turkheimer
et al. (1993). What is needed is a series of inves-
tigations of normal and brain-damaged males
and females that evaluate directly and systemati-
cally possible gender differences in the applica-
tion of verbal mediation to nonverbal problem
solving (Kaufman, 1990).

ETHNICITY OF PATIENTS
WITH LATERALIZED LESIONS

Researchers were slow to realize that gender dif-
ferences among patients with unilateral lesions
was a topic worthy of consideration. They have
virtually ignored the issue of ethnic differences.
To our knowledge, only one study has addressed
this important issue, the doctoral dissertation in-

vestigation conducted by Munder (1976). Even
though this study was executed quite well, in-
cluded a substantial number of patients, and
yielded provocative results, Munder’s work has
not been included in summaries of Wechsler re-
search involving brain-damaged patients (Born-
stein & Matarazzo, 1982, 1984; Inglis & Lawson,
1982; Matarazzo & Herman, 1985).

It is unusual, in fact, for investigators to indi-
cate the ethnic breakdown of their samples, even
for groups that are likely to include representa-
tive numbers of African Americans such as war
veterans with missile wounds (e.g., Black, 1973,
1976). Even Lansdell, perhaps the earliest inves-
tigator to identify the importance of the variable
of gender in brain lesion studies, failed to give
the proportions of Caucasians and African Amer-
icans in his study of 150 men, many of whom had
penetrating missile wounds (Lansdell & Smith,
1975).

Munder’s Careful 
Investigation of V–P 

Differences for Caucasians 
and African Americans

Munder (1976) obtained her data by searching
through psychological and medical records from a
number of hospitals, selecting all brain-damaged
males tested with a complete WAIS. Neurologi-
cal diagnosis was arrived at independently of
psychological test results for all patients based on
some or all of the following criteria: EEG, brain
scan surgery, autopsy. Patients with vision prob-
lems or incapacitating physical anomalies were
not used in the study. Multiple analysis of covari-
ance was used to control for age, years of educa-
tion, and time interval between brain damage
and date of testing.

The following numbers of male patients were
investigated by Munder (1976): 25 Caucasians
and 25 African Americans with left-hemisphere
lesions, 25 Caucasians and 25 African Americans
with right-hemisphere lesions, and 25 Caucasians
and 25 African Americans with diffuse lesions
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(total sample size of 150). All patients were aged
18 or above, and no patient had known brain
damage prior to age 18; Munder (1976) did not,
however, provide the mean age or age range for
the groups. There was no attempt made to con-
trol for type of lesion, either by etiology or spe-
cific location.

Table 8.19 summarizes the results of Munder’s
study, using Verbal and Performance IQs that
have been adjusted for the covariates. As indi-
cated, the Caucasian men demonstrated the ex-
pected patterns of P > V and V > P for lesions to
the left and right hemispheres, respectively. As
was true for most studies in Tables 8.1–8.3, the
mean V–P discrepancy was larger for Caucasian
patients with right-brain damage (+15.1 points)
than for those with left damage (–5.2 points). Af-
rican American male patients with right damage
showed the expected pattern of V > P (by +10.4
points), but African Americans with left lesions
did not. Instead, the latter sample of adults evi-
denced a V–P IQ difference of +5.7 points.

Regardless of ethnicity, patients with diffuse
brain damage obtained a mean difference of
about 5 points favoring the Verbal Scale. Thus,
adult African American male patients with brain
damage displayed a V > P profile regardless of
the location of the lesion, the same result reported
for the patients studied by Todd et al. (1977). Dif-
ferences shown between African Americans and

Caucasians in Table 8.19 were found by Munder
(1976) to be statistically significant. Her analysis
of covariance uncovered a significant interaction
effect (.001 level) between ethnicity and location
of brain damage on V- and P-IQs.

Subtest Patterns for
Brain-Damaged Males by Race

Table 8.20 looks at the 11 WAIS subtests by race,
comparing the mean scaled scores earned by pa-
tients with left lesions with the mean scaled
scores earned by patients with right lesions. It
was not meaningful to compare Caucasian pa-
tients with left lesions to African American pa-
tients with left lesions because the Caucasian
patients scored significantly and substantially
higher than African American patients on all
WAIS IQs (Munder, 1976).

In Table 8.20, the scaled scores are different
from the scores shown for the same groups in
Table 8.9. The Table 8.9 scaled scores are the ac-
tual, observed values, which are appropriate to
report for an accumulation of data across studies.
For the present analysis, however, which aims to
clarify to the degree possible an understanding
of the interaction with ethnicity, it made more
sense to control for extraneous variables; hence,
the scaled scores shown in Table 8.20 have been

TABLE 8.19 V–P IQ discrepancies on the WAIS for separate groups of African American 
and Caucasian patients displaying localized or diffuse lesions

Left Lesions Right Lesions Diffuse Lesions

Group
Mean
V-IQ

Mean
P-IQ

V–P
Diff.

Mean
V-IQ

Mean
P-IQ

V–P
Diff.

Mean
V-IQ

Mean
P-IQ

V–P
Diff.

Blacks 87.4 81.7 +5.7 91.5 81.1 +10.4 90.8 86.3 +4.5
Whites 92.5 97.7 –5.2 101.6 86.5 +15.1 97.5 91.2 +6.3
Total group 90.0 89.7 +0.3 96.5 83.8 +12.7 94.1 88.7 +5.4

NOTE: Data are from Munder (1976). The sample is com-
posed of 150 adult males: 25 from each race in each brain-dam-
age category. The mean IQs are adjusted values, based on a
multiple analysis of covariance in which the following variables

were covaried: chronological age, years of education, and time
interval between the onset of the brain damage and the psycho-
logical testing.
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adjusted for three covariates: age, education, and
interval between brain damage and date of testing.

The comparisons shown in Table 8.20 indi-
cate that 9 of the 11 subtests behaved as pre-
dicted for Caucasians, but only four subtests (all
Verbal) behaved as hypothesized for African
Americans. That is to say, one would anticipate
patients with left lesions to outscore patients
with right lesions on Performance subtests, but
to perform more poorly on Verbal subtests.

For Caucasians, substantial differences in the
predicted directions were observed between the
two patient groups on all tasks except Informa-

tion and Digit Symbol. For African Americans,
none of the Performance subtests distinguished
between patients with left- or right-brain dam-
age; left-lesion subjects did, however, outscore
right-lesion subjects by about 1 scaled-score
point on Comprehension, Vocabulary, Arith-
metic, and Digit Span. Note that the latter two
tasks are more associated with the Freedom from
Distractibility or Working Memory factor than
with the Verbal Comprehension factor.

Munder’s (1976) covariance analyses with the
separate subtests identified only three that pro-
duced significant interactions between ethnicity

TABLE 8.20 Mean scaled scores on the WAIS earned by African American males and 
Caucasian males with unilateral brain damage

Blacks Whites

Subtest

Left
Lesion

(N=25)

Right
Lesion

(N=25)
Mean
Diff.

Left
Lesion

(N=25)

Right
Lesion

(N=25)
Mean
Diff.

Verbal
I 8.3 8.7 –0.4 9.5 9.9 –0.4
DSp 7.2 8.5 –1.3 7.4 8.6 –1.2
V 7.3 8.4 –1.1 8.6 10.3 –1.7
A 6.8 8.0 –1.2 8.5 9.7 –1.2
C 7.9 9.0 –1.1 8.3 10.9 –2.6
S 7.8 7.7 +0.1 8.7 10.4 –1.7

Performance
PC 7.5 8.0 –0.5 10.4 8.0 +2.4
PA 6.7 6.7 0.0 8.8 6.9 +1.9
BD 5.7 5.8 –0.1 9.3 7.5 +1.8
OA 5.7 6.0 –0.3 8.9 6.4 +2.5
DSy 5.0 5.0 0.0 6.1 5.8 +0.3

Mean
Verbal 7.6 8.4 –0.8 8.5 10.0 –1.5
Performance 6.1 6.3 –0.2 8.7 6.9 +1.8

NOTE: Mean Diff. = mean for left lesion minus mean for right
lesion. Data are from Munder (1976). Mean scaled scores in
this table are values that have been adjusted for three covari-

ates: age, education, and interval between brain damage and
date of testing. These values differ, therefore, from the unad-
justed values presented in Table 8.9.
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and location of brain damage (i.e., left, right, dif-
fuse): Block Design, Picture Completion, Object
Assembly. In her discriminant function analyses,
the subtests with the highest coefficient weights
for the ethnicity × location interaction were Pic-
ture Completion, Block Design, and Similarities.
Therefore, Munder’s statistical treatment of the
data obtained on male brain-damaged patients
suggests that African Americans and Caucasians
may differ in the cerebral organization of their
brains, with the biggest differences occurring for
Similarities and the three most spatial or simul-
taneous subtests (the ones grouped together by
Bannatyne, 1971, to form his Spatial Ability cat-
egory, and the ones that have been most closely
identified with the field independent/field de-
pendent cognitive style; see Goodenough and
Karp, 1961).

Bogen, DeZure, Tenhouten, and Marsh (1972)
have speculated that, within our culture, African
Americans may develop their right hemispheres
more completely than their left hemispheres, a
pattern opposite to that of Caucasians. Munder
(1976) has cited the research of Bogen et al.
(1972) and also of Levy (1972) to infer that Afri-
can Americans are more bilateralized for language
than Caucasians, and that African Americans have
less asymmetry than Caucasians regarding verbal
and spatial abilities. Interestingly, these are the
same hypotheses advanced by McGlone (1977)
regarding gender differences.

However, before hypothesizing about possible
explanations for a potential ethnic difference in
IQs or scaled scores, new research is needed. Pa-
tients from a diversity of ethnic groups, such as
Caucasian, African American, Hispanic, Asian,
and American Indian, need to be evaluated with
the WAIS-III, and IQ, index, and scaled-score
profiles for samples with lesions confined to a
single hemisphere require careful scrutiny. Per-
haps sophisticated statistical procedures such as
the ones employed by Turkheimer et al. (1993)
could be applied to try to determine both the
presence of ethnic differences and the explana-
tions for any observed differences.

AGE OF PATIENT SAMPLES

Brain Damage 
in Children and in Adults

Brain damage in children is different from brain
damage in adults. The impact of lesions in early
childhood on intelligence and neuropsychologi-
cal functioning is often more profound and more
generalized than lesions occurring during adult-
hood (Crockett, Clark, & Klonoff, 1981). How-
ever, “The consistent findings since the last
century indicate not only significantly greater re-
covery from comparable brain insults in infants
and children than in adults but also more severe
and persisting sequelae in adults with advancing
age” (Smith, 1983, p. 770). Also, adults with re-
cent neurological problems tend to have more
difficulty with immediate problem-solving ability
than with memory, whereas children evidence the
opposite pattern (Reed & Reitan, 1969).

Although V–P discrepancies in adults have
generally been shown to relate predictably to the
side of the lesion, particularly for patients with
right lesions, such findings have not usually held
for children (e.g., Fedio & Mirsky, 1969; Lewan-
dowski & DeRienzo, 1985; Reed & Reitan,
1969). There are some data, however, that sup-
port the typical V–P discrepancies found in
adults (Cohen, Branch, McKie, and Adams,
1994; Morris and Bigler, 1987). The equivocal
nature of the pediatric lesion literature may be
due to developmental trends in cerebral lateral-
ization (Krashen, 1973), qualitatively different
types of brain injuries in children and adults
(Klonoff & Thompson, 1969), less rigorous cri-
teria for determining locus of injury or type of
pathology for children than adults (Fedio & Mir-
sky, 1969), greater plasticity in younger than
older brains (Smith, 1983), or some combination
of these and other reasons.

The nature of the discrepancies between
studies of neurological injuries in children versus
adults is a topic of some controversy (Satz &
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Fletcher, 1981; Smith, 1983). Satz and Fletcher,
for example, disputed the notion of greater plas-
ticity in children’s brains. The purpose of this
section is not to try to resolve or even articulate
these issues, but to examine the role of age as an
intervening variable in adult studies of Wechsler
V–P IQ discrepancies and side of lesion.

Empirical Analysis with Samples 
of Adolescents and Adults

Meyer and Jones (1957) correlated chronological
age to the magnitude of verbal deficit for pa-
tients with epilepsy who had their left temporal
lobe removed. The correlation for this group,
which ranged in age from 12 to 46 years (mean =
27.7), was trivial and nonsignificant (.10). Snow,
Freedman, and Ford (1986) also observed small,
chance relationships between mean V-IQ versus
P-IQ discrepancy and mean chronological age
for numerous samples of left- or right-lesion pa-
tients tested on the WAIS (r = .23) or Wechsler-
Bellevue (r = .02).

Reitan and Wolfson (1996) systematically in-
vestigated the effect of age on a sample of 50
brain damaged and 50 control subjects. The
group with brain damage was composed of per-
sons with definitive neurological diagnosis, but
included a diversity of types and locations of ce-
rebral disease or damage. Thus, no data were
available on left- versus right-hemisphere dam-
age. The mean age of the brain-damaged sample
was 36.6 (SD = 14.7) and the mean age of the
control sample was 35.8 (SD = 11.5). There were
no significant differences between the mean ages
or levels of education of the groups (education
data are discussed in the section below).

Age correlated significantly with WAIS V-IQ
(.48), P-IQ (.53), and FS-IQ (.52) for the brain-
damaged sample, but only correlated signifi-
cantly in the control group for P-IQ (.28). When
the groups were each subdivided at the median
for age, there were no significant correlations
between age and IQ for the control group and

only minimal correlations for the brain-damaged
group (i.e., the only significant correlation was
for the older age brain-damage group between
V-IQ and age, .41). When IQs were compared,
the older controls showed a tendency to perform
better than younger controls on all IQs (Verbal
IQs differed by 5  points and Performance IQs
differed by 7 points). For subjects with brain dam-
age, the discrepancy between IQs of younger and
older groups was even more pronounced (Verbal
IQs differed by 18 points and Performance IQs
differed by 22  points). Reitan and Wolfson
(1996) suggest that the reason for these discrepan-
cies may reflect sampling problems in their study
or overly generous age adjustment in the Wech-
sler norms for older people (a problem with the
WAIS, because it was only nationally normed
through age 64, but not with the WAIS-R or
WAIS-III). The younger controls performed sig-
nificantly better than younger subjects with brain
damage (17-point discrepancy on V-IQ and 26-
point discrepancy on P-IQ), but the older groups
did not differ significantly on any of the IQ vari-
ables. This finding suggested that among older
subjects, IQ variance may be influenced more
strongly by factors other than a diagnosis of brain
damage.

EDUCATIONAL LEVEL
OF PATIENT SAMPLES

More than other background variables, a person’s
level of education relates to his or her Verbal–
Performance difference. This variable was previ-
ously discussed in Chapter 4 for several tests,
based on data from large standardization sam-
ples. Clinicians and researchers should internal-
ize the information presented in that chapter,
notably the mean IQs earned by normal individ-
uals with different amounts of formal education
as a guide to expected level of functioning for pa-
tients with neurological damage, particularly in
the absence of appropriate premorbid estimates

12
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of functioning. For example, from page 116, the
average WAIS-III IQs were about 80–82 for ele-
mentary school dropouts, 98–100 for high
school graduates, and 113–117 for those with
some graduate school (data from Heaton et al.,
2001; Manley, et al., 2000).

We constructed Table 8.21 from V-IQ and P-
IQ means given by Heaton and his colleagues to
provide expected V–P IQ discrepancies based on
a person’s level of educational attainment; in this
table, we present the mean V–P discrepancy for
each educational level between ≤ 7 and ≥ 17
years of formal schooling. Adults with 0–7 years
of schooling displayed no meaningful V–P dif-
ference. However, adults with 8–13 years had a
slight P > V profile of about 1  to 2  points;
those with 2 to 4 years of college had a slight V >
P profile of about 1  to 3 points; and those with

at least 1 year of graduate study had a more sub-
stantial V > P pattern of about 4  points.

Table 8.21 has clinical applications. For exam-
ple, suppose a man who has completed a master’s
degree suffers a stroke that damages his left
hemisphere, and he is subsequently found to
have P > V of 6 points. From Table 8.21, we see
that people with 17 or more years of education
average V > P by 4.6 points. Hence, our best
guess is that the brain-damaged man had a pre-
morbid V–P difference of +5 points. Therefore,
he probably went from +5 points before the
stroke to –6 points after the cerebral lesion, a net
shift of 11 points. This relative loss in nonverbal–
spatial ability is thus far greater than the loss sug-
gested by P > V of 6 points. The data in Table 8.21
provide a rough estimate of a neurological pa-
tient’s premorbid V–P discrepancy based on the

TABLE 8.21 Mean WAIS-III Verbal minus Performance IQ 
discrepancy for normal adults by years of education, controlling for 
age, for adults ages 20 to 89 years (N = 2,312)

Years of Education N
Mean V-IQ Minus
P-IQ Difference

≤7 68 –0.6
8 294 –1.6
9 78 –2.0
10 96 –2.4
11 162 –1.8
12 736 –1.7
13 174 –1.4
14 207 +1.4
15 100 +2.8
16 261 +2.5

≥17 136 +4.6

NOTE: These data for ages 20–89 years are computed from age-corrected z
scores, predicted by education, provided by Heaton, Manly, Taylor, and Tul-
sky (personal communication, September, 2000) with the permission of The
Psychological Corporation. We converted the z scores to standard scores
with mean = 100 and SD = 15. The sample of 2,312 includes 2,036 standard-
ization cases plus 276 cases from an “education oversampling” (Manly,
Heaton, & Taylor, 2000). The total sample has a mean age of 51.8 and mean
education of 12.2 years; includes 53.5% females; and comprises 75.8% Cau-
casian, 13.0% African American, 7.7% Hispanic, and 3.5% “Other” (Manly
et al., 2000).
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background variable (educational level) that is
most related to IQ. In addition, Barona, Rey-
nolds, and Chastain (1984) developed regression
tables for the WAIS-R that take into account
several background variables in addition to edu-
cation estimating premorbid V-, P-, or FS-IQ.
However, we have not yet seen similar equations
published for the WAIS-III. Nonetheless, even
the most sophisticated equations for estimating
premorbid intelligence on the Wechsler scales
misclassify a person’s intellectual category more
than half the time (Silverstein, 1987a).

Research Implications 
of Base-Rate Education Data

The values shown in Table 8.21 are even more
valuable for research purposes (applied to group
data) than for clinical evaluation of a single pa-
tient, because there is great variability in the V–P
discrepancies observed for the separate individu-
als within a sample.

The impact of education on the overall data
presented for the numerous Wechsler studies of
patients with unilateral brain damage summa-
rized in Tables 8.1–8.3 is likely to be minimal.
The reason is that nearly all the samples had a
mean education level of 10 to 12 years. The
mean or expected V–P discrepancy for individu-
als with a moderate amount of education is only
about 2 points, in favor of P-IQ, as shown in Ta-
ble 8.21.

However, the role of years of education is more
sizable for samples with extremely high or low lev-
els of education. Fitzhugh and Fitzhugh’s (1964b)
sample of 52 patients (about half male, half fe-
male) with chronic seizure activity (see Table 8.2)
had a mean education level of about 5  years and
an average age of 37. On the WAIS, normal
groups aged 35–44 with 8 or less years of educa-
tion had a mean P > V profile of 3.7 points. Thus,
our presumption is that Fitzhugh and Fitzhugh’s
left- and right-lesion samples each had a mean
premorbid V–P discrepancy of –3.7 points.

Subsequent to their brain damage, the left-
lesion sample had a V–P difference of –4.8 and

their right-lesion sample had a corresponding dis-
crepancy of +4.5. However, if we take into account
that the group likely had P > V of about 4 points
before the lesion, then a P > V discrepancy of
about 5 points after the lesion is really no change,
i.e., no meaningful discrepancy at all! (If they had
P > V of 3.7 points prior to the lesion, and 4.8
points following the lesion, then the net “increase”
in the V–P discrepancy is only 1.1 point.)

In contrast, the V > P profile for the right-
lesion patients is quite impressive considering
that, as a group, they probably started with the
opposite profile (P > V). Adjusting their mean
V–P difference of +4.5 by the probable initial
difference of –3.7 indicates a relative decrease in
their nonverbal ability by about 8 points.

Thus, evaluating the data from Fitzhugh and
Fitzhugh’s (1964b) study without consideration
of their sample’s low educational level leads to
the erroneous conclusion that the patterns for
left- and right-lesion patients are equal and op-
posite in magnitude, mildly supporting predic-
tions from the cerebral asymmetry literature.
However, when the values are corrected for the
likely premorbid V–P discrepancy, strong sup-
port for functional asymmetry is given for le-
sions to the right hemisphere, and no support is
obtained for left lesions. The latter conclusion is
consistent with the overview of all research on
this topic using the WAIS or WAIS-R.

As early as the mid-1960s, Smith (1966a) was
aware that Wechsler researchers investigating
brain damage were remiss in ignoring the educa-
tion level of the patients:

In addition to numerous ambiguities inherent in psycho-
logical studies of the effects of undifferentiated “brain le-
sions,” comparisons of the mean education of the patients
with lower verbal than performance aggregate weighted
scores clearly illustrate one that has been consistently
overlooked in such studies of effects of lateralized brain
lesions. Wechsler (1944, p. 126) presented data for large
samples showing that as mean [Wechsler-Bellevue] Full
Scale IQ is decreased from 120 and above to 75 and be-
low, the proportion of patients with higher performance
than verbal IQ’s increased from 21.0 percent to 74.3
percent. (p. 118)

12
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Education Level and V–P
for Brain-Damaged Samples

Table 8.22 summarizes all of the studies in Tables
8.1–8.3 that provided education information for
the students’ unilateral brain-damaged samples.
The studies are grouped by mean education lev-
els, cutting across other variables such as type of
lesion, instrument used for assessment, gender,
and so forth. The resultant composite samples
range in size from 119 to 426, encompassing five
levels of education: less than 10 years, 10 years,
11 years, 12 years, and 13–14 years.

These data show that the mean P > V profile
that is anticipated for patients with left lesions is
about 6–7 points for those samples that averaged
10 years of education or less, but is notably
smaller (about 1–4 points) for those averaging 11
or more years of schooling. For patients with
right-hemisphere lesions, the expected V > P pro-
file is substantial (about 7–11 points) for patient
samples averaging 12 or less years of schooling,
but is only about 3 points for samples that aver-
aged 1 or 2 years of college. Indeed, the latter
sample is the only education group that tended not
to show the characteristic pattern for either lesion
group. However, the predicted patterns for each
type of lesion resulted for the least educated sam-
ples, those with 0–9 years of schooling and those
with 10 years. Consequently, based on these data:

(1) for patients with 0–10 years of schooling, ex-
pect a loss of verbal function for patients with left
lesions and a loss in nonverbal function for those
with right lesions; (2) for patients with 11–12
years of schooling, anticipate a nonverbal loss for
those with right lesions, but don’t expect P > V
patterns for patients with left lesions; and (3) for
patients with some college, do not expect either
predicted profile to occur. However, the data in
Table 8.22, and the guidelines derived from these
data, are tentative because the education groups
are not matched on gender, ethnicity, Wechsler
scale, or type of lesion. Nonetheless, the overview
shown in Table 8.22 for patient samples, when
coupled with the education data for normal indi-
viduals presented in Table 8.21, indicates the im-
portance of interpreting the results of a V–P IQ
comparison in the context of the person’s (or
group’s) level of formal education.

Herring and Reitan (1986) also noted the
same type of relationship between level of educa-
tion and V–P discrepancy indicated in Table 8.22
for patients with left lesions, based on unpub-
lished studies in their laboratory: “[P]ersons with
lower educational levels and left cerebral hemi-
sphere lesions had relatively low VIQ compared
with PIQ, whereas VIQs were only slightly
lower than PIQs for persons with left cerebral
hemisphere lesions when educational levels were
higher” (p. 540).

TABLE 8.22 The relationship of mean education of brain-damaged sample to size of
V–P IQ discrepancy for patients with left hemisphere and right hemisphere lesions

Mean Education Level of 
Sample (Years of School 
Completed)

Left Lesion Right Lesion

N
V–P 
Diff N

V–P 
Diff

<10 years 119 –7.2 130 +9.1
10 years 184 –5.6 199 +11.1
11 years 426 –3.7 423 +6.5
12 years 218 –1.1 168 +10.2
13–14 years 129 –3.8 128 +2.8

NOTE: These data are from all studies in Tables 8.1, 8.2, and 8.3 that indicated mean education level
of the sample. However, like Tables 8.1, 8.2, and 8.3, overlapping samples are excluded. V–P Diff.
Equals minus P–IQ.
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Education as a Variable
for Normal versus 

Brain-Damaged People
Reitan and Wolfson (1996a, 1996b) systemati-
cally investigated the role of education level on
the intellectual and neuropsychological test per-
formance of 50 patients with brain damage and
50 control subjects who were matched on age
(36.5 years) and education (12.8 years). Although
Reitan and Wolfson used the old WAIS and did
not examine the side of the lesion as a variable
(nor did they limit the study to those with unilat-
eral damage), the results are instructive.

Reitan and Wolfson’s (1996a, 1996b) main
findings were that higher-educated subjects per-
formed better on all IQs, but the finding was
more consistent among controls than among
subjects with brain damage and was not signifi-
cant for the P-IQ within the patient sample. The
correlations between education and each IQ dis-
tribution were significantly higher for the con-
trols (rs of .66–.79) than for the patients with
brain damage (rs of .35–.54). Reitan and Wolf-
son (1996b) identified an interesting interaction
in the relationship of IQ and education, as shown
in Table 8.23. Each sample (patients with brain
damage, controls) was divided in half, based on
educational attainment, and correlations were
computed for each mini-sample. Dividing the
control sample in half had no real influence on

the relationships of education to IQ, but splitting
the sample of patients with brain damage had a
striking effect. For control subjects in both
halves of the sample, and for the “high-education”
patient sample, IQ correlated substantially with
V-IQ and FS-IQ (.64–.71) and moderately with
P-IQ (.39–.57). However, correlations were non-
significant and trivial (–.11–.26) for the “low-
education” patient sample. The diminished role
in the ability of educational attainment to predict
IQ for relatively poorly educated patient samples
suggests that, for such samples, the brain damage
itself has a more potent effect on a patient’s IQ
than does his or her educational attainment.

Reitan and Wolfson (1996a) also looked at in-
dividual WAIS scaled scores to examine the effect
of education on cognitive performance for pa-
tients with brain damage and for control subjects.
Like the global results described above, level of
education had a strong effect on subtest scores in
the control group and a much lesser effect on
scores in the patient group (see Table 8.24). In
the group with brain damage, only three subtests
produced significant differences (p < .05) between
the high and low education subgroups (Informa-
tion, Comprehension, and Vocabulary); however,
in the control group, all subtests but two (Picture
Completion and Object Assembly) had signifi-
cant differences between the high and low educa-
tion subgroups (p < .05). Likewise, correlations
between education and subtest scores were larger

TABLE 8.23 Coefficients of correlation for education vs. V-IQ, P-IQ, 
and FS-IQ for patients with brain damage and control group, each 
subdivided at the median for education

Group V-IQ P-IQ FS-IQ

Controls (N = 50)
Education: Upper 50% .71* .39* .66*
Education: Lower 50% .64* .55* .67*

Brain-Damaged (N = 50)
Education: Upper 50% .66* .57* .64*
Education: Lower 50% .26* –.11* .07*

*p < .01
NOTE: Data are from Reitan and Wolfson (1996b).

ch08.fm  Page 301  Tuesday, September 25, 2001  3:12 PM



302 PART III INTEGRATION AND APPLICATION OF WAIS-III RESEARCH

for the controls than the patient sample (mean rs
for Verbal subtests were .65 and .46, respectively;
mean rs for Performance subtests were .46 and
.17, respectively). In fact, there were no signifi-
cant correlations between education and Perfor-
mance scaled scores for the patients with brain
damage, but there were significant correlations
for four of the five Performance subtests for the
control group.

As noted previously, often age- and educa-
tion-adjusted data based on normal samples are
used to predict premorbid functioning of brain-
damaged patients (e.g., Barona, Reynolds, and
Chastain, 1984). Thus, Reitan and Wolfson
(1996b) also used their education (and age) data
from control patients to develop regression
equations to determine its effectiveness in pre-
dicting the IQs of their sample with brain dam-
age. Reitan and Wolfson’s results showed that,
when predictions of IQs for patients with brain
damage were based on relationships of IQ with
age and education for the controls, the predicted

IQ means for the patient sample differed signifi-
cantly from the actual IQ means in each case.
The authors conclude that the “use of relation-
ships between the attribute variables of age and
education versus IQ values, when based on con-
trol subjects, are subject to error when applied to
brain-damaged subjects” (p. 302). They caution
against adjusting IQs for patients with brain
damage on the basis of normative data derived
from nonbrain-damaged subjects (Reitan &
Wolfson, 1996, 1997).

CLINICAL ISSUES IN
THE INTERPRETATION OF A 

PATIENT’S V–P DIFFERENCE

The preceding sections of this chapter and
Chapter 9 focus primarily on research findings
for groups. Sometimes too much attention on
typical group differences can obscure the inter-

TABLE 8.24 Means on WAIS subtests for patients with brain damage and control group, 
each subdivided at the median for education

Brain Damage (N = 50) Control (N = 50)

Subtest
Higher 

Education
Lower 

Education
Higher 

Education
Lower 

Education

Information 10.8* 8.6 12.5* 9.9
Comprehension 11.7* 9.4 13.1* 11.0
Arithmetic 8.6* 6.9 12.5* 9.1
Similarities 10.8* 8.5 13.8* 11.0
Digit Span 7.9* 6.6 11.2* 7.8
Vocabulary 11.4* 8.1 13.6* 10.3
Digit Symbol 7.0* 6.7 12.8* 9.2
Picture Completion 9.1* 7.9 11.8* 10.4
Block Design 8.2* 7.7 13.0* 10.6
Picture Arrangement 7.6* 7.2 10.8* 7.8
Object Assembly 7.7* 8.2 11.7* 10.5

*p < .05 (mean for higher education is significantly larger than mean for lower education)
NOTE: Data are from Reitan and Wolfson (1996a).
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pretation of a given individual’s discrepancy be-
tween his or her V- and P-IQs.

Individual versus Group Data
Matarazzo and his colleagues have consistently
warned examiners to be aware of the huge differ-
ence between mean values obtained for groups
and a set of scores earned by any particular indi-
vidual; along with this wise and essential warning
is Matarazzo’s vital reminder to pay careful atten-
tion to base rates of differences that characterize
a normal population, and always to compare the
magnitude of observed differences (such as V–P
discrepancies) to the normal or expected differ-
ences (Bornstein & Matarazzo, 1982, 1984; Mat-
arazzo, 1972; Matarazzo & Herman, 1985). For
example, the significant and persistent V > P pat-
tern of about 9 points for patients with right le-
sions tested with the Wechsler-Bellevue, WAIS,
or WAIS-R is statistically meaningful, and tells us
much about groups of patients with right-brain
damage; they do have a deficiency in the skill
measured by Wechsler’s Performance Scale, and
that deficit is causally linked to the specific loca-
tion of their brain lesion.

Grouped data, however, are much more reli-
able than the data for any one person in that
sample. An 8-point WAIS-III V–P discrepancy is
unusually large for a group, but for an individual
that difference is not reliably different from zero
at the .05 level. Further, even a V–P difference as
large as 15 points is highly significant in a statis-
tical sense, but it occurs fairly commonly in the
normal population. Discrepancies of 15 or more
points occur in about 18% of normal adults, far
too common an occurrence to infer the presence
of an abnormality such as brain damage.

Subsequent to their review of numerous
unilateral brain damage studies, Bornstein and
Matarazzo (1982) emphasized: “These findings
suggest that groups of subjects with lateralized ce-
rebral dysfunction tend to have greater discrepan-
cies between V-IQs and P-IQs than would occur
in a nonneurological population. Nevertheless it
is important to stress that the evaluation of these

Verbal–Performance differences must be deter-
mined for each individual patient in the context of
base rates and also with respect to other neurop-
sychological measures” (p. 329).

For any individual, then, the precise V–P IQ
difference obtained needs to be compared to the
base rates provided for the WAIS-III (see Chapter
11 of this book or Table B.2 of the WAIS-III Ad-
ministration and Scoring Manual; Wechsler, 1997).
As a general rule of thumb, a WAIS-III V-IQ ver-
sus P-IQ difference of at least 19 points occurs in
less than 10% of normal people, and is unusual
enough to consider that the discrepancy may be
related to a specific lesion, pending integration of
the findings with other neurological data and per-
tinent background information (e.g., education
level) or may be considered related to another
typical profile such as those discussed in this chap-
ter. However, the size of an abnormal difference,
occurring less than 10% of the time on the WAIS-
III, may be as little as 14 points for adults with
Full Scale IQs below 80, or as much as 22 points
for adults with superior ability (see Tables D.1–
D.5 of the WAIS-III/WMS-III Technical Manual;
Psychological Corporation, 1997).

Consideration of base rates or explanations of
V–P differences other than brain damage is often
lacking in the literature and, undoubtedly, in
clinical practice as well. Balthazar and Morrison
(1961), for example, investigated the hypothesis
that “a difference of seven points or greater be-
tween Wechsler Verbal and Performance Subtest
scales would be of diagnostic value in determin-
ing left-right and indeterminately unilateralized
brain damage” (p. 161), and subsequently sup-
ported the experimental hypothesis. Whiddon
(1978) stated: “Study 1 revealed that a VIQ–PIQ
difference of more than 10 points could serve as
a sign of brain damage” (p. 5051-B).

Fortunately, there are also researchers like
Black (1974a), who used base-rate tables to select
a criterion of 20 or more points to reflect possi-
ble neurological dysfunction and concluded that
“seven per cent of the bilateral lesion Ss, 28 per
cent of the right-hemisphere lesion Ss, and 14
per cent of left-hemispheric lesion Ss demon-
strated such dysfunction” (p. 816).
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Emotional Disturbance
and Diffuse Brain Injury

Diamond, Barth, and Zillmer (1988) and others
have suggested that psychological factors may be
associated with head injury, which ultimately can
complicate recovery. Along with the cognitive im-
pairment noted in mild, moderate, and severe
head injuries, emotional sequelae have been
noted. Reported symptoms after head injury, both
psychological and somatic, have included head-
ache, fatigue, anxiety, emotional lability, and con-
centration impairment (Diamond et al., 1988).

Diamond et al. (1988) examined the overall
level of psychological disturbance in 50 patients
with minor head injury and 50 matched patients
with documented brain damage. The authors ex-
cluded from their sample any patients with a his-
tory of major psychiatric disorders, neurological
illness, or unemployment prior to their injuries.
The subjects were administered the Minnesota
Multiphasic Personality Inventory (MMPI). In or-
der not to mask the effect of a variety of emotional
reactions, Diamond et al. separated MMPI pro-
files into four discrete types. The results showed
that patients with mild head injury showed sig-
nificant emotional distress that was markedly
similar to that of individuals with long-standing
neurologic disease. Over half the sample re-
ported an abnormal level of depression and had
at least two MMPI scales that were elevated 2
standard deviations above normal. Not surpris-
ingly, those who experienced significant emo-
tional symptoms had the most difficulty resuming
the pre-injury activities.

The results of a study that included 68 trau-
matically brain-injured patients further supported
the association between head injury and emo-
tional symptoms (Dicesare, Parente, Anderson-
Parente, 1990). The primary problems reported
after head injury were obsessive-compulsive be-
havior, interpersonal sensitivity, depression, and
phobic anxiety. The results of Dicesare et al.’s
study were obtained from self-report measures,
but the authors noted that the self-reports were
consistent with the observations of family mem-
bers. Over time, the emotional symptoms may

lessen, but Dicesare et al. remark that the client’s
premorbid personality may never return.

The interaction of cognitive and emotional
dysfunctions after head injury was noted by
Parker and Rosenblum (1996). They studied the
cognitive and emotional sequelae in 33 mild
head- injury patients. In their sample, the emo-
tional consequences of minor head injury were
extremely varied, including personality disorders,
persistent altered consciousness, stress reactions,
sexual disorders, and psychiatric diagnoses.
Parker and Rosenblum hypothesized that the ef-
fect of the lesion itself can be exacerbated by the
emotional consequences, making post-injury
functioning more difficult.

Emotional Disturbance
and Lateralized Lesions

Lezak (1995) and others (e.g., Heilman, Bowers,
& Valenstein, 1985) have pointed out that lesions
in the left versus right hemisphere are accompa-
nied by different types of emotional reactions.
Clinicians need to understand these differences
to facilitate their interactions with patients hav-
ing unilateral brain damage, especially when as-
sessing these patients shortly after the damage
has occurred.

Patients with Left Lesions

Damage to the left hemisphere is often accom-
panied by anxiety, undue cautiousness, oversen-
sitivity to the impairment, and depression (Buck,
1968; Galin, 1974; Jones-Gotman & Milner,
1977; Lezak, 1995). Lezak notes: “Patients with
left hemispheric lesions are more likely than
those with right-sided brain damage to exhibit a
catastrophic reaction (extreme and disruptive
transient emotional disturbance). The cata-
strophic reaction may appear as acute—often
disorganizing—anxiety, agitation, or tearfulness,
disrupting the activity that provoked it. Typi-
cally, it occurs when patients are confronted with
their limitations, as when taking a test” (p. 66).
Goldstein (1948) first used the term catastrophic
reaction to describe the profound depression ac-
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companying left-hemisphere lesions; subsequent
empirical investigations have supported the ten-
dency for catastrophic reactions and depression
to be more associated with left- than right-hemi-
spheric damage (e.g., Gainotti, 1972; Gasparrini,
Satz, Heilman, & Coolidge, 1977).

Depression, a common side effect of left-
hemisphere damage, is often accompanied by
numerous clinical presenting symptoms. These
include “depressed mood and agitation;.. .psy-
chomotor retardation; impaired immediate mem-
ory and learning abilities; defective attention,
concentration, and tracking; impaired orienta-
tion; an overall shoddy quality to cognitive prod-
ucts; and listlessness with loss of interest in one’s
surroundings” (Lezak, 1995, p. 327).

Caine (1986), summarizing literature on de-
pressed patients, stressed their impairments in
sustaining attention, memory, learning ability,
mental control, and motor performance. Based
on these presenting clinical symptoms, it is not
surprising that “[d]epressed people often have
distinctly higher Verbal [than Performance] IQs”
(Gregory, 1987, p. 72).

Gass and Russell (1985) studied the relation-
ship of emotional adjustment (MMPI profile) to
functional loss (WAIS Verbal IQ) in a study of 31
Caucasian male patients with carefully docu-
mented left-hemisphere damage. These investi-
gators were critical of previous investigations of
the emotional behavior in patients with left-
brain lesions because of failure to control for
premorbid status, to exclude aphasics, to exclude
patients with right-hemisphere pathology, and to
screen for inconsistent MMPI profiles.

Gass and Russell (1985) used state-of-the-art
neurodiagnostic techniques to ensure that the
patients’ lesions were confined to the left hemi-
sphere; they also controlled for education level
in their multivariate data analysis. Their results
showed that, regardless of the degree of impair-
ment in verbal intelligence, the patients with
right lesions consistently had MMPI profiles
suggestive of the following emotional symptoms:
“mild dysphoria, worry, and concerns or preoc-
cupations with regard to one’s physical condi-
tion” (p. 669). The implications of the left-lesion

patients’ MMPI emotional profiles are quite
consistent with the stereotypical behaviors de-
scribed previously for these patients.

Patients with Right Lesions

Patients with right-hemisphere damage typically
have different emotional reactions than those
with left lesions. The depression that accompa-
nies left lesions can be simulated by inactivating
the left hemisphere via the Wada technique, i.e.,
intracarotid injections of sodium amytal; in con-
trast, inactivation of the right hemisphere by this
technique is likely to produce euphoria (Nebes,
1978). Also, “With left hemisphere damaged pa-
tients, depression seems to reflect awareness of
deficit;...[w]hen the lesion is on the right, the
emotional disturbance does not seem to arise
from awareness of defects so much as from the
secondary effects of the patient’s diminished self-
awareness and social insensitivity.... Depression
in patients with right-sided cortical damage may
take longer to develop than it does in patients
with left hemisphere involvement[;]...however, it
can be more chronic, more debilitating, and more
resistive to intervention” (Lezak, 1995, p. 68).

The inappropriate indifference of right-lesion
patients was first stressed in the early 1950s
(Denny-Brown, Meyer, & Horenstein, 1952; He-
caen, Ajuriaguerra, & Massonet, 1951). This in-
difference was observed by Gainotti (1972) in
patients with right damage, just as the catastrophic
reaction was observed in left-damaged patients, in
a study of 160 individuals with lateralized lesions.
Whereas Gainotti considered the profound de-
pression of patients with left lesions to be a nor-
mal response to severe cognitive deficits, “he felt
the indifference reaction was an abnormal mood
associated with denial of illness” (Valenstein &
Heilman, 1979, p. 425).

In a study of 50 Caucasian male patients with
right-hemisphere damage, Gass and Russell
(1987) studied the relationship of emotional ad-
justment (MMPI profile) to functional loss
(WAIS Performance IQ); this investigation was
analogous to these authors’ similar study, de-
scribed previously, of patients with left lesions
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(Gass & Russell, 1985). Gass and Russell (1987)
again used sophisticated neurodiagnostic tech-
niques and controlled for age and education level
in their multivariate data analysis. Their results
showed that, regardless of the degree of impair-
ment in nonverbal intelligence, the patients with
right lesions consistently had MMPI profiles
suggestive of the following emotional symptoms:
mildly depressed, pessimistic, and worried; dis-
couraged and lacking initiative; somatic preoccu-
pation; denial; and limited emotional insight.
This profile sounds fairly consistent with clinical
observations of right-lesion patients, but interpre-
tation is hampered by the investigators’ failure to
report the degree of chronicity of the subjects’ le-
sions, or to control for this important variable.

Even more consistent with the indifference
and denial of right-lesion patients were the re-
sults of a creative study conducted by Anderson
and Tranel (1989). They investigated 100 brain-
damaged patients’ awareness of their own cogni-
tive deficits, as measured by a neuropsychologi-
cal battery that included the WAIS-R. This
sample included 32 acute stroke victims with le-
sions lateralized to the left (N = 12) or right (N =
20) hemisphere. Nearly all (90%) of the right-
lesion patients demonstrated unawareness of cog-
nitive deficits in intelligence, memory, or other
areas, and five patients with right lesions—with
substantial paralysis—even denied having motor
problems. Significantly fewer (41%) of the pa-
tients with left lesions evidenced unawareness of a
cognitive deficit; none of these patients with par-
tial paralysis denied having motor difficulties.

Clinical Applications of the Emotional 
Component of Brain Damage

The generally different, predictable affective re-
sponses to damage to the left or right hemi-
spheres must be taken into account when
interpreting the V–P discrepancy studies involv-
ing patients with unilateral brain damage. The
emotional behaviors accompanying left lesions,
most notably anxiety, depression, carelessness,
and low energy level, are likely to have their
most significant impact on Wechsler’s Perfor-

mance IQ. Attention to detail is important to
performance on Wechsler’s nonverbal tasks such
as Picture Arrangement, yet impaired and disor-
dered attention in signal detection tasks has been
documented in several investigations of de-
pressed patients (Caine, 1986). Indeed, the V > P
that often characterizes the profiles of depressed
patients (Gregory, 1987) is opposite to the P > V
that is anticipated for people with left-hemi-
sphere lesions. This antagonistic influence on
V–P differences may be a primary reason why
patients with left lesions have demonstrated such
trivial P > V profiles in so many studies of unilat-
eral brain damage on the WAIS and WAIS-R.
This hypothesis, however, is mere speculation;
there are no data to support the contention that
depression systematically lowers the P-IQs of
patients with left lesions.

The emotional limitations of right-hemi-
sphere patients may also affect their relative suc-
cess on the Verbal and Performance Scales.
Their difficulties with recognizing emotional
tone in facial expressions, for example, may lead
to lowered scores on Picture Arrangement, a so-
cial awareness task that measures this skill to
some extent. Consequently, low scores on Pic-
ture Arrangement, for some patients with right-
hemisphere damage, may have an emotional,
rather than a visual–spatial, causality. Similarly,
the indifference and lack of awareness of their
mistakes that many subjects with right-brain le-
sions display may lead to low scores on the Block
Design, Object Assembly, and Picture Arrange-
ment subtests, which are dependent on the per-
son’s ability to benefit from visual, sensory-
motor feedback.

Also, lack of awareness of mistakes and diffi-
culty in comprehending the affective quality of
speech can have a negative influence on success
on the Verbals scale for a person with right-
hemisphere damage, most notably in the patient’s
ability to improve ambiguous or incomplete re-
sponses after querying by the examiner. Finally,
the possibility of a resistant-to-change depres-
sion in chronic (but not acute) patients with
right-hemisphere lesions may lead to sizable V >
P profiles in patients with long-standing right-
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brain damage. Although this discrepancy may
have been absent during acute stages of the ill-
ness, its later appearance may be primarily a
function of the depression than of any visual–
spatial degeneration.

Although these potential emotional influ-
ences on the V–P discrepancies of patients with
unilateral brain damage are speculative, they are
quite important because of the consistency of the
clinical observations across patients with diverse
types of right- or left-brain lesions. When the
right-hemisphere lesion response of indifference
appears in a patient with a left lesion, this occur-
rence is so uncharacteristic that probably the
most likely explanation is bilateral involvement
of either a temporary or permanent nature
(Lezak, 1995). Therefore, we need to be aware
that some portion of the observed V > P differ-
ences in patients with right lesions may be due to
emotional, not physiological or anatomical,
characteristics associated with the location of the
lesion; and the same explanation may be partly at
the root of the failure of many studies to display
the predicted P > V profile for patients with left-
hemisphere damage.

V–P Interpretation in the 
Context of Patients’ Behaviors

Merely identifying an abnormally large V–P IQ
difference in a patient with unilateral brain dam-
age is just the beginning of the interpretive proce-
dure, as Bornstein and Matarazzo (1982) implied.
The difference must next be evaluated in the con-
text of other neurological data, behavioral obser-
vations, research findings, and background
variables that interact with V–P differences such
as age, gender, ethnicity, education level, and Full
Scale IQ.

Observation is especially pertinent for neuro-
logically impaired individuals because they are
often characterized by sensory deficits, motor
deficits, distractibility, depression (particularly
those with left damage or chronic right damage),
poor frustration tolerance, motivational defects,
and a tendency to fatigue easily (Lezak, 1995).

For example, consider possible problems with
fatigue. One solution is to test neurological pa-
tients in the early morning. With the Wechsler-
Bellevue or WAIS, failure to respond to a patient’s
fatigue would likely have led to a depressed Per-
formance IQ, because all Performance tasks were
administered last. This occurrence might have
produced V > P profiles for patients with right le-
sions that would have been interpreted wrongly as
a visual–spatial deficit, but it is not a concern for
current examiners because the WAIS-III adminis-
tration procedures (like WAIS-R procedures) al-
ternate Verbal and Performance subtests.

As another illustration, consider the role of
sensory abilities, which, as discussed in Chapter
5 on aging, have been shown to correlate sub-
stantially with measures of intellectual processes
(Baltes & Lindenberger, 1997; Lindenberger &
Baltes, 1994, 1997); for elderly samples, aston-
ishingly, more than 90% of the age-related vari-
ance in IQ can be accounted for by differences in
sensory acuity. From a left-right hemisphere
standpoint, Reitan and Fitzhugh (1971) adminis-
tered a battery of tests that included several mea-
sures of somatosensory functioning (focusing on
tactile, visual, and auditory imperception of sim-
ple stimuli under conditions of bilateral simulta-
neous stimulation). “In every instance, groups
with left cerebral lesions performed more poorly
on the right than left side of the body, and the
reverse was true for groups with right cerebral
lesions. The magnitude of these differences ap-
peared to be smaller for auditory than tactile or
visual deficits.... Lateralized deficiencies in per-
ception of simultaneous tactile stimuli were more
reliable in the group with left cerebral lesions,
whereas the lateralized differences in the visual
modality were more significant for the group with
right cerebral damage” (pp. 220–221). Goldstein
and Shelly (1973) likewise identified significant
sensory impairments (auditory, visual, and tactile)
in the hypothesized directions for their samples of
patients with left or right lesions.

Also consider distractibility, often associated
with brain damage (Lezak, 1995). When testing
patients with known distractibility, it is often
wise to test in a very quiet environment, with the
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examiner careful to avoid flashy, brightly colored
clothing or jewelry. However, some patients will
be distractible regardless of the examiner or test-
ing environment, and the subtests composing
the Working Memory Index are likely to be the
ones most affected, with the Processing Speed
tasks a close second. Poor performance on the
WMI tasks due to distractibility leads to a very
different interpretation from poor scores due to
a verbal–sequential deficit. The latter cause of
low scores reflects a deficit associated with the
left hemisphere, whereas the former cause is not
limited to either side of the brain.

Examiners must be alert to distractible behav-
ior, and they need to assess its probable impact on
test performance. Because the three WAIS-III
subtests most influenced by distractibility are on
the Verbal Scale, it is V-IQ that will most likely
be artificially depressed for a distractible patient.
Hence, examiners of left-lesion patients must be
especially aware that some large P > V discrepan-
cies, or some large differences between scores on
the Perceptual Organization versus Working
Memory factors, may be a deficit in distractible
behavior rather than in left-hemisphere verbal/
sequential/linear processing.

ILLUSTRATIVE CASE REPORT

A sample psychological case report follows: Walt
H., a 21-year-old Caucasian male who suffered
brain damage following a car accident at age 14.
Walt has a striking V > P pattern, suggestive of
damage that is exclusively or primarily confined
to the right cerebral hemisphere. (This is an ac-

tual case, although the name and other identify-
ing information have been altered to preserve
anonymity.) We have modified the test interpre-
tation sections of these reports (and of the other
case reports that follow Chapters 9, 12, and 13) to
conform to the specific interpretive procedures
advocated in this book; however, these modifica-
tions affect only how the test results are commu-
nicated, not the basic findings themselves.

As is evident from the case reports in this
book, report writing is as individual an endeavor
as test administration. Competent interpretation
of the WAIS-III depends on the examiner’s abil-
ity to integrate the test data with data from other
relevant tests, cognitive and otherwise. Further,
test scores are interpretable only in the context
of the person’s specific background and clinically
observed behaviors. The interpretive rules and
guidelines elaborated throughout this text are
useful to a point; however, competent interpreta-
tion often demands modifying the suggested
procedures to fit a specific case.

Consequently, we are opposed to the comput-
erized case reports that are so prevalent and easily
available to clinicians. Some computerized tech-
niques are available that simplify clerical proce-
dures, such as determining significant strengths
and weaknesses; we see no problem with that type
of shortcut. However, we strongly oppose those
computerized techniques that offer specific inter-
pretations of IQ and subtest profiles and that
generate canned reports. Nothing is more indi-
vidual than the report that communicates the re-
sults of a psychological, neuropsychological, or
psychoeducational evaluation to those who will
potentially use the results for the person’s benefit.

WALT H., AGE 21, HEAD INJURY

Referral and Background Information

Walt H. was referred to determine the current levels of his abilities and to make appropriate vo-
cational suggestions for him. Walt is currently unemployed and lives at home with his mother
and one younger sister. He has one older sister who no longer lives at home. He enjoys a good
relationship with his stepfather, who is currently separated from his mother. Walt was involved
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in a car accident a few months before his 15th birthday. The accident resulted in partial paralysis
of his left side and in a significant loss of vision. Vision in his right eye is limited to gross form
discrimination peripherally and to light/dark awareness in his central vision. Central vision in
his left eye is normal but peripheral vision is severely limited. Difficulties with both short-term
and long-term memory were noted after the accident.

Prior to his accident, Walt was enrolled in public school and was placed in a learning disabilities
resource room. Difficulties were noted in reading, spelling, and behavior. Both before and after the
accident, Walt was taking Cylert for diagnosed hyperactivity. He is currently taking no medications.

Subsequent to the accident, Walt enrolled in a new public high school following his family’s
move to another state. Placement in a learning disabilities resource room was continued. During
this period, presenting problems included severe motor deficits and limited vision. Partial paral-
ysis continued to affect his left side, and his balance was tenuous. Walt was naturally left-handed
and, consequently, was forced to learn to use his right hand for writing activities. His remaining
vision permitted him to do most academic tasks; however, he experienced significant difficulties
in tracking across a page or across the blackboard. Cognitively, Walt evidenced similar deficits to
those noted prior to the accident. In addition, short-term memory was inconsistent and periods
of confusion and disorientation were noted. Walt progressed steadily and was able to graduate
from high school at age 19. During high school and subsequent to graduation, he received train-
ing through state vocational rehabilitation services. Training included job skills and a period of
training at a nearby school for the deaf and blind.

He was administered a WISC-R at age 12, prior to his accident, and obtained a Full Scale IQ
of 101 (Verbal and Performance IQs were not available). After his accident, Walt was adminis-
tered a WAIS-R at age 17. That testing yielded a Verbal IQ of 91, a Performance IQ of 66, and
a Full Scale IQ of 77. The large difference in favor of Verbal IQ over Performance IQ (25
points), the motor damage to the left side of Walt’s body, and the precise nature of his visual
problems all suggest that he suffered right cerebral damage—either primarily or exclusively—
from his accident. This current testing was initiated in an effort to establish Walt’s level of func-
tioning and to isolate specific skill abilities and deficits. Walt has expressed a desire to determine
career areas for which he is best suited.

Appearance and Behavioral Characteristics

Walt is a 21-year, 7-month-old Caucasian male with blond curly hair; he is heavyset and below
average height. Walt was tested over the course of three sessions. The first session was in a psy-
chologist’s office at a high school; testing conditions were good. Subsequent sessions were at the
University of Alabama under adequate testing conditions. Walt appeared to be at ease with all
examiners and rapport was easily established and maintained throughout the testing. It is felt
that these results represent a valid and reliable indication of his current level of functioning.

The effects of the accident were noted in his measured, somewhat rigid movement patterns.
Physical posturing was used as an apparently effective accommodation to his limited vision.
Walt presented himself as a friendly, highly verbal young man. He conversed freely with the ex-
aminers and did not seem to be intimidated by the situation. At times, he seemed to “search for
words,” but he nonetheless communicated his thoughts and feelings effectively. He appeared to
be relaxed and frequently demonstrated a good sense of humor. When discussing the progress
he had made, Walt appeared to be self-confident and seemed genuinely proud of what he had ac-
complished. He expressed a strong determination to continue his progress and indicated that he
hoped some day to be able to help other people.

During the initial portions of the testing at the university, Walt evidenced a degree of disori-
entation. When asked to name the current date (April 15th), his response was delayed. After
some thought, he responded, “I’m not sure. It’s not January.. .April?” He was also uncertain as
to what city or university he was in, even though this had been a frequent topic of conversation.
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In general, Walt experienced difficulty on tasks that were abstract. When he encountered
difficulty, he tended to persist and did not frustrate easily. Walt evidenced the ability to learn on
tasks that were initially difficult for him. He tended to approach such problems with a trial-and-
error method of problem solving and was most successful when accompanying instructions were
ordered and step-by-step. Throughout the testing, Walt’s processing skills appeared to be slow,
and his answers tended to be measured and deliberate.

Tests Administered

• Bender-Gestalt Test of Visual-Motor Integration
• Peabody Picture Vocabulary Test—Third Edition (PPVT-III)
• Vineland Adaptive Behavior Scales (Expanded Form)
• Wechsler Adult Intelligence Scale—Third Edition (WAIS-III)1

Test Results and Interpretation

Walt H. earned a Full Scale IQ of 79 (8th percentile) on the WAIS-III, which classifies him in
the Borderline range of intellectual functioning, ranking him at about the 8th percentile when
compared to individuals his age. On the Peabody Picture Vocabulary Test-Third Edition
(PPVT-III), Walt earned a standard score of 82, which ranks him at about the 13th percentile.
These scores are consistent in categorizing Walt’s cognitive functioning at the juncture of the
Borderline and Low Average classifications of intelligence (a summary of all of Walt’s scores is
provided in Table 8.25).

Walt’s Full Scale IQ does not provide the most meaningful estimate of his cognitive abilities
because his verbal and nonverbal skills were highly discrepant. Specifically, a significant differ-
ence exists between his WAIS-III Verbal IQ of 93 (between 89–97 with 90% confidence; 32nd
percentile; Average) and Performance IQ of 67 (between 63–75 with 90% confidence; 1st per-
centile; Extremely Low). This 26-point difference is significant at the .01 level and is abnormal,
occurring very rarely (less than 1% of the time) among adults with IQs comparable to Walt’s.
The Verbal IQ, when compared to the other global scores, is less affected by Walt’s brain dam-
age because his accident seems to have primarily affected his right cerebral hemisphere. As such,
it is felt that Walt’s Verbal IQ of 93 (32nd percentile), is more representative of Walt’s true in-
tellectual functioning than other obtained scores. His low Performance IQ (1st percentile) un-
doubtedly reflects the impact of right cerebral damage suffered in the car accident. His high
Verbal–low Performance profile was evident on the Woodcock-Johnson-III as well: Good per-
formance on tests of verbal memory, concept formation, and reasoning; very deficient perfor-
mance on visual–spatial, nonverbal reasoning, and timed tests.

Walt’s WAIS-III Indexes paralleled the findings from his IQs. He had significantly more dif-
ficulty in the areas of visual–motor coordination and processing speed (Perceptual Organization
Index of 72 and Processing Speed Index of 66) than in the areas of verbal conceptualization,
memory, and sequencing (Verbal Comprehension Index of 91 and Working Memory Index of
88). The two indexes that comprise the Verbal IQ, Verbal Comprehension and Working Mem-
ory, were not significantly different from one another, and neither were the two indexes that com-
prise the Performance IQ, Perceptual Organization and Processing Speed. Thus, the Verbal IQ
and Performance IQ provide meaningful estimates of his overall verbal and nonverbal abilities.

1This case originally included administration of a WAIS-R and PPVT-R in the first edition of this book. We 
decided to modify and update the scores from WAIS-R to WAIS-III in order to provide more valuable 
examples of how to interpret the most recent Wechsler test. However, the major findings from the original 
report remain unchanged.
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TABLE 8.25 Psychometric summary of Walt H.’s test scores

Wechsler Adult Intelligence Scale—Third Edition (WAIS-III)

Scale IQ
90% Confidence 

Interval Percentile Rank

Verbal Scale 93 89–97 32
Performance Scale 67 63–75 1
Full Scale 79 75–82 7

Factor Index
90% Confidence 

Interval Percentile Rank

Verbal Comprehension 91 87–96 27
Perceptual Organization 72 68–80 3
Working Memory 88 83–94 21
Processing Speed 66 63–78 1

Subtest
Scaled 
Score

Percentile 
Rank Subtest 

Scaled 
Score

Percentile 
Rank

Vocabulary 8 25 Picture Completion 7 16.5
Similarities 9 37 Digit Symbol-Coding 2 0.5
Arithmetic 7 16 Block Design 5 5.5
Digit Span 8 25 Matrix Reasoning 4 2.5
Information 8 25 Picture Arrangement 5 5.5
Comprehension 14 91 Symbol Search 4 2.5
Letter-Number 
Sequencing 9 37

Object Assembly 5 5.5

Peabody Picture Vocabulary Test—Third Edition (PPVT-III)

Standard Score Percentile Rank

PPVT-III 82 13

Vineland Adaptive Behavior Scales (Expanded Form)

Domain
Standard Score

(± 95% confidence) Percentile Rank Adaptive Level

Communication 84±10 14 Moderately low
Daily Living Skills 108±80 68 Adequate
Socialization 106±80 66 Adequate

(Continues)
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Throughout the entire testing, Walt approached tasks in an ordered, sequential manner. He
experienced difficulties on tasks that required him to view stimuli as a whole rather than in parts.
His strategy seemed to be a function of both his limited vision and his preferred mode of cognitive
processing. On Picture Arrangement, Walt’s restricted vision forced him to view each picture in-
dividually rather than scanning them as a whole. However, on tasks such as Block Design and Ob-
ject Assembly, Walt was able to view the stimuli as a whole, but his solutions remained sequential
in nature. Walt’s performance on a novel nonverbal problem-solving task was further evidence for
his difficulties with holistic tasks. On this task, which required him to complete a gridded pattern,
he was challenged to see the “big picture” and scored at only the 2nd percentile. When presented
with a Woodcock-Johnson-III task that involved reading sentences of symbolic figures, Walt
again approached the task sequentially. He read figure by figure and was thus unable to make use
of contextual clues. Woodcock-Johnson-III Concept Formation required Walt to view a series of
geometric figures of varying sizes, shapes, and colors. The task involved determining rules that
governed relationships among the figures. Walt tended to view each figure separately and evi-
denced difficulty in formulating global rules. Design reproduction on the Bender-Gestalt further
evidenced an inability to maintain the gestalt and a reliance on sequential solutions.

Walt’s performance further demonstrated a preference for concrete tasks and difficulties on
items involving abstractions. Walt tended to do well on tasks that involved concrete solutions;
this was noted on subtests requiring him to state how two words were alike, define vocabulary
words, and answer questions about social rules or concepts, which all measure verbal conceptual-
ization. A task measuring social awareness and judgment was Walt’s highest score on the WAIS-III
(91st percentile). He received maximum credit on all items on this Verbal subtest with the excep-
tion of two, which involved interpretation of abstract proverbs. On the Woodcock-Johnson-III
Visual-Auditory Learning subtest, Walt generally was able to recall figures that were more con-
crete in nature. The figure representing “and” was an abstract grouping of three circles, and Walt
was consistently unable to match the word to the symbol as he read. On tasks involving arithmetic
from both the WAIS-III and the Woodcock-Johnson-III, Walt tended to subvocalize. He ap-
peared to have difficulty visualizing solutions and relied on concrete manipulation of his fingers.

TABLE 8.25 (Continued)

Vineland Adaptive Behavior Scales (Expanded Form)

Domain
Standard Score

(± 95% confidence) Percentile Rank Adaptive Level

Motor (estimated) 61±12 0.5 Low (Mild Deficit)
Fine Motor (est.) — — Moderately High
Gross Motor (est.) — — Low

Adaptive Behavior 
Composite

69±50 2.5 Adequate

Bender-Gestalt Test of Visual-Motor Integration

Koppiz scoring errors Developmental Age Equivalent

5 6.0 to 6.5 years
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As noted previously, Walt was forced to switch to his right hand for writing tasks as a result of
the accident. While generally slow and deliberate, Walt’s writing and fine motor skills tend to be
adequate. He did experience difficulties on tasks involving visual–motor integration, particularly
when those items were timed. This timed visual–motor coordination deficit was most notable on
a task requiring him to use a key to write symbols that are paired with numbers (less than 1st per-
centile), a test of psychomotor speed. His slow processing was also evident on another task re-
quiring him to scan a series of symbols and mark with a pencil whether or not a target shape was
present in the series (2nd percentile). Although not as much fine motor skill was necessary on this
task, his slow speed of processing visual information seemed to impair his performance.

Evidence was noted of a degree of disorientation and of poor organizational skills. As noted
previously, Walt was unable to easily recall the current month and the city that he was in. Walt has
apparently developed strategies to assist in orientation. While trying to recall the month, Walt
stated that he typically relied on his watch, but that the battery was dead and he had forgotten to
replace it. Disorganization was noted on the overall order of his Bender-Gestalt performance.

Academically, Walt performed somewhat below the level to be expected when viewing his
Verbal IQ as the best estimate of his potential. He did, however, achieve at a level commensurate
with his scholastic aptitude in both reading and mathematics, as assessed by the relevant clusters
on the Woodcock-Johnson-III Tests of Achievement. Indicated skill deficits in the areas of
Word Attack (4.0 grade equivalent) and Letter-Word Identification (7.0 grade equivalent) may
be a reflection of reading disabilities evidenced prior to his accident.

While Walt’s physical limitations severely restrict his mobility, he appears to be functioning
within an average range of adaptive behavior. He appears to possess adequate social skills and is
generally able to care for personal needs independently.

SUMMARY AND RECOMMENDATIONS

Walt, a 21-year, 7-month-old Caucasian male of heavy build and below average height, was re-
ferred in an effort to obtain an evaluation of his current level of abilities and to make vocational
recommendations. Walt earned a Full Scale IQ of 79 on the WAIS-III, placing him in the Bor-
derline range of intellectual functioning. Similar performance was noted on the PPVT-III, as he
scored 82 on this measure. A significant and striking discrepancy was noted on the WAIS-III be-
tween his Verbal IQ of 93 and the Performance IQ of 67. This discrepancy, significant at the .01
level and abnormal in its magnitude, appears to indicate that the Verbal IQ is a more represen-
tative reflection of Walt’s intellectual abilities than are the three global scores or his Perfor-
mance IQ. The WAIS-III Indexes reveal a similar pattern of performance with a significantly
higher Verbal Comprehension Index than Perceptual Organization Index. The WAIS-III IQs
obtained in this evaluation are nearly identical to the values obtained 2 years after his car acci-
dent. Hence, whatever improvement in Walt’s visual perceptual functioning that one might ex-
pect to occur spontaneously was already completed 5 years ago. At this point, Walt’s intellectual
abilities, both verbal and nonverbal, are stable and not likely to change very much in the future.

Walt evidenced a preference for sequential problem solving rather than simultaneous problem
solving and appeared to be more at ease on concrete tasks than on tasks involving abstractions.
While Walt’s vision is severely limited, he appears to have developed effective compensatory
skills.

On this battery of tests, Walt demonstrated a relatively high level of verbal skill; his score was
about Average for his age of 21. He evidenced good learning ability and persistence and flexibility
in problem solving. He demonstrated good social skills and appeared to have a good self-concept.
Walt presented himself as a very determined young man and expressed an interest in helping
others. Deficits were noted in visual–motor skills and in his ability to function efficiently in
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timed situations. A degree of disorientation was also observed. Walt’s academic achievement ap-
pears to be somewhat below the level to be expected from his evidenced Verbal IQ.

Walt’s demonstrated skills and expressed desires would appear to be commensurate with jobs
involving helping others. He is able to learn effectively when training procedures reflect step-
by-step, organized instruction and patience. Problems involving transportation to and from
work might be addressed by provision of an on-site residence. Therefore, possible job areas
might include nursing homes, hospitals, residential treatment facilities, or facilities such as the
Boys’ Ranch. Vocational Rehabilitation services should be utilized in an effort to facilitate these
recommendations.

Examiners and Report Writers:
Graduate students in Drs. Nadeen and Alan Kaufman’s advanced assessment course at the Uni-
versity of Alabama: Buddy (James) Allen, Sandy Bennett, Jean Dalton, Susan Ervin, Bill Gil-
christ, Debra Nix, Ella Shamblin, Margaret Webster, and Louise White.

Five-Month Follow-up Report: Walt

The results of Walt’s evaluation were communicated to his mother and to Vocational Rehabilita-
tion Services. Walt’s file was activated by Vocational Rehabilitation, and he received a complete
physical evaluation. Efforts were begun to locate appropriate employment. In the ensuing period
Walt was hired as a night manager in a small convenience store. While he was able to handle most
tasks individually, the complexity and need for rapid response proved to be too difficult.

Three months ago, Walt was hired in the housekeeping department of a local nursing home.
His employers have proven to be patient and flexible. Walt needed time to orient himself to the
physical plant, but his supervisor reports that Walt is currently performing well as a full-time em-
ployee. Walt says that he is comfortable with his duties and enjoys interacting with the residents.

Transportation continues to be problematic but Walt is currently able to ride with a fellow
employee. Schedules have been rearranged by his employers to assist Walt in this area. While
Walt is happy with his present position, he is anxious to move beyond his current duties. Possi-
ble alternative placements are currently being explored with his case worker at Vocational Re-
habilitation Services.

SUMMARY

This chapter is the first of two on V–P IQ dis-
crepancies and covers the following topics, all re-
lated to the neuropsychological interpretation of
these verbal–nonverbal differences: (1) Wechsler-
Bellevue, WAIS, WAIS-R, and WAIS-III V–P
studies of neurological patients having damage
confined to the left or right hemisphere;
(2) WAIS-III studies of neurological patients
with diffuse brain damage, focusing on the factor
index profile; (3) relationship of the nature of
brain damage (type, acuteness versus chronicity)
to V–P discrepancy; (4) subtest patterns for pa-

tients with left or right lesions; (5) the interaction
of gender and ethnicity with V–P discrepancies in
brain damage; (6) the interaction of age and edu-
cation with V–P discrepancies in brain damage.

The results of over 50 studies involving the
testing of nearly 2,700 patients with unilateral
brain damage on the W-B I, WAIS, and WAIS-R
give basic support to the long-held contention
that left-lesion patients have characteristic P > V
profiles, while right-lesion patients show V > P
discrepancies. However, the support is far more
impressive for patients with right-hemisphere
damage. Across all studies, the latter group aver-
aged a 9-point Verbal IQ superiority compared
to about a 3 -point Performance advantage for12
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left-lesion patients. WAIS and WAIS-R studies
were generally less impressive regarding the pre-
dicted V–P profiles than were the studies con-
ducted with the W-B I. Most notably, left-lesion
patients showed an average P > V difference of
about 2 points on the WAIS and WAIS-R com-
pared to a 7 -point discrepancy on the older
battery. Because no data were available on the
WAIS-III and lateralized lesions, we focused on
the information available on diffuse brain injury
and the WAIS-III. The most notable finding for
recent (since 1988) studies of diffuse brain dam-
age on the WAIS-R and WAIS-III was a V > P
pattern. However, three studies of factor indexes
on the WAIS-III produced even more provocative
findings for patients with diffuse lesions as a result
of traumatic brain injury, intact Perceptual Orga-
nization coupled with weak Processing Speed.

The degree to which predicted V–P discrep-
ancies accompany left or right lesions depends
on the type of lesion. Strokes tend to produce
dramatic V–P differences in the predicted direc-
tion, especially for males. Patients with tumors
in the right hemisphere display V > P profiles,
but those with left-hemisphere tumors evidence
no V–P difference. Patients with temporal lobe
epilepsy show the predicted pattern for patients
having lesions in the left as well as right hemi-
sphere, although the mean discrepancies are
modest in magnitude. Lateralized frontal lobe
lesions, whether caused by missile wounds or tu-
mors, have little impact on V–P discrepancies.
Posterior lesions, especially in the right hemi-
sphere, are more likely than frontal lesions to
yield predictable profiles. Comparisons of the
Wechsler test performance of patients with tem-
poral lobe epilepsy have been made before sur-
gery (when they have documented, lateralized
lesions) and following surgery (after the lobe with
the lesion has been removed). V–P differences
were in the predicted directions for the left- and
right-lesion samples of patients with epilepsy, but
these differences were larger following the surgi-
cal removal of the temporal lobe.

Acuteness versus chronicity of lesions has
long been considered a key variable in determin-

ing the magnitude of V–P discrepancies; how-
ever, the major study on which generalizations
were based (i.e., acute patients have larger V–P
differences in the predicted direction than do
chronic patients) failed to match the patient
groups on any variables. A compilation of re-
search on this topic suggests that acute patients
with right-hemisphere lesions display larger V > P
profiles than chronic patients with right lesions.
However, the acuteness–chronicity variable may
not be meaningful for left-lesion patients.

Gender differences have been reported in
some studies but not others. The predicted pat-
terns of low Verbal IQ for left-lesion patients
and low Performance IQ for right-lesion pa-
tients seem to be more characteristic of male
than female patients. The cause of these appar-
ent gender differences has been attributed by
McGlone to greater cerebral asymmetry for
males; Inglis and Lawson attribute the gender
difference to the application by females of verbal
strategies to solve nonverbal problems. Several
analyses of WAIS and WAIS-R data argue for
McGlone’s cerebral asymmetry hypothesis while
others argue for the Inglis/Lawson verbal medi-
ation hypothesis.

One well-designed study found ethnic differ-
ences in whether males with brain damage display
the predicted V–P patterns; Caucasian patients
tended to evidence the predicted IQ relationships
more so than African American patients. The lat-
ter finding requires cross-validation with a newer
sample and with a diversity of ethnic groups.

Age as a variable in brain damage research has
usually been approached by comparing lesions in
children versus adults. In comparison to unilat-
eral lesions in adults, lateralized lesions in chil-
dren are less likely to produce equivocal results
that show predictable V–P discrepancies. Al-
though the possible reasons for this age-related
difference are many, and disagreements abound
among experts in the field, few investigations
have systematically examined the relationship of
chronological age to the V–P discrepancies ob-
served for patients with lateralized lesions. In
one well-matched study of patients with general
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brain damage and controls, when IQs were com-
pared, the older controls showed a tendency to
perform better than younger controls on all IQs;
also, the discrepancy between IQs of younger
and older groups was even more pronounced in
the patient sample.

Educational attainment relates systematically
to the size of a person’s WAIS-III V–P IQ dis-
crepancy. Those with less than a high school ed-
ucation, on the average, score 1–2 points higher
on the Performance Scale; those with college de-
grees or higher score 2  to 4  points higher on
the Verbal Scale. These relationships have impor-
tant clinical implications for individual neuropsy-
chological assessment, and provide valuable base-
rate data for interpreting the results of V–P anal-
yses in neuropsychological research studies.
When the samples of patients with left hemi-
sphere lesions are grouped by their mean educa-
tion level, the mean P > V profile that is
predicted for patients with left lesions is about 6–
7 points for samples averaging 10 years of educa-
tion or less, but is smaller (about 1–4 points) for
those with 11 or more years of schooling. For
patients with right-hemisphere lesions, the ex-
pected V > P profile is about 7 to 11 points for
patient samples averaging 12 or less years of
schooling, but is only about 3 points for samples
that averaged 1 or 2 years of college. In fact, the
latter sample (the most educated) is the only ed-
ucation group that tended not to show the char-
acteristic pattern for either lesion group.

This chapter also discussed the clinical issues
pertaining to individual neuropsychological as-
sessment (as opposed to interpretation of re-
search findings for groups of patients). When
evaluating V–P differences for individuals in-
stead of groups, extreme caution must be exer-
cised. What are large differences between groups
of patients may not even be statistically signifi-
cant for a given individual. In addition, individual
interpretation demands understanding of clinical
phenomena associated with lateralized lesions.
For example, patients with left lesions prototypi-
cally demonstrate a profound depression known
as a catastrophic reaction, while patients with right
lesions are more prone to euphoria or indiffer-
ence. These opposite reactions are likely to affect
the observed V–P discrepancy in different ways.

Other behavioral observations must also be
considered when evaluating V–P differences. Fa-
tigue, on the Wechsler-Bellevue or WAIS, for
example, may have led to a depressed P-IQ be-
cause the six Verbal subtests are given first on
those tests; the alternation of Verbal and Perfor-
mance subtests on the WAIS-R and WAIS-III
makes fatigue less of a problem for contemporary
examiners’ interpretation of V–P differences.
Clinicians also need to understand sensory and
attentional deficits associated with lesions in the
left or right hemisphere to facilitate V–P analysis.

12 12
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Verbal–Performance
IQ Discrepancies:

A Clinical Approach

This is the second of two chapters on V–P IQ
discrepancies. Chapter 8 explored Verbal–Perfor-
mance IQ discrepancies as related to brain dam-
age. The patterns obtained by patients with left
versus right lesions provided some insight into
the greater sensitivity of the V–P IQ difference
for patients with right damage (V > P of 9 points)
compared to those with left damage (P > V of
only 3  points), and examined the relationship
between patient variables and V–P discrepancy
in adults with brain damage. This chapter focuses
on Verbal–Performance discrepancies in various
types of clinical profiles, such as learning disabil-
ities, delinquency, bilingualism, autism, mental
retardation, psychiatric disorders, alcoholism,
multiple sclerosis, and dementia. The chapter
will conclude with the presentation of clinical
case reports that exemplify V–P discrepancies
within a profile.

VARIABLES BELIEVED 
TO BE CORRELATES 

OF HIGH PERFORMANCE IQ

Individuals who obtain substantially higher Per-
formance than Verbal IQs may do so because of
strengths in fluid intelligence and visualization
compared to weaknesses in crystallized intelli-
gence and short-term memory (Horn, 1989;
Horn & Cattell, 1967; Horn & Noll, 1997);
strong Perceptual Organization skills in compari-
son with Verbal Comprehension abilities; a field-
independent cognitive style (Goodenough &
Karp, 1961); better developed simultaneous–
holistic than analytic–sequential processing (Kauf-
man, 1994a); or for a number of other reasons.

Some adolescent and adult groups who char-
acteristically obtain P > V profiles, or, more
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accurately, are generally believed to do so, are
those who are learning disabled or illiterate, de-
linquent or psychopathic, bilingual, autistic, and
mentally retarded. These topics are treated in
the sections that follow.

Learning Disabilities
The diagnosis of learning disabilities is a complex
process, but one that inevitably involves an IQ
test and an achievement test. Although there has
been recent controversy about the use of IQ tests
in the diagnosis of learning disabilities (see Chap-
ter 2), for the time being measures of intellectual
ability play an integral role in diagnosis, and this
featured role has been especially true for the
Wechsler scales. Current diagnostic criteria for
learning disabilities require “achievement, as
measured by individually administered standard-
ized tests..., that is substantially below that ex-
pected given the person’s chronological age,
measured intelligence, and age-appropriate edu-
cation” (American Psychiatric Association, 1994,
p. 50). There are two primary methods by which
learning disabilities are determined: the simple
difference method and the predicted difference
method (Reynolds, 1984, 1990). The simple dif-
ference (subtracting the achievement score from
the IQ) is used by many because it is straightfor-
ward and easily understood by parents as well as
teachers. Most state education agencies have se-
lected a discrepancy in the range of about 1  stan-
dard deviations (18 to 22 standard score points) as
a cut-off (Kamphaus, 1993). The problem with
the simple discrepancy method is that it does not
take into account the regression of achievement
on intelligence (Reynolds, 1984, 1990). Thus, it
can lead to overidentification of individuals with
high IQs and underidentification of individuals
with low IQs. The use of a regression model for
identifying ability–achievement discrepancies,
such as the one available in the WAIS-III manual
for predicting WIAT scores based on WAIS-III
IQs, evens out the probabilities that a child of any

intelligence level will be identified as having a se-
vere discrepancy. Regardless, of the method used
for determining learning disabilities, the IQ plays
an important role in delineating the “ability”
level at which a person is functioning. However,
getting an IQ for use in an ability–achievement
discrepancy is not as simple as it may seem.

As there are three separate IQs and four factor
indexes yielded by the WAIS-III and WISC-III,
it is not always a simple decision to choose one
score to represent a person’s ultimate ability level.
In children and adults, for example, individuals
with learning disablities often display P > V pro-
files on Wechsler instruments. Across many stud-
ies of adolescents and adults with various learning
disabilities, a consistent pattern of a higher Per-
formance IQ than Verbal IQ of about 7 to 19
points is present (e.g., Frauenheim & Heckerl,
1983; Sandoval, Sassenrath, & Penaloza, 1988).
Some states have guidelines for deciding when
the higher score can be used as the test of intelli-
gence (Kamphaus, 1993). However, automati-
cally using the highest available IQ to achieve a
cutoff score for diagnosis does not encourage an
in-depth understanding of the person being as-
sessed. These issues of diagnosis are important to
bear in mind when reviewing the literature on
learning disabilities, as they affect subject selec-
tion and obviously affect individual children and
adults in clinical practice. That being said, we
turn our focus now to patterns within the Wech-
sler scales that are present for groups of individu-
als with learning disabilities.

The P > V pattern noted for individuals with
learning disabilities is not that surprising because
the Verbal tasks on Wechsler’s scales are heavily
achievement dependent. Several Verbal subtests
tap information taken directly from school-
learned knowledge. By definition, individuals
with a learning disability are not good achievers.
Thus, the P > V pattern in individuals with
learning disabilities may be a reflection of their
poor crystallized knowledge, and, more specifi-
cally, of their failure to learn in school. Looking
beyond the V-IQ and P-IQ, the four factor in-
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dexes may provide the most useful information
for understanding the cognitive abilities for most
adolescents or adults with learning disabilities.
These factors offer a purer measure of crystal-
lized ability (Verbal Comprehension Index) than
is available via the V-IQ, an amalgamation of
verbal conceptual and memory tasks.

In samples of college students with learning
disabilities, the P > V pattern has not been con-
sistently found. College students more typically
evidence the opposite pattern of V > P or have
no V–P difference (Blalock, 1987; Gregg & Hoy,
1985; Kaufman, 1990; Morgan, Sullivan, Darden,
& Gregg, 1997; Rogan & Hartman, 1976; Salvia,
Gajar, Gajria, & Salvia, 1988; Sparks & Javorsky,
1999; Sparks, Philips, Ganschow, & Javorsky,
1999; Vogel, 1986). When college students with
learning disabilities display V > P patterns, the
discrepancies are typically small, about 4–5
points (Slate, Frost, & Cross, 1990, 1991).

The Verbal scale does measure achievement
(crystallized abilities), and college students, even
if learning disabled, have managed to achieve
reasonably well. This achievement may be facili-
tated by compensatory strategies that have al-
lowed the students to succeed educationally
despite their disabilities. One study indicated
that the attributes of self-awareness, proactivity,
perseverance, emotional stability, goal setting,
and the use of effective support systems are more
predictive of the success of individuals with
learning disabilities in adulthood than are either
academic skills or IQ (Raskind, Goldberg, Hig-
gins, & Herman, 1999). In another study of col-
lege students with learning disabilities, Cowles
and Keim (1995) found that the longer students
participated in special support services and the
higher their IQs, the more likely they were to
graduate from college (although it took the stu-
dents with learning disabilities about a semester
longer to graduate). Lefly and Pennington (1991)
found that, in their sample of adult dyslexics, it
was the automaticity with which dyslexics applied
their reading skills, rather than their IQs or aca-
demic achievement, per se, that predicts whether

they are able to compensate for their learning
difficulties.

Review of Research 
Findings on the P > V Profile

Because of the lack of consistency of a P > V pro-
file in college students with learning disabilities,
we focus here on individuals not in college.
Learning-disabled adolescents (ages 13–18) tested
on the relevant Wechsler scale displayed P > V
profiles whether they were classified as delin-
quent (N = 25) or nondelinquent (N = 25); they
outperformed the matched normal control group
on the Performance Scale (Sobotowicz, Evans,
& Laughlin, 1987). Similarly, McCue, Shelly,
and Goldstein (1986) evaluated 75 male and 25
female learning-disabled adults (mean age = 24
years) referred for assessment by a state vocational
rehabilitation agency and found a WAIS P-IQ su-
periority of 5 points (V-IQ = 87, P-IQ = 92).

Frauenheim and Heckerl (1983) tested 11 se-
verely dyslexic adults on the WAIS-R at ages 25–30
(mean = 27) who had been previously diagnosed
at age 10 . As children, they scored 21 points
higher on the Performance Scale (WISC V-IQ =
84, P-IQ = 105); more than 15 years later, they
earned almost identical mean scores on the
WAIS-R (V-IQ = 85; P-IQ = 104) for a P > V dis-
crepancy of 19 points as adults. Similarly, 30
learning adolescents with learning disabilities,
ages 16–17, had a P > V profile on both the
WAIS-R (V-IQ = 91; P-IQ = 102) and WISC-R
(V-IQ = 90; P-IQ = 105), but these discrepancies
of 11 and 15 points, respectively (Sandoval, Sas-
senrath, & Penaloza, 1988), may have been in-
flated to some extent by the fact that 60% of the
sample was Hispanic.

Gold and Horn (1983) administered the WAIS
to male inmates identified as illiterates. They di-
vided their sample into low, medium, and high
groups (mean FS-IQs of 70, 78, and 86, respec-
tively), with sample sizes of about 13 per subsam-
ple. Each IQ group had P > V profiles ranging
from 7 to 11 points. A small P > V discrepancy of

12

ch09.fm  Page 319  Tuesday, September 25, 2001  3:14 PM



320 PART III INTEGRATION AND APPLICATION OF WAIS-III RESEARCH

only 3 points was found for 319 inmates identified
as underachieving readers (Kender, Greenwood,
& Conard, 1985), but this sample was neither illit-
erate nor learning-disabled.

Rack (1997) administered the WAIS-R to 14
adults with learning disabilities, ranging in age
from 17 to 41 (mean age = 23.4 years). For his
analyses, he calculated the Verbal Comprehen-
sion and Perceptual Organization factor scores.
He found that 78% of his sample had a PO > VC
pattern (average discrepancy = 9.7 points) and
that 21% had a VC > PO pattern (average dis-
crepancy = 2.7 points). He described his sample
as “developmental phonological dyslexics,” and
noted that his results with the narrower factors
seemed to follow what has been reported for the
more global Verbal and Performance IQs.

The WAIS-III was administered to a sample of
24 adolescents diagnosed with a reading disability
(Psychological Corporation, 1997). Looking just
at the mean IQs (V-IQ of 96.7 and P-IQ of
102.1), the previously described P > V pattern is
apparent, although the discrepancy of 5.4 points is
smaller than P > V differences typically found for
the WAIS-R. However, in examining the mean
four factor indexes, different patterns emerged. A
POI > VCI pattern was present, but the discrep-
ancy (4.3 points) was even smaller than the P > V
difference. But further examination revealed
larger differences within each scale than between
scales: VCI > WMI and POI > PSI, both by 6.6
points. Overall, 41.7% of the subjects with read-
ing disabilities scored 15 or more points higher on
the VCI than the WMI, in contrast to 13% of the
standardization sample; and 30.4% earned higher
POI than PSI scores by 15 or more points, about
twice the 14% in the standardization sample.

Although the various studies have generally
included small samples, the available data indeed
suggest that adolescents and adults with learning
disabilities—not in college—have a decided P > V
profile. Deficiencies on the Verbal Scale are sensi-
ble because the WAIS-R, WAIS-III, WISC-R,
and WISC-III Verbal tasks are heavily achieve-
ment oriented, and learning-disabled or illiterate
adults are, by definition, poor achievers in read-

ing and related subject areas. However, more
provocative than V–P discrepancies for future
WAIS-III and WISC-III research with individu-
als diagnosed with reading or learning disabilities
are the within scale discrepancies found by The
Psychological Corporation (1997) when investi-
gating the factor index profiles of their sample.

Clinical Implications
of Research Findings

The implications of Wechsler research with chil-
dren and adults diagnosed with learning disabili-
ties are that the obtained IQs may be misleading.
Low Verbal IQs are likely to reflect, at least to
some extent, the poor school achievement of
these individuals, along with impaired function-
ing in subtests associated with the Working
Memory and Freedom from Distractibility fac-
tors. Whereas the Performance IQ is often the
best estimate of LD children and adults’ intellec-
tual ability (except for those who attend or grad-
uate from college despite their disability), this
nonverbal estimate of intelligence is likely to be
depressed by poor scores on the subtests that
constitute the Processing Speed factor.

The best solution is to group the tasks in ac-
cordance with the WAIS-III’s four factors (or
three WAIS-R factors if examining WAIS-R
data), or to apply Bannatyne’s four groupings of
subtests (Chapter 10): Spatial, Verbal Conceptu-
alization, Sequential, and Acquired Knowledge.
For many individuals with learning disabilities,
the best evidence for intellectual potential will
come from the Perceptual Organization index or
Bannatyne’s Spatial category. The Working
Memory index or Sequential category reveals a
possible attentional or processing deficit, and the
Verbal Comprehension index or Acquired
Knowledge grouping indicates a more specific
achievement-related deficiency.

The ACID Profile in 
Individuals with Learning Disabilities

A large body of research, mainly with the WISC,
WISC-R, or WISC-III, has explored subtest
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profiles of reading- and learning-disabled indi-
viduals and has identified reasonable consistency
from study to study: Mean scores are highest for
Bannatyne’s Spatial category and lowest for his
Sequential and Acquired Knowledge groupings
(Gregg, Hoy, & Gay, 1996; Kaufman, 1979b;
Kaufman, 1994a; Kaufman, Harrison, & Itten-
bach, 1990; Rugel, 1974). Further, a pattern of
low scaled scores on four of the subtests that de-
fine the Sequential and Acquired Knowledge
categories has particularly shown resilience from
one LD sample to another. This quartet makes
up the ACID grouping because of the first ini-
tials of the four tasks, Arithmetic, Coding, Infor-
mation, Digit Span. Even though Coding is
called Digit Symbol-Coding on the WAIS-III,
we will continue to refer to the profile as the
ACID pattern inasmuch as that nickname has
become entrenched in the literature and has
been used by WAIS, WAIS-R, and WAIS-III re-
searchers (Kaufman & Lichtenberger, 1999;
Salvia et al., 1988; Vogel, 1986).

ACID and Bannatyne Patterns
on the WAIS-R for Individuals 
with Learning Disabilities

Table 9.1 summarizes the results of six samples
of adolescents and young adults tested on the
WAIS-R, three samples are learning disabled,
and three are included for comparison purposes.
The table presents mean standard scores on the
Bannatyne categories, the ACID profile, and the
WAIS-R IQ scales. We computed the standard
scores for the Bannatyne categories, entering the
formulas presented in Kaufman (1990) with the
relevant sum of scaled scores derived from group
means. For the ACID profile, we derived a con-
version formula using Tellegen and Briggs’s
(1967) simple method (ACID standard score =
1.6 Xss + 36) and substituted group means into
the formula. Although these formulas are in-
tended for use only with age-corrected scaled
scores, we entered them with the regular scaled
scores (the only ones provided) for the four sam-
ples having mean chronological ages within the

20- to 34-year age range encompassed by the
WAIS-R reference group.

It would have been inappropriate to enter the
formulas with the regular scaled scores for the
LD sample of 16-year-olds (Sandoval, Sas-
senrath, & Penaloza, 1988) or for Salvia et al.’s
(1988) 18.4-year-old control group of nonhandi-
capped college students. Scaled scores for these
groups are simply not comparable to the regular
scaled scores because of developmental factors as
well as the questionable nature of the WAIS-R
norms for adolescents. Consequently, we opted
to estimate the age-corrected scaled scores for
these two samples by using the mean values pre-
sented in the articles (mean subtest scores in the
Sandoval article; mean Bannatyne and ACID
clusters in the Salvia paper), along with scaled-
score Tables 19 and 21 in the WAIS-R Manual
(Wechsler, 1981). Although the precise standard
scores for the ACID profile and Bannatyne clus-
ters shown in Table 9.1 for the two adolescents
samples are estimated values, we believe that
they are fairly accurate and that the overall pro-
files depict each group’s relative strengths and
weaknesses.

As indicated in the table, Salvia et al.’s (1988)
group of 74 college students with learning disabil-
ities earned an ACID standard score of 101.6,
about  standard deviation below their mean
WAIS-R FS-IQ of 108.9. Also, the 11 dyslexic
adults evaluated by Frauenhelm and Heckerl
(1983) scored 76.3 on the ACID profile compared
to their WAIS-R FS-IQ of 92 (a difference of
more than 1 SD). Despite the small sample of
adults with dyslexia, this result is given credence
by previous test data: When tested on the WISC
more than 15 years previously, they obtained vir-
tually identical IQs and mean scaled scores on the
Bannatyne groupings and ACID subtests.

Sandoval et al.’s sample of 30 16-year-olds with
learning disabilities scored about  standard devi-
ation lower on the ACID subtests than on the
Full Scale. Like the data for the tiny sample of
dyslexic adults, the results for the small group of
16-year-olds are given additional support by the
appearance of a highly similar ACID profile on
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the WISC-R (the group was tested in counter-
balanced order on both instruments). Further,
comparable patterns were observed on the WAIS
in McCue, Shelly, and Goldstein’s (1986) investi-
gation of 100 learning-disabled adults (mean age
= 24.4); like the learning-disabled samples shown
in Table 9.1, McCue et al.’s group performed rel-
atively poorly on the ACID subtests (an esti-
mated  SD below their Full Scale IQ of 88.6).

The group with dyslexia (Frauenheim &
Heckerl, 1983), the 16-year-old LD sample (San-
doval et al., 1988), and McCue et al.’s (1986) 100
adults with learning disabilities tested on the old

WAIS each obtained highly similar Bannatyne
patterns of Spatial > Verbal Conceptualization >
Acquired Knowledge and Sequential. Such pat-
terning accords well with much previous research
on the WISC-R (Kaufman, Harrison, & Itten-
bach, 1990). The poor performance by each of
these groups on the ACID subtests actually re-
flects a merger of their consistent weaknesses in
Sequential Ability and Acquired Knowledge. The
Spatial superiority of Sandoval et al.’s adolescents
with learning disabilities must be interpreted cau-
tiously, however, because 40% of the sample was
Hispanic, a group often characterized by P > V

TABLE 9.1 Mean Bannatyne, “ACID,” and IQ scores of groups of learning-disabled 
adolescents and adults on the WAIS-R

Learning-Disabled Samples Comparison Samples

Prisonersd

Category

College
Studentsa
(N = 74)

Dyslexic
Adultsb

(N = 11)

16 Year
Oldsc 

(N = 30)

Poor
Readers

(N = 319)

Adequate
Readers

(N = 246)

Normal College
Studentsa
(N = 74)

Bannatyne
Verbal Conceptualization 111.9 94.3 96.3 86.5 87.2 126.0
Spatial 105.3 111.4 108.3 91.9 92.1 117.0
Sequential 100.0 75.4 86.5 88.4 88.2 116.5
Acquired Knowledge 105.2 83.8 93.8 85.9 86.5 124.5
“ACID” 101.6 76.3 87.7 86.9 86.9 119.5

WAIS-R IQ
Verbal 110.1 85.0 90.6 86.7 86.1 122.9
Performance 103.5 104.0 101.8 90.0 89.8 119.4
Full Scale 108.9 92.0 95.4 87.4 86.5 124.5

aData from Salvia et al. (1988). Mean age = 22.2 years for LD
college students and 18.4 years for the normal college students.
bData from Frauenheim and Heckerl (1983). Mean age = 27
years.
cData from Sandoval et al. (1988). Mean age = 16  years.
dData from Kender et al. (1985). Mean ages equal 31.5 years
(poor readers) and 29.0 (adequate readers).
NOTE: Mean standard scores on Bannatyne categories were
computed by entering the group mean sum of scaled scores on

pertinent subtests into the appropriate formula. Mean ACID
standard scores were computed in the same way using the for-
mula: ACID = 1.6Xss + 36. Mean age-corrected scaled scores
were estimated from the regular scaled scores for Sandoval et
al.’s (1988) 16-year-olds, and from the mean regular scaled
scores on the Bannatyne and ACID groupings for Salvia et al.’s
(1988) 18-year-old control group. For all other samples, the reg-
ular scaled scores were entered into the relevant formulas be-
cause their mean ages were within the 20- to 34-year range of
the WAIS-R reference group.

1
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profiles on Wechsler’s scales, especially when the
samples are children and adolescents (Kaufman,
1994a; Valencia & Suzuki, 2001). (In contrast,
Hispanic adults have not displayed a notable P >
V profile on the WAIS-III; see Chapter 4.)

Despite the persistence of the Bannatyne and
ACID patterns from childhood to adulthood for
Frauenheim and Heckerl’s (1983) group of
adults with dyslexia and the occurrence of dis-
crepancies of  to 1 SD between FS-IQ and
ACID standard score, there is reason for caution:
Spreen and Haaf (1986), in their investigation of
LD subtypes of people followed up longitudi-
nally, gave some evidence that, in individual
cases, the ACID profile does not persist from
childhood to adulthood.

Forty-six adults diagnosed with learning dis-
abilities were administered the WAIS-III (Psy-
chological Corporation, 1997). A proportion of
this sample had depressed subtest scores on ACID
subtests. Specifically, 24% exhibited a “partial
ACID profile” and 6.5% exhibited a full ACID
profile, both of which are proportions greater
than seen in the normal population. However, the
WAIS-III results obtained for the sample of adults
with learning disabilities suggest that the discrep-
ancies between indexes may be a more meaningful
way to characterize their strengths and weak-
nesses. In the group with learning disabilities, the
WMI was significantly lower than the VCI and
the PSI was significantly lower than the POI for
about 30 to 40% of the subjects. In light of these
findings with indexes, a profile combining the
WMI and PSI index may be useful in examining
LD. A “SCALD” profile (Symbol Search, Coding,
Arithmetic, Letter-Number-Sequencing, Digit
Span) may be useful to investigate by clinicians
and researchers working with adults with LD
(Kaufman & Lichtenberger, 1999).

Exceptions among College
Students with Learning 
Disabilities, Especially Females

Salvia et al.’s (1988) college students with learning
disabilities performed relatively low on Ban-

natyne’s Sequential grouping but—unlike sam-
ples of children with learning disabilities, or
adults with learning disabilities who have not
gone to college—their greatest strength was not
the Spatial category. This college sample did best
on WAIS-R Verbal Conceptualization, probably
reflecting the fact that students with learning
disabilities who attend college are the elite
among LD samples and have achieved far more
than others with a similar disability. Blalock’s
(1987) 91 adults with learning disabilities (36 ei-
ther in college or college graduates) and Vogel’s
31 female college students with learning disabil-
ities also scored higher on Bannatyne’s WAIS
Verbal Conceptualization than Spatial category;
a third sample of 57 college students with learn-
ing disabilities scored about equally well on both
WAIS groupings (Cordoni, O’Donnell, Rama-
niah, Kurtz, & Rosenshein, 1981). In addition,
211 applicants for a special college program for
students with learning disabilities (161 given the
WAIS, 50 given the WAIS-R) performed about
equally well on the Verbal Conceptualization
and Spatial categories, a finding that held for fe-
male as well as male applicants (Ackerman,
McGrew, & Dykman, 1987). Both Cordoni et
al.’s (1981) and Ackerman et al.’s (1987) samples
performed extremely poorly on Bannatyne’s Se-
quential and Acquired Knowledge categories
and on the ACID profile; Blalock’s (1987) group
scored especially low on the Sequential category
and ACID subtests; and Vogel’s (1986) female
sample with learning disabilities had decided
weaknesses on Acquired Knowledge and the
ACID profile.

With striking consistency in study after study
of LD samples of adolescents and adults tested
on the WISC, WISC-R, WAIS, or WAIS-R, the
group means reflect substantial and occasionally
striking decrements on the ACID profile and on
Bannatyne’s Sequential grouping. Deficits on
Acquired Knowledge occur frequently but are
less predictable, especially for college students
with learning disabilities; again, better perfor-
mance on verbal tasks, whether conceptual or
achievement-oriented, is not overly surprising
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for individuals with learning disabilities who
have managed to compensate for their disabili-
ties sufficiently to aspire to higher education.

The one slightly maverick study is Vogel’s
(1986) sample of female college students with
learning disabilities (mean age = 20), tested on
the WAIS, who showed a marked weakness in
Acquired Knowledge, a moderate weakness on
the ACID profile, but only a small decrement on
the Sequential category. Analysis of the separate
subtests indicated that they obtained their three
lowest mean scaled scores on Arithmetic, Infor-
mation, and Digit Span (8.1–9.6), but earned
their top scaled score in the fourth member of
the ACID quartet: Digit Symbol (11.5). Females
traditionally outperform males by a substantial
amount on Coding and Digit Symbol (see Chap-
ter 4), and Vogel’s group composed of all female
students with learning disabilities is a rarity; in-
deed, a huge majority of LD groups are predom-
inantly male. Could the consistently low scores
on Coding/Digit Symbol be partly a function of
the maleness of most previous LD samples of
children and adults and partly a function of their
learning problems?

Fischer, Wenck, Schurr, and Ellen (1985) in-
vestigated this question for the WISC-R for 254
boys and 73 girls aged 9–14 years and found re-
sults that paralleled Vogel’s. The boys earned
mean scaled scores below 8.0 on the four ACID
subtests while scoring about 9 or 10 on all other
tasks except Vocabulary (mean = 8.3). The girls
earned their three lowest scaled scores on Infor-
mation, Arithmetic, and Digit Span (6.5–7.2), but
did well on Digit Symbol (9.5). Comparing the
Bannatyne profiles of LD and emotionally dis-
turbed individuals, Fischer et al. found gender to
be a more influential moderating variable than IQ
or type of achievement discrepancy. Additionally,
Vogel (1990), in a review of the literature for chil-
dren, supported a clear gender difference on Cod-
ing for students with learning disabilities; this
subtest was typically the second lowest for males
with LD (Digit Span was lowest), but for females
with learning disabilities, Coding “never fell into
the lower third of the hierarchy” (p. 45).

Gender differences were not so apparent in
Ackerman et al.’s (1987) investigation of 211 ap-
plicants to a special LD college program, of
whom nearly one quarter were given the WAIS-R
and the rest the WAIS. The authors tested about
150 males (38 on the WAIS-R) and 60 females (12
on the WAIS-R). They combined scores across
instruments, despite observing the typical mean
IQ difference of 5 to 6  points in favor of the
WAIS. Nonetheless, from their graph of WAIS/
WAIS-R scaled scores for separate groups of
male and female applicants with learning disabil-
ities (Ackerman et al., 1987, Figure 1), it is evi-
dent that females did not do particularly well on
Digit Symbol. The ACID profile was not quite
as pronounced for females as for males, but Digit
Symbol was only the seventh highest scaled
score for females. Further studies, using only the
WAIS-III, are needed to determine if the ACID
profile, SCALD profile, or both, characterizes
the patterns of both male and female individuals
with learning disabilities.

Comparison of Learning-Disabled 
Samples to Other Samples

Table 9.1 presents data on three samples that
might loosely be considered control populations.
The most meaningful comparison group is the
large sample of incarcerated adults who were
grouped on the basis of their reading ability by
Kender, Greenwood, and Conard (1985). These
samples demonstrated a slight elevation in Spa-
tial Ability but performed about equally well on
the other three Bannatyne categories and on the
ACID profile. Both samples earned FS-IQs that
approximately equaled their ACID standard
scores (means of 86–87). These results were in
marked contrast to the difference of at least 
standard deviation in favor of FS-IQ that charac-
terized the profiles of several LD samples on the
WAIS-R (see Table 9.1) and the WAIS (Cordoni
et al., 1981; McCue et al., 1986).

The lack of deficiencies on Sequential and
ACID groupings for the incarcerated adults sug-
gests that these profiles may be more character-
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istic of LD samples than of behavior-disordered
populations. In the WISC-R literature, differen-
tial diagnosis between these two exceptional
groups has typically been unsuccessful (Clarizio
& Bernard, 1981; Henry & Wittman, 1981); a
review of many WISC-R studies reveals good
performance on Spatial subtests and poor per-
formance on Sequential and Acquired Knowl-
edge subtests by both LD and emotionally
disturbed samples (Fischer et al., 1985; Kaufman
et al., in press, Tables 7 and 8). Kender et al.’s
(1985) results with such large samples suggests
that differential diagnosis may be possible with
the WAIS-R, especially for students with learn-
ing disabilities who do not go to college. The
group of poor (“underachieving”) readers pro-
vides a particularly good comparison group for
the LD samples because this group does not
qualify as learning or reading-disabled. Whereas
most reading- and learning-disabled samples of
children and adults have been shown to perform
relatively poorly on Bannatyne’s Sequential cate-
gory, Kender’s sample of underachieving readers
earned their highest two Verbal scaled scores on
Digit Span and Arithmetic, and their Digit Sym-
bol scaled score (though lower than other Per-
formance subtests) surpassed their performance
on all Verbal subtests.

Table 9.1 shows the WAIS-R profile of another
comparison group, Salvia et al.’s (1988) nonhand-
icapped college students. Like most of the various
samples of college students with learning disabili-
ties discussed previously, this nonhandicapped
sample scored highest on the Verbal Conceptual-
ization category. However, their FS-IQ exceeded
the ACID standard score by 5 points, not very dif-
ferent from the 7-point discrepancy observed for
Salvia et al.’s college students with learning dis-
abilities. The normal college students did perform
about equally on the Spatial and Sequential
groupings, though, in contrast to the Spatial > Se-
quential pattern observed consistently for all
other samples of college students with learning
disabilities tested on the WAIS or WAIS-R.

Salvia et al. (1988) compared the LD and nor-
mal college samples statistically and found that

the normals performed significantly higher on
three of the four Bannatyne categories (all but
Verbal Conceptualization) and on the ACID
subtests, while displaying less scatter on several
scatter indexes. The scatter comparisons are le-
gitimate, because scatter indexes have been
shown to be independent of chronological age
(McLean, Kaufman, & Reynolds, 1989). Unfor-
tunately, the Bannatyne and ACID comparisons
are meaningless because the control group was
substantially younger than the students with
learning disabilities (22.2 vs. 18.4 years). Con-
trasting the mean scaled scores (or their sums) is
of little value because they are not comparable;
the scaled scores for adolescents on the WAIS-R
are especially questionable. Salvia et al. should
have used age-corrected scaled scores for their
Bannatyne and ACID analyses, and they should
also have controlled for WAIS-R FS-IQ because
the control group scored substantially higher than
the students with learning disabilities (124.5 ver-
sus 108.9).

High Spatial versus Low Sequential

For virtually all adolescents or adults believed to
be learning disabled, one might anticipate rela-
tively good performance in Spatial Ability versus
relatively poor performance in Sequential Abil-
ity. In Table 9.1 the college students with learn-
ing disabilities scored 5 points higher on Spatial
than Sequential; the adults with dyslexia scored
36 points higher, and the 16-year-olds scored 22
points higher. The WAIS investigations pro-
duced similar findings: McCue et al.’s (1986)
adults with learning disabilities scored 11 points
higher on Spatial than Sequential; Blalock’s
(1987) adults with learning disabilities (40%
with college experience) scored 7 points higher;
and Cordoni et al.’s (1981) college students with
learning disabilities scored 14 points higher. In
the study that merged WAIS and WAIS-R data
(Ackerman et al., 1987), males had a 15-point
Spatial > Sequential differential, while the fe-
male applicants to a special LD college program
had a 10-point discrepancy. Only Vogel’s (1986)
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sample of female college students with learning
disabilities showed a trivial difference in favor of
Spatial Ability (2 points).

Among the comparison samples, the two
groups of incarcerated adults scored 3  to 4
points higher, while the normal college students
earned virtually identical scores on the Spatial
and Sequential categories. Cordoni et al.’s (1981)
normal control group of 17 normal college stu-
dents scored 1 point lower on Spatial Ability.
Thus, high Spatial–low Sequential profiles are
far more associated with adolescents and adults
with learning disabilities (median discrepancy of
11 points for eight samples) than with pertinent
comparison samples (median of 2 points for four
samples).

High Spatial versus
Low Acquired Knowledge

Vogel’s (1986) sample of female college students
with learning disabilities did show a more sub-
stantial 6-point difference when comparing Spa-
tial Ability to Acquired Knowledge. Of the
samples in Table 9.1, large discrepancies of about
15 or more points favoring Spatial Ability over
Acquired Knowledge were observed for all LD
samples except Salvia et al.’s (1987) college stu-
dents, who performed equally on the two catego-
ries. Among samples tested on the WAIS or on
both the WAIS and WAIS-R, Spatial > Acquired
Knowledge differences of at least 10 points were
found for McCue et al.’s (1986) adults with
learning disabilities, Cordoni et al.’s (1981) col-
lege students with learning disabilities, Acker-
man et al.’s (1987) males, and Ackerman et al.’s
females. However, Blalock’s (1987) adults with
learning disabilities, many with college back-
grounds, joined Salvia et al.’s college students
with learning disabilities in demonstrating a triv-
ial Spatial–Acquired Knowledge difference.
Note, however, that Salvia et al.’s (1987) college
control group evidenced an 8-point superiority
in Acquired Knowledge over Spatial Ability;
other comparison samples had small (3- to 6-
point) differences in favor of Spatial Ability.

Overall, a deficiency in Acquired Knowledge
is to be anticipated for adolescents and adults
with learning disabilities, with the occasional ex-
ception of those in college. The median discrep-
ancy in favor of Spatial Ability was 11 points for
nine LD samples, compared to 4.5 points for
four comparison groups.

The ACID Profile versus 
Bannatyne System or SCALD Profile

The ACID pattern represents a deficient area for
adolescents and adults with learning disabilities,
but the three LD samples shown in Table 9.1
scored even lower on the WAIS-R Sequential
standard score than on the ACID score. On the
WAIS, the same finding occurred for Blalock’s
(1987) adults with learning disabilities, whereas
McCue et al.’s (1986), Cordoni et al.’s (1981),
and Ackerman et al.’s (1987) LD samples earned
closely similar means on the Sequential and
ACID standard scores. Only Vogel’s (1986) all-
female sample of college students with learning
disabilities scored lower on the ACID than Se-
quential score. (We computed standard scores for
the WAIS studies as well, but preferred to report
only WAIS-R data in Table 9.1. Using correla-
tional data in the WAIS Manual for ages 25–34,
we discovered that all formulas for the WAIS
were identical to the ones for the WAIS-R.) We
believe that the Bannatyne system is a better way
to look for a “characteristic” Wechsler profile for
adolescents and adults with learning disabilities.
The ACID system does not seem to contribute
anything over and above the Bannatyne group-
ings, so we suggest that it be dropped from con-
sideration, except for research purposes. The
Bannatyne approach permits systematic analysis
of a person’s strengths and weaknesses on the
relevant categories, and is therefore preferable
for the interpretation of individual profiles.

The SCALD profile, briefly mentioned above,
is another that warrants consideration in investi-
gating learning disabilities. This profile com-
prises the Working Memory and Processing
Speed Indexes on the WAIS-III, and is analogous
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to the SCAD profile on the WISC-III (Kaufman,
1994a). In about 30 to 40% of the subjects with
learning disabilities tested with the WAIS-III, the
Working Memory and Processing Speed indexes
were significantly lower than the Verbal Com-
prehension and Perceptual Organization indexes,
respectively. The WISC-III SCAD profile has
shown inconsistent validation in learning dis-
abled samples. Prifitera and Dersh (1993) found a
significantly higher proportion of individuals
with learning disabilities having the SCAD pro-
file than those in the WISC-III standardization
sample, but others have not found it to be useful
in distinguishing students with and without
learning disabilities (Ward, Hatt, & Young, 1995;
Watkins, Kush, & Glutting, 1997).

Perhaps the most useful method for evaluat-
ing the strengths and weaknesses of children,
adolescents, and adults with learning disabilities
will come from the four factor indexes yielded
by the WAIS-III and WISC-III. The index pro-
file will undoubtedly prove to be more useful
than the V–P discrepancy (as is evident from
several of the WAIS-III validity studies reported
by The Psychological Corporation, 1997) and
may prove more valuable than the Bannatyne
system, or special combinations of subtests
(ACID, SCAD, SCALD), pending the outcome
of future investigations.

Implications for Examiners

When clinicians examine Bannatyne profiles on
Wechsler scales for LD referrals, research
suggests that they should anticipate strength in
Spatial Ability contrasted with weakness in Se-
quential Ability and Acquired Knowledge. For
college students, Verbal Conceptualization Abil-
ity may conceivably join Spatial Ability as an area
of relative strength, and Acquired Knowledge
may fail to emerge as a weakness. For females re-
ferred for learning disabilities, Sequential Ability
may not emerge as a striking weakness because
of good performance on Digit Symbol. In addi-
tion, there is some evidence that the Working
Memory and Processing Speed indexes may

prove to be more depressed than the Perceptual
Organization index in adolescents and adults
with learning disabilities.

Although some of the profile patterns are re-
ported fairly consistently for adolescents and
adults with learning disabilities, these patterns
are not powerful enough to make differential di-
agnosis. All of the previous discussions have been
on group data, but clinical interpretation re-
quires analysis of individual data, which are more
unstable than group means. Thus, the profiles
such as SCALD, Bannatyne’s categories, or the
four factor indexes may provide useful informa-
tion about an individual’s cognitive abilities on a
case-by-case basis, but the profiles themselves
cannot be used to justify making a diagnosis of
learning disabilities. Similarly, a P > V profile
cannot provide evidence of a learning disability
in and of itself. A combination of many factors,
such as performance on standardized measures
of achievement, academic history, developmen-
tal history, medical history, family history, and
behavioral observations, must be used to prop-
erly evaluate learning disabilities.

Delinquency and 
Psychopathic Behavior

Wechsler (1944) noted the P > V profile for de-
linquents, sociopaths, and psychopaths about a
half century ago on the Wechsler-Bellevue. He
considered this pattern to be a “sign” of psycho-
pathic behavior, and a half generation later
Wechsler (1958) stated, in regard to male adoles-
cents and adults: “The most outstanding feature
of the sociopath’s test profile is his systematic
high score on the Performance as compared to
the Verbal part of the Scale. Occasional excep-
tions occur but these generally reflect some spe-
cial ability or disability” (p. 176).

Validation of Wechsler’s P > V Sign

Wechsler’s general assertion about a P > V pro-
file for male delinquents and psychopaths has

ch09.fm  Page 327  Tuesday, September 25, 2001  3:14 PM



328 PART III INTEGRATION AND APPLICATION OF WAIS-III RESEARCH

generally been supported by group means on the
Verbal and Performance scales of the Wechsler-
Bellevue, WISC, WISC-R, WAIS, and WAIS-R
(Andrew, 1974; Grace & Sweeney, 1986; Kauf-
man, 1979b, 1990, 1994a; Matarazzo, 1972).

For example, Matarazzo (1972, Table 14.1)
summarizes mean IQs on several Wechsler scales
for 29 samples from a variety of studies of ado-
lescent and adult delinquents and psychopaths;
the mean P > V profile ranged from 0.1 to 16.0
points for these numerous, variously defined,
samples, with a median discrepancy of 6.0 points.
However, Wechsler’s strong statement about the
power of the P > V sign for delinquents and psy-
chopaths for individual cases is not supported by
the moderate P > V discrepancies found in most
studies of groups or in those investigations that
explored the V–P patterns for specific individu-
als (Matarazzo, 1972).

Interactions with Age, Ethnicity, 
Wechsler Battery, and Reading Ability

The P > V sign seems to be more characteristic of
adolescent delinquents aged 12  to 15 years
tested on the WAIS or WAIS-R (Andrew, 1974;
Grace & Sweeney, 1986; Henning & Levy, 1967;
Matarazzo, 1972, Table 14.1). There is inconsis-
tent evidence that the pattern is more characteris-
tic of whites than African Americans (Cornell &
Wilson, 1992; Grace & Sweeney, 1986; Henning
& Levy, 1967), and, when present, it may even be
an artifact of other variables related to psycho-
pathic behavior such as reading disabilities (Hen-
ning & Levy, 1967; Matarazzo, 1972; Nestor,
1992). Also, Groff and Hubble (1981) found
larger P > V differences on the WISC-R for male
delinquents with relatively high IQs (either V- or
P-IQ > 89) than for those with low IQs (6.7 versus
2.6 points).

Regarding age and ethnicity, Henning and
Levy (1967) found P > V profiles ranging from 3
to 10 points on the WISC (median = 5 ) for 10
subsamples of Caucasian male delinquents aged
12 to 15 years, but found trivial V–P discrepan-
cies of ±2 points for five subsamples of 16- to 17-
year-old Caucasian male delinquents tested on

the WAIS (total sample = 1,250). For African
American male delinquents (total sample =
1,111) in Henning and Levy’s (1967) large-scale
study, grouped into the same 15 age-samples, the
WISC produced slight P > V profiles for 12- to
15-year olds (median difference = 2  points) and
the WAIS yielded small V > P discrepancies for
each of five subsamples aged 16–17 years (me-
dian difference = 1 point).

Grace and Sweeney (1986), using the WISC-R
and WAIS-R with 40 African Americans and 40
Caucasian male delinquents averaging about 16
years of age, also found age and ethnic differ-
ences regarding the P > V sign. They found
larger P > V patterns for 14 -year-olds tested on
the WISC-R than for 17-year-olds tested on the
WAIS-R (11.1 versus 5.3 points), and they also
identified greater P > V differences for Cauca-
sians (9.0 points) than for African Americans (6.3
points) when data for both instruments were
combined. Similarly, DeWolfe and Ryan (1984)
administered the WAIS-R to 70 male felons or
suspected felons (39 Caucasians and 31 African
Americans, ranging from 16 to 73 years of age
with a mean of 29 years) and found an ethnic dif-
ference that reached significance at the .10 level:
59% of the Caucasians, versus 39% of the Afri-
can Americans, showed a P > V profile.

Grace (1986) reaffirmed the interaction with
ethnicity, showing a more substantial P > V pro-
file for Caucasian than African American 16-
year-old male delinquents. But the results of his
study raised the possibility of an instrument-
related difference in the profiles rather than an
age-related difference. Grace tested only 16-year-
olds, assigning them randomly to be administered
the WISC-R or WAIS-R. Caucasians given the
WISC-R showed P > V of 13 points, but those
given the WAIS-R had P > V of only 4 points.
Similarly, African Americans displayed a P > V
profile of 7 points on the WISC-R but had a V–P
discrepancy of 0 points on the WAIS-R. As
noted previously, Sandoval et al. (1988) also ob-
served a more substantial P > V profile on the
WISC-R (15 points) than on the WAIS-R (11
points) for their sample of adolescents with
learning disabilities. Also, Hispanics have ob-
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tained larger P > V differences on Wechsler’s
children scales than on his adult scales (Kauf-
man, 1990; also, see Chapter 4), and 16-year-
olds diagnosed as EMR had a larger P > V
discrepancy on the WISC-R than on the WAIS
(3.7 points; Nagle & Lazarus, 1979).

Cornell and Wilson (1992) assessed 44 Cau-
casian and 103 African American juvenile delin-
quents with either the WISC-R or WAIS-R
(ages 12–17; mean = 15.2). Overall, their mean
P-IQ (92.1) was significantly greater than their
mean V-IQ (83.3), and approximately 35% of
the juveniles had a P > V pattern that included at
least a 12-point discrepancy. However, unlike
previously cited research, when comparing the
two ethnic groups, Cornell and Wilson found
that there were no significant differences be-
tween Caucasians and African Americans in
terms of the numbers of juveniles in each group
that obtained a P > V pattern versus those who
did not. They did, however, find that Caucasians,
overall, scored significantly higher than African
Americans on both the Verbal and Performance
IQs. In addition, they found that more nonvio-
lent offenders had P > V profiles than violent of-
fenders (although this comparison was just short
of being significant; p = .053). No difference was
found between subjects who were administered
the WISC-R versus the WAIS-R.

Adult prison inmates tested on the WAIS-R
have evidenced relatively small P > V differences.
Kender et al. (1985) found a difference of 3
points for 565 incarcerated males and females
ranging from 16 to 65 years (average age = 30).
Although the P > V profile was almost identical
for underachieving readers (N = 319) and ade-
quate readers (N = 246) in Kender et al.’s investi-
gation, Zinkus and Gottlieb (1979) did find a
difference between adolescent males in the 13-
to 18-year age range when this group was di-
vided into those with adequate educational
achievement and those with severe academic de-
ficiencies: The former group had a slight (1-
point) V > P profile, whereas the group with
school learning problems had P > V by about 4
points. DeWolfe and Ryan (1984) also found a
significant relationship between the P > V sign

and reading ability for their sample of adult male
felons and suspected felons; among inmates with
reading disabilities, 62% had P > V patterns
compared to only 36% of inmates without read-
ing disabilities.

As indicated previously, Gold and Horn (1983)
found substantial mean WAIS IQ differences in
favor of Performance IQ (7 to 11 points) for male
illiterate prison inmates (82% African American)
aged 16 to 51 with an average education level of
7.5. However, the P > V discrepancy might have
been related to their psychopathic behavior, read-
ing problem, low level of formal education, or
some combination of these three variables. In-
deed, the type of crime might have been a factor
as well. DeWolfe and Ryan (1984) found the P >
V pattern in 87% of the male inmates convicted of
sex crimes compared to 33% of those incarcerated
for murder or attempted murder.

Overview of Research 
Results with Delinquents 
and Psychopathic Behavior

The compilation of data during the past half
century on delinquents and those demonstrating
sociopathic behavior suggests that the P > V sign
may be associated to some extent with the Wech-
sler profiles of younger adolescents tested on the
WISC or WISC-R. The P > V pattern is occa-
sionally found in older adolescent and adult pop-
ulations of delinquents and psychopaths. For
example, Lueger and Cadman (1982) found
higher Performance IQs than Verbal IQs for 89
male delinquents aged 14–17 tested on the
WISC, WISC-R, or WAIS. They discovered
that 92% of the boys classified as recidivists
(those who were convicted of a felony or lesser
offense within 15 months after release from a
residential treatment program) had higher Per-
formance than Verbal IQ profiles, and they re-
ported mean P > V profiles of 5  to 9  points for
their groups of recidivists, nonrecidivists, and
program-terminated delinquents.

In general, male delinquents who are recidivists
seem to display significantly larger P > V mean dif-
ferences on the WISC-R than delinquents with
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just one official adjudication (Bleker, 1983;
Haynes & Bensch, 1981). There is also evidence
that the WISC-R IQs of young delinquents were
stable over a span of nearly 2  years (coefficients
of .86–.93); the group displayed P > V of 4.2
points on the first test and 7.6 points on the re-
test (Haynes & Howard, 1986).

In contrast to the typical WISC or WISC-R
results, the P > V pattern on the WAIS and
WAIS-R is not usually associated with delin-
quent or sociopathic behavior. When the mean
profile does emerge for samples of older adoles-
cents or adults, the likelihood is that the discrep-
ancy is due to a confounding variable such as a
reading disability or low level of education rather
than to the delinquent behavior per se. It seems
that Wechsler (1944, 1958) was incorrect to
place so much faith in the P > V sign for delin-
quents and psychopaths, at least concerning his
tests for older adolescents and adults.

It will be interesting to examine the WAIS-III
and WISC-III factor index profiles obtained on
future samples identified as delinquents or socio-
paths to see if a characteristic profile emerges for
these groups.

Bilingualism
An enormous number of investigations with bi-
lingual children convincingly support the notion
that Hispanics and American Indians obtain sub-
stantially higher Performance than Verbal IQs
on the WPPSI, WISC, WISC-R, and WISC-III
(Kaufman, 1979b, 1994a; McCullough, Walker,
& Diessner, 1985; McShane & Cook, 1985; Mc-
Shane & Plas, 1984a; Prifitera, Weiss, & Saklof-
ske, 1998; Valencia & Suzuki, 2001). Data for
adults are less available and less compelling.

Hispanic Children, 
Adolescents, and Adults

For children, Hispanics typically score about 
to 1 SD IQ points higher on the Performance
than Verbal scale (McShane & Cook, 1985;
DiCerbo & Barona, 2000), although differences

are a bit smaller for the WISC-III standardiza-
tion sample (5–6 points for P-IQ > V-IQ and
POI > VCI) (Prifitera et al., 1998, Table 1.8; also
see Chapter 4). Furthermore, nonverbal > verbal
differences on the WISC-III are substantially
larger for children of uneducated than educated
parents, 8–9 versus 1–2 points (Prifitera et al.,
1998).

McShane and Cook (1985) identified only a
single WAIS study with Hispanics in their thor-
ough review of transcultural intellectual assess-
ment with the Wechsler scales (Murray, Waites,
Veldman, & Heatly, 1973), and we have found
one additional investigation (Whitworth & Gib-
bons, 1986). Murray et al. (1973) tested nearly
2,500 delinquent students aged 10–19, of whom
663 were Mexican American. The portion of
these Mexican Americans below age 16 were
given the WISC; they earned a mean V-IQ of 76,
12 points lower than their mean P-IQ of 87. On
the WAIS, the Mexican American delinquents in
the 16- to 19-year age range scored 8 points lower
on the Verbal than Performance Scales (V-IQ =
83; P-IQ = 91). The smaller Hispanic discrepancy
on the WAIS than WISC in the latter study is
hard to interpret because the P > V pattern may
have been related both to ethnicity and to the fact
that the sample was composed of delinquents.
Nonetheless, the Mexican Americans were the
only group of 16- to 19-year-old delinquents who
displayed the P > V pattern on the WAIS in Mur-
ray et al.’s (1973) sample; African Americans
earned equal V- and P-IQs, and Caucasians had
only a 2-point Performance IQ advantage.

Whitworth and Gibbons (1986) tested 25
Caucasian, 25 African American, and 25 Mexican
American college students on the WAIS and
WAIS-R using a combined administration tech-
nique (i.e., administration of one complete bat-
tery plus the additional items from the other
battery). The Mexican Americans obtained a P >
V discrepancy of nearly 7 points on the WAIS
and 9 points on the WAIS-R. The Caucasians
and African Americans each evidenced small (1
point) P > V profiles on the WAIS and 3  point
P > V discrepancies on the WAIS-R. Curiously,

12

12

12

ch09.fm  Page 330  Tuesday, September 25, 2001  3:14 PM



CHAPTER 9 V–P IQ DISCREPANCIES: A CLINICAL APPROACH 331

all three ethnic groups displayed about a 2-point
increase in P > V when comparing the WAIS to
the WAIS-R. As with adolescents identified as
delinquents, however, generalization from col-
lege students is tenuous. Certainly, though, the
results with the WAIS and WAIS-R reported by
Murray et al. (1973) and Whitworth and Gib-
bons (1986) are consistent with the large body of
data obtained for Hispanic children with the
WISC, WISC-R, and WISC-III (McShane &
Cook, 1985; Prifitera et al., 1998).

The best data for evaluating nonverbal > ver-
bal profiles for Hispanic adults is provided for
the WAIS-III by Manly et al. (2000) and Heaton
et al. (in press) based on analyses of standardiza-
tion data. Without a control for education or
gender, but just an age control, the Hispanic
sample (N = 163, ages 20–89) earned POI > VCI
by about 5 points (Manly et al., 2000); compara-
ble IQ data were not provided. When age, gen-
der, and education were all controlled, the
sample of Hispanic adults displayed a small P-IQ
> V-IQ profile (3.3 points) and a trivial POI >
VCI pattern (1.2 points) (Heaton et al., in press).
The weak area for the Hispanic adults was on the
WMI, not the VCI or V-IQ. The results of the
WAIS-III analyses, briefly summarized here, are
treated in depth in Chapter 4, which also pre-
sents data for other samples of Hispanic adults
tested on the Binet-4, KAIT, and K-BIT.

Thus, WAIS-III P > V and POI > VCI profiles
range from small to trivial, suggesting that the
stereotypical high nonverbal–low verbal pattern
for Hispanics—typically identified on Wechsler’s
children’s scales, including the WISC-III (espe-
cially for the children of uneducated parents)—
does not particularly apply to adults tested on the
WAIS-III. Instead, data with the sample of nor-
mal Hispanic adults ages 20–89 suggests a rela-
tive weakness in the Working Memory subtests,
coupled with a mean PSI of about 100.

American Indians

WAIS-III data are as yet unavailable for samples
of American Indians, and adult data have been

sparse, but for Wechsler’s children’s scales P > V
discrepancies are sometimes monstrously large.
Navajo children tend to score about 30 points (2
standard deviations!) higher on the WISC,
WISC-R, or WISC-III Performance Scale; other
tribes, such as Cree, Sioux, Tlingit, Ojibwa
(Chippewa), Northern Cheyenne, Blackfeet, and
Tohono O’odham—as well as groups identified
just as “Native American” or “American Indian”—
tend to have large P > V patterns, but the differ-
ences are usually in the  to 1  SD range (Atkin-
son, 1995; Connelly, 1983; Kaufman & Kaufman,
1983b, Table 4.19; McCullough et al., 1985, Table
1; McShane & Berry, 1989; Salois, 1999; Shah,
1999; Tanner-Halverson, Burden, & Sabers,
1993). The differences of 2 standard deviations
between the P- and V-IQs of Navajo children and
adolescents have been found to hold for separate
groups of learning-disabled, educationally disad-
vantaged, and nonhandicapped individuals (Tee-
ter, Moore, & Petersen, 1982).

The results of a few WAIS studies with ado-
lescents and adults have generally been similar
(Crandall, 1969), although the differences in fa-
vor of Performance IQ for American Indians
have not been as dramatic for the WAIS as was
sometimes found for Wechsler’s children’s scales.
McCullough et al. (1985) studied 75 adolescent
American Indians from the Pacific Northwest
(mostly Yakima), ages 12–19, attending a private
junior and senior high school. Those adminis-
tered the WISC-R (N = 42) scored 19 points
higher on the Performance Scale (99 vs. 80); the
33 adolescents given the WAIS showed a 15-
point difference (P-IQ = 106; V-IQ = 91).

Even Navajo 16- and 17-year-olds (N = 100)
had a relatively moderate P > V difference of 10
points on the WAIS (Howell, Evans, & Don-
ning, 1958), when compared to the 30-point dif-
ferences typically identified for samples of
Navajo children. The slightly smaller P > V pat-
tern on the WAIS than WISC-R in McCullough
et al.’s (1985) study, and the different magnitude
of discrepancies for Navajo children versus
adults, are consistent with WISC results re-
ported by St. John, Krichev, and Bauman (1976)
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for 100 Cree and Ojibwa children and adoles-
cents aged 7–15 years: The magnitude of P > V
decreased with increasing age.

However, the evidence regarding the magni-
tude of V–P discrepancies for different age
groups is not clear-cut (McShane & Plas, 1984a).
Connelly (1983) detected the opposite pattern in
his samples of Tlinget Indian children aged 6–10
versus Tlinget adolescents aged 11–16: The
younger sample had P > V of 10.2 points, while
the older sample had P > V of 17.5 points. An in-
teresting finding in one of the few WAIS studies
of American Indians is that the P > V profile may
not reflect just diminished Verbal ability; Howell
et al. (1958) found that his group of older adoles-
cent Navajos had elevated scores on Block De-
sign and Object Assembly compared to the
normative sample.

In their review of American Indian studies,
McShane and Plas (1984a) offered numerous po-
tential explanations of the typical P > V pattern;
these include physiological variables (e.g., otitis
media and fetal alcohol syndrome), sociocultural
factors (which emphasize nonverbal communi-
cation), and neurological considerations regard-
ing lateralization of cerebral function. Brandt
(1984) criticized many of the premises and con-
clusions of McShane and Plas (1984a); however,
we agree wholeheartedly with McShane and
Plas’s (1984b) response to Brandt, and especially
with their stress on treating their statements as
hypotheses that need to be tested scientifically to
help foster better understanding of the cognitive
strengths and weaknesses of American Indians.

Autism
Autistic Disorder is a pervasive developmental
disorder. The diagnostic criteria for Autistic Dis-
order as specified in the fourth edition of the Di-
agnostic and Statistical Manual of Mental Disorders
(DSM-IV; American Psychiatric Association,
1994) include the following:

• qualitative impairment in social interaction
(e.g., failure to make eye contact, failure to

develop age-appropriate peer relationships,
impaired expression of pleasure in others’
happiness, lack of social reciprocity);

• qualitative impairment in communication
(e.g., delay in the development of spoken lan-
guage, marked impairment in ability to ini-
tiate or sustain conversation, repetitive use of
language, lack of spontaneous make-believe
play); and

• restricted repetitive and stereotyped patterns
of behavior, interests, and activities (e.g., pre-
occupied with restricted patterns of interest,
compulsive adherence to nonfunctional rou-
tines or rituals, stereotyped and repetitive
motor mannerisms, persistent preoccupation
with parts of objects).

The diagnostic criteria for Autistic Disorder
also specify that there must be the delay or abnor-
mal functioning before age three in either social
interaction, language used in social communica-
tion, or symbolic or imaginative play. There are
other disorders with features that are similar to
Autistic Disorder that have not always been
clearly distinguished in earlier research, for ex-
ample, Asperger’s Disorder or Pervasive Devel-
opmental Disorder-Not Otherwise Specified
(PDD-NOS). It is important to be aware of these
related conditions when evaluating the research
on autism, as there is variability in the literature
in terms of how well researchers have screened
out other autism-related, yet different disorders
from their samples of children and adults with
Autistic Disorder.

The Wechsler profile of children and adults
with autism has been characterized by higher
Performance than Verbal IQ (P > V), with the
highest score typically found on Block Design
and the lowest on Comprehension (Lincoln,
Courschesne, Kilman, Elmasian, & Allen, 1988;
Rumsey, 1992; Yirmiya & Sigman, 1991). Lin-
coln et al. (1988) concluded that the P > V pat-
tern is robust enough to be given particular
consideration in the differential diagnosis of
high-functioning individuals with autism (in
combination with other supportive behavioral
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data and test results). Siegel and Minshew (1996)
reviewed 16 samples reported in 15 studies that
reported Wechsler IQ data from autism samples
with a mean V-IQ or P-IQ > 70. The instru-
ments used to assess IQ included the WISC,
WISC-R, WAIS, and WAIS-R. In these studies,
the P > V difference was found for 11 of the 16
samples, but the size of the discrepancy was
highly variable, ranging from 1 to 29 points (e.g.,
Allen et al., 1991; Lincoln et al., 1988; Venter,
Lord, & Schopler, 1992). One sample produced
no V–P difference (Rumsey & Hamburger,
1990) and four others demonstrated the opposite
(V > P) pattern, ranging from 4 to 9 points (e.g.,
Minshew, Goldstein, Muenz, & Payton, 1992).
Thus, although the P > V profile has been ac-
cepted by many as characteristic of most individ-
uals with autism, clearly it may lack sensitivity as
it has not been found consistently across all re-
search studies. Rumsey (1992) suggested that the
P > V pattern may be small or nonexistent for
samples of individuals with autism with IQs in
the Average range.

Siegel, Minshew, and Goldstein (1996) inves-
tigated whether the P > V pattern would, in fact,
hold up for samples of high-functioning children
and adults who were rigorously diagnosed with
autism. They collected WISC-R data from 45
children with autism, ranging from ages 6 to 16
(M = 10.1 years) and WAIS-R data from 36
adults with autism, ranging from ages 16 to 51 (M
= 26.5 years). All subjects had FS-IQs or V-IQs of
at least 70. Siegel et al. looked at the mean V-IQ
and P-IQ results as well as the profiles of each
individual subject. Overall, the children had a
mean P > V discrepancy of only 0.4 points and
the adults, on average, had a reverse pattern of V
> P by 5.3 points. When they examined individ-
ual profiles, 40% of the children and 36% of the
adults had a P > V pattern, whereas 58% of the
children and 64% of the adults had a V > P pat-
tern (2% of the children also had V = P). They
found that a statistically significant WISC-R V–P
discrepancy (12 or more points) was found in
20% of the children with P > V and 16% of the
children with V > P. On the WAIS-R, a 10-point
V–P difference is needed for significance, and

11% of the adults reached this magnitude of dis-
crepancy for the P > V profiles, in contrast to
28% of the adults with the V > P profiles. Thus,
in their sample of high-functioning children and
adults with autism, Siegel et al. were unable to
corroborate the P > V profile that has been put
forth as typical for individuals with autism.
When examining individual cases with signifi-
cant V–P discrepancies, the differences appeared
in both directions. However, the authors did find
that, on average, both children and adults in
their sample obtained their lowest scores on
Comprehension and their highest on Block De-
sign, consistent with previous research. None-
theless, individual profiles showed a significant
Block Design > Comprehension pattern in only
64% of the children and 44% of the adults.

Siegel et al. (1996) posit that the lack of consis-
tency between their findings and some earlier re-
ports of the P > V profile may be due to the
general level of intellectual functioning of the
groups. Other researchers, such as Rumsey and
Hamburger (1990), who restricted the IQ range
of their sample to include only those with V-IQs
or P-IQs above 80, have also not found the P > V
pattern for individuals with autism. They con-
cluded that, in autism, V–P differences are associ-
ated with general intellectual ability and are,
therefore, severity dependent. The relative lack of
deficits in V-IQ in Siegel et al.’s sample is reflected
in the absence of the P > V pattern, but these au-
thors are careful to note that the Average V-IQ of
their high-functioning sample does not indicate
that their sample did not have significant language
impairments. Rather, the V-IQ is not a sensitive
measure of complex language abilities, which are
often deficient in individuals with autsim.

In summary, the results of Siegel et al. (1996),
along with the findings of numerous other stud-
ies of individuals with autism, indicate that this
population can vary extensively with regard to
V–P IQ discrepancy. The V–P patterns on the
WISC-R and WAIS-R, and presumably the
WISC-III and WAIS-III, have not been given
adequate support as a valid tool in the differen-
tial diagnosis of Autistic Disorder (particularly
for high-functioning individuals). The P > V
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pattern is not universally consistent in individu-
als of all ability levels with autism. These cau-
tions about the use of IQ patterns in diagnosis
notwithstanding, intellectual evaluations of indi-
viduals with Autistic Disorder are valuable, as
they can aid in educational and vocational place-
ment and planning. Thus, the WAIS-III and
WISC-III should continue to be used as a com-
ponent of a complete assessment battery for in-
dividuals with autism. Furthermore, it is still true
that 11 of the 16 samples of individuals with
autism reviewed by Siegel and Minshew (1996)
displayed the P > V pattern, in some cases pro-
ducing striking mean differences. Additionally,
the high Block Design–low Comprehension
profile remains prevalent across diverse samples
of individuals diagnosed with Autistic Disorder.

Mental Retardation
Data from a standardized instrument measuring
cognitive ability and a measure of adaptive func-
tioning are typically used in making the diagnosis
of mental retardation.1 To be categorized as men-
tally retarded, a person must have an IQ of less
than 70, in addition to having significantly im-
paired adaptive functioning (American Psychiat-
ric Association, 1994). The American Association
on Mental Retardation (AAMR) has a similar def-
inition of mental retardation, emphasizing the
necessity of subaverage intellectual functioning co-
existing with limitations in adaptive skills (Lucka-
son et al., 1992). According to Sara Sparrow
(personal communication, March 26, 2001), “sub-
average” refers to 2 standard deviations below the
mean, with some leeway, meaning that the cutoff
is usually an IQ of 70, but is sometimes 75.

The AAMR is more explicit than the Ameri-
can Psychiatric Association in its definition of
problems with adaptive behavior skills, defining

them operationally as limitations in two or more
of 10 areas (e.g., home living, social skills, health,
and safety), and including the notion that “ap-
propriate supports” affect the adaptive skill areas
and—if provided over time—will improve the
adaptive skill functioning of individuals with
mental retardation (Luckason et al., 1992). In
addition, whereas the American Psychiatric As-
sociation distinguishes between the level of se-
verity of the mental retardation (e.g., mild
retardation, corresponding to IQs in the 55–69
range, moderate IQs corresponding to the 40–54
range), the AAMR does not. Though the AAMR
used to make such severity distinctions concern-
ing both intellectual and adaptive functioning, it
shifted its focus on distinctions based on the sup-
ports that are needed. Instead, they differentiate
individuals with mental retardation based on the
supports they need—ignoring considerable va-
lidity evidence of clear-cut theoretical and em-
pirical differences between those diagnosed with
“mild” mental retardation versus those diag-
nosed with more severe levels of retardation
(MacMillan, Siperstein, & Gresham, 1996).

Consequently, definitions of mental retarda-
tion differ from governing body to governing
body (American Psychiatric Association v.
AAMR); they also vary from state to state. Not
surprisingly, some of the studies in the literature
that used populations of individuals with mental
retardation did not adhere to the same criteria in
their diagnoses. Some of the variability shown in
the results of various studies with samples of chil-
dren, adolescents, and adults diagnosed with men-
tal retardation may be due to inconsistency across
studies in their application of diagnostic criteria.

WAIS and WAIS-R IQ Profiles

The data available on the characteristic WAIS or
WAIS-R profile of individuals who are mentally
retarded do not yield a consistent V–P profile.
Several studies support a P > V profile in devel-
opmentally disabled populations, but there are
also those which support a V > P profile. Zim-

1Portions of this section on mental retardation are adapted
from Chapter 15 of the first edition of this book (Kaufman,
1990, pp. 533–585), which was written by Patti L. Harrison.
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merman and Woo-Sam (1973) summarized nu-
merous correlational studies involving the WAIS
and other tests. Included in the 14 tables in their
Chapter 2 are 14 samples of adolescents and
adults with mental retardation from 11 investi-
gations for which they provide mean Verbal and
Performance IQs. These samples included a total
of 863 individuals—males and females and Afri-
can Americans and Caucasians—whose mean
chronological ages ranged from 16 to 47. Of the
14 samples, 10 had a P > V profile of 1 to 7
points, while four groups had V > P of 1 to 3
points. Overall, the weighted mean P > V dis-
crepancy for the 14 samples equaled 2.7 points,
suggesting a slight tendency for samples of ado-
lescents and adults with mental retardation to
score higher on the Performance than Verbal
scale. However, three of the four samples show-
ing the strongest P > V profiles (mean discrepan-
cies of 7 points) had mean P-IQs of 84 to 86,
suggesting that the definitions of retardation
may be a bit lax in some investigations. For those
appropriately diagnosed as mentally retarded, a
P > V profile may be nonexistent.

Calvert and Crozier (1978) have offered some
support for that supposition. They tested low-
functioning adult males admitted for assessment
in a hospital in England. This group included
22–23 males in each of five Full Scale IQ catego-
ries ranging from 40–49 to 80–89 (mean chrono-
logical age for each subsample was 23 to 28).
Calvert and Crozier observed a P > V profile
only for those individuals who scored above an
IQ of 69, the cut-off typically used to denote re-
tarded intellectual functioning. Of the 44 males
with IQs in the 70–89 range, 59% earned higher
P-IQs, 34% had higher V-IQs, and 7% scored
equally on the two IQ scales; 68% of those with
IQs clearly above the retarded level (80–89)
earned P > V patterns.

In marked contrast, males with IQs below 70
tended to earn the opposite profile of higher Ver-
bal IQs: 91% of those with mean IQs in the 40–49
range had higher Verbal IQs; for individuals with
FS-IQs from 50–69, 57% had higher Verbal IQs,

30% had higher Performance IQs, and 13% had
equal IQs. Thus, the P > V profile does not seem
to be characteristic of adolescents and adults with
mental retardation, and the opposite profile may
well characterize individuals with IQs in the mod-
erately or severely retarded range.

In more recent studies with subjects with mild
mental retardation, small standard deviations in
the IQs were found, which is typical for extreme
populations, and a V > P pattern was reported
(Mandes, Massimino, & Mantis, 1991; Rubin,
Goldman, & Rosenfeld, 1990). The WAIS-R V
> P difference in Mandes et al.’s (1991) sample of
34 individuals with mild mental retardation was
5.1 and the WAIS-R V > P difference for Rubin
et al.’s (1990) sample of 43 individuals with mild
mental retardation was 4.4. Atkinson (1992; At-
kinson & Cyr, 1988) has reported that, in her in-
vestigations of mentally retarded populations,
the factor structure of the WAIS-R was similar
to that reported for the standardization sample
and she also reported data that allows a clinician
to examine pair-wise comparisons of subtests us-
ing data specific to this unique population.

WAIS-III IQ and Index Profiles

WAIS-III studies with individuals diagnosed as
mentally retarded are presented in the WAIS-III
Technical Manual (Psychological Corporation,
1997). Forty-six adults with mild mental retarda-
tion and 62 adults with moderate mental retarda-
tion were administered the WAIS-III. Individuals
who were diagnosed with mild mental retarda-
tion earned a mean V-IQ of 60.1, a P-IQ of 64.0,
and FS-IQ of 58.3, demonstrating a small P > V
profile of about 4 points. Those diagnosed with
moderate mental retardation earned a mean V-IQ
of 54.7, a P-IQ of 55.3, and FS-IQ of 50.9, dis-
playing approximately equal V and P IQs. The
Psychological Corporation (1997) provided three
of the four indexes for the two samples (excluding
WMI), which yielded a small nonverbal superior-
ity for both samples of retarded individuals: POI
> VCI by 3.4 points for the “mild” sample and 2.1
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points for the “moderate” group. Overall, the
general impairment across the WAIS-III indexes
and IQs was similar to that reported in earlier
studies.

Clinical Implications of Findings
on Individuals with Mental Retardation

Although revisions made from the WAIS-R to
the WAIS-III improved the floor of the test to
make it more appropriate for the assessment of
adults with mental retardation, many mentally
retarded samples still perform at the floor-level
on the cognitively complex tasks of the WAIS-III.
The WAIS-III’s Verbal IQ scale and Verbal
Comprehension index are both heavily loaded
with questions that tap school-learned, crystal-
lized abilities. Many schools place individuals
with mental retardation in a “vocational-track”
rather than an “academic-track” curriculum,
which, in effect, makes the educational back-
ground of individuals with mild mental retarda-
tion quite different from that of nondisabled
individuals. Because of the discrepancies in edu-
cational experience of individuals with and with-
out mental retardation, Verbal subtests may not
provide the most helpful data in terms of under-
standing cognitive processes to make appropri-
ate recommendations. To better understand how
a person with mental retardation can function
adaptively in society, WAIS-III scores can be
supplemented with a test that measures one’s
ability to apply crystallized knowledge to every-
day situations, namely the Kaufman Functional
Academic Skills Test (K-FAST; Kaufman &
Kaufman, 1994a) for ages 15–85+ (see Chapter
15). A measure such as the Vineland Adaptive
Behavior Scales (Sparrow, Balla, Cichetti, 1984a,
1984b) is necessary to provide additional infor-
mation about other domains of adaptive func-
tioning including communication, daily living
skills, and socialization.

The most common use of intellectual assess-
ment for adolescents with mental retardation in
school is to determine the need for placement in
special education classes. For adults and older

adolescents with mental retardation, intelligence
is assessed to determine eligibility for benefits, to
determine competence or incompetence in han-
dling themselves, to monitor functioning, and to
assess employability or unemployability (Linde-
mann & Matarazzo, 1984). Intelligence tests are
useful as part of vocational planning for adoles-
cents and adults with mental retardation (Capps,
Levinson, & Hohenshil, 1985). Overall intellec-
tual functioning is assessed to determine the level
to which a person with mental retardation might
progress in an occupation. Specific intellectual
strengths and weaknesses are evaluated to deter-
mine the potential to meet the various demands
of a job (e.g., visual–spatial skills, verbal skills,
memory). The research on IQ, specifically
Wechsler IQ, has indicated that there is not one
simple pattern of performance on IQ tests that is
consistent across individuals with mental retarda-
tion. Thus, without examination of an individ-
ual’s profile, assumptions about the functioning
of an individual with mental retardation cannot
be made on the basis of what is known from stud-
ies using group data. In addition, although many
think that adaptive behavior is equivalent to cog-
nitive functioning (Coulter, 1980), this assump-
tion is not true. Many professionals who work
with adolescents and adults with mental retarda-
tion often expect those with low intelligence to
have low adaptive behavior and vice versa. Al-
though adaptive behavior and cognitive function-
ing are obviously related, the conceptualization
and measurement of the two constructs differ in
several respects (Meyers, Nihira, & Zetlin, 1979).
Cognitive functioning is usually conceptualized
as a thought process, while adaptive behavior em-
phasizes everyday behavior. Tests of cognitive
functioning are intended to measure optimal
maximum performance, or potential, while adap-
tive behavior scales measure typical performance.
Intelligence is assumed to be stable, while adap-
tive behavior is assumed to be modifiable. Thus,
because of the differences between intelligence
and adaptive behavior, the IQ profile of an indi-
vidual should not be examined without the coin-
ciding data from adaptive behavior measures. An
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IQ profile is not sufficient to understand a per-
son’s vocational or educational needs.

Overview of Variables
Believed to Be Correlates 
of High Performance IQ

A survey of research results of variables believed
to be correlates of high P-IQ, covered in Chap-
ter 8 as well as this chapter, provides little in the
way of empirical validation. Patients with left-
hemisphere lesions are anticipated to have P > V
profile, but in most studies they do not. Patients
with temporal lobe epilepsy in the left hemi-
sphere, who undergo left lobectomies, display a
decided postoperative P > V pattern on Wech-
sler’s adult scales, including the WAIS-III, but
within the neuropsychological literature, that is
pretty much it. Across instruments and studies,
based on more than 1,300 patients with left le-
sions, the P > V profile is only 3  points. But
that number is inflated by data obtained on old
studies with the old Wechsler-Bellevue. Subtract
those studies, and focus on the WAIS and WAIS-
R investigations, and the P > V profile for N =
967 patients with left-hemisphere damage is an
unimpressive 2 points.

The research reviews with adolescents and
adults are no more compelling for several other
variables long believed to be associated with high
Performance IQ. Individuals with learning dis-
abilities are defined more by their high and low
areas of functioning when Wechsler subtests are
regrouped by Bannatyne’s system or by acro-
nyms (e.g., ACID) than by V–P IQ discrepancy.
Individuals with mental retardation do not show
consistent P > V profiles, and neither do those
with Autistic Disorder (especially if they are high
functioning). Although Wechsler’s children’s
scales, including the WISC-III, frequently yield
substantial P > V patterns for Hispanic individu-
als, data from the WAIS-III reveal only small P >
V IQ discrepancies, especially when Hispanics
and other ethnic groups are matched on age,
gender, and education; indeed, when these other

variables are controlled, the POI > VCI differ-
ence is only about 1 point. American Indians do
display a substantial P > V profile for children
and adults, but studies with adult samples are
sparse, and nonexistent for the WAIS-III.

In general, none of the variables that are sup-
posedly associated with high Performance IQ
have been adequately validated for adult samples,
and certainly not for the WAIS-III. The profile
of four factor indexes holds the most hope for fu-
ture research investigations, particularly because
these indexes effectively subdivide both the Ver-
bal and Performance scales into their major
component abilities.

VARIABLES BELIEVED
TO BE CORRELATES 
OF HIGH VERBAL IQ

In Chapter 8, right-hemisphere damage was
shown, based on extensive data, to be associated
with high Verbal IQ, relative to Performance IQ,
a finding that also generally applied to patients
with diffuse brain damage (including some sam-
ples tested on the WAIS-III). The following vari-
ables are also believed to be associated with V > P
profiles for samples tested on Wechsler’s adult
scales: attendance at college, psychiatric disorders
(e.g., schizophrenia, depression), alcohol abuse,
motor coordination problems, Alzheimer’s-type
dementia, and having a Full Scale IQ of 110 or
above.

The V > P profile for people who have at-
tended, or graduated from, college was examined
in Chapter 4 and again in Chapter 8 (see pages
115–116 and Table 8.21). The so-called charac-
teristic profile only holds true for individuals
who have completed one or more years of gradu-
ate school (V > P = 4.6 points), not one or more
years of college. Those who have completed one
year of college averaged about 1  points lower on
the Verbal scale, and those with 2, 3, or 4 years of
college had a slight V > P pattern of 1.4–2.8
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points. Among psychiatric patients, Loro and
Woodward (1976) reported a 22-point Verbal
superiority for those having 12+ years of formal
schooling versus V–P discrepancies of 0–2 points
for patients with less education (total sample =
214). However, whether that finding with the
WAIS from a generation ago generalizes to
other psychiatric samples tested in the present
on the WAIS-III is unknown.

Several other variables believed to be associ-
ated with V > P profiles are discussed in the sec-
tions that follow.

Psychiatric Disorders
Depression, schizophrenia, bipolar disorder, and
a variety of other psychiatric disorders are often
believed to be associated with a V > P profile.

Depression and Bipolar Disorder

Depression often demonstrates itself in the cogni-
tive profile with lower Performance than Verbal
IQs (Gregory, 1987; Zimmerman & Woo-Sam,
1973). The reason for the higher Verbal IQ is
generally believed to be due to impaired concen-
tration, psychomotor retardation, anxiety, or low
motivation. Indeed, some of the diagnostic signs
of depression besides those of depressed mood
include psychomotor retardation, fatigue, and di-
minished ability to concentrate or think (Ameri-
can Psychiatric Association, 1994). The size of the
V–P pattern has not been consistent in the litera-
ture. This V > P pattern may be small, such as the
2.3-point difference on the WAIS for 21 patients
with depression studied by Loro and Woodward
(1976) or the 3.8-point difference on the WAIS-R
for a sample of 62 adult patients with depression
(Bornstein, Termeer, Longbrack, Heger, &
North, 1989). However, it may average more than
15 points, as it did for Pernicano’s (1986) sample
of 12 male veterans hospitalized for depression
who were administered the WAIS-R.

In a sample of unmedicated, medically healthy,
middle-aged to elderly outpatients diagnosed
with mild to moderate major depression, Boone

et al. (1994) found a V > P pattern for three age
groups from 46 to 85 years. Specifically, patients
with depression ages 46–59 (N = 36), ages 60–69
(N = 23), and ages 70–85 (N = 14) were con-
trasted with patients who were not depressed in
the same age range (Ns = 58, 54, and 41, respec-
tively). All of the depressed samples showed a
mean V > P pattern, with discrepancies of 3.3,
7.6, and 4.1 points, for the three respective age
groups. The youngest two groups of controls
(ages 46–59 and 60–69) also showed a V > P pat-
tern, with discrepancies of 2.7 and 1.9 points, re-
spectively. However, the 70 to 85-year-old
controls showed the opposite pattern of P > V
(3.3 points). Overall, the mean V > P difference
for the depressed sample was 5 points and the
corresponding difference for the controls was
0.5 points, which generally supports the associa-
tion that is posited between depression and high
Verbal IQ.

Inpatients and outpatients with bipolar disor-
der have also been shown to obtain a V > P pat-
tern on the Wechsler tests (Hoff et al., 1990;
Nair, Muller, Gutbrodt, Buffet, & Schwartz,
1979). A sample of 35 inpatients with bipolar dis-
order (46% male; mean age = 36.5 years; 29% not
medicated, 71% on lithium or another medica-
tion) obtained a 5.8-point V > P profile (Hoff et
al., 1990). Additionally, a sample of 21 outpa-
tients with bipolar disorder (38% male, mean age
= 50), all on lithium therapy, obtained an 11-
point V > P profile (WAIS V-IQ = 97.7 and P-IQ
= 86.9; Nair et al., 1979). The sample’s worst per-
formance was in Digit Symbol, although the
most interesting finding was the significant nega-
tive correlation between Performance IQ and du-
ration of lithium therapy (r = –.52). The lowest
P-IQs were earned by patients with bipolar disor-
der who had been on lithium therapy for the
longest time. Those on lithium for the longest
time also tended to be characterized by mental
slowness. This slowness, rather than diminished
accuracy, may account for the depressed P-IQ
(Judd, Hubbard, Janowsky, Huey, & Takashi,
1977). Nonetheless, evidence from animal behav-
ior studies (Johnson & Barker, 1972) suggests
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that lithium’s effects may emerge by “impairing
central analysis of stimulus input whereby signifi-
cance is attached to sensory information” (p. 666).
Consistent with both proposed explanations are
the significant negative correlations between
length of lithium therapy and the success of pa-
tients with bipolar disorder on Picture Arrange-
ment and Digit Symbol (Nair et al., 1979).

Because of the various hypotheses advanced
for the relatively low P-IQs of patients with
depression and bipolar disorder, for example,
psychomotor retardation, fatigue, and mental
slowness, the WAIS-III factor index profile on
these samples of patients will be especially inter-
esting to evaluate. Of particular interest will be
the relationship of POI to PSI, and the relation-
ship of each of these nonverbal scales to VCI.

Schizophrenia

Hoff et al. (1990) found a 9-point WAIS-R V > P
profile in their 30 inpatients diagnosed with
schizophrenia (70% male; mean age = 25). Eleven
of Hoff et al.’s patients were off medication at the
time of testing and 19 were on either neurolep-
tics, anticonvulsants, or lithium; however, the au-
thors did not report the mean V–P differences for
the patients on versus those off medication. The
17 outpatients with schizophrenia that were as-
sessed on the WAIS-R by Morice and Delahunty
(1996) showed a 7.4-point V > P profile, with the
highest subtest score on Similarities and the low-
est on Digit Symbol (sample was 59% male with
a mean age of 32 years). Pernicano (1986) ob-
served a 6 -point V > P profile on the WAIS-R
for his sample of 15 patients hospitalized with
schizophrenia. The 117 patients with schizo-
phrenia assessed on the WAIS by Page and Steffy
(1984) showed a similar 6-point V > P pattern,
with the high Verbal profile observed for the 65
male (+7.3 points) and 52 female (+4.6 points) pa-
tients. Hawkins, Sullivan, and Choi (1997) found
a 4.6-point WAIS-R V > P pattern in their sam-
ple of 17 patients with schizophrenia (59% male;
mean age = 29.6). A smaller V > P pattern (2.8
points) was found by Goldman, Axelrod, Tandon,

and Berent (1993) in their sample of 40 hospital-
ized patients with schizophrenia (75% male,
mean age 31). Loro and Woodward (1976) found
a higher mean Verbal IQ for their sample of pa-
tients with well-defined schizophrenic disorders,
but the discrepancy was only about 2 points.

In contrast to the studies above that reported V
> P patterns for numerous schizophrenic samples,
Gruzelier and Hammond (1976) found a substan-
tial reduction in verbal ability on the WAIS com-
pared to visual–spatial performance ability in a
group of 19 chronic patients “diagnosed as un-
ambiguously schizophrenic by the hospital psy-
chiatrists” (p. 39). These authors interpreted the
WAIS profile as supporting their hypothesized
explanation of schizophrenia as being associated
with left-hemisphere dysfunction, especially
within the temporal–limbic system. Gruzelier and
Hammond found further support for their hy-
pothesis from the results of other measures ad-
ministered to their sample of 19 patients with
chronic schizophrenia, such as auditory temporal
discrimination and skin conductance, and from
previous research findings including WISC re-
sults for children at genetic risk for schizophrenia
(Gruzelier & Mednick, 1976).

Although Gruzelier’s hypothesis is interest-
ing, and is supported by other researchers as well
(Flor-Henry, 1976; Gur, 1978; Tucker, 1981), he
seems to have overinterpreted the Wechsler
data. Most other studies with samples diagnosed
with schizophrenia have tended to show small V
> P differences, not P > V profiles. Further, 21
patients with psychosis were significantly dis-
criminated from 25 patients with borderline dis-
orders on the WAIS V–P discrepancy, with the
former group showing a more depressed Perfor-
mance IQ (Hymowitz, Hunt, Carr, Hurt, &
Spear, 1983). Finally, Gruzelier and Hammond
(1976) did not report mean Verbal and Perfor-
mance IQs for their sample, opting to present
only age-corrected scaled scores for the separate
subtests; the means for the 6 Verbal subtests (7.4)
and 5 Performance subtests (7.9), estimated from
a bar graph of the 11 scaled scores, were not
strikingly different.
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WAIS-III data have been reported for two
samples of outpatients diagnosed with schizo-
phrenia (Gold, Queern, Iannone, & Buchanan,
1999; Psychological Corporation, 1997). In a
sample of 42 patients with schizophrenia (81%
male; mean age = 38 years), a small 2.7-point V >
P pattern was noted (Psychological Corporation,
1997), as was a small 3.7-point VCI > POI pat-
tern. More noteworthy, however, was the overall
index pattern, which indicated that both VCI and
POI were the highest mean indexes earned by the
sample of patients: VCI (93.3) > POI (89.6) >
WMI (85.0) > PSI (83.4). Consequently, although
the verbal > nonverbal discrepancy was small, the
VCI > PSI difference was a substantial 10 points.
Gold et al. (1999) administered the WAIS-III to a
sample of 38 patients diagnosed with schizophre-
nia (71% male; mean age = 39.4 years). The au-
thors only reported the WAIS-III Indexes, not the
IQs. The pattern of performance on the Indexes
was quite similar to the pattern reported by The
Psychological Corporation (1997) cross-validat-
ing the findings: VCI (97.6) > POI (93.8) > WMI
(89.7) > PSI (84.8). In addition to the very similar
pattern of indexes, the VCI > POI discrepancy of
3.8 points and the VCI > PSI difference of al-
most 13 points resembled the discrepancies ob-
served for The Psychological Corporation’s
(1997) sample. The index pattern is suggestive of
relative impairment of performance of patients
with schizophrenia on tasks requiring attention,
processing speed, and working memory.

Generalized Psychiatric Samples

Apart from Gruzelier and Hammond’s (1976) in-
vestigation, most Wechsler studies of previously
defined psychiatric populations seem to produce V
> P profiles. Todd, et al. (1977), identified a 4
point V > P profile for their control group of psy-
chiatric patients (N = 78, including 17 with depres-
sion and 15 with some form of psychosis). Page
and Steffy (1984) likewise found high Verbal–low
Performance patterns to characterize their sample
of 429 adult inpatients with psychiatric disor-
ders, which earned a mean V-IQ = 94.3 and a
mean P-IQ = 88.9 (+5.4 discrepancy). The 6-

point Verbal superiority for Page and Steffy’s
group of patients with schizophrenia was reported
previously, but these investigators also observed a
7 -point V > P profile for 46 patients described as
“neurotics,” although they found a V–P differ-
ence of less than 1 point for 108 inpatients with
personality disorders. In contrast to these V > P
profiles, Hawkins, Sullivan, and Choi (1997)
found a P = V profile for a mixed psychiatric
group of 33 patients (18 with major depression or
bipolar disorder, 8 with substance abuse prob-
lems, 4 with impulse control disorders, and three
with assorted other disorders). The lack of a V > P
pattern in Hawkins et al.’s mixed psychiatric
group may be related to the diversity of diagnoses
in the sample.

Generally, the results of the reviewed studies
on depression, bipolar disorder, schizophrenia,
and mixed psychiatric disorders support the
finding of a V > P profile, although the results of
the same basic WAIS-III factor index pattern for
two groups of outpatients with schizophrenia
(most notably VCI > PSI) is far more provocative
than all of the previous studies with earlier edi-
tions of Wechsler’s adult scales. The reasons for
either the V > P or VCI > PSI profile have not
been clearly defined, but some of the most com-
pelling explanations include impaired concentra-
tion, psychomotor retardation, anxiety, or low
motivation in these samples. The V > P or VCI >
PSI profile is not evidence in and of itself of a
psychiatric disorder, but it may be considered in
treatment planning for these populations.

Alcohol Abuse
Alcohol abuse is characterized by a maladaptive
pattern of alcohol use manifested by recurrent
and significant adverse consequences related to
the repeated use of alcohol (American Psychiat-
ric Association, 1994). Cognitive impairments
have also been shown in this population. For ex-
ample, patients with intermediate-stage alcohol-
ism have been shown to have a V > P profile on
the Wechsler instruments. In reviewing the liter-
ature, Parsons (1996) notes that sober alcoholic
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patients are mildly to moderately impaired in
“memory and learning, abstracting and problem
solving, perceptual-spatial abilities, perceptual
motor speed, and information processing speed”
(p. 179). However, these same alcoholics usually
have verbal abilities that are in the normal range.
Barron and Russell (1992) showed that tasks of
fluid ability are more impaired than overlearned
tasks or tasks of crystallized ability in alcoholic
patients. Therefore, on the WAIS-III, a V-IQ >
P-IQ and VCI > POI pattern is predicted for al-
coholic individuals.

The WAIS-III/WMS-III Technical Manual
(Psychological Corporation, 1997) presented a
study with 28 alcoholics who had recently under-
gone detoxification. The sample was nearly all
male (96.4%) and predominantly Caucasian
(89.3%), with a mean age of 53.3 years. Similarly
to previous research, the sample’s WAIS-III Ver-
bal IQs were higher than the Performance IQs,
with a 7.4-point V > P profile. Similarly, in the
individual indexes, the average POI (102.0) was 7
points lower than the VCI (109.0), and the PSI
(97.7) was 11.3 points lower than the VCI. WMI
(104.6) was not as depressed as PSI, but was 4.4
points lower than VCI.

Motor Coordination Problems
Success on Wechsler’s Performance Scale requires
good nonverbal reasoning and concept forma-
tion, as well as the ability to demonstrate this
nonverbal intelligence via well-coordinated mo-
tor behavior. The presumption is that individuals
have adequate coordination to convey the level
of their nonverbal thinking capacities, and P-IQ
is intended to primarily reflect a person’s non-
verbal intelligence, not his or her ability to per-
form coordinated fine motor activities. When
this assumption is violated during an administra-
tion of the WAIS-III (or WAIS or WAIS-R) be-
cause of a neurological disorder or a related
reason, then noncognitive coordination difficul-
ties “may serve to reduce the Performance IQ to
an underestimate of nonverbal thinking” (Kauf-
man, 1979b, p. 36).

The Demands of the
WAIS-III Performance Scale

The WAIS-III subtests vary in the demands
placed on motor coordination. The least motor
coordination is required for Matrix Reasoning
and Picture Completion (two of the three Per-
ceptual Organization Index subtests), indicating
that the POI is not very dependent on motor co-
ordination for success, not nearly to the degree as
the P-IQ and PSI. Symbol Search requires paper-
and-pencil coordination, although individuals
with relatively poor coordination will often per-
form adequately on this subtest because only a
slash through a box is required, and the slash can
just barely nip the corner of the box for credit.
The most pure fine-motor ability is required on
Digit Symbol-Coding, like Symbol Search a
component of the PSI. Picture Arrangement de-
mands some motor coordination to move the
pictures appropriately within the time limit, but,
like Symbol Search, the scoring system is forgiv-
ing for uncoordinated adults: The pictures do
not have to be spaced equally or arranged in a
particularly straight line, and no bonus points
are allotted for quick, perfect performance.
Block Design and Object Assembly both place a
premium on well-coordinated motor activity to
arrange the blocks or puzzle pieces in their
proper, precise alignment, and to earn bonus
points for rapid solutions to the problems.
WAIS-III Object Assembly probably places a
greater premium on good motor coordination
than does WAIS-III Block Design, because bo-
nus points undoubtedly contribute more to an
adolescent’s or adult’s scaled score on the former
subtest than on the latter one. However, Object
Assembly is a supplemental subtest and is not
calculated in either the P-IQ or the POI.

The greater emphasis on speed for Object As-
sembly is probably related to the relative ease of
solving the five puzzles within the generous time
limits; because most people tend to solve nearly all
puzzles correctly, the main discriminator between
high and low scorers is the rapidity of the response.
For Block Design, even well-coordinated individ-
uals of average or below average intelligence fail
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several of the nine-block items within the rela-
tively short time limits because of conceptual, not
coordination, problems. Nonetheless, both Block
Design and Object Assembly demand both non-
verbal reasoning and coordination for successful
performance. Digit Symbol-Coding is almost
completely a psychomotor, clerical task because
its cognitive component is small and the amount
of actual conceptualization demanded of the per-
son is limited. The new Digit-Symbol Incidental
Learning procedures and Copy procedures help
examiners determine whether cognitive demands
(seen in Pairing and Free Recall) or speed of mo-
tor response (seen in Copy procedures) play a
larger role in the overall Digit Symbol-Coding
performance.

Other explanations may need to be consid-
ered for depressed Performance scores besides
motor coordination. Fatigue is always a possibil-
ity, especially if the Verbal subtests showed the
same declining trend and the person seemed to
tire noticeably as the testing proceeded. Another
potential explanation, at least for a person who
earned a high Verbal IQ, is the application of
verbal skills to Performance tasks. Such verbal
compensation is most helpful on Picture Com-
pletion, because of verbal responding, and on
Picture Arrangement and Matrix Reasoning, be-
cause of verbal mediation; verbalization of non-
verbal strategies can sometimes be beneficial on
Block Design and Object Assembly, but it is not
very helpful on Digit Symbol-Coding. If behav-
ioral observations suggest a notable motor prob-
lem, the person should probably be administered
a thorough neuropsychological battery to assess
his or her motor skills more fully.

Coordination Difficulties 
for Patients with Multiple Sclerosis

Studies have shown that adults with multiple
sclerosis (MS) display the expected V > P profile,
with Verbal IQ 5 to 12 points better (e.g.,
Heaton, Nelson, Thompson, Burks, & Franklin,
1985; Maurelli et al., 1992). The subtests that re-
quire the least amount of motor coordination are

typically stronger for individuals with MS (e.g.,
Picture Completion), and the weakest perfor-
mance is typically seen on the highly speeded
subtests of Object Assembly and Digit Symbol.

Heaton et al. (1985) administered the WAIS
and Halstead-Reitan Battery to 100 patients with
MS. Of this sample, 57 patients had a relapsing–
remitting disease course, and had been in remis-
sion for one month or longer when assessed, and
43 patients had a chronic–progressive form of
MS, never experiencing significant remission.
Both patient groups displayed the predicted V > P
profile. As expected, however, the discrepancy was
larger for the chronic–progressive sample (V-IQ =
110, P-IQ = 98, discrepancy = +12 points) than
for the MS patients with remission (V-IQ = 111,
P-IQ = 106, discrepancy = +5 points).

The subtest profile on the Performance Scale
was not revealing for the relapsing–remitting pa-
tients, but for the chronic patients it conformed
closely to the hypothesized pattern based on the
supposed amount of motor coordination de-
manded by each WAIS-R Performance subtest:
The chronic–progressive MS patients earned
their highest mean Performance scaled score
(10) on Picture Completion and their lowest (8 )
on Object Assembly and Digit Symbol. The mo-
tor coordination difficulties of the MS patients
were clearly documented by their performance
on the Halstead-Reitan neuropsychological bat-
tery and by clinicians’ ratings. Five of the neu-
ropsychological subtests administered measure
sensory–motor functioning without a clear-cut
cognitive component. The total group of MS
patients performed significantly more poorly
than did 100 matched normal controls on all five
sensory–motor tests, and the chronic–progressive
MS patients scored significantly lower than the
relapsing–remitting patients on three of the five
tasks. Further, the clinicians’ motor ratings clas-
sified 100% of the chronic patients as having mo-
tor impairment, compared to 77% of the patients
in remission and 3% of the controls (Heaton et
al., 1985).

Maurelli et al. (1992) administered the WAIS
to a sample of 34 patients with MS who were in a
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clinically stable phase of the disease. Twenty-
nine of the 34 patients had a relapsing–remitting
course and 5 patients had a relapsing–progres-
sive course. The sample was 32% male, with a
mean age of 38.5 years, 9 years of education on
average (range 5–18), and an average of 10 years
since the onset of symptoms. The results showed
that the mean V-IQ (94.9) was 5.1 points higher
than the mean P-IQ (89.8), demonstrating the
predicted V > P pattern. The highest mean
scaled scores (10) were on Information and Sim-
ilarities (both 10) and the lowest (6–7) were on
Digit Symbol and Picture Arrangement. Mau-
relli et al. indicated that, in their sample, neither
disease duration nor disability scores were re-
lated to cognitive functioning. Even patients
with mild disability and who were in the early
phases of the disease showed “disturbances in in-
telligence and memory functions” (p. 127).

With the addition of Matrix Reasoning to the
WAIS-III, Picture Completion is no longer the
only Performance subtest that does not require
fine-motor skill. Add to the mix the fact that Ob-
ject Assembly was bumped off the Performance
scale, and it is likely that WAIS-III research on
MS patients will produce V > P profiles smaller
in magnitude than the ones found on the WAIS
and WAIS-R. With the Processing Speed versus
Perceptual Organization dichotomy within the
Performance Scale, examiners are now able to
separate out fine-motor skill and speed from per-
ceptual organizational skill, which is quite useful
in assessing those with motor difficulties, such as
those who suffer from MS.

Performance Deficits
in Huntington’s Disease

Huntington’s disease is associated with progres-
sive motor deficits as well as symptoms of demen-
tia and tends to be accompanied by V > P
Wechsler profiles (Brandt et al., 1984; Butters,
Sax, Montgomery, & Tarlow, 1978; Fedio, Cox,
Neophytides, Canal-Frederick, & Chase, 1979;
Josiassen, Curry, Roemer, DeBease, & Mancall,
1982; Randolph, Mohr, & Chase, 1993). Whereas

the motor symptoms in this genetically transmit-
ted disease involve “involuntary, spasmodic, often
tortuous movements that ultimately become pro-
foundly disabling” (Lezak, 1995, p. 231), the V >
P profile emerges in the very early stages of the
disease (Butters et al., 1978) and for patients suf-
fering only minor movement disorders (Josiassen
et al., 1982). In the Josiassen study, for example,
the 13 Huntington’s patients (mean age = 45.5
years, mean education = 12.7 years) scored 9.4 IQ
points lower on the WAIS Performance than Ver-
bal scale. Brandt et al.’s 13 patients with recent
onset of chorea (abnormal movements) had V > P
of 5.5 WAIS IQ points compared to a 9.4-point
discrepancy for 44 patients with advanced chorea.
The patients with advanced Huntington’s disease
showed significant decrements on the perfor-
mance, but not the Verbal, subtests; nonetheless,
intellectual differences between the recent and
advanced patients were far more moderate in
magnitude than differences in adaptive and social
functioning (Brandt et al., 1984). Randolph et al.’s
study of 36 patients with Huntington’s disease
showed a WAIS-R V > P pattern of 6.9 points.

In the studies by Butters et al. and Josiassen et
al., the Huntington’s patients earned their highest
Performance scaled score on the nonmotoric Pic-
ture Completion subtest, while generally scoring
low on visual–motor and timed tasks (including
Arithmetic). Their deficiency on the Performance
scale was matched by a clear-cut weakness on se-
quential subtests. Good performance on Picture
Completion compared to the other nonverbal
tasks may not only be related to the motor de-
mands of Wechsler’s subtests, however; Hunting-
ton’s patients generally seem to have difficulty
with tasks that lack familiarity and structure, are
perceptually complex, or require a complex re-
sponse (Aminoff, Marshall, Smith, & Wyke,
1975; Fedio et al., 1979; Lezak, 1995). Yet the
motor component cannot be minimized. Brandt
et al.’s (1984) advanced Huntington’s patients
and Randolph et al.’s (1993) Huntington’s pa-
tients showed their greatest disabilities on the
two subtests requiring the most motor coor-
dination, Digit Symbol and Object Assembly.
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Regardless of the patients’ difficulties with non-
verbal and sequential tasks, they clearly do best
on skills that have been overlearned, like read-
ing, writing, and Wechsler’s Verbal Comprehen-
sion subtests (Lezak, 1995).

WAIS-III data on a small sample of 15 sub-
jects with Huntington’s Disease (33% male,
mean age = 44.7 years) comes from the WAIS-III/
WMS-III Technical Manual (Psychological Cor-
poration, 1997). The group showed a striking
12.7-point V > P IQ profile. When examining
the mean indexes, a similar pattern emerged
(VCI > POI by 13.5 points), but the real story
was the VCI > PSI discrepancy of 29.9 points
(means of 98.4 and 69.3), demonstrating the de-
gree to which the index profile shows enormous
potential for neuropsychological assessment. The
group earned similar means on the POI (84.0) and
WMI (81.7). Thus, this sample showed relatively
intact verbal abilities (although perhaps even
lower than premorbid abilities), but severely af-
fected visual–motor and processing speed skills,
as well as deficits in visual–spatial ability, and ei-
ther short-term memory or sequential process-
ing skills.

Performance Deficits
in Parkinson’s Disease

The Psychological Corporation (1997) also re-
ported WAIS-III data for a small sample of 10
patients with Parkinson’s disease (mean age =
71.2, 80% male, 80% Caucasian), “a disease of
involuntary movement characterized by resting
tremors, reduced initiation of voluntary move-
ments, shuffling gait, plastic rigidity, and impaired
posture” (p. 152). Like MS, one would hypothe-
size V > P profiles for patients with Parkinson’s
disease, and, indeed, they had a 12.3-point dis-
crepancy. Their index profile, though not as ex-
treme as the MS sample concerning the PSI, was
as follows: VCI (96.9) > WMI (89.6) > POI (84.7)
> PSI (81.7). In addition to studying Huntington’s
patients (and patients with Alzheimer’s disease),
Randolph et al. (1993) obtained WAIS-R data on
59 patients with Parkinson’s Disease (mean age
46), demonstrating a V > P IQ discrepancy of

14.9 points, similar to the value reported for the
small WAIS-III sample of patients with Parkin-
son’s disease.

Alzheimer’s-Type Dementia
General intellectual deterioration is one of the
hallmarks of individuals with Alzheimer’s dis-
ease, but the cognitive deficiencies are complex.
Memory impairment (both in learning new in-
formation and recalling old information) is part
of the diagnostic criteria (American Psychiatric
Association, 1994). Nonverbal measures appear
to be affected to a greater extent than are verbal
measures, commonly leading to a Wechsler pro-
file of V > P.

The V > P Profile

Fuld (1984) was able to obtain valid WAIS data
for 46 Alzheimer’s patients; based on IQs prorated
from four Verbal and three Performance subtests,
she observed V > P profiles of 15 or more points
in 24 (52%) of these patients. Intriguingly, Fuld
also obtained dramatic V > P findings for 20 nor-
mal graduate and undergraduate students who
were given drugs to induce experimentally the im-
paired cholinergic neurotransmitter functioning
believed to characterize Alzheimer’s patients. All
20 subjects demonstrated V > P patterns, with 15
(75%) showing differences of at least 15 points.
To ensure that the V > P profile did not merely re-
flect the high educational attainment of the sam-
ple, Fuld administered placebos to a control
group of 22 medical and undergraduate students.
This group also tended to have higher Verbal IQs
(16 individuals, or 73%, had V > P), but only 18%
of the control subjects had a Verbal superiority by
15 or more points.

Brinkman and Braun (1984) also identified a
WAIS V > P pattern in their sample of 23 adults
suspected of Alzheimer’s-type dementia. This
group scored 7 points higher on the Verbal Scale
(IQs of 97 and 90). However, it is unclear
whether the V > P pattern that seems to be asso-
ciated with Alzheimer’s disease is useful in differ-
entiating Alzheimer’s patients from those with
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other types of dementia. In Brinkman and
Braun’s investigation, the 39 patients with multi-
infarct dementia clearly did not evidence a sub-
stantial V > P pattern (V-IQ = 95, P-IQ = 94).
However, Fuld (1984) found that 7 of her 11
multi-infarct dementia patients (64%) showed a
V > P profile of 15+ points, very similar to the
value of 52% obtained for the patients with
Alzheimer’s-type dementia.

Randolph et al. (1993) examined the WAIS-R
scores of 53 patients with Alzheimer’s disease
(mean age 66), in addition to the samples of pa-
tients with Huntington’s disease and Parkinson’s
disease, discussed previously. The patients with
Alzheimer’s disease and Huntington’s disease
were not significantly different in their global
IQs, but the Parkinson’s group IQ means were
significantly higher than both the Alzheimer’s and
Huntington’s groups. Randolph et al.’s results
showed that all three groups had a V > P pattern;
Alzheimer’s patients had a mean V–P discrepancy
of 8.2 points, a bit larger than the discrepancy for
Huntington’s patients, but considerably smaller
than the V > P profile for Parkinson’s patients.
Overall, all three samples of patients with demen-
tia were characterized by preservation of verbal
knowledge and relative impairment on the Per-
formance subtests, and, generally, the subtest pro-
files were remarkably similar.

Like the similarities found between dement-
ing diseases such as Alzheimer’s, Huntington’s,
and Parkinson’s (Randolph et al., 1993), there are
also many similarities between Alzheimer’s-type
dementia and multi-infarct dementia. In the early
stages of both of these disorders, there are cogni-
tive deficits, but some of the cognitive differences
include greater impairment in abstract thinking
and judgment for patients with Alzheimer’s dis-
ease. In addition, overall memory is more pre-
served in multi-infarct dementia. Erker, Searight,
and Peterson (1995) administered the WAIS-R to
62 patients diagnosed with Alzheimer’s disease
(mean age = 73.2 years, mean education = 9.9)
and 20 patients with multi-infarct dementia
(mean age = 74.5 years, mean education = 10.8).
When Verbal and Performance IQs were exam-
ined for the two groups, no significant differences

were found. Both groups evidenced a V > P pat-
tern, although the V–P discrepancy was twice as
large for the multi-infarct dementia group (11 vs.
5.2 points). The groups had similar P-IQs, but
the group with multi-infarct dementia had a
higher V-IQ by 7 points. Despite the relatively
similar V > P patterns, the multi-infarct dementia
patients demonstrated better preserved memory
in comparison to WAIS-R scores, relative to
Alzheimer’s patients. Erker et al.’s data on multi-
infarct dementia patients produced results incon-
sistent with Brinkman and Braun’s (1984) investi-
gation, in which the 39 patients with multi-
infarct dementia had essentially a V = P pattern.

McCurry, Fitz, and Teri (1994) administered
the WAIS-R to 216 patients with probable Alz-
heimer’s disease. All patients were aged 75 or
older (mean = 79.9 years) with 51% having some
formal education beyond high school. The sam-
ple was 62% female. McCurry et al. compared
WAIS-R IQs based on four different sets of
norms: (1) WAIS-R manual’s norms for ages 70–
74; (2) Ryan, Paolo, and Brungardt’s (1990) norms
for ages 75–79 and 80 or above; (3) Mayo’s Older
Americans Normative Studies (MOANS; Ivnik
et al., 1992); and (4) Malec et al.’s (1992) age-
and education-corrected MOANS norms. De-
spite notable differences between the four sets of
norms, in all instances a V > P pattern was found
for this elderly Alzheimer’s sample, with differ-
ences ranging from 6.3 to 9.5 points.

WAIS-R IQs were reported in a sample of 32
patients with Alzheimer’s disease (41% male,
mean age = 71.6, mean education = 12.6) (Schopp,
Callahan, Johnstone, & Schwake, 1998). The
group as a whole had a 3.5-point V > P profile, al-
though the discrepancy was larger for the portion
of the sample ages 75 and above than for the
younger part of the sample. Paque and War-
rington (1995) administered a shortened version
of the WAIS-R to 57 people with probable Alz-
heimer’s disease on two occasions (about 10
months apart). A subset of 13 people was adminis-
tered the WAIS-R on three occasions, separated
by at least 10 months. The mean age at first as-
sessment for the entire sample was 60.5 years
(range 39–82). In both testings of the complete
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Alzheimer’s sample, a V > P profile was ob-
tained—4.5 points the first time and 3 points the
second time. The subset of 13 individuals with
Alzheimer’s disease who were tested on three oc-
casions also produced consistent V > P patterns
(first an 8-point discrepancy, then 6.3 points, and
finally 4.6 points). The reduction in the V > P
discrepancy for both the complete sample and
the subset is undoubtedly partially a function of
the differential practice effect for P-IQ versus V-
IQ; nonetheless it is still noteworthy that the 13
Alzheimer’s patients evidenced declines in both
their V-IQs (15 points) and P-IQs from the first
to third testing due to the degenerative nature of
Alzheimer’s disease.

The Psychological Corporation (1997) pre-
sented WAIS-III IQs and indexes for 35 individ-
uals with probable mild Alzheimer’s disease
(mean age = 72.2 years, 88.6% Caucasian, 57.1%
male). The group demonstrated the anticipated
V > P profile of 10.5 points, but, once again, the
index pattern provided more information about
the skill areas of the group: VCI (93.0) > WMI
(87.2) > POI (84.8) > PSI (79.6).

Overall, studies with the WAIS, WAIS-R, and
WAIS-III support a consistent V > P profile, but
this cognitive pattern is not good at differentially
diagnosing Alzheimer-type dementia from other
types of dementia (Nixon, 1996).

The Fuld Profile for
Alzheimer’s-Type Dementia

The Fuld profile (Fuld, 1983, 1984) has gener-
ated a growing amount of interest with a WAIS/
WAIS-R profile that she believes to be charac-
teristic of adults with Alzheimer’s-type dementia.
Most of the research has been quite positive, par-
ticularly in discriminating Alzheimer’s patients
from patients with other types of dementia.

The Fuld Profile

Fuld derived her WAIS profile from an earlier
study (Drachman & Leavitt, 1974) and initially
reported that an estimated 50% of Alzheimer’s pa-
tients, compared to less than 1% of normal elderly
adults, displayed the characteristic profile (Fuld,

1983). She and other investigators subsequently
conducted careful research studies to systemati-
cally confirm or deny these clinical estimates.

The profile makes use of only seven WAIS-R
subtests (actually, Fuld and most other research-
ers have used the WAIS), eliminating the four
tasks “which are most likely to reflect cultural
bias or difficulties in visual acuity” (Fuld, 1984,
p. 382): Arithmetic, Comprehension, Picture
Completion, and Picture Arrangement. The
seven tasks are grouped as follows:

A = [Information + Vocabulary] divided by 2
B = [Similarities + Digit Span] divided by 2
C = [Digit Symbol + Block Design] divided by 2
D = Object Assembly

The Fuld profile, which is computed using
age-corrected scaled scores on the previous edi-
tions of Wechsler’s adult scales, is shown below.

A > B > C ≤ D and A > D

or

The profile has a neuropharmacological basis
rather than a neuroanatomic basis and is related
to neurotransmitter changes noted in Alzheimer’s
disease; Fuld (1984) noted that “a dramatic defi-
ciency of the cholinergic system is the most se-
vere neurochemical change known to occur in
[Alzheimer’s disease]” (p. 381). Fuld’s WAIS-R
profile is believed to show the patterning of abil-
ities that results from cholinergic dysfunction. In
a systematic investigation of the profile, Fuld
(1984) studied normal college students, about
half of whom had a chemically induced cholin-
ergic deficiency that mimicked the chemically re-
lated dysfunction of Alzheimer’s patients. Of the
19 drug subjects, 53% displayed the characteris-
tic Fuld profile; in contrast, only 18% of the 22
college students receiving an injection of a pla-
cebo drug evidenced the profile. The difference
was statistically significant.
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Fuld (1984) investigated the WAIS profiles of
a variety of dementia patients as well, studying
only those who could be assessed validly on the
seven WAIS tasks of interest. Of 138 eligible pa-
tients, only 77 usable protocols were obtained:
33 with a research diagnosis of Alzheimer’s dis-
ease, 11 with probable Alzheimer’s, 6 with a
combination of Alzheimer’s and multi-infarct
dementia, 12 with multi-infarct dementia, and
15 with other types of dementia.

For data analysis, the 33 “pure” Alzheimer’s
patients were contrasted with the 12 multi-
infarct dementia patients; 45% of the Alzheimer’s
patients displayed the Fuld profile compared to
8% of the multi-infarct dementia patients, a sig-
nificant discrepancy. In fact, the percentage of
Alzheimer’s patients evidencing the profiles is
about the same (44%) when the definition is ex-
panded to include all 50 patients who manifested
Alzheimer’s disease to some extent (diagnosed
Alzheimer’s, probable Alzheimer’s, and a combi-
nation of Alzheimer’s and multi-infarct demen-
tia). This percentage is significantly greater than
the 4% found in the 27 patients with multi-infarct
dementia or other dementias. Data from Fuld’s
(1984) study are presented in Table 9.2, along
with data from the several attempts at cross-vali-
dation of the Fuld profile.

Fuld’s (1984) initial research showed strong
validity of her profile, demonstrating significant
and substantial differences between college stu-
dents with and without a drug-induced cholin-
ergic dysfunction, and between multi-infarct
dementia patients and those with other types of
dementia. The data from cross-validation studies
are not as strong as those reported in Fuld’s ini-
tial study, as only one out of four patients with
Alzheimer’s disease displays the profile. Further-
more, as shown in Table 9.2, as many as 13% of
patients with other types of dementia display the
Fuld profile, along with 7% of normal elderly in-
dividuals. These values do not support the con-
tinued use of the Fuld profile.

In addition, there are other problems with the
profile. Despite some favorable empirical find-
ings (e.g., Alexander, Prohovnik, Stern, & May-
eux 1994; Brinkman & Braun, 1984), several

studies have reported frankly negative results:
(1) in one study of 44 Alzheimer’s patients and 43
patients with depression, 7% of each group evi-
denced the Fuld profile (Logsdon, Teri, Will-
iams, Vitiello, & Prinz, 1989); (2) in a second
study, 16.7% of nondementia patients displayed
the Fuld profile, not significantly different from
the 21.9% for Alzheimer’s patients (Filley, Koba-
yashi, & Heaton, 1987); (3) Gfeller and Rankin
(1991) found the Fuld profile in 12% of the pro-
tocols of patients with multi-infarct dementia,
not significantly different from the 15% identi-
fied for Alzheimer’s patients; (4) Randolph et al.
(1993) found that the Fuld profile in 19% of
Huntington’s Disease patients was identical to
the percent found for patients with Alzheimer’s
disease; and (5) Ryan, Paolo, Oehlert, and Coker
(1991) concluded from their analysis of data for
225 normal elderly individuals that, for persons
with 12 or more years of education who were age
85 or older, the Fuld profile “lacks diagnostic
significance” because it is “relatively common”
(p. 451).

The problems with the Fuld formulas, espe-
cially for application with the WAIS-III are:

•  of the patients with Alzheimer’s disease do
not display the Fuld profile, so its failure to
emerge does not rule out Alzheimer’s disease
as a plausible diagnosis;

• all data have been obtained with the old
WAIS or WAIS-R, so its generalization to the
WAIS-III remains speculative;

• the formula places too much emphasis on Ob-
ject Assembly, the least reliable (.68) and sta-
ble (.70) WAIS-R subtest and also the least
reliable (.70) and least stable (.68) WAIS-III
subtest, and a task with inadequate subtest spec-
ificity on both the WAIS-R and WAIS-III;

• WAIS-III Object Assembly is excluded from
the Performance scale, Full scale, and POI,
and is not even supposed to be administered
to ages 75 and above;

• the profile will conceivably emerge for patients
without Alzheimer’s disease (e.g., those with
Parkinson’s disease) who are on anticholinergic

34
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medication (Fuld, 1984) or those with Hun-
tington’s disease (Randolph et al., 1993);

• the accuracy of the clinical diagnosis of Alzhe-
imer’s disease may not be enhanced very
much by the formula because diagnostic accu-
racy is contingent on population base rates,
and there is a “high incidence of [Alzheimer’s
disease] in comparison to other causes of de-
mentia” (Fuld, 1984, p. 388); and

• limiting the WAIS-III administration to seven
subtests eliminates the three new WAIS-III
subtests, including the best measure of fluid
intelligence (Matrix Reasoning) and working
memory (Letter-Number Sequencing), both
very important abilities to measure in all
adults, including the elderly and those re-
ferred for dementia.

Our conclusion is to let the Fuld profile die for
the WAIS-III. The four-index profile provides
valid, reliable, and stable information about
adults’ abilities in four important areas of cogni-
tive functioning. If a potentially diagnostic pro-
file for patients with Alzheimer’s disease is to be
found, researchers should start with the index
profile before examining other groupings of sub-
tests. We recommend that clinicians who evalu-
ate patients with Alzheimer’s disease, or referrals
for that disorder, administer the 11 subtests that
are needed to compute the four indexes. That se-
lection of tasks eliminates two of the four subtests
that Fuld wanted to avoid because of possible is-
sues concerning cultural bias or visual acuity:
Comprehension and Picture Arrangement. How-
ever, examiners who believe that they can obtain
valid data from patients with Alzheimer’s disease
on those two subtests would be wise to adminis-
ter them as well. That will permit computation of
the three IQs as well as the four indexes. The ex-
isting research still does support a V > P profile
for patients with Alzheimer’s disease, and by ob-
taining all IQs and standard scores, both clini-
cians and researchers can compare directly the
relative value of the V–P discrepancy and the in-
dex profile.

High Average and
Gifted Intellectual Functioning 

(Full Scale IQ of 110+)
Like the individuals who are mentally retarded,
adolescents and adults with superior intellectual
abilities represent a heterogeneous group of indi-
viduals who may be assessed by psychologists for a
variety of purposes.2 Bright adolescents may be
evaluated for possible placement in gifted or hon-
ors programs or advanced placement in high
school or college. Adults with exceptionally high
intelligence may be assessed for occupational
placement and planning. Although psychologists
evaluate adolescents and adults with mental retar-
dation more often than those with superior abili-
ties (Harrison, Kaufman, Hickman, & Kaufman,
1988), the number of adults, particularly older
adults, in our society is steadily growing and, with
this change in the population, more emphasis is
being placed on lifelong intellectual development
and education beyond formal schooling (Burn-
ham, 1982). More older adults are entering col-
lege and considering midlife career changes.
Psychologists are likely to see more clients of av-
erage or superior intelligence who face occupa-
tional concerns, in addition to mental health
concerns, and intellectual assessment of these in-
dividuals can be an important aspect of assisting
them in decision making.

Gifted individuals have historically been iden-
tified by a cutoff score on an intelligence test
(Sparrow & Gurland, 1998). Although this
means of identification has recognizable prob-
lems such as cultural bias (Tyerman, 1986), ceil-
ing effects (Harrington, 1982; Kaplan, 1992;
Kaufman, 1993b), and an overemphasis on speed
(Kaufman, 1992; Sternberg, 1982), psychologists
typically do conduct an intellectual assessment if
an individual (typically a child or adolescent) is

2Portions of this section on gifted intellectual functioning are
adapted from Chapter 15 of the first edition of this book
(Kaufman, 1990, pp. 533–585), which was written by Patti L.
Harrison.
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suspected of intellectual giftedness. The key to
making appropriate decisions about giftedness is
to consider more than a simple cutoff score (such
as a Full Scale IQ of above 125 or 130). Impor-
tant issues such as the appropriateness of a par-
ticular test for a person of a certain cultural
background, the ceiling effects, the effect of
speed on an individual’s score, and the scatter
within a person’s profile must be considered. 

WAIS-R and WAIS-III 
Patterns for Individuals with
Full Scale IQ of 110 or Above

Consistent with the finding that highly educated
adults (at least one year of graduate school; see Ta-
ble 8.21) display higher scores on the Verbal than
Performance scale is the finding that adolescents
and adults with IQs in the High Average (Bright),
Superior, and Very Superior ranges earn V > P
profiles. Matarazzo and Herman (1985) combined
data for the 1,880 individuals aged 16–74 in the
WAIS-R standardization sample and grouped
them into five IQ categories. Of the 177 people
earning Full Scale IQs of 120 or more, about one
fourth had V–P IQ discrepancies, in either direc-
tion, of 15+ points. Of this group with sizable dis-
crepancies between their verbal and nonverbal
abilities, 62% evidenced V > P profiles. A similar
result emerged for the 312 people scoring 110–119
on the WAIS-R Full Scale; of the portion of this
sample earning V–P differences of at least 15
points, 57% had V > P profiles. Using other criteria
for determining large differences between V- and
P-IQ (10, 13, or 22 points), Matarazzo and Herman
(Table 5) showed that people in the 110–119 and
120+ IQ ranges consistently demonstrated V > P
patterns more so than P > V profiles. None of the
other IQ categories displayed characteristic V–P
differences on the WAIS-R.

Although specific research on the WAIS-III
has not yet been reported for individuals in the
“gifted” range, from examination of the frequen-
cies of differences between WAIS-III IQs in the
standardization sample (N = 2,450), we can make

some inferences. In the WAIS-III standardiza-
tion sample, a WAIS-III V–P difference of 9
points is needed for significance at the .05 level.
Adolescents and adults with Full Scale IQs of
120 or above achieved a 9-point V–P discrep-
ancy (in either direction) in about 54% of the
cases. In addition, a 17-point V–P discrepancy is
considered abnormally large (i.e., it occurs less
than 15% of the time in the overall standardiza-
tion sample). However, a discrepancy of that
magnitude occurs 20% of the time in individuals
with Full Scale IQs of 120 or above, which im-
plies that it is not, in fact, rare for individuals
who function in the Superior or Very Superior
range of intelligence. Likewise, even individuals
who function in the High Average range of intel-
ligence (FS-IQ of 110–119) quite frequently
have significant WAIS-III V–P discrepancies
(48% of the time) or abnormally large discrepan-
cies (18% percent of the time). For a WAIS-III
V–P discrepancy (in either direction) to be con-
sidered unusually or abnormally large in the Su-
perior or Very Superior functioning individuals
it would have to be 20 points or larger.

Similar findings characterize the WISC-III.
Examination of the WISC-III standardization
sample of 2,200 children and adolescents showed
that 118 individuals had Full Scale IQs that were
greater than or equal to 125 (a common cutoff
point for determining giftedness); Sparrow and
Gurland (1998) reported that 45.8% of those 118
children in the standardization sample had Verbal
IQ versus Performance IQ discrepancies that
were statistically significant at the .05 level (≥11
points). A difference of 16 or more points (p <
.01) was found in 27.1% of the gifted sample.

Large V–P IQ discrepancies on any Wechsler
test raise questions about whether the Full Scale
IQ criteria for defining giftedness are adequate.
Subtest scatter is reported in greater frequency
in gifted samples than in the normative sample
(Fishkin, Kampsnider, & Pack, 1996). Careful
consideration always needs to be given as to
whether the Full Scale IQ can be meaningfully in-
terpreted for each individual child (e.g., Kaufman,
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1994b; Kaufman & Lichtenberger, 1999, 2000;
see Chapter 11).

Research on the WISC-R has shed light on a
possible Wechsler profile using Bannatyne’s cate-
gorizations. According to Bannatyne’s system for
categorizing Wechsler profiles (see Chapter 10), a
characteristic profile on the WISC-R for gifted
children and adolescents appears to be the Verbal
Conceptualization > Acquired Knowledge > Spa-
tial > Sequential pattern. Although many gifted
individuals have higher Verbal than Performance
IQs, the Verbal subtests appear to split into the
two distinct and somewhat unexpected categories
of Verbal Conceptualization and Acquired
Knowledge. McGee and Brown (1984) also found
that Comprehension scores were significantly
higher than Information and Vocabulary scores
on the WISC-R for children being considered for
gifted placement and on the WAIS for bright
college students, even though Comprehension
scores are less dependent on formal education
and other skills in which gifted individuals typi-
cally excel. Wilkinson (1993) found a WISC-R
pattern of Verbal Comprehension > Perceptual
Organization for 13% of her gifted third graders
and 51% had Freedom from Distractibility fac-
tor scores that were lower than both the Verbal
Comprehension and Perceptual Organization
factors. Her research findings of (VC > PO >
FD) lends support to the suggested Bannatyne
profile in which sequential abilities are the weak-
est in comparison to spatial, verbal, or acquired
knowledge. Future research will need to deter-
mine whether these patterns are also borne out in
gifted samples on the WISC-III and WAIS-III.

Problems with the 
WAIS-III and WISC-III 
for High-Functioning Individuals

One of the commonly noted problems with the
WAIS-III and the WISC-III (as well as the
WPPSI-R) in the assessment of gifted individuals
is the significant emphasis that each test places on
the speed of response (Kaufman, 1992; Sparrow
& Gurland, 1998). In addition to the Processing
Speed subtests of the WAIS-III and WISC-III,

Block Design, Object Assembly, and Arithmetic
(and Picture Arrangement on WISC-III) assign
bonus points for speed, greatly affecting the scores
of those who are slow to respond. For example,
depending on the person’s age, if he or she obtains
a perfect performance but no bonus points for
speed on the aforementioned WISC-III subtests,
the maximum scaled score may be as low as 6 or 7
(Kaufman, 1993b). Individuals may respond slowly
if they have a reflective problem-solving style or if
they have a mild coordination problem, even if
they are intellectually gifted. Thus, nonintellectual
variables, such as fine-motor coordination or cog-
nitive style, may influence the WISC-III and
WAIS-III scores when a person’s cognitive ability is
supposedly measured. In situations where an indi-
vidual’s scores may have been influenced by his or
her reflective style or coordination problems, ap-
propriate steps may be taken to clarify why the
scores are depressed (Kaufman & Lichtenberger,
2000). For example, supplementary tests may be
given that do not emphasize speed of responding
or tests of motor coordination may be adminis-
tered to demonstrate what variables impacted
performance on the Wechsler scales.

Considerations for Using 
Wechsler IQs in Gifted Assessment

The traditional use of intelligence test scores as
the sole criterion for gifted functioning has been
highly criticized. In the public schools, rigid cri-
terion scores are frequently used to enable stu-
dents with IQs of 131 to enter a gifted program
but deny entrance to those with IQs of 129. Sim-
ilar rigid cut-offs for cognitive test scores may be
used for entrance to honors classes, advanced
placement, or other activities for exceptional ad-
olescents and adults. Cognitive test scores may
be emphasized while other evidence, such as out-
standing school achievement or creative accom-
plishment, is ignored.

Abusive practices such as these have led some
professionals who work with the gifted to argue
that identification of gifted individuals by using
intelligence test scores is a serious mistake (e.g.,
Sternberg, 1986; Treffinger & Renzulli, 1986).
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They argue that intelligence tests measure only
one aspect of giftedness, academic giftedness,
rather than other aspects, such as creative gifted-
ness or practical giftedness (tacit knowledge).
They suggest that intelligence, as measured by
traditional intelligence tests, is an abstract,
poorly defined concept, and that intelligence test
scores represent only a limited sample of the dy-
namic, multifaceted functioning described in
contemporary theories of intelligence.

Even proponents of using intelligence tests
with gifted individuals agree with the arguments
of the opponents and do not promote the sole use
of intelligence tests to identify gifted functioning
(e.g., Kaufman & Harrison, 1986; Robinson &
Chamrad, 1986). They suggest, however, that in-
telligence tests have many positive characteris-
tics that enhance gifted assessment, provide the
most objective measure of gifted ability, and can
be used intelligently with gifted individuals.
They point out that intelligence tests have the
best psychometric properties of any measure
used with gifted individuals, are excellent predic-
tors of academic achievement and success, and
yield scores in several areas for a multifaceted in-
terpretation of mental abilities. Psychologists
who administer individual intelligence tests ob-
tain qualitative information, in addition to
scores, through careful administration and inter-
pretation and clinical observation of the test
taker. Some characteristics that may be observed
by the acute examiner include problem-solving
approach, language usage, self-concept, atten-
tion span, adaptation to change, anxiety, re-
sponse to feedback, and reaction to novel tasks.

Intelligence tests can be used to identify gifted
individuals who don’t correspond to the stereotyp-
ical “gifted pattern” of extensive verbal ability and
academic achievement and high motivation. Less
objective methods of identifying gifted students,
such as parent and teacher nominations, may re-
sult in a failure to identify gifted individuals with
undeveloped potentials, handicapping conditions,
low verbal ability, and lack of motivation who do
not fit the “good student” pattern of striving, con-
forming, high achievers. Whitmore (1979, 1980,
1981) supplied evidence that underachieving and

handicapped students often have talents that are
not recognized until they are administered an in-
dividual intelligence test. Consult Valencia and
Suzuki (2001) for excellent insight into giftedness
among members of different minority groups, and
culturally relevant suggestions for identifying
gifted individuals within each subculture.

Thus, the WAIS-III and WISC-III are recom-
mended for use in gifted assessment, but some as-
pects reveal a need for caution. One of the major
drawbacks of these instruments in the assessment
of giftedness is the overemphasis on speed of re-
sponding, and, for bilingual students, the heavy
weight on verbal and culturally-based items. The
scatter often reported in WAIS-III or WISC-III
profiles of gifted samples suggests that caution
should be used when interpreting global scores.
Astute examiners will go beyond simple IQs and
try to make sense of why an individual scored as
he or she did. Observation of behaviors during
testing, in combination with information from a
child’s background, can provide important clues
to interpreting a profile. Psychologists and edu-
cators should take into account these issues, and
support their WISC-III or WAIS-III data with
supplementary tests, being careful not to inter-
pret one IQ as the number that represents a per-
son’s ability (Kaufman 1994b; Kaufman &
Lichtenberger, 1999, 2000).

Overview of 
Variables Believed to Be 

Correlates of High Verbal IQ
The overview of the variables believed to corre-
late with high Performance IQ was highlighted
by negative findings; groups often believed to
display P > V profiles were sometimes just as
likely to yield no V–P discrepancy or the oppo-
site discrepancy. The overview of would-be cor-
relates of high Verbal IQ is filled with positive
findings. The groups that were supposed to earn
higher V-IQ than P-IQ invariably did so, namely
those with damage to the right hemisphere
(Chapter 8) as well as the groups discussed in this
chapter: patients with psychiatric disorders (e.g.,
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schizophrenia, depression, or bipolar disorder),
alcohol abuse, motor coordination problems
(multiple sclerosis, Huntington’s disease, or Par-
kinson’s disease), and Alzheimer’s disease, plus
those with high education and high Full Scale.

These positive findings mean that examiners
of adolescents or adults who fit one or more of
the groups shown to have V > P profiles should
anticipate better-developed verbal than nonver-
bal skills when testing such individuals. The
downside of the prevalence of V > P profiles in so
many clinical samples reduces the effectiveness
of this so-called sign for differential diagnosis.
Once again, research with the four-factor index
profile shows promise for understanding the
cognitive patterns of clinical groups (Psycholog-
ical Corporation, 1997, Chapter 4), more so than
the V–P discrepancy, and may prove to have
much value for differential diagnosis pending the
outcome of future, much-needed research.

WHEN V–P IQ 
DISCREPANCIES

ARE MEANINGLESS

There are several circumstances when the differ-
ence between a person’s Verbal and Performance
IQs is of little interpretive value, and may even be
misleading. Four such factors are summarized here.

IQs Are Not Unitary Constructs
As explained in detail in the stepwise method for
interpreting WAIS-III scores (Chapter 11), the
V–P discrepancy is often not to be interpreted
when one or both of the separate V and P IQ
scales does not correspond to a unitary trait. The
two main circumstances that cause the IQs not
to be unitary are discussed in turn.

Indexes Are More Meaningful than IQs

When examiners look at the V–P IQ difference,
they are interested in the person’s underlying

abilities within the verbal and nonverbal spheres,
not the obtained scores per se. The discussion of
the WAIS-III indexes in Chapter 11 indicates
that often the Verbal scale will break apart into
two distinct entities: Verbal Comprehension and
Working Memory. Likewise the Performance
scale may be comprised of discrepant scores on
the Perceptual Organization Index and the Pro-
cessing Speed Index.

Consequently, clinicians need to be aware of
fluctuations in the subtest profile that relate to the
WAIS-III factor indexes. An immediate clue is the
splitting of the Verbal scale into two groups, with
the Working Memory Index (WMI) emerging as
either much lower or higher than the Verbal
Comprehension Index (VCI). For example, a per-
son may earn a WMI of 85 versus a Verbal Com-
prehension Index of 99. This disparity of scores is
significantly different at the .01 level (see Chapter
11). Whenever an examiner discerns this particu-
lar pattern, or finds significantly discrepant scores
between the Perceptual Organization Index and
the Processing Speed Index, he or she should con-
sider such findings as red flags that suggest the
possible meaninglessness of the V–P discrepancy.

When either the Verbal IQ or the Performance
IQ cannot be interpreted as meaningful, unitary
constructs because of variability between the VCI
and WMI or the POI and PSI, we recommend fo-
cusing on the VCI and POI for interpretation be-
cause the IQs and their difference are relatively
meaningless. Only when the V-IQ versus P-IQ
discrepancy is abnormally large (i.e., 17 points or
more) do we suggest that it may be meaningfully
interpreted despite significant differences be-
tween pairs of indexes (see Chapter 11).

Scatter in Verbal
or Performance Subtest Profile

The use of summary scores such as IQs are based
on the assumption that a unitary ability is being
measured by the IQ scale. When a Verbal IQ is
reported for a person, one assumes that the six
Verbal subtests are primarily measuring verbal
intelligence for that person. However, if a person
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was raised in a different culture, his or her low
scores on Information and Comprehension may
reflect that cultural difference rather than a ver-
bal deficit, especially if the person performed at a
much higher level on Similarities and Arith-
metic. Analogous assumptions hold for the com-
putation of Performance IQ; a highly anxious
person who performs poorly on tasks like Sym-
bol Search and Block Design, which place great
emphasis on quick performance, may be exhibit-
ing the negative impact of that anxiety rather
than a deficiency in nonverbal intelligence.

The role of scatter in the Verbal or Perfor-
mance Scale is discussed implicitly in the inter-
pretive chapters of this book, such as in the
stepwise interpretive procedure outlined in Chap-
ter 11. One type of scatter has already been dis-
cussed: when the Verbal scale splits into VCI and
WMI components, or when the Performance
scale splits into POI and PSI portions. Scatter in
the Verbal scale also occurs for a variety of other
reasons, such as very low or high Digit Span for a
person whose immediate memory is at a different
level than his or her verbal comprehension and
expression, a very low or high Arithmetic score
for analogous reasons, or depressed scores on sub-
tests that require spontaneous verbal expression
for success (Vocabulary, Similarities, Comprehen-
sion). Variability in the Performance scale is com-
mon when scores on Picture Completion and
Picture Arrangement are elevated due to a verbal
compensation for a visual–motor deficit or due to
special difficulty with abstractions, as opposed to
the real-life stimuli used for the items in the two
“Picture” subtests.

However, there does not have to be a known
reason for the scatter; whenever there is signifi-
cant scatter among a person’s subtest scores on
either the Verbal or Performance scale, for what-
ever reason, the IQ on that scale is less meaning-
ful than if the scores were more unitary. If an
individual’s scaled scores on the Verbal scale
range from a low of 2 to a high of 14, how mean-
ingful is V-IQ as a summative statistic of the per-
son’s verbal intelligence? The same reasoning
holds for wide scatter within the Performance

scale. When the obtained IQ is merely the mid-
point of two or more different sets of skills, that
IQ is not very meaningful.

When the Verbal and/or Performance IQ can
be shown to be nothing more than a midpoint of
distinct abilities, any comparisons involving the
IQs (such as the V-IQ vs. P-IQ discrepancy) are
usually meaningless. The examiner’s goal then
becomes the regrouping of subtests into alterna-
tive categories (see Chapters 10–12) to discern
the person’s specific areas of integrity and deficit.
To enable the examiner to determine when the
amount of profile variability within the Verbal or
Performance Scale is significant or “marked,”
consult the discussion of this issue in Chapter 11.

Verbal Compensation
for Performance Deficit

As discussed previously, some verbally bright indi-
viduals can score well on Wechsler’s nonverbal
tasks by using their well-developed verbal skills.
Verbal responding on Picture Completion, verbal
mediation on Picture Arrangement and Matrix
Reasoning, and “thinking aloud” on Block Design
and Object Assembly may be used as compensatory
techniques for people with high verbal intelligence
coupled with visual–motor deficits. Individuals
who are particularly adept at this compensation
can inflate their Performance IQs substantially, far
beyond the level of their “true” nonverbal intelli-
gence. Such individuals will conceivably still earn
significantly higher Verbal than Performance IQs,
but the discrepancy may be a “normal” 10 points
instead of an extraordinary 25 points.

Obviously, the person who can spontaneously
compensate for a nonverbal deficiency—espe-
cially in a highly structured, timed situation—has
strong integrities and well-integrated brain func-
tioning. That is the upside of the finding. The
downside is that the person may truly have a
visual–motor deficit requiring rehabilitation or
remediation, such as a patient who has suffered a
stroke in the right hemisphere; the failure for a siz-
able V > P or VCI > POI pattern to emerge may
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mask the real underlying deficits in the person’s
cognitive functioning. The alert clinician will be
able to infer significant, and perhaps substantial,
verbal–nonverbal discrepancies for a person who
otherwise does not score remarkably differently on
the Verbal and Performance scales. The things to
look for are scaled scores on Picture Completion
and Picture Arrangement (the most easily verbally
mediated tasks) that are clearly above those on the
remaining nonverbal tasks (and similar in magni-
tude to most Verbal scaled scores). These observa-
tions should be coupled with clear-cut behavioral
observations of the use of verbal mediation when
solving items on tasks like Picture Arrangement,
Matrix Reasoning, and Block Design.

Effects of Retesting
There are several good intelligence tests for ado-
lescents and adults, but the WAIS-III (or its pre-
decessors) has usually been the test of choice
whenever intellectual assessment is required.
Thus, when a person requires a retest, for what-
ever reason, the same test battery is typically
given. Because clinical and neurological patients
are frequently assessed repeatedly to evaluate their
current status, issues concerning retesting assume
an important practical role. As discussed at length
in Chapter 6, gains on the Performance scale are
considerably larger than gains on the Verbal Scale
for individuals ages 16–54 years. Gains for normal
people on the WAIS-III over a 2- to 12-week in-
terval average about 2  points in V-IQ, 6  points
in P-IQ, and 4  points in FS-IQ. Similar practice
effects for earlier versions of Wechsler’s adult
scales have been observed for clinical populations
(Hawkins & Sayward, 1994; Matarazzo, Carmody,
& Jacobs, 1980; McSweeny, Naugle, Ghelune,
Luders, 1993) and for children as well as adults
(Kaufman, 1994b).

However, the 4-point relative gain in P-IQ (i.e.,
6  points in P-IQ minus 2  points in V-IQ) is the
average of results for several age groups. In fact,
for adolescents and adults ages 16 to 54 years, the
relative gain is 5–6 points. In contrast, for ages
55–74 the relative gain is about 3  points, and for

ages 75–89, it is only about 1 point (see Table 6.5).
Consequently, the effects of retesting on a per-
son’s V–P IQ discrepancy is primarily of concern
for adults below the age of 55.

Thus, the average person between the ages of
16 and 54 will show a relative gain of about 5–6
points on the Performance scale when retested
on the WAIS-III. Based on Catron’s (1978; Ca-
tron & Thompson, 1979) retest study with the
WAIS using five time intervals, one would ex-
pect the relative gain in P-IQ to be maintained
for at least 4 months.

Impact of Retesting
for Individual Assessment

The net result of this practice effect is to produce
relatively higher Performance than Verbal IQs in
individuals who are retested on a Wechsler Scale
over an interval of a few months (which might
even be as long as a year or more). A person be-
tween the ages of 16 and 54 who earns a P > V
pattern by a nonsignificant 8 points on an initial
testing of the WAIS-III would be expected to
show a significant P > V profile by about 13–14
points on a retest, simply due to the predictable
practice effect that leads to greater improvement
in P-IQ than V-IQ. Similarly, a person with P >
V of 16 points on the first administration is likely
to have a striking discrepancy of about 21–22
points on the retest due to the practice effect.
The practice effect works in reverse for people
who initially show significant superiority on the
Verbal Scale. A significant V > P profile of 12
points on the first test is likely to decline to a
trivial 6–7 points on the retest, and so forth.

The overall conclusion is that V–P differences
on a retest of the WAIS-III for persons in the 16–54
year age range are likely to be meaningless in most
circumstances unless the initial test was invalid
(e.g., because of the person’s low motivation), or if
at least a year has elapsed between administrations.
V–P IQ discrepancies on a retest can only be inter-
preted in the context of the V–P differences ob-
served on the first test. If the V–P discrepancies
follow a lawful pattern, i.e., they show a shift on re-
testing in the direction of a relatively higher P-IQ,
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by perhaps 4 to 7 points, the V–P IQ difference
on the retest should be considered artifactual.
The V–P IQ discrepancy on the first testing prob-
ably gives a truer picture of the person’s underlying
verbal and nonverbal abilities than does the IQ dif-
ference on the second administration.

For individuals ages 55–74 tested twice on the
WAIS-III, the relative gain on P-IQ is only 3
points, as mentioned. Examiners need to take
this value into account when interpreting V–P
IQ discrepancies obtained on a retest for such in-
dividuals. However, its impact on the size of the
retest V–P discrepancy will be notably less for
this age range. For elderly adults, ages 75–89,
the relative P-IQ gain of about 1 point is trivial
and does not need to be taken into account at all.
The magnitude of WAIS-III V–P IQ discrepan-
cies for an elderly adult on a retest can be inter-
preted as meaningful.

Impact of Retesting for Research

The practice effect can have a significant impact
on the interpretation of group data as well, as ex-
plained in more detail in the section on progressive
error in Chapter 5 and in the section on practice
effects in Chapter 6. For example, Juolasmaa et al.
(1981) tested 60 cardiac patients pre- and post-
open heart surgery on the WAIS (10-month inter-
val) to evaluate the impact of heart surgery on in-
tellectual performance. They observed a 4-point
gain in P-IQ after surgery compared to a  point
improvement in V-IQ, concluding: “In general,
the rates of improvement exceeded those of im-
pairment, the tests of visual functions showing the

highest rise” (p. 186). What they really observed
was probably the practice effect in action. Simi-
larly, Seidenberg et al. (1981) attempted to distin-
guish between practice effects and real cognitive
changes in their group of epileptics by showing
that those with reduced seizure frequency demon-
strated the biggest intellectual gains. Nonetheless,
the practice effect was clearly in evidence for pa-
tients who had improved in their seizures and for
those who had not. Both samples showed V > P
profiles on the initial WAIS administration of
about 6 points; the relative Performance versus
Verbal gain due to practice reduced the V–P IQ
discrepancy on the retest to about zero for both
subsamples of patients.

ILLUSTRATIVE
CASE REPORTS

Two sample psychological case reports follow:
Chester P., an African American adolescent male
suspected of autism, and Robert N., a 36-year-
old Caucasian man with mild mental retardation.
Chester displays the anticipated P > V profile
sometimes characteristic of individuals with au-
tism or related language disorders, and Robert
displays a V > P profile. (As stated in Chapter 8,
the clients’ names and other identifying informa-
tion have been altered to preserve anonymity.)
Both reports illustrate the integration of scores
on intelligence tests and adaptive behavior mea-
sures as part of the assessment process.

12

12

CHESTER P., AGE 17, POSSIBLE AUTISM

Reason for Referral

Chester P., an African American male who just turned 17, was seen for reevaluation because his
father has requested assistance with future planning for his son.

Background and Observations

Chester was last assessed at age 14. Psychological testing indicated a highly discrepant Verbal–
Performance difference on the WISC-R, i.e., Verbal IQ of 65, Performance IQ of 101, and Full
Scale IQ of 80. Errors on the Bender-Gestalt were not significant. He lives at home and continues
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to attend a therapeutic school. Mr. P. feels that his son is in a “caring situation” at the school, but
they do not have a prevocational program and his concern is “where does he move from there.”
Chester’s family is not interested in residential placement for him unless it could provide special
benefits they could not provide at home. Most of Chester’s social activities are with his family. His
father voiced concern over Chester’s poor socialization skills and the fact that he has no friends of
his age where he lives.

Early developmental history, as reported by Mr. P., is sketchy and thus cannot support or rule
out a possible diagnosis of primary autism. Chester was adopted when he was “less than 6 months
old” through the Department of Children and Family Services. Nothing unusual was recalled in
his birth or perinatal history. Problems were first noted when he was 2 years old, or perhaps 4
years old, as he exhibited delayed language development. Whether other areas of functioning
were delayed could not be recalled by his father.

At the time of the present evaluation, Chester was quite cooperative despite a rather lengthy
testing session. He exhibited delayed and immediate echolalia. Frequently, he would read from
the examiner’s manual at a distance of 3 to 5 feet (looking at the printed words upside down) and
attempt to anticipate the next question and answer.

His answers were often verbal associations or functional descriptions rather than definitions or
scorable responses.3 Tasks that appeared more difficult for him, e.g., verbal questions about social
situations, resulted in much agitated movement and irrelevant noises, e.g., teeth clicking. He was
quite anxious to do the psychomotor tasks, e.g., WAIS-R Block Design, and he insisted on taking
the test materials from the examiner so that he could set up the task himself. Several times when
Chester could not answer, he would turn to the wall and in a booming, almost theatrical voice ask
the question to a nonexistent person, for example, “Hey mister, could you tell me three kinds of
blood vessels?” Chester did not respond when asked if there was really someone there; however,
this examiner felt that Chester was playfully diverting attention away from his own lack of knowl-
edge rather than hallucinating. Later he reportedly paced in the waiting room, repetitively saying,
e.g., “to be or not to be, that is the question...to be or not to be that’s the construction,” and so on.
He had begun this kind of behavior earlier during testing when asked to name United States pres-
idents. Despite these bizarre verbalizations and his tendency toward aloofness, Chester did not ap-
pear to be exhibiting hallucinatory behavior and did not exhibit any systematized delusions.

During the evaluation, Chester complied with the examiner’s request to draw a picture of
himself; however, he first drew a full figure of himself standing next to a female figure, which he
identified as the examiner. Later he drew another full figure of himself standing alone, and sep-
arate pictures of his face and the examiner’s face. Chester seemed to accomplish these drawings
with ease, and while they did not exhibit a great deal of detail, they were well proportioned, ac-
curate, and without pathognomonic features.

Chester remained rather aloof during the evaluation, unable to respond to normal conversa-
tion with the examiner. Most responses were short phrases; however, his noncommunicative
speech was more complex.

Tests Administered
(Table 9.3 provides a complete summary of scores)

• Bender-Gestalt Test of Visual-Motor Integration
• Kaufman Test of Educational Achievement (K-TEA)-Brief Form

3Unlike some of the case reports that we have included from the first edition of this book, Chester’s case
remains unchanged from the 1990 version, still using the WAIS-R. We decided not to modify Chester’s
scores because so much scatter exists in his profile that the WAIS-III Indexes would have been rendered
uninterpretable. Thus, as was done with this WAIS-R report, we would have focused on his individual
strengths and weaknesses had a WAIS-III been the main cognitive instrument administered.
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TABLE 9.3 Chester P.: Tests Administered

Wechsler Adult Intelligence Scale—Revised (WAIS-R)

Verbal Scaled Score
Age-Corrected
Scaled Score Performance Scaled Score

Age-Corrected
Scaled Score

Information 6 (8)—W Picture Completion 9 (9)—W
Digit Span 15 (17)—S Picture Arrangement 5 (5)—W
Vocabulary 4 (5)—W Block Design 17 (18)—S
Arithmetic 3 (4)—W Object Assembly 16 (18)—S
Comprehension 2 (3)—W Digit Symbol 8 (8)—W
Similarities 12 (14)—S
Age-Corrected Verbal Mean = 8 Age-Corrected Performance Mean = 12

IQ (± 90% confidence)
Verbal = 89 ± 5
Performance = 113 ± 9
Full Scale = 99 ± 5

Peabody Picture Vocabulary Test—Revised (PPVT-R), Form L
Receptive vocabulary standard score = 79 (8th percentile)
Age equivalent = 12–7

Bender-Gestalt Test of Visual-Motor Integration
Normal performance according to Koppitz scoring system

Kaufman Test of Educational Achievement (K-TEA), Brief Form
Standard Score

(±90%) Percentile Rank Grade Equivalent

Reading 96±10 39th 10.8
Spelling 96±11 39th 11.1
Mathematics 73±10 4th 6.4
Battery Composite 85±70 16th 8.8

Vineland Adaptive Behavior Scales (Expanded Form)
(Based on interview with Mr. P., Chester’s father)

Domain Standard Scorea Adaptive Levela
Age

Equivalent Percentilea

Communication 85±9 Adequate 14–0 16th
Daily Living Skills 61±7 Low (Mild Deficit) 9–4 <1st
Socialization 47±7 Low (Moderate Deficit) 5–10 <0.1st
Adaptive Behavior Composite 59±5 Low (Mild Deficit) 9–9 <1st

aBased on norms for ages 17–0 through 17–3 (standard scores are banded by 90% confidence interval).
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• Peabody Picture Vocabulary Test-Revised (PPVT-R)
• Vineland Adaptive Behavior Scales (Expanded Form)
• Wechsler Adult Intelligence Test-Revised (WAIS-R)

Test Results and Interpretation

In contrast to the 36-point Verbal deficit that Chester displayed on the WISC-R at age 14 (P-IQ
= 101, V-IQ = 65), he performed at a normal level of functioning on both WAIS-R scales at the
present evaluation. His WAIS-R Performance IQ of 113±9 (High Average intelligence, 81st per-
centile) was still a significant 24 points greater than his Verbal IQ; further, differences as large as 24
points are abnormal, occurring less than 5% of the time in adolescents or adults with average in-
telligence. Yet his WAIS-R Verbal IQ of 89 ± 5 (23rd percentile) placed him at the juncture of the
Low Average and Average categories, not within the deficient range of mental ability.

Based on the large V–P discrepancy, Chester’s Average WAIS-R Full Scale IQ of 99 ± 5 (47th
percentile) is meaningless; he clearly expresses his intellect far better nonverbally, with concrete
materials, than via verbal comprehension and expression. However, the enormous scatter char-
acterizing his subtest profile, within both the Verbal and Performance Scales, even reduces the
meaningfulness of his high Performance–low Verbal pattern. Other explanations fit Chester’s
profile fluctuations better than Wechsler’s verbal–nonverbal dichotomy.

Basically, Chester’s WAIS-R profile is one of extremes, with scaled scores ranging from well
below the 1st percentile (responding verbally to socially relevant problems) to the 99th percen-
tile (rapidly constructing abstract designs out of blocks), when compared to other 17-year-olds.
The degree of Verbal scatter, Performance scatter, and scatter among all 11 subtests is huge and
striking, occurring less than 1% of the time in the normal population. Chester’s greatest
strength is in visual–constructive ability (above the 99th percentile), as he excelled in assembling
cut-up picture puzzles as well as designs. His most deficient area is his ability to express his ideas
with spontaneous verbalizations, whether defining words or solving questions of social relevance
(2nd percentile). He displayed striking weakness, in general, with school-related, fact-oriented
tasks (4th percentile) compared to his very superior visual–spatial skills (98th percentile). The
latter strength was reinforced by his normal Bender-Gestalt performance (one minor error
based on Koppitz’s scoring system), indicating intact visual–motor integration.

All of these results are consistent with Chester’s behaviors and possible diagnosis of autism.
However, no comparison explains his assets and deficits better than a contrast of his success on
tests of abstract thought (a verbal test of similarities, telling how two things are alike, plus the
nonverbal abstract design test) versus tests of social comprehension (the verbal test of social
problem solving, and a nonverbal task of arranging pictures to tell a meaningful story). Each cat-
egory spans verbal and nonverbal content, and each involves high-level reasoning ability. Yet,
Chester performed at the 98th percentile on the abstract thought tests, compared to the 2nd
percentile on the measures of social understanding. Overall, Chester displayed a more broadly
defined strength in fluid intelligence, the ability to solve novel problems with flexibility. This
asset spanned verbal reasoning and short-term memory tests as well as a variety of nonverbal
visual–spatial tests. Excluding the one fluid task with social content, Chester performed better
than 96 out of 100 adolescents his age on measures of fluid intelligence.

On the PPVT-R, Chester earned a standard score of 79 (8th percentile), basically consistent
with his Verbal IQ, but better than his WAIS-R scores on tasks requiring much verbal expres-
sion. When he is allowed to respond to school-related items nonverbally (as on the PPVT-R), or
with just one or two words (as on a WAIS-R task of general information) he performs much bet-
ter than when extra verbalization is required.

He evidenced this relative strength on an achievement battery as well, the K-TEA Brief
Form. He earned Average standard scores of 96 (39th percentile) on both the Reading and
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Spelling tests, performing about as well as one might expect from his WAIS-R IQs. The Read-
ing test assesses word recognition as well as comprehension, but requires little verbalization; the
Spelling test requires a written response. His Mathematics score of 73 (4th percentile) indicates
a poor level of arithmetic concepts, reasoning, and computation skills (sixth-grade level), a find-
ing that was underscored by his very low score on the WAIS-R Arithmetic subtest. He evi-
denced inadequate arithmetic performance with oral presentation (WAIS-R), with visual
presentation and written response (the first half of the K-TEA), and with combined oral and vi-
sual presentation (the second half of the K-TEA).

On the Vineland Adaptive Behavior Scales (Expanded Form), based on Mr. P.’s report, Ches-
ter performed at about a 10-year-old level, demonstrating a mild deficit in his overall adaptive
behavior. Despite his difficulty with WAIS-R verbal expressive tasks, Chester has a relative asset
in communication, notably receptive and written; he also has all of the basic self-help skills. He
reads on his own initiative, makes phone calls, and follows current events. Areas of relative def-
icit are in self-direction, socialization (interpersonal relationships, play and leisure time, coping
skills), and expressive communication. Chester cannot make change for minor purchases nor
does he go out unsupervised during the day. Most of his social activities are with the family, and
he has few friends who are his peers in age and ability level. He helps around the house by clean-
ing his room, taking out the garbage, and assisting with the lawn chores.

Diagnostic Impression

Chester is a 17-year-old African American male who exhibits atypical patterns of development
in terms of language and social skills. Currently his tested verbal abilities are much improved
over his last evaluation; however, he still exhibits significantly poorer verbal than performance
abilities. Interpretation of social situations on test materials and socialization skills in general
continue to be areas of extreme difficulty for Chester. He exhibits loose associative verbal-
izations, which may not be predicted on the basis of his language disorder alone; however, no
clear-cut mental illness appears evident to this examiner. He does display striking strengths in
abstract thought, visual–spatial skills, and fluid intelligence (even within the verbal sphere) and
has adequate reading and spelling abilities; arithmetic skills are poor, while adaptive behavior is
inconsistent.

The unavailability of a clear developmental history makes a diagnosis of Autism impossible;
however, Chester appears to be exhibiting an amelioration in left-hemisphere deficits, charac-
teristic of adolescents with autism. He has distortions in the development of multiple basic psy-
chological functions that are involved in the development of social skills and language.

Recommendations

Family conference with the father to discuss our recommendations for programming with
Chester to include the following:

1. Socialization activities: Getting involved in organized activities such as art classes, or
working with younger children as a volunteer, might be appropriate social activities.

2. Prevocational training
3. Independent living training
4. Encouragement of independent living activities by his family

The above recommendations may be most effectively carried out in a milieu therapy setting,
such as The Group Home run by Mrs. H., which has been discussed with Mr. P. However, if the
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P. family wishes to keep Chester at home on a full-time basis, other arrangements may be sought
to provide these same programmatic needs.

Examiner: Judith Ivins, Psychologist III

ROBERT N., AGE 36, MILD RETARDATION

Reason for Referral

Robert N. was referred for a psychological evaluation by the Area Services for Work and Reha-
bilitation (ASWR).4 An assessment of Robert’s current level of functioning is needed to update
his record. There is also some question as to whether neurological abnormalities may be
present. Staff at the workshop feel that Robert is not working at his potential.

Background Information

Robert was born in a displaced persons camp in West Germany. The pregnancy and delivery
were uncomplicated. Soon after his birth, an epidemic swept through the camp, affecting all
who were living there. In addition to this, Robert had an upper respiratory ailment (possibly
pneumonia) during infancy. His mother describes his development as normal during his first 2
years. At age 2, he reportedly began having temper tantrums and became increasingly active and
unpredictable. When Robert was 5 years old, he and his family moved from Europe to a Ukrai-
nian neighborhood in the Midwest, making it possible for them to maintain close cultural ties.
Robert has two brothers (one of whom is retarded) and a sister.

Robert attended the local school for exceptional children from age 9 to 16. He was finally
asked to leave the school because of unverified problems. He attended the local state school
from age 17 to 24, and the Center for Developmentally Disabled (CDD) from age 25 to 33, be-
fore moving to the residential apartment facility where he currently resides. There is little infor-
mation regarding his educational history; his work history is reportedly good. Robert was in a
variety of vocational programs at CDD, where he received training in food and janitorial ser-
vices. His work skills and attitude were described as good.

Psychological evaluations conducted through the years have consistently found Robert to
function in the mildly retarded range of intelligence. A psychologist at the state school also
found that he has difficulty expressing his emotions and tends to express his anger in a “passive–
aggressive manner.” Robert recently began therapy at a mental health clinic, focusing on in-
creasing his ability to express emotion appropriately, as well as on social skills and assertiveness
training. Ms. K., his therapist, feels that he is depressed.

Robert has a history of seizurelike activity and a chronic gastrointestinal disorder. His cur-
rent medications are Tagamet, Gaviscon, and Colace. He lives in a workshop setting. No signif-
icant disturbances are currently being reported, but staff at the workshop feel that he is not
working at a level consistent with his potential. Robert is described as withdrawn and as being
somewhat of a loner. His father is deceased, and Robert has limited contact with family mem-
bers. He reports that one of his brothers recently had a heart attack but is recovering nicely. This
report could not be verified by Mr. R., on-site coordinator of the residential apartment facility.

4The case of Robert N. was adapted from Patti L. Harrison’s chapter on Mental Retardation, Adaptive
Behavior Assessment and Giftedness in the first edition of this book (Kaufman, 1990).
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Observations and Impressions

Robert is an attractive 36-year-old Caucasian male of average height. He was neatly dressed in
casual clothing and seemed adequately groomed, although some body odor was noticeable. His
speech was clear and easily intelligible. He seemed somewhat clumsy (e.g., he had some diffi-
culty seating himself). Robert avoided eye contact by gazing downward, and he seemed distant
during much of the session. He would speak only when spoken to and then tended to answer in
single words, although he was capable of formulating complete sentences. Although he was gen-
erally cooperative, he displayed occasional flashes of hostility when his responses were ques-
tioned by the examiner. Robert was wearing glasses but complained of having difficulty seeing
some of the more detailed stimuli.

Test Results and Interpretation

Robert’s performance on a standard measure of cognitive functioning (WAIS-III) places him
within the mildly retarded range of intelligence (scores from all tests are listed in Table 9.4). His
Full Scale IQ of 61 (59–66 with 90% confidence) indicates that he surpassed the mental func-
tioning of only about 1% of the adults his age. Moreover, there was a significant difference be-
tween his Verbal IQ of 71 (3rd percentile) and Performance IQ of 55 (0.1st percentile). The 16-
point discrepancy is not only significant but unusual; differences of that magnitude or greater
occur less than 7% of the time in adults with IQs below 80. Robert’s IQs indicate that he displays
far better mental skills in the domain of verbal comprehension and expression than in nonverbal
reasoning and visual–motor coordination. In the latter areas, he performed better than only 1
out of 1000 adults his age. His Verbal–Performance split is consistent with the results of previ-
ous testing. Given that Performance tasks generally require a greater expenditure of physical en-
ergy than do verbal tasks, his poor performance on such tasks may also reflect his depressed
emotional state. Consistent with this hypothesis was his Processing Speed Index of 66 (1st per-
centile) and his Perceptual Organization Index of 58 (0.3rd percentile), which require visual–
motor coordination and/or processing speed for success. His scores on these two nonverbal
indexes were significantly lower than his performance on the Verbal Comprehension Index (74,
4th percentile), which measures verbal knowledge and expression. Robert’s Working Memory
Index of 73 did not provide a meaningful representation of his abilities as an abnormal amount
of scatter was present among the subtests that comprise this index.

Robert’s relative strengths and weaknesses in his profile indicate a relative strength in short-
term auditory memory of stimuli that do not require processing of school-learned knowledge.
His relative strength was evident in two tasks, one that required him to recall a series of orally
presented numbers (25th percentile) and another that required him to track and orally repeat a
sequence of letters and numbers (25th percentile). Particular deficits were noted on a verbal test
of mental arithmetic (0.1st percentile). Compared to his overall performance at the 4th percentile
on tasks of verbal expression and verbal conceptualization, he had significantly more difficulty on
nonverbal measures involving the visual analysis and integration of social stimuli. Robert’s ap-
proach to tasks calling for integration seemed to be to work piece-by-piece. He was unable to
conceptualize a whole, and consistent with this difficulty in visual analysis and integration, Robert
scored significantly below mental age expectancy on a separate measure of visual–motor integra-
tion (Bender-Gestalt). His drawings were characterized by distortions of shape, rotations, and an
inability to integrate the designs, all of which are signs of possible organic involvement.

Robert’s academic skills are also fairly consistent with what would be expected of someone
with his global cognitive abilities. His academic skills were assessed with the Wide Range
Achievement Test-Third Edition. His Reading (recognition only) standard score of 60 (0.4th
percentile), Spelling standard score of 66 (1st percentile), and Arithmetic standard score of 68
(2nd percentile) were in the Extremely Low range of academic functioning. He can, for example,

ch09.fm  Page 363  Tuesday, September 25, 2001  3:14 PM



364

TABLE 9.4 Robert N.: Tests Administered

Wechsler Adult Intelligence Scale—Third Edition (WAIS-III)

Scale IQ
90% Confidence

Interval Percentile Rank

Verbal Scale 71 68–76 3.0

Performance Scale 55 52–63 0.1

Full Scale 61 58–65 0.5

Factor Index
90% Confidence

Interval Percentile Rank

Verbal Comprehension 74 70–80 4.0

Perceptual Organization 58 55–67 0.3

Working Memory 73 69–80 3.0

Processing Speed 66 63–78 1.0

Subtest Scaled Score
Percentile

Rank Subtest Scaled Score
Percentile

Rank

Vocabulary 5 5.0 Picture Completion 3 1.0

Similarities 5 5.0 Digit Symbol-Coding 3 1.0

Arithmetic 1 (W) 0.1 Block Design 3 1.0

Digit Span 8 (S) 25.0 Matrix Reasoning 2 0.5

Information 6 9.0 Picture Arrangement 2 0.5

Comprehension 6 9.0 Symbol Search 3 1.0

Letter-Number Sequencing 8 (S) 25.0 Object Assembly 2 0.5

Wide Range Achievement Test—Third Edition (WRAT3)

Scale
Standard

Score
90% Confidence

Interval Percentile Rank

Reading 60 57–64 0.4

Spelling 66 63–70 1.0

Arithmetic 68 65–72 2.0

Vineland Adaptive Behavior Scales (Expanded Form)
(Self-report, corroborated by Mr. R., supervisor at residential apartment facility)

Domain
Standard

Score Adaptive Level
Age

Equivalent
Percentile

Ranka
Supplementary

Percentileb

Communication 80±9 Moderately low 13-9 9 99

Daily Living Skills 65±7 Low (Mild Deficit) 10-10 1 70

Socialization 79±7 Moderately low 14-9 8 90

Adaptive Behavior Composite 69±5 Low (Mild Deficit) 13-1 2 95

aBased on norms for ages 18-8 through 18-11 and older (standard scores are banded by 90% confidence interval).
bBased on supplementary norms for adults with mental retardation, ages 18 and older, in nonresidential facilities.
Other Tests Administered:
Bender-Gestalt Test of Visual-Motor Integration
Thematic Apperception Test (TAT)
Rotter Incomplete Sentences Blank 
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recognize several common words and spell some three-letter words and words representing
something in which he is interested (e.g., soccer). He is able to count and recognize written num-
bers but was unable to perform even the simplest computations in either verbal (Arithmetic,
WAIS-III) or written (WRAT3) form. His academic achievement was commensurate with his
cognitive potential, as evidenced from comparing his WAIS-III Full Scale IQ of 61 to his stan-
dard scores on the WRAT3.

According to self- and supervisor reports on the Vineland Adaptive Behavior Scales, Robert’s
social adaptive functioning, while still generally in the mild mentally retarded range (composite
standard score = 69, with Domain scores ranging from 65 to 80), is notably above his cognitive
functioning. Overall, Robert functioned at the approximate level of a 13-year-old in the adaptive
domains of Communication, Daily Living Skills, and Socialization. His standard scores are just
estimates, because norms are not available for those above the age of 18 years. Adaptive behavior
strengths are in self-direction, independence, and use of leisure time. For example, Robert goes
out unsupervised both during the day and at night, travels to distant points alone, and is fairly
responsible about letting others know his whereabouts. Both Robert and his supervisor report
that he is able to make change, manage his own spending money of $20 per week, buy his own
clothing, and make major expenditures with assistance, but it should be noted that he was unable
to make even the most basic computations in the current testing. Weaknesses were also evident
in some aspects of his Written, Communication, Domestic, and Community skills (e.g., he does
not communicate by letter or follow current events and is unable to use tools or utensils). When
compared to other adults with mental retardation in nonresidential facilities, his adaptive behav-
ior was exceptional, surpassing 95% of the individuals in this supplementary reference group in
overall adaptive behavior.

In projective personality measures as well as in his general demeanor, Robert conveyed feel-
ings of sadness and general lack of energy. He also seemed preoccupied with thoughts of death.
These thoughts may stem from his feelings of sadness and anger regarding the loss of his father.
He also seems concerned about his brother, whom he reported had recently suffered a heart at-
tack. Whether or not the heart attack actually occurred, his mentioning it reflects his fear of po-
tential losses. His fear of others breaking into his apartment, reported by his therapist, is
consistent with this theme. Robert also seems to fear that he might die. In addition to these issues,
he feels that he has failed to obtain competitive employment and this perceived failure seems to
affect his self-esteem. His desire to make more money and his considerable appetite may reflect,
at least in part, his emotional neediness. Staff at the residential apartments describe him as solemn
and as somewhat of a loner. He tends to display resistance when demands are placed on him (e.g.,
at the workshop), which implies that there may be some complicity in his failure to obtain com-
petitive employment. Robert is reportedly verbally aggressive and boastful with the few friends
he does have, but is quiet and shy with people he doesn’t know. He seems to have an appropriate
level of sexual interest and reports socializing with women and having had a girlfriend in the past.

Summary

Robert is an attractive 36-year-old Caucasian male of average stature. He has a history of seizure-
like activity and a chronic gastrointestinal disorder, which is being treated with medication. He is
currently functioning overall in the mildly retarded range of intelligence (WAIS-III Full Scale IQ
= 61), with significantly better verbal (V-IQ = 71) than nonverbal (P-IQ = 55) skills. Deficits dis-
played on various measures of visual–motor integration are consistent with possible organic in-
volvement. His relative cognitive strengths are in the area of short-term memory (specifically
with stimuli that are not academically related). Robert’s academic skills are congruent with his
overall level of cognitive ability (WRAT3 scores all ≤ 2nd percentile). According to self- and su-
pervisor reports, his social adaptive functioning (13–1 year level), though deficient, is notably
higher than his cognitive functioning. Strengths in this area are in self-direction, independence,
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and use of leisure time; weaknesses seemed present in some aspects of communication, domestic,
and community skills. Personality assessment indicated feelings of sadness, lack of energy, preoc-
cupation with death and loss in general, and insubstantial social relationships.

Diagnostic Impression

DSM-IV Classification

Axis I. 300.40 Dysthymic Disorder

Axis II. 317.00 Mild Mental Retardation

Axis III. History of seizurelike behavior, chronic gastrointestinal disorder (by medical report)

Axis IV. Psychosocial stressors: brother’s heart attack

Axis V. Highest level of adaptive functioning in past year: 45

Recommendations

Robert should continue therapy at the mental health clinic to deal with his emotional problems
and build social skills. The therapist should be in touch with staff at the workshop to devise a
program aimed at increasing his productivity.

It is recommended that Robert take courses in functional academic skills (e.g., reading, writ-
ing, arithmetic) at one of the area community colleges. Improved skills in these areas should in-
crease his chances of obtaining competitive employment.

Examiner: Maria Nucci
Supervisor: Judith Ivins, Psychologist III

SUMMARY

The following variables are often believed to be
associated with characteristically high P-IQs:
learning disabilities or illiteracy, delinquency or
psychopathic behavior, mental retardation, bilin-
gualism, and autism.

Adolescents and adults diagnosed as learning-
disabled, illiterate, or dyslexic often display a
characteristic P > V profile of about 5 to 15
points. However, college students with learning
disabilities are an exception; they usually evidence
the opposite profile or have no V–P difference at
all. Various profiles in the Wechsler subtests have
been suggested for learning-disabled samples. We
reviewed the ACID profile, the Bannatyne pro-
file, and SCALD profile, and suggested that

Bannatyne’s categories or the SCALD profile
might be the most useful in assessing (although
not necessarily diagnosing) learning disabilities.
Better still will be application of the factor index
profile, pending the outcome of future research.
The P > V sign for delinquents and psychopaths
was advocated by Wechsler over a half century
ago. Whereas groups of delinquents and psycho-
paths sometimes average about 6 points higher
on P-IQ than V-IQ, supporting Wechsler’s gen-
eralization, many samples of adolescents and
adults do not manifest this anticipated profile.
Also, Wechsler’s claim that the sign is useful for
individual diagnosis has not been supported.
Further, among delinquents and psychopaths,
the P > V discrepancy tends to be larger for
younger adolescents than for older adolescents
and adults; larger on the WISC/WISC-R than
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on the WAIS/WAIS-R; sometimes larger for
Caucasians than African Americans; and some-
times explainable by intervening variables like
reading disabilities or number of criminal of-
fenses. Mental retardation has sometimes been
associated with P > V profiles; most studies with
adolescents and adults, however, suggest only a
slight profile (2–3 points), with the possibility
that individuals with very low IQs may even dis-
play a high Verbal–low Performance profile.
Numerous investigations have shown that bilin-
gual Hispanic and American Indian children
earn substantially higher Performance than Ver-
bal IQs. This finding has been validated for
American Indian adults, but not for Hispanic
adults. Indeed, WAIS-III data reveal only a slight
P > V profile for Hispanic adults, and a trivial
POI > VCI discrepancy.

Research on individuals with Autistic Disor-
der is complicated by the presence of mental re-
tardation in many of the subjects. Evidence from
some studies of individuals with autism indicates
a pattern of high Performance–low Verbal on
Wechsler’s scales and related tasks, but it may
lack sensitivity as it has not been found consis-
tently across all studies. In addition, when sam-
ples of relatively high-functioning individuals
with Autistic Disorder are tested on a Wechsler
scale, the opposite pattern of V > P sometimes
emerges. Overall, the variables believed to be as-
sociated with P > V profiles (including left-hemi-
sphere brain damage, discussed in Chapter 8)
have not been associated with that pattern either
consistently or of a magnitude that is large
enough to be practically or clinically meaningful.

The following variables are believed to be asso-
ciated with V > P profiles: high educational attain-
ment, psychiatric disorders, motor coordination
problems, Alzheimer’s-type dementia, and high
IQs. Individuals with at least one year of graduate
school earn higher V-IQs, but that generaliza-
tion does not necessarily apply to those who have
attended college. Psychiatric patients, in general,
display V > P profiles; this finding has been ob-
served for patients with schizophrenia (although
some have argued for low V-IQ in schizophre-

nia), depression, and bipolar disorder. The con-
sistent finding has been explained by impaired
concentration, psychomotor retardation, anxi-
ety, or low motivation. Performance subtests
range from the ones requiring little or no motor
coordination (Picture Completion and Matrix
Reasoning) to a test of psychomotor speed (Digit
Symbol-Coding), with most of Wechsler’s non-
verbal tasks requiring good coordination for
success. Groups with known motor problems
(patients with multiple sclerosis, Huntington’s
disease, or Parkinson’s disease) earn substantially
higher V- than P-IQs. Among multiple sclerosis
patients, discrepancies were larger for chronic
than relapsing–remitting patients (12 vs. 5 points),
with the chronic patients performing worst on
the tasks most dependent on motor coordina-
tion. Analogous results were obtained when pa-
tients with advanced Huntington’s disease were
compared to those with a recent onset. Individu-
als who have abused alcohol show a higher V-
than P-IQ, as do patients with Alzheimer’s dis-
ease. The Fuld profile has been called a “marker”
for Alzheimer’s disease by many, but we are rec-
ommending that the Fuld formula be abandoned
in favor of an emphasis on the WAIS-III profile
of four factor indexes. In general, much research
needs to be done with the index profile to help
understand the cognitive assets and deficits of a
variety of clinical samples. Data provided by the
publisher of the WAIS-III in the technical man-
ual for small samples of clinical patients suggest
strongly that the index profile for different
groups will provide information of much clinical
value. For example, patients with Huntington’s
disease scored almost 2 standard deviations higher
on their mean VCI than their mean PSI.

Gifted individuals often also show V > P dis-
crepancies. When assessing individuals in the
“gifted” or superior range of intelligence there is
often not a consistent profile, but rather much
scatter. It is important to incorporate multiple
data sources in the evaluation of these individuals.
Overall, the variables believed to be associated
with V > P profiles were upheld in most studies,
including patients with right-hemisphere brain
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damage (Chapter 8). These findings lead to ex-
pectancies regarding a patient’s likely IQ profile
based on his or background information, but the
array of positive findings militates against the
value of the V > P profile for differential diag-
nosis. Again, the factor index profile needs to be
extensively researched to determine its clinical
utility.

Clinicians need to be able to go beyond the
computed Verbal and Performance IQs to deter-

mine when the discrepancy between the two may
be misleading or meaningless. Illustrations in-
clude instances when the IQs do not correspond
to a unitary ability because of differences between
pertinent indexes (e.g., VCI vs. WMI), or because
of marked subtest scatter within the V or P scale;
when a person uses a verbal strength to compen-
sate for a performance deficit; or when a person
between the ages of 16 and 54 is retested on the
WAIS-III after an interval of a few months.
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C H A P T E R 10 

Profile Interpretation:
What the Subtests Measure

Chapters 10, 11, and 12 treat the crucial topic of
WAIS-III profile interpretation by trying to in-
tegrate and explain the fluctuations that occur in
each individual’s subtest profile. Chapter 10 sets
the foundation for this type of test interpretation
by delineating the abilities and traits that each
task measures and by indicating clinical, devel-
opmental, neuropsychological, and empirical as-
pects of each of the 14 separate subtests. Chapter
11 presents empirical methods to facilitate the
identification of significant strengths and weak-
nesses in the WAIS-III profile, to assess the
unusualness of the person’s degree of subtest
scatter, and to examine the results of empirical
studies suggesting characteristic profiles for
learning-disabled individuals and for adults with
Alzheimer’s-type dementia. Chapter 12 offers
several rational and clinical approaches for gen-
erating meaningful hypotheses from the exam-
inee’s WAIS-III profile. Both Chapter 11 and
Chapter 12 make full use of the raw materials
presented in this chapter.

At the end of Chapter 10 are four Examiner’s
Forms to facilitate the clinician’s task of evaluat-
ing the testing conditions and recording obser-
vations of the examinee’s behaviors. Like the
Examiner’s Forms at the end of Chapters 9, 11
and 12, these forms may be copied without per-
mission of the authors or publisher.

WAYS OF GROUPING
WAIS-III SUBTESTS

Wechsler (1939) opted for a two-pronged cate-
gorization of his Wechsler-Bellevue subtests into
Verbal and Performance Scales. He maintained
this organizational system for each succeeding
version of his scales, although he readily admit-
ted: “Of course, the abilities represented in the
tests may also be meaningfully classified in other
ways. But the Verbal vs. Performance subdivi-
sion remains a concurrent dichotomy regardless
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of other ways in which the tests are classified”
(Wechsler, 1974, p. 9).

Some of the more clinically useful methods of
recategorizing the WAIS-III subtests are cov-
ered briefly in the following sections to serve as a
basis for understanding some of the terms and
categories used later in the chapter in the subtest-
by-subtest analysis of each task.

Factor Analysis
In Chapter 7, the WAIS-III factor structure was
explored in detail, focusing on two-, three-, and
four-factor solutions. The four-factor solutions
correspond to the four indexes that should be
routinely computed for virtually everyone as-
sessed on the WAIS-III. The two-factor and
three-factor solutions are discussed here briefly.

Two Factors

When two factors are rotated, the dimensions
correspond generally to Wechsler’s Verbal and
Performance Scales (Kaufman, Lichtenberger,
McLean, 2001). All seven Performance subtests
loaded higher on the Performance than Verbal
factor. Of the Verbal subtests, four loaded much
higher on the Verbal than the Performance factor.
However, Arithmetic loaded about equally on each
factor and Digit Span and Letter-Number Se-
quencing loaded higher on the Performance
factor. These WAIS-III factor-analytic findings
represent the evidence for the construct validity
of Wechsler’s Verbal and Performance Scales,
similar to that of the strong evidence of the con-
struct validity of the 11 WAIS-R subtests that ap-
peared in the last decade.

Three Factors

When three factors are rotated, based on data
from Kaufman et al. (2001), the WAIS-III factors
are best defined as shown in Table 10.1. Chapter 7
discusses when to interpret two or three factors
for a given individual. Chapter 11 permits compu-
tation of standard scores on the three factors and
describes an interpretive system.

Bannatyne’s Categories
The four-pronged division of WISC subtests pro-
posed by Bannatyne (1968, 1971) and subse-
quently modified (Bannatyne, 1974) has achieved
widespread use for the assessment of children and
adults (Kaufman, 1979b, 1990, 1994a). Numerous
WISC, WISC-R, and WISC-III investigations of
reading and learning-disabled children have re-
vealed characteristic profiles for groups of chil-
dren with learning difficulties; they perform
relatively well on the Spatial triad, but demon-
strate weaknesses in the Sequential and Acquired
Knowledge areas (Kaufman, 1994a; Kaufman,
Harrison, & Ittenbach, 1990; Rugel, 1974). WAIS
and WAIS-R studies have also demonstrated the
usefulness of this categorization system for or-
ganizing the profiles of adults with learning
problems (e.g., Cordoni, O’Donnell, Ramaniah,
Kurtz, & Rosenshein, 1981; Salvia, Gajar, Ga-
jria, & Salvia, 1988). Indeed, some evidence sug-
gests that learning-disabled adults also perform
poorly on the subtests composing Bannatyne’s
Sequential and Acquired Knowledge groupings
(see Chapter 11).

Bannatyne’s recategorization of Wechsler
tasks, as applied to the WAIS-III, is shown in

TABLE 10.1 A three-factor structure 
of the WAIS-III

Verbal
Comprehension

Perceptual
Organization

Working
Memory

Information Picture 
Completion

Arithmetic

Vocabulary Block Design Digit Span
Similarities Object 

Assembly
Letter-Number 
Sequencing

Comprehension Matrix 
Reasoning

Digit Symbol-
Coding

Picture 
Arrangement

Symbol Search

NOTE: Based on varimax and oblimin rotations of 14 WAIS-III
subtests at ages 16–89 (Kaufman et al., 2001).
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Table 10.2. We have categorized the new sub-
tests of Matrix Reasoning and Letter-Number
Sequencing based on our clinical judgment of
what these tasks measure.

All WAIS-III tasks, except Picture Arrange-
ment and Symbol Search, are included in Ban-
natyne’s system, and two tasks (Vocabulary,
Arithmetic) appear on two different scales. Pic-
ture Arrangement appears to measure skills akin
to both Sequential and Spatial abilities; its exclu-
sion from Bannatyne’s approach again reinforces
its maverick, subtest-specific nature. The Spatial
Ability category corresponds to the Perceptual
Organization factor in the WAIS-III three-factor
solutions, to the subtests most associated with
Witkin’s field dependence/field independence
cognitive style (Goodenough & Karp, 1961), and
to the tasks most associated with the simultaneous
processing of stimuli (Das, Kirby, & Jarman,
1979; Kaufman, 1979b; Kaufman & Kaufman,
1983a, 1983b; Naglieri & Das, 1997b).

The Sequential Ability grouping is related to
the familiar Working Memory/Processing Speed
factors, although for the WAIS-III, the quartet of
Arithmetic–Digit Span–Digit Symbol-Coding–
Letter-Number Sequencing seems like the best
representation of this sequential factor. As Ban-
natyne’s name for the category implies, it also re-
flects what has been referred to as the sequential
processing of stimuli, and to what the Naglieri-
Das-Luria model calls successive processing. Con-
sequently, a comparison of Bannatyne’s Spatial
and Sequential categories for a given individual

may give insight into that person’s mental pro-
cessing preference, whether sequential or simul-
taneous. If the Luria (1980) model is extended
one step further, the person’s Picture Arrange-
ment scaled score may give some clues to his or
her planning ability.

The two categories composed only of Verbal
subtests are also quite useful for profile analysis.
The Acquired Knowledge grouping, in particu-
lar, often separates out from the remainder of the
Verbal Scale for bright individuals who are dys-
lexic or who have completed only a little formal
education, and for people of average or above av-
erage intelligence who have made the most of
their ability through intellectual striving. The
Acquired Knowledge grouping will be uncharac-
teristically low in the first case, and unusually
high in the second.

A method for converting a person’s scaled
scores on the four different Bannatyne categories
of WAIS-III tasks to standard scores (mean = 100,
SD = 15) is given in Chapter 11, as is a simple em-
pirical technique for computing strengths and
weaknesses on the four Bannatyne categories.

Horn’s Modified
Fluid–Crystallized Model

Chapter 5 (on aging) revealed the importance of
Horn’s (1989) expansion and refinement of
fluid–crystallized theory for interpreting age-
related changes in intelligence across the adult

TABLE 10.2 Classification of WAIS-III subtests according to Bannatyne’s model

Verbal
Conceptualization
Ability

Spatial
Ability

Sequential
Ability

Acquired
Knowledge

Similarities Picture Completion Arithmetic Information
Vocabulary Block Design Digit Span Arithmetic
Comprehension Object Assembly Digit Symbol-Coding Vocabulary

Matrix Reasoning Letter-Number Sequencing

NOTE: Bannatyne’s categorization includes the first three subtests listed in each column. Matrix Reasoning
and Letter-Number Sequencing represent our classifications based on an understanding of Bannatyne’s model.
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life span. From the vantage point of the original
Horn-Cattell two-pronged fluid–crystallized di-
chotomy, the Verbal Scale measures the kind of
education-related abilities associated with crys-
tallized thinking, while the Performance Scale
assesses the novel problem solving associated
with fluid thinking (Matarazzo, 1972).

Horn extended the fluid (Gf )–crystallized
(Gc) model by identifying 9 to 10 broad abilities:
Fluid intelligence, Crystallized intelligence,
Short-Term Acquisition and Retrieval, Visual
Intelligence, Auditory Intelligence, Long-Term
Storage and Retrieval, Cognitive Processing
Speed, Correct Decision Speed, and Quantita-
tive Knowledge (Horn, 1991). We have grouped
the WAIS-III subtests into five of the factors
from the expanded Gf–Gc model, based on our
understanding of the most recent version of the
Horn model (Horn, 1989, 1991; Horn & Hofer,
1992, Horn & Noll, 1997; Kaufman & Horn,
1996; Woodcock, 1990): Crystallized Intelli-
gence, Fluid Intelligence, Broad Visualization,
Short-Term Acquisition and Retrieval, and
Broad Speediness (see Table 10.3).

With the division of the WAIS-III subtests
into these five categories, the three Verbal Com-
prehension tasks are considered measures of
crystallized intelligence, along with Compre-
hension and the culture-loaded Picture Arrange-
ment. In addition to its connection to Gc,
Similarities is considered a measure of Gf as well
because of its problem-solving component. The
fluid category cuts across content areas by com-
prising two Verbal and four Performance sub-

tests, including one of the WAIS-III’s new tasks,
Matrix Reasoning. The Short-Term Acquisition
and Retrieval category corresponds to the WMI,
and Object Assembly (an optional WAIS-III sub-
test) joins the two PSI subtests to form the Speed
category. See Chapter 11 for a method for con-
verting Horn’s five categories to standard scores
and for identifying a person’s strengths and
weaknesses on the five categories.

Cattell-Horn-Carroll
(CHC) Theory

There are striking similarities between Carroll’s
(1993) three-stratum model and the expanded
Horn model, as well as notable differences. The
Carroll model includes Stratum III, general or g
ability, which has no place in Horn’s theory (and
no use to Horn). It also includes Stratum I, a
wide diversity of specific, narrow abilities that
are only tangentially related to the thrust of
Horn’s theory. However, the second level of
Carroll’s model—Stratum II (broad abilities)—
includes the abilities of Fluid intelligence, Crys-
tallized intelligence, General Memory and Learn-
ing, Broad Visual Perception, Broad Auditory
Perception, Broad Retrieval Ability, Broad Cog-
nitive Speediness, and Reaction Time/Decision
Speed. This stratum is extremely similar both in
terminology and concept to Horn’s array of abil-
ities that define his expanded and refined Gf–Gc
theory. Because of these similarities, Horn’s and
Carroll’s models were merged into the Cattell-

TABLE 10.3 Classification of WAIS-III subtests according to the Gf–Gc model

Crystallized
Intelligence

Fluid
Intelligence

Broad
Visualization

Short-Term
Memory

Broad
Speediness

Information
Vocabulary
Comprehension
Similarities
Picture

Arrangement

Matrix Reasoning
Block Design
Object Assembly
Similarities
Picture

Arrangement
Arithmetic

Picture Completion
Block Design
Object Assembly
Matrix Reasoning

Arithmetic
Digit Span
Letter-Number

Sequencing

Digit Symbol-Coding
Symbol Search
Object Assembly
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Horn-Carroll or CHC model (Flanagan, McGrew,
& Ortiz, 2000; Flanagan & Ortiz, 2001; McGrew,
1997). This merger takes aspects of both Car-
roll’s and Horn’s theories that accord well, while
eliminating Carroll’s general ability stratum.

CHC theory emphasizes the broad and narrow
abilities measured by cognitive tasks; each broad
ability comprises numerous narrow abilities. Ex-
amples of narrow abilities associated with Crystal-
lized intelligence are lexical knowledge and oral
production and fluency, whereas the narrow abili-
ties of induction and quantitative reasoning are
subsumed under the broad ability of Fluid intelli-
gence. Flanagan et al. (2000, Figure 2.4) list a total
of 75 narrow abilities associated with 10 broad abil-
ities (between 2 and 14 per broad ability) in their
slight modification of CHC theory. The merger of
the theories produced the following eight broad
abilities, in addition to Gf and Gc: Quantitative
Knowledge (Gq), Reading & Writing (Grw),
Short-Term Memory (Gsm), Visual Processing
(Gv), Auditory Processing (Ga), Long-Term
Storage & Retrieval (Glr), Processing Speed (Gs),
and Decision/Reaction Time/Speed (Gt) (Flana-
gan et al., 2000). See Flanagan et al. (2000),
Flanagan and Ortiz (2001), and Chapter 14 of
this book on the WJ III for more detail on CHC
theory.

Based on Flanagan et al.’s (2000) analysis, the
following broad abilities are measured by one or
more WAIS-III subtests: Gc (VCI subtests plus
Comprehension), Gf (Matrix Reasoning), Gv
(Block Design, Object Assembly), Gv/Gc (Pic-
ture Completion, Picture Arrangement), Gsm
(Digit Span, Letter-Number Sequencing), Gq/
Gf (Arithmetic), and Gs (PSI subtests). In the
subtest-by-subtest analysis, we list both the
broad and narrow abilities measured by each of
the 14 subtests, relying on the classifications
made by Flanagan et al. (2000).

Baltes’s Life Span
Two-Component Model

A close conceptual and historical relative of the
Gf–Gc model of intelligence is Baltes’s (1999)

two-component model of life span intellectual
development. Baltes distinguishes between two
main categories or components of intellectual
functioning: the mechanics and the pragmatics
of cognition.

• The mechanics of cognition are construed as an
expression of the neurophysiological architec-
ture of the mind as it evolved during biological
evolution and unfolds during ontogenesis.

• The pragmatics of cognition are associated
with acquired bodies of knowledge available
from and mediated through culture.

Support for the two-component model comes
from research on maintained and vulnerable in-
tellectual abilities (see Chapter 5). Abilities that
show roughly linear decline during adulthood,
with further acceleration of decline in old age in-
volve mechanics. Mechanics are abilities such as
reasoning, spatial orientation, or perceptual
speed. In contrast, abilities that show little rela-
tionship to age or that show decline in only very
old age are the more pragmatic abilities. Prag-
matic abilities are those such as verbal knowledge
or numerical ability.

Thus, the mechanic and pragmatic abilities
applied to the WAIS-III would lump subtests
that are measures of reasoning (Gf), spatial ori-
entation (Gv), and perceptual speed (Gs) all un-
der mechanics, and subtests that are measures of
verbal knowledge (Gc) and numerical ability (Gq)
under pragmatics. All of the WAIS-III Perfor-
mance subtests have either a component of rea-
soning, spatial orientation, or perceptual speed,
and would be considered mechanical abilities, and
all of the Verbal Subtests, except Digit Span and
Letter-Number Sequencing, have either a com-
ponent of verbal knowledge or numerical ability,
and would be considered pragmatic abilities.
Baltes’s two-pronged theory, therefore, comes
much closer to Wechsler’s original, armchair di-
vision of subtests into two categories than it does
to the more theory-based approaches of Horn
(1989) and Carroll (1993) or the recent CHC
merger of the pair of theories.
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Osgood’s Psycholinguistic 
Approach and the Information-

Processing Approach
Kirk, McCarthy, and Kirk (1968) developed the
Illinois Test of Psycholinguistic Abilities (IPA)
based on Osgood’s theory of communication. Al-
though the ITPA was constructed to measure a
child’s language abilities, most of its component
tasks are quite similar to the kinds of subtests
that are included in Wechsler’s intelligence bat-
teries. Despite the ITPA’s focus on children and
language, the Osgood approach represents a use-
ful way of regrouping WAIS-III subtests for ad-
olescents and adults, especially when integrating
the psycholinguistic model with Silver’s (1993)
information-processing model. (The latter model
is discussed in Chapter 1 and depicted in Figure
1.2; as explained in the first chapter, its use for
test interpretation is fundamental to the intelli-
gent testing philosophy.)

The psycholinguistic model has three di-
mensions of cognitive abilities: channels of
communication, levels of organization, and psy-
cholinguistic processes. The major channels of
communication, “the routes through which the
content of communication flows” (Kirk et al.,
1968, p. 7), are auditory–vocal and visual–motor.
These are assessed quite well on the WAIS-III; all
Verbal subtests are processed within the auditory–
vocal channel, and all Performance tasks (with the
possible exception of Picture Completion and
Matrix Reasoning) are processed within the vi-
sual–motor channel. Picture Completion and
Matrix Reasoning, for a person who verbalizes the
response, are best categorized as visual–vocal sub-
tests. Interpreting the WAIS-III from the vantage
point of channels of communication recognizes
that all WAIS-III tasks are a measure of commu-
nication ability as well as intelligence. If a person
has a defective channel, perhaps because of a
brain-related sensory–motor deficiency, either the
Verbal or the Performance IQ will not be a valid
measure of intelligence for that individual.

Osgood’s levels of organization, the “degree to
which habits of communication are organized

within the individual” (Kirk et al., 1968, p. 7), in-
clude representational and automatic. The former
requires high-level, complex thinking, demanding
the utilization of symbols and their meaning; in
contrast, the automatic level requires less volun-
tary behavior and involves overlearned, highly or-
ganized habits. Automatic processing “is involved
in such activities as visual and auditory closure,
speed of perception, ability to reproduce a se-
quence seen or heard, rote learning, synthesizing
isolated sounds into a word, and utilizing the re-
dundancies of experience” (Kirk et al., 1968, p. 7).

Whereas one might immediately assume that
any task included on a test of intelligence would,
by definition, be at the representational level of
organization, that is not quite the case. Certainly,
most subtests are representational in nature.
However, Digits Forward is clearly an automatic
task, even though Digits Backward is representa-
tional. In addition, both Picture Completion and
Digit Symbol-Coding have components of both
automatic and representational tasks, and are
best categorized as being at both levels of organi-
zation. Not infrequently, an individual will earn
relatively high scores on Picture Completion and
Digit Symbol-Coding while the remainder of
the Performance scale is depressed. This pattern
may well be associated with a person who, de-
spite limited intelligence, has highly developed
“automatic processing” skills. One might antici-
pate that person to have an average to good for-
ward span (6 digits or more) as well.

Within each channel of communication, re-
gardless of the level of organization, an individual
must apply certain processes to the acquisition
and use of the language: reception (recognizing
and comprehending what is seen or heard); asso-
ciation (also called organization; mediating the in-
formation received by interpreting, organizing, or
otherwise mentally manipulating the symbols);
and expression (making a response, either vocally,
gesturally, or manipulatively). All cognitive tasks
have aspects of all three processes, although auto-
matic-level tasks have little association or media-
tion. The ITPA includes representational subtests
that stress a single process within either the audi-
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tory–vocal or visual–motor channel. In fact, their
names reflect this goal: auditory reception, visual
association, manual expression, and so forth.

Some WAIS-III subtests, most notably Com-
prehension and Block Design, are strong mea-
sures of all three psycholinguistic processes.
Within the auditory–vocal channel, Comprehen-
sion requires excellent reception (because the
questions are long and often complex), association
(it is a high-level reasoning task), and expression
(complex verbal responses are typically needed for
2-point answers). Similarly, the visual–motor
Block Design subtest makes heavy demands on
all three processes.

The three psycholinguistic processes corre-
spond to three of the four components of Silver’s
(1993) information-processing model: Reception
= Input, Association = Integration, and Expression
= Output. However, the remaining component of
the information-processing system—Storage—
also needs to be considered. We have blended the
Osgood and Silver models and have applied this
merger to the WAIS-III subtests, as illustrated in
Table 10.4. Whereas subtests like Block Design
and Comprehension are quite complex in their
psycholinguistic and information-processing de-
mands, other WAIS-III subtests are a bit less
complex and are able to fit into the grid we pre-
pared in Table 10.4. The fits are not perfect,
because mental ability tasks are necessarily multi-
dimensional in what they measure, but we have
assigned eight WAIS-III subtests to the grid, one
occupying each slot in the  2 × 4 grid (2 channels ×
4 processes).

Within the auditory–vocal channel, Informa-
tion is a good measure of reception. The individ-

ual must interpret a fairly long oral question with
a minimal amount of association (simply remem-
bering a fact, not solving a problem) and expres-
sion (most responses require a single word).
Similarly, Picture Completion assesses visual
reception—interpreting the pictures—while mak-
ing virtually no associative or expressive demands.

Similarities is mainly a test of relating or asso-
ciating two concepts; the receptive demands are
limited to the understanding of two words per
item (e.g., DOG–LION) and even a person with
unimpressive expressive abilities can earn 2 points
on many items with just a single word. Matrix
Reasoning is a good measure of visual association,
but also demands receptive abilities to interpret
the pictures or symbols. Nevertheless, Matrix
Reasoning is primarily a reasoning test, putting
the onus directly on the association aspect of the
psycholinguistic model (or the integration aspect
of the information-processing model). Its reliance
on pointing to the correct response (or saying the
letter of the answer) deemphasizes the expression
component. In that sense, Matrix Reasoning is a
far better fit to the grid than was Picture Arrange-
ment, which was the best measure of visual associ-
ation in the WAIS-R (Kaufman, 1990, Table
12.4). Despite the receptive demands of Matrix
Reasoning, it is still well suited as a member of the
grid shown in Table 10.4; even the ITPA Visual
Association subtest (solving visual analogies) had
the identical flaw of demanding considerable vi-
sual reception in addition to association.

Digit Span and Symbol Search adequately
measure the storage component of the model for
the auditory–vocal and visual–motor channels, re-
spectively. Both tasks use stimuli that are limited

TABLE 10.4 WAIS-III subtests categorized by an integration of Osgood’s psycholinguistic
and the basic information-processing model

Channel
Input
(Reception)

Integration
(Association)

Storage
(Memory)

Output
(Expression)

Auditory–Vocal Information Similarities Digit Span Vocabulary
Visual–Motor Picture Completion Matrix Reasoning Symbol Search Digit Symbol-Coding
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in their complexity, neither requires problem
solving (Symbol Search may demand some plan-
ning ability), and neither places heavy demands
on expression. Unlike the considerable visual–
motor requirements for Digit Symbol-Coding,
Symbol Search merely demands a slash through a
“Yes” or “No” box, with no penalties given for
sloppy pencil marks or for barely touching the
correct box. Individuals with good visual memo-
ries will look at the Target Group once, scan the
Search group, and respond, thereby earning high
scores. Those with weak memories might go back
and forth between the Target and Search groups,
earning relatively poor scores because of the inef-
ficient style of responding.

Vocabulary is a good measure of verbal expres-
sion; the individual has to understand just a single
spoken word, and knowledge of each word must
be retrieved from long-term storage, not figured
out. The person’s score depends heavily on how
well he or she can spontaneously express the con-
cept in words. Similarly, Digit Symbol-Coding
makes minimal receptive demands (the symbols to
be processed are quite simple) and requires little
thinking. When operating from the Osgood
model, it is essentially a test of psychomotor
speed, or manual expression. In this respect, ex-
pression within the visual–motor channel requires
excellent motor coordination, in contrast to the
gestural communication necessary for success on
the ITPA Manual Expression subtest (e.g., dem-
onstrating gesturally the way to brush one’s teeth).

Examiners who apply the Osgood/information-
processing model model, especially for brain-
injured or learning-disabled adolescents and
adults, should be able to pinpoint the channel or
level of organization that is dysfunctional, as well
as the specific process that is deficient (reception,
association, storage, expression).

Rapaport’s Pioneering
Clinical Model

The first generation of Wechsler clinicians grew
up on Wechsler’s own interpretations of the tests
(his pattern analysis), along with Cohen’s (1952a,

1952b) factor-analytic inferences and Rapaport’s
clinical model, which tried to bridge the gap be-
tween intellectual functioning and personality
development (Mayman, Schafer, & Rapaport,
1951; Rapaport, Gill, & Schafer, 1945–46).
From these sources, and perhaps especially from
the clinical interpretive approach advocated by
Rapaport and his colleagues, came the wealth of
conventional clinical wisdom that has survived to
the present day.

Rapaport preceded Hunt’s (1961) important
declaration that the IQ was neither fixed nor
constant, and stressed the influence of personal-
ity, environmental stimulation, emotional stimu-
lation, defensive styles, cultural predilections,
psychopathology, and brain injury on the matu-
ration and expression of intelligence. He pre-
dated modern approaches to systematic profile
interpretation (for example, by urging examiners
to evaluate deviations of each Wechsler-Bellevue
subtest from the person’s average of all subtests),
and ensured that future generations of clinicians
would interpret Wechsler intelligence profiles in
the context of personality development and envi-
ronmental influences.

We do not generally agree with a number of
Rapaport’s assertions, such as the notion that cog-
nitive tests like Arithmetic or Picture Completion
are primarily measures of the behavior of concen-
tration. We also disagree with the pertinence of
many of the Rapaport-Schafer hypotheses regard-
ing the clinical interpretation of specific findings
in individuals’ profiles being associated with a va-
riety of pathological conditions: for example,
misses on easy Comprehension items conceivably
reflecting schizophrenia or psychotic depression;
decrements in Information, contrasted with ade-
quate Comprehension, indicating a hysteric reac-
tion; or increments in Picture Completion
suggesting a possible paranoid trend (Gilbert,
1978). As Matarazzo (1972) noted a generation
ago: “Little evidence in the way of validation for
these or related hypotheses emerged” (p. 467).
That statement remains true today.

Particularly indefensible, from the standpoint
of psychometrics, are some of the inferences
made by psychoanalytically oriented clinicians
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who have carried Rapaport’s ideas to an extreme.
For example, Allison, Blatt, and Zimet (1968) in-
ferred from high Digit Symbol and low Digit
Span a person “who seems to be controlling
strong and pressing anxiety by excessive activity.
When we find the reverse pattern, a high Digit
Span and a low Digit Symbol, we are usually
confronted with an essentially depressed person
who is attempting to ward off recognition of de-
pressive affect perhaps in a hypomanic way, usu-
ally via denial, but not necessarily through
activity and acting out behavior” (p. 32).

Nonetheless, the Rapaport approach occupies
a unique place in clinical history; it depended
heavily on Wechsler’s clinical insights and on
considerable empirical data and has been influ-
ential in the clinical lore that has been passed on
from generation to generation of clinicians. Fur-
ther, Rapaport’s analysis of Wechsler tasks in
terms of the abilities and traits they measure rep-
resents a useful contemporary supplement for
interpreting WAIS-III subtest profiles.

Basically, Mayman et al. (1951) posit five
thought functions that affect differential perfor-
mance on the Wechsler subtests: memory, con-
cept formation, visual organization, visual–motor
coordination, and orienting responses. Memory
and Concept Formation facilitate the accumula-
tion of experiences and memories, while visual
organization (without essential motor activity)
and visual–motor coordination deal with the key
role of visual–perceptual processes in directing
motor behavior and manipulations. The orient-
ing category includes attention, concentration,
and anticipation, each a crucial behavior that
guides the selective orientation of each person in
every reality situation. This category relates to
Luria’s (1980) Block 1 (attentional) and Block 3
(planning) operations, with attention and con-
centration considered a Block 1 function and an-
ticipation a Block 3 function. In contrast, the
remaining four Mayman-Schafer-Rapaport cate-
gories pertain primarily to Luria’s Block 2, or
coding, functions.

Each Wechsler task is considered to assess
many functions, but one or two are considered
primary for virtually every subtest. Comprehen-

sion does not fit directly into the five-pronged
system. It measures the concept of judgment,
which straddles the intellectual and emotional
domains. Judgment is not quite concept forma-
tion, and not quite an orienting response, al-
though it requires conceptual understanding and
an “emotional–attitudinal orientation” that en-
ables the individual to automatically select the
relevant, appropriate aspects of each social situa-
tion. Table 10.5 shows how the remaining 13
WAIS-III tasks fit into Rapaport’s scheme. We
have used our clinical judgment to classify new
subtests.

Rapaport’s system has a number of benefits:

• It provides a sensible rationale for a common
split that occurs in individuals’ Performance
profile (visual organization without essential
motor activity versus visual–motor coordina-
tion).

• It provides a behavior-related explanation for
the frequent split of Arithmetic and Digit
Span from the remaining Verbal subtests.

• It provides possible behavioral explanations for
low or high scores of many on the WAIS-III
subtests.

• It shows the combination of the important
cognitive and behavioral components of most
Performance subtests.

• It offers behavioral hypotheses for two pairs
of nonverbal tasks that may be uncharacteris-
tically high or low for a given individual
(anticipation–Picture Arrangement and Ob-
ject Assembly; concentration–Picture Com-
pletion and Digit Symbol).

• It provides a rationale for a person’s perfor-
mance on Arithmetic or Block Design to be
similar to his or her performance on tasks in-
cluded in the opposite scale (concentration
and concept formation, respectively).

Dean’s Individual Ability Profile
Dean (1983) presented a system for regrouping
WAIS-R subtests into 12 categories, which he
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referred to as his individual Ability Profile. Some
of his categories overlap groupings discussed
previously for other systems (most notably the
factor-analytic trichotomy and Bannatyne’s four-
category system). Most of his remaining group-
ings augment profile interpretation in unique
ways, and these are considered here:

General Ability—composed of the subtests that
are the best measures of g, or general ability;
except for people of limited formal education,
for which this grouping must be interpreted
cautiously, “[a] subject who performs poorly
on this factor is seen as cognitively less able to
compete within the dominant culture...per-
formance here presents the best single mea-
sure of the subject’s cognitive ability to deal

with the daily requirements of a technical, in-
dustrialized society” (Dean, 1983, p. 6). Dean
included six tasks in this category, based on
WAIS-R data, but we have selected a some-
what different set of tasks based on WAIS-III
data. Specifically, we included the eight sub-
tests whose g loadings are classified as “good”
(unrotated first factor loadings ≥ .70), as cate-
gorized in Chapter 7, and listed in the Note to
Table 10.6

Dean (1983) also groups several subtests to-
gether in ways that should aid WAIS-III inter-
pretation (see Table 10.6). Although Dean’s
(1983) groupings were dyads, with the inclu-
sion of new WAIS-III subtests, we have added
subtests to his original WAIS-R groupings

TABLE 10.5 Categorization of WAIS-III tasks based on Rapaport’s system

Memory
Concept
Formation

Visual 
Organization

Visual–Motor 
Coordination

Orienting
Response

Information

Vocabulary Vocabulary (verbal)

Similarities (verbal)

Matrix Reasoning 
(nonverbal)

Block Design (nonverbal)

Picture Completion

Picture Arrangement

Matrix Reasoning

Block Design

Object Assembly

Digit Symbol

Digit Span (attention)

Arithmetic 
(concentration)

Letter-Number 
Sequencing 
(concentration)

Picture Completion 
(concentration)

Picture Arrangement 
(anticipation)

Object Assembly
(anticipation)

Digit Symbol-Coding 
(concentration)

Symbol Search 
(concentration)
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based on the definitions that he provided of
the six categories:

Abstract Thought—“[t]he ability to go beyond
the concrete to the manipulation of concepts
without a readily available referent in the
environment...the abstraction and manipula-
tion of components” (p. 6).

Remote Memory—“the recall or recognition of
elements encoded greater than a month or two
in the past...information which is assumed to
have been overlearned in the remote past”
(p. 7).

Visual Memory—“a compilation of long-term
and short-term nonverbal memory compo-
nents” (p. 8).

Auditory Memory—“reception and recall of in-
formation presented in the auditory mode...
short-term auditory memory as a prerequisite
to more complex processing...these subtests
require not only auditory memory, but more
specifically, verbal auditory memo” (p. 10).

Social Comprehension—“a measure of the indi-
vidual’s social understanding...the client’s
ability to apply customs, social knowledge, and
mores to specific situations... Clients who
score high on this factor are able to interpret
and act upon environmental cues in a socially
acceptable manner” (p. 12).

Visual–Motor Speed—“visual organization and
continuous feedback in the motor execution of
spatial tasks...the execution of these tasks
[Digit Symbol and Object Assembly] requires
significantly greater control over motor pro-
duction than that required in either the Block
Design or Picture Arrangement subtests”
(p. 14).

The latter category, Visual–Motor Speed, was
actually named Visual–Motor Coordination by
Dean (1983). In addition, Dean included another
grouping that he labeled Psychomotor Speed,
composed of four Performance subtests (all but
Picture Completion). We do not like Dean’s
Visual–Motor Coordination label for the Digit
Symbol-Coding and Object Assembly dyad be-
cause it is the speed component that distinguishes
this particular pair of Performance subtests; Digit
Symbol-Coding is almost a pure test of speed (see
Horn’s classification of it), and perfect construc-
tion of the Object Assembly items, without any
bonus points, yields a scaled score of 8 (25th per-
centile!). Similarly, the Psychomotor Speed label
does not really fit the four WAIS-III Perfor-
mance subtests because (1) it is an ability that is
usually considered Digit Symbol-Coding’s and
Symbol Search’s uniqueness, and (2) WAIS-III
Picture Arrangement does not merit inclusion
because bonus points are not given for quick,
perfect performance. If Picture Arrangement is

TABLE 10.6 WAIS-III subtest groupings based on Dean’s individual ability profile

Abstract 
Thought

Remote 
Memory

Visual 
Memory

Auditory 
Memory

Social 
Comprehension

Visual–Motor 
Speed

Similarities Information Picture 
Completion

Digit Span Comprehension Object 
Assembly

Block Design Picture 
Completion

Digit Symbol-
Coding

Arithmetic Picture 
Arrangement

Digit Symbol-
Coding

Matrix 
Reasoning

Symbol Search Letter-Number 
Sequencing

Symbol Search

NOTE: The following subtests comprise the General Ability grouping: Vocabulary, Similarities, 
Information, Comprehension, Arithmetic, Block Design, Matrix Reasoning, Symbol Search.
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deleted from Dean’s category, then the remaining
triad is identical to Rapaport’s Visual–Motor Co-
ordination category. For simplicity and clarity, we
have thus merged the names of Dean’s two cate-
gories to produce Visual–Motor Speed.

Guilford’s
Structure-of-Intellect Model

Guilford’s (1967) three-dimensional structure-
of-intellect model has been applied to Wechsler’s
scales for years (Meeker, 1969; Sattler, 1974). Al-
though it has been invaluable in a theoretical
sense, clinicians have generally found it to be of
limited value for profile interpretation. None-
theless, we include it here because it sometimes
represents the only way to make sense out of
fluctuations in an individual’s subtest profile. Ta-
ble 10.7 shows brief definitions of the five Guil-
ford operations, and the four types of Guilford
content. (None of the WAIS-III tasks measures
Divergent-production and only Picture Arrange-

ment might measure behavioral content.) Al-
though Guilford (1977, 1988) modified his
model, replacing Figural content with Auditory
and Visual contents, and dividing Memory into
short-term and long-term components, we have
elected to define WAIS-III subtests from Guil-
ford’s original model. That original model re-
mains more popular and is more familiar, and is
probably more readily understood by clinicians,
particularly those who have applied SOI theory
to Wechsler profile interpretation in the past.

The third dimension of the model, the prod-
ucts (how the stimuli are organized), are of less
general importance to WAIS-III interpretation
and are not considered here; however, in the
subtest-by-subtest analysis that follows, the
products are indicated (except for Information,
which includes several). Meeker (1969) classified
Wechsler subtests according to the major abili-
ties that each measures; obviously, all tasks in-
volve cognition to some extent, but this
operation is only listed for a task when it is of
primary importance.

TABLE 10.7 Guilford’s operations and contents

Operations
(Intellectual Processes) Description

Cognition (C) Immediate awareness, recognition, or comprehension of stimuli
Memory (M) Retention of information in the same form in which it was stored
Evaluation (E) Making judgments about information in terms of a known 

standard
Convergent Production (N) Responding to stimuli with the unique or “best” answer
Divergent Production (D) Responding to stimuli where the emphasis is on a variety or 

quality of response (associated with creativity)

Contents
(Nature of the Stimuli) Description

Figural (F) Shapes or concrete objects
Symbolic (S) Numerals, single letters, or any coded symbol
Semantic (M) Words and ideas that convey meaning
Behavioral (B) Primarily nonverbal, involving human interactions with a stress 

on attitudes, needs, thoughts, and so on
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The organization of WAIS-III subtests by op-
eration and content is shown in Table 10.8, in-
cluding our classifications of new subtests; only
the major ability (semantic memory) is listed for
Information, although scattered items assess
other abilities as well.

Meeker’s (1969) regrouping of Wechsler’s
subtests according to Guilford’s structure-of-
intellect model has several valuable features:

• An alternative explanation of the Working
Memory factor and Bannatyne Sequential

category in terms of symbolic content (num-
ber ability).

• A rationale for Picture Arrangement’s fre-
quent concordance with a person’s verbal
rather than nonverbal abilities (according to
Meeker, despite its use of pictures, it is the se-
mantic meaning of the pictures that is manip-
ulated mentally).

• An explanation for those profiles in which
Comprehension is more in agreement with
Performance than Verbal scores (a strength or
weakness in the operation of evaluation).

TABLE 10.8 Classification of WAIS-III subtests in Guilford’s model

WAIS-III Subtest Cognition Memory Evaluation
Convergent-
Production

Verbal Comprehension
Vocabulary Semantic
Similarities Semantic
Information Semantic
Comprehension* Semantic

Perceptual Organization
Picture Completion Figural Figural
Block Design Figural Figural
Matrix Reasoning Figural Figural
Picture Arrangement* Semantic

Figural
Behavioral

Semantic
Figural
Behavioral

Object Assembly* Figural Figural

Working Memory Index
Arithmetic Semantic Symbolic
Digit Span Symbolic
Letter-Number Sequencing Symbolic

Processing Speed
Digit Symbol-Coding Symbolic Symbolic
Symbol Search Figural Figural

*Not included in the calculation of the WAIS-III factor indexes.
NOTE: Subtests are listed according to Meeker’s categorization of Wechsler subtests into the Guilford
model. Matrix Reasoning, Letter-Number Sequencing, and Picture Arrangement were modified according
to our application of the Guilford model.
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• A sensible reason for Arithmetic’s loadings on
both the verbal and the working memory fac-
tors (it measures both semantic cognition and
symbolic memory).

ABILITIES MEASURED BY
THE 14 WAIS-III SUBTESTS

Each of the 14 WAIS-III subtests is dissected in
the pages that follow in terms of several analyses:
Cognitive and Behavioral, Empirical, Aging,
Clinical, and Neuropsychological. The seven
Verbal subtests are listed first in their order of ad-
ministration, followed by the seven Performance
tasks, also in their order of administration.

Sources and Methods
for Analyzing Each Subtest

Cognitive and Behavioral Analysis

Cognitive and behavioral analysis begins with a
delineation of the abilities and traits assessed by
each subtest in accordance with the various mod-
els discussed in the preceding sections of this
chapter. These approaches include factor ana-
lysis, Bannatyne’s categorizations, Horn’s mod-
ification of the fluid–crystallized dichotomy,
Osgood’s psycholinguistic interpretation of cog-
nitive tasks, Rapaport’s clinical analysis, Dean’s
Individual Ability Profile, and Guilford’s struc-
ture-of-intellect model. Next, other skills mea-
sured by each subtest, and the behavioral and
background influences affecting test perfor-
mance, are indicated. Finally, each subtest’s spe-
cific contribution to the WAIS-III is shown.

The major sources for developing the lists of
shared and unique abilities and traits for the 14
WAIS-III subtests (apart from the ones associ-
ated directly with Bannatyne, Horn, and so
forth) were Kaufman (1994a, 1999); Kaufman
and Lichtenberger (1999, 2000); Flanagan,
McGrew, and Ortiz (2000); Matarazzo (1972);

Sattler (1992); Sattler and Ryan  (1999); and
Zimmerman and Woo-Sam (1985).

Aging, Clinical, and
Neuropsychological Analyses

The aging analysis was based on data presented
by Kaufman (2000) for the separate subtests, a
study treated in depth in Chapter 5. This analy-
sis presents adjusted mean scaled scores on each
subtest for seven adult age groups (ages 16
through 89), after first equating for education
level. The clinical analysis contains points
stressed by Zimmerman and Woo-Sam (1985),
Matarazzo (1972), and by Mayman, Schafer, and
Rapaport (1951), as well as clinical inferences
from our own experiences; Zimmerman and
Woo-Sam’s thorough analyses of each subtest
were, however, the most important single
source. For the neuropsychological analysis, we
relied very heavily on Lezak’s (1995) integration
of research and clinical approach to the practical
and brain-related aspects of cognitive tests; on
the Boston process approach (Milberg, Hebben,
& Kaplan, 1986); on Reitan’s (1986) work; and
on numerous articles in neuropsychological
journals, including the many that we discussed in
Chapters 8 and 9 on Verbal–Performance IQ
discrepancies and brain damage.

Empirical Analysis

The empirical analysis includes thumbnail cap-
sules of each subtest’s g loadings (from Table 7.11);
reliability and stability coefficients (from the
WAIS-III Manual, Psychological Corporation,
1997, Tables 3.1 and 3.9) as well the magnitude
of the practice effect (Table 6.6); subtest specifici-
ties (from Table 7.12); the primary and secondary
oblimin factor loadings for each subtest (Tables
7.6 and 7.9; Sattler & Ryan, 1999, pp. 1216–1217;
Psychological Corporation, 1997, pp. 108–109);
and the subtest or subtests that each task is most
and least related to (from the WAIS-III Manual,
Psychological Corporation, 1997, Table 4.12).
The analyses report values for the total standard-
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ization sample, ages 16–89 (N = 2,450); however,
whenever pertinent, systematic differences due
to chronological age are noted.

FACTOR LOADINGS. The primary factor load-
ing is listed for each subtest based on the
oblimin-rotated 4-factor solution of the 14
WAIS-III subtests for ages 16–89, along with the
secondary loading (defined for these analyses as
≥ .20) for some subtests. Data are from Table 7.6
for the three VCI subtests plus Comprehension.
For the seven Performance subtests and the
three Working Memory subtests, data are pre-
sented separately for ages 16–74 and 75–89 be-
cause of notable age-related differences in their
factor loadings. For the elderly sample: (1) most
Performance subtests had their primary factor
loading on the Processing Speed factor, rather
than the Perceptual Organization factor; and
(2) the two Processing Speed subtests had sec-
ondary loadings on the Working Memory factor,
creating a five-subtest dimension that resembles
Barkley’s (1997) construct of executive function-
ing. For all of the Performance subtests (except
Object Assembly) and for the Working Memory
subtests, mean factor loadings for ages 16–74 are
based on data for four age groups (Psychological
Corporation, 1997, pp. 108–109) and the values
for ages 75–89 are from Table 7.9. Mean values
for Object Assembly at ages 16–74 and 75–89 are
based on oblimin-rotated factor loadings pro-
vided by Sattler and Ryan (1999, pp. 1216–1217)

for the 13 separate standardization age groups
(Psychological Corporation, 1997, excluded Ob-
ject Assembly from their analyses).

SUBTEST SPECIFICITY. Each subtest has a pro-
portion of variance that is unique only to it. This
uniqueness is somewhat like the inverse of g, as it
is a representation of the variance that is not
shared with other subtests. Subtest specificity is
important to know to determine now feasible it
is to interpret the unique abilities or traits attrib-
uted to a subtest. It is justifiable to interpret a
subtest’s unique contributions to the overall test
if its unique variance exceeds the error variance
and is sufficient in magnitude. About 25% or
more of the total variance is generally considered
a sufficient amount to warrant “specific” inter-
pretation, so long as the specific variance exceeds
the error variance.

The specificity for each subtest was statistically
calculated via an uncomplicated technique. The
shared variance for each subtest was obtained (we
used the squared multiple correlation), and then
this common variance was subtracted from the
subtest’s reliability coefficient. The result of this
calculation is the reliable unique variance (subtest
specificity). To determine whether a task’s unique-
ness should be interpreted, the error variance for
the subtest (one minus the reliability) was then
compared to the specificity.

The levels of specificity are classified as “am-
ple,” “adequate,” or “inadequate” in Table 10.9.

TABLE 10.9 WAIS-III subtests categorized by their specificitya

Ample Specificity Adequate Specificity Inadequate Specificity

Digit Span (.50/.10) Picture Arrangement (.31/.26) Symbol Search (.21/.23)
Matrix Reasoning (.39/.10) Block Design (.27/.14) Object Assembly (.24/.30)
Digit Symbol-Coding (.38/.16) Information (.23/.09)
Picture Completion (.35/.17) Comprehension (.20/.16)
Letter-Number Sequencing (.34/.18) Similarities (.20/.14)
Arithmetic (.30/.12) Vocabulary (.19/.07)

aReliable unique variance is the first value in parentheses and subtest error variance the second. 
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Two values are listed for each subtest, first is the
subtest specificity and second is the subtest’s er-
ror variance. The subtests having the most am-
ple amount of specificity include Digit Span,
Matrix Reasoning, Digit Symbol-Coding, and
Letter-Number Sequencing. This information
on specificity indicates that all subtests have reli-
able and interpretable unique characteristics.
However, interpretations of unique abilities
should not always be made (see the steps of inter-
pretation in Chapter 11).

Vocabulary
Cognitive and Behavioral
Analysis for Vocabulary

ABILITIES SHARED WITH OTHER SUBTESTS

INFLUENCES AFFECTING 
VOCABULARY SUBTEST SCORES

• Cultural opportunities
• Foreign language background

• Intellectual curiosity and striving
• Interests

• Outside reading
• Reading ability (because a word list is pre-

sented to the examinee)
• Richness of early environment
• School learning

UNIQUE ABILITIES OR 
TRAITS MEASURED BY VOCABULARY

• Language development
• Word knowledge

Empirical Analysis of Vocabulary

g loadings: r = .83 (best measure)
Reliability: split-half = .93, test-retest = .91
Practice effect: Trivial for ages 16–89 (gain of
0.2 scaled-score point)
Subtest specificity/Error variance: 19% vs. 7%
(adequate specificity)
Primary Oblimin Factor Loading:

Verbal Comprehension factor = .89
Most related to: Information (r = .77)
Least related to: Object Assembly and Digit
Symbol-Coding (r = .44)

Aging Analysis of Vocabulary

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Factor Analysis: Two-, three-, & four-factor solutions: 
Verbal Comprehension

Bannatyne: Verbal Conceptualization
Acquired Knowledge

Horn: Crystallized Intelligence (Gc)
CHC: Broad: Crystallized Intelligence (Gc)

Narrow: Language Development, 
Lexical Knowledge

Baltes: Pragmatics
Osgood: Auditory–vocal channel

of communication
Representational level 

of organization
Verbal expression

Rapaport: Memory
Concept formation (verbal)

Dean: General ability
Guilford: Cognition of semantic units
Other skills: Fund of information

Handling abstract verbal concepts
Long-term memory
Learning ability

Age Group Vocabulary Mean

16–17 8.6
18–19 9.2
20–24 9.5
25–29 10.0
30–34 10.5
35–44 10.7
45–54 11.4
55–64 10.8
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Aging patterns on the WAIS-R Vocabulary sub-
test showed gradually increasing mean scaled
scores from ages 20–24 (mean = 9.7) all the way
through the age span, with mean scaled scores of
10.7 and 11.1 for the 65–69 and 70–74 age
groups, respectively.

Clinical Analysis of Vocabulary

• Those with repressive defensive styles may
perform poorly by pushing out of conscious-
ness any word meanings that are even mildly
associated with conflict; repression impairs
both the acquisition of the word knowledge
and the recall of specific words that the per-
son knows.

• High scores often reflect intellectual ambi-
tiousness and striving, and may be associated
with the defensive style of intellectualization.

• Content of responses lends itself to clinical
analysis regarding the person’s fears, preoccu-
pations, feelings, interests, background, status,
and possible bizarre thought processes; per-
severation, clang associations (ponder–yonder,
assemble–resemble), and incoherent strings of
words are also observable.

• Responses need not be wrong to be clinically
rich; of special clinical value are correct or par-
tially correct responses that suffer from over-
elaboration (often containing trivial detail),
ellipsis (omitting words, such as defining break-
fast as “eggs and toast”), and self-reference (a
sanctuary is “a safe place, far away from the
ones who want to hurt you”).

• Responses should be evaluated to distinguish
between individuals who give overlearned, al-
most rote and mindless, answers, and those

with intellectual striving who approach the
task with refreshing vigor by infusing re-
sponses with current experiences.

• Perseveration is sometimes evidenced when
patients “give the same introduction to each
response” (Milberg et al., 1986, p. 72).

Neuropsychological
Analysis of Vocabulary

• Relatively insensitive to most types of psycho-
pathology and even to many recent cerebral
injuries, so it serves as a good estimate of pre-
morbid intelligence.

• Sensitive to left-hemisphere lesions, but less
so than most Verbal subtests; not very sensi-
tive to diffuse or bilateral lesions.

• “Increased glucose metabolism occurs pre-
dominantly in and around the left temporal
lobe while this test is taken, with a small met-
abolic increase appearing in the right tempo-
ral lobe” (Lezak, 1995, p. 540).

• Long administration time, compared to the
unique information it yields, makes its cost-
effectiveness questionable for known brain-
damaged patients who may fatigue easily.

• The most likely WAIS-III subtest to distin-
guish between the diagnoses of brain damage
and thought disorder because patients with the
latter diagnosis “occasionally let down their
guard on this innocuous-appearing verbal skill
test to reveal a thinking problem in ‘clangy’ ex-
pressions, idiosyncratic associations, or per-
sonalized or confabulatory responses” (Lezak,
1995, p. 541).

Similarities
Cognitive and Behavioral
Analysis of Similarities

ABILITIES SHARED WITH OTHER SUBTESTS

Age Group Vocabulary Mean

65–69 11.2
70–74 11.1
75–79 11.1
80–84 10.6
85–89 10.3

Factor Analysis: Two-, three-, and four-factor 
solutions: Verbal Comprehension

Bannatyne: Verbal Conceptualization
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INFLUENCES AFFECTING 
SIMILARITIES SUBTEST SCORES

• Flexibility
• Interests
• Negativism (“They’re not alike”)
• Overly concrete thinking
• Outside reading

UNIQUE ABILITIES OR 
TRAITS MEASURED BY SIMILARITIES

• Logical abstractive (categorical) thinking

Empirical Analysis of Similarities

g loadings: r = .79 (2nd best along with Infor-
mation)
Reliability: split-half = .86, test-retest = .83
Practice effect: Small for ages 16–89 (gain of
0.5 scaled-score point)
Subtest specificity/Error variance: 20% vs.
14% (adequate specificity)
Primary Oblimin Factor Loading:

Verbal Comprehension factor = .76

Most related to: Vocabulary (r = .76)
Least related to: Digit Symbol-Coding (r = .40)
and Digit Span (r = .45)

Aging Analysis of Similarities

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Aging patterns on the WAIS-R Similarities sub-
test showed fairly maintained mean scaled scores,
but gradual decline in the oldest age groups. After
the scaled scores peak during ages 25–34 (mean =
10.2), decline occurs gradually with mean scaled
scores of 9.5 and 9.0 for the 65–69 and 70–74 age
groups, respectively.

Clinical Analysis of Similarities

• Responses should be evaluated to determine
if they are abstract (table and chair are “furni-
ture”), concrete (coat and suit are “made of
cloth”), or functional (boat and automobile
“take you where you want to go”).

• Like Vocabulary responses, Similarities re-
sponses need not be wrong to be clinically
rich; of special clinical value are correct or
partially correct responses that suffer from
overelaboration, ellipsis, and self-reference;

Horn: Crystallized Intelligence (Gc)
Fluid Intelligence (Gf)

CHC: Broad: Crystallized Intelligence (Gc)
Narrow: Language Development, 

Lexical Knowledge
Baltes: Pragmatics
Osgood: Auditory–vocal channel

of communication
Representational level

of organization
Auditory association

Rapaport: Concept formation (verbal)
Dean: General ability

Abstract thought
Guilford: Cognition of semantic content 

(relations and transformations)
Other skills: Handling abstract verbal concepts

Distinguishing essential from 
nonessential details

Reasoning (verbal)
Verbal expression

Age Group Similarities Mean

16–17 9.1
18–19 9.2
20–24 9.5
25–29 10.0
30–34 10.5
35–44 10.7
45–54 11.4
55–64 10.8
65–69 11.2
70–74 11.1
75–79 11.1
80–84 10.6
85–89 10.3
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also interesting are overinclusive wrong re-
sponses (dog and lion both consist of cells or
molecules, praise and punishment both start
with the letter p and are both words) (Mat-
arazzo, 1972, p. 490).

• Among Verbal Comprehension subtests,
Similarities is the least affected by specific
learning, formal education, background, and
experience (hence, its fluid as well as crystal-
lized classification in Horn’s system); the em-
phasis is on finding the relationship (preferably
abstract) between two concepts, but the actual
concepts tend to be well known, even to re-
tarded individuals (the hardest item is enemy–
friend).

• Two-point responses to the first couple of
two-point items (instruments, fruits) often re-
flect overlearned, everyday associations rather
than true abstract thought.

• How a raw score is obtained tells much about
a person’s potential: A string of 1’s suggests
concretistic thinking and relatively limited
potential, probably not due to maladjustment;
a mixture of 2’s and 0’s implies the possibility
of greater capacity for superior performance.

• “Personal preoccupations are rarely expressed
and, therefore, are diagnostically meaningful
when they invade this subtest” (Zimmerman
& Woo-Sam, 1973, p. 93).

• Searching for relationships between the pairs
of concepts sometimes evokes creative think-
ing and visual imagery; unlike Comprehen-
sion, the creativity does not invariably mean a
wrong response.

• Responses “may reveal character trends: metic-
ulousness, ostentation, sophistication” (Zim-
merman & Woo-Sam, 1973, p. 94).

• Obsessive individuals may earn unusually
high scores by giving numerous responses be-
cause a 2-point response is counted even if it
is embedded in 1-point and 0-point answers
(as long as the total response is not spoiled).

• Performance on this highly conceptual sub-
test is quite vulnerable to psychopathology.

Neuropsychological 
Analysis of Similarities

• Unlike Comprehension, Similarities is not af-
fected by the impulsive behavior and lack of
social appropriateness that are associated with
some brain injuries.

• Brain-damaged patients often have difficulty
giving abstract, conceptual responses that are
worth 2 points.

• Similarities scores are very sensitive to left
hemisphere lesions, especially in the left tem-
poral and frontal lobes.

• Depressed Similarities scores are associated
with bilateral damage to the frontal lobes, but
not to damage to the right frontal lobe.

Arithmetic
Cognitive and Behavioral
Analysis of Arithmetic

ABILITIES SHARED WITH OTHER SUBTESTS

Factor Analysis: Two-factor solutions: Perceptual 
Organization and Verbal 
Comprehension (about equally)

Three-factor solutions: Working 
Memory (primarily); Verbal 
Comprehension (secondarily)

Four-factor solutions: Working 
Memory

Bannatyne: Sequential
Acquired Knowledge

Horn: Fluid Intelligence (Gf)
Short-Term Memory

CHC: Broad: Quantitative Knowledge (Gq)
Fluid Intelligence (Gf)

Baltes: Pragmatics
Osgood: Auditory–vocal channel 

of communication
Representational level

of organization
Rapaport: Concentration
Dean: General ability

Auditory memory
Guilford: Memory of symbolic implications

Cognition of a semantic system
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INFLUENCES AFFECTING 
ARITHMETIC SUBTEST SCORES

• Attention span
• Anxiety
• Concentration
• Distractibility
• Learning disabilities (“ACID” profile)
• School learning
• Working under time pressure

UNIQUE ABILITIES OR 
TRAITS MEASURED BY ARITHMETIC

• Computational skill
• Quantitative Knowledge (Gq) (CHC broad

ability)
• Mathematical Achievement (CHC narrow

ability)
• Quantitative Reasoning (CHC narrow ability)

Empirical Analysis of Arithmetic

g loadings: r = .75 (5th best)
Reliability: split-half = .88, test-retest = .86
Practice effect: Small for ages 16–89 (gain of
0.4 scaled-score point)
Subtest specificity/Error variance: 30% vs.
12% (ample specificity at ages 16–17, 35–64,
& 70–89, adequate at ages 18–34 & 65–69)
Primary Oblimin Factor Loading:

Ages 16–74: Working Memory factor = .47
Ages 75–89: Working Memory factor = .44

Secondary Oblimin Factor Loading:
Ages 16–34 (not 35–54): Verbal Compre-
hension factor = .31

Ages 75–89: Verbal Comprehension factor =
.27; and Perceptual Organization factor = .21

Most related to: Vocabulary (r = .60) and In-
formation (r = .63)

Least related to: Object Assembly (r = .39)

Aging Analysis of Arithmetic

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Aging patterns on the WAIS-R Arithmetic sub-
test showed maintained mean scaled scores across
the age span, with a low mean scaled score of 9.9
at ages 20–24 and a high mean scaled score of
10.4 at ages 55–64.

Clinical Analysis of Arithmetic

• Because actual computational skills required
for success are learned in elementary school
and are, at most, seventh-grade level, failure is
frequently due to temporary inability to attend
or concentrate, “blocking” on mathematics
items, nervousness at taking a school-like task
without paper and pencil, a negativistic or de-
featist attitude, and so forth.

Other skills: Auditory sequencing
Encoding information for further 

cognitive processing
Facility with numbers
Mental alertness
Sequential (linear, left-brain) 

processing
Long-term memory
Reasoning (numerical)

Age Group Arithmetic Mean

16–17 9.4
18–19 9.9
20–24 9.9
25–29 10.2
30–34 10.2
35–44 10.1
45–54 10.8
55–64 10.4
65–69 10.4
70–74 9.9
75–79 9.7
80–84 9.6
85–89 9.1
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• Wrong responses should be analyzed to infer
whether the error was in computation, selec-
tion of the wrong operation, or failure to un-
derstand or attend to the question; for
example, in response to the question about the
number of hours it takes to walk 24 miles at
the rate of 3 miles per hour, the answer “9”
suggests an error in computational skill, while
“27” reflects a reasoning mistake, and “1,000”
is bizarre.

• Testing the limits without time pressure and
with paper and pencil is often advised to help
assess the roles of anxiety and concentration
on test performance.

• Poor performance should be interpreted as a
deficit in mathematical ability only after rul-
ing out the wide range of behavioral and cog-
nitive (e.g., short-term memory, sequencing)
hypotheses that are known to have a strong
impact on WAIS-III Arithmetic scores.

• For retarded individuals, the subtest measures
a skill akin to social intelligence or adaptive
behavior because the early items involve
counting and handling money.

• The nature of the Arithmetic items com-
monly arouses anxiety in examinees; how they
respond to the anxiety and possible frustra-
tion (by rejecting the test, by composing
themselves and doing well, by acting agitated
and distressed) is of clinical interest.

• Reflective, compulsive, obsessive, or neuro-
logically impaired individuals with excellent
arithmetic skills may perform relatively poorly
compared to other Verbal subtests because of
failure to respond within some time limits, and
failure to earn any of the two possible bonus
points. The impact of these behaviors was
much greater for the WAIS-R Arithmetic,
which allotted five possible bonus points.

Neuropsychological
Analysis of Arithmetic

• Routinely administer Items 1–3 (block count-
ing) to all individuals with known or suspected
right-hemisphere lesions because they may

have difficulty with the visual stimuli despite
succeeding on much harder oral questions.

• Patients with immediate memory and related
problems are not likely to display their true
mathematical ability because of the oral na-
ture of the task, and will conceivably experi-
ence great difficulty with the more complex,
multistep items.

• The oral format prevents identification of the
difficulties of patients whose spatial problems
would be revealed on a paper-and-pencil test;
also, “the examiner may remain ignorant of a
figure or number alexia that would show up if
the patient had to look at arithmetic symbols
on paper” (Lezak, 1995, p. 644).

• Patients with damage to the left temporal or
left parietal lobe have been reported to perform
poorly on Arithmetic; so have some patients
with right hemisphere lesions due to memory,
attentional, or organizational difficulties.

Digit Span
Cognitive and Behavioral
Analysis of Digit Span

ABILITIES SHARED WITH OTHER SUBTESTS

Factor Analysis: Two-factor solutions: Perceptual 
Organization

Three-factor solutions: Working 
Memory

Four-factor solutions: Working 
Memory

Bannatyne: Sequential

Horn: Short-Term Memory (Gsm)

CHC: Broad: Short-Term Memory (Gsm)

Osgood: Auditory–vocal channel 
of communication

Automatic level of organization 
(Digits Forward)

Representational level of 
organization (Digits Backward)

Rapaport: Attention

Dean: Auditory memory
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INFLUENCES AFFECTING 
DIGIT SPAN SUBTEST SCORES

• Ability to receive stimuli passively
• Attention span
• Anxiety
• Distractibility
• Flexibility (when switching from forward to

backward span)
• Learning disabilities (“ACID” profile)
• Negativism (refusal to try to reverse digits, re-

fusal to exert effort until the more challenging
reversal task, or refusal to take a “meaningless”
test)

UNIQUE ABILITIES OR 
TRAITS MEASURED BY DIGIT SPAN

• Immediate rote recall
• Memory span (CHC narrow ability)
• Reversibility (Digits Backward)

Empirical Analysis of Digit Span

g loadings: r = .57 (worst)
Reliability: test-retest = .83, split-half = .90
Practice effect: Small for ages 16–74 (gains of
0.4–0.5 scaled-score point); Trivial for ages
75–89 (loss of 0.1 point)
Subtest specificity/Error variance: 50% vs.
10% (ample specificity)
Primary Oblimin Factor Loading:

Ages 16–74: Working Memory factor = .74
Ages 75–89: Working Memory factor = .58

Most related to: Letter-Number Sequencing
(r = .57)
Least related to: Object Assembly (r = .26)

Aging Analysis of Digit Span

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Aging patterns on the WAIS-R Digit Span sub-
test showed maintained mean scaled scores until
the 55–64 age group, with high mean scaled score
of 10.1 at ages 45–54 and a low mean scaled score
of 9.4 at ages 65–74.

Clinical Analysis of Digit Span

• Testing the limits and recording responses is
important to help discern whether failure is
due to poor memory, sequencing problems,
anxiety, inattention (perhaps caused by intru-
sions into consciousness of anxieties or emo-
tionally laden ideas), distractibility, negativism,
low motivation, inability to develop a strategy
(such as “chunking”), or low intelligence in
general.

• The average adult has a forward span of 6.4
and a backward span of 4.7 (Wechsler, 1997,

Guilford: Memory of symbolic content (units 
and systems)

Other skills: Auditory sequencing
Encoding information for further 

cognitive processing (Digits 
Backward)

Facility with numbers
Mental alertness
Sequential (linear, left-brain) 

processing
Age Group Digit Span Mean

16–17 9.9
18–19 9.9
20–24 10.3
25–29 10.0
30–34 9.7
35–44 9.6
45–54 9.7
55–64 9.4
65–69 9.3
70–74 8.9
75–79 8.6
80–84 8.7
85–89 8.6
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Table 8.6). Deviations from this norm—much
longer forward than backward spans, or
shorter forward than backward spans—are
therefore clinically meaningful.

• Sensitive to testing conditions that fall short
of the ideal.

• Good performance by a person whose psy-
chopathology has disrupted success on other
WAIS-III tasks may be demonstrating the
“ability to rally to a simple task” (Zimmerman
& Woo-Sam, 1973, p. 105).

• Hearing-impaired individuals and those with
auditory discrimination problems are often
unduly handicapped on this subtest.

• State anxiety (e.g., test anxiety), rather than
trait or chronic anxiety, seems to disrupt the
repetition of digits.

• Impulsivity may be noted by an individual
who starts to respond before the examiner has
completed the item or by one who repeats the
digits very rapidly.

Neuropsychological
Analysis of Digit Span

• The combination of forward and backward
span into a single score reduces the task’s neu-
ropsychological value because brain injury of-
ten affects the two skills differently.

• Tasks like Digits Forward “tend to be more
vulnerable to left hemisphere involvement
than to either right hemisphere or diffuse
damage” (Lezak, 1995, p. 360).

• Patients with left-hemisphere damage or visual–
field defects have difficulty reversing digits
(Lezak, 1995).

• Large differences (five or more digits) in favor
of forward span occur rarely in normal peo-
ple, but are more common in brain-damaged
individuals.

• When interpreting raw scores on Digits
Backward, examiners “should consider raw
scores of 4 to 5 as within normal limits, 3 as
borderline defective or defective, depending on

the patient’s educational background.. ., and 2
to be defective for just about everyone” (Lezak,
1995, p. 367, italics in original).

• For neuropsychological purposes, the WAIS-III
span, rather than the score (based on 1 point
for each trial), is more diagnostic of possible
brain damage because a person can achieve a
low scaled score by passing only one trial per
item but still have forward and backward
spans that are average (Lezak, 1995).

• Digits Forward is a fairly stable skill that is gen-
erally resistant to most types of dementia, but
Digits Backward “is very vulnerable to the kind
of diffuse damage that occurs with solvent
exposure...and in many dementing processes”
(Lezak, 1995, p. 368); also, “[d]igit span back-
ward is more sensitive to brain dysfunction than
digit span forward” (Milberg et al., 1987, p. 72).

Information
Cognitive and Behavioral
Analysis of Information

ABILITIES SHARED WITH OTHER SUBTESTS

Factor Analysis: Two-, three-, and four-factor 
solutions: Verbal Comprehension

Bannatyne: Acquired Knowledge
Horn: Crystallized Intelligence (Gc)
CHC: Broad: Crystallized Intelligence (Gc)

Narrow: General Information
Baltes: Pragmatics
Osgood: Auditory–vocal channel

of communication
Representational level 

of organization
Auditory reception

Rapaport: Memory
Dean: General ability

Remote memory
Guilford: Memory (primarily) of semantic 

content
Other skills: Fund of information

Long-term memory
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INFLUENCES AFFECTING 
INFORMATION SUBTEST SCORES

• Alertness to the environment
• Cultural opportunities
• Foreign language background
• Intellectual curiosity and striving
• Interests
• Learning disabilities (“ACID” profile)
• Outside reading
• Richness of early environment
• School learning

UNIQUE ABILITIES OR 
TRAITS MEASURED BY INFORMATION

• Range of general factual knowledge

Empirical Analysis of Information

g loadings: r = .79 (2nd best)
Reliability: split-half = .91, test-retest = .94
Practice effect: Small for ages 16–89 (gain of
0.6 scaled-score point)
Subtest specificity/error variance: 23% vs.
9% (adequate specificity)

Primary Oblimin Factor Loading:
Verbal Comprehension factor = .81

Most related to: Vocabulary (r = .77)
Least related to: Digit Symbol Coding (r = .38)

Aging Analysis of Information

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Aging patterns on the WAIS-R Information sub-
test showed maintained mean scaled scores across
the age span, with a low mean scaled score of 9.9
at ages 20–24 and a high mean scaled score of
10.9 at ages 65–69.

Clinical Analysis of Information

• Items are emotionally neutral and nonthreat-
ening.

• Easy to rationalize failures as due to limited
experience or specialized knowledge.

• Those with chronic anxiety may suffer early
failures and depressed scores in general; ef-
fortless, automatic responding facilitates good
performance.

• Failure on easy items, coupled with success on
harder items, suggests retrieval difficulties.

• Mentally retarded score especially low, but
relatively high scores are sometimes obtained
by individuals who have overlearned facts
without true understanding.

• Bizarre responses are quite rare, hence note-
worthy when they do occur (illustrations of
bizarre responses from Matarazzo, 1972,
p. 486: [1] an adolescent psychopath, asked
for the distance from Paris to New York (an
item excluded from the WAIS-III), replied, “I
don’t know, I never walked that far”; [2] a
schizophrenic responded that the Koran is
“like a chorus or a piece of cord”; [3] a manic
depressive responded that the capital of Italy
is “Rome, but it could have changed”).

• Responses given with trivial, unnecessary de-
tail suggest obsessiveness.

Age Group Information Mean

16–17 9.7
18–19 10.1
20–24 10.0
25–29 10.1
30–34 10.3
35–44 10.7

Age Group Information Mean

45–54 11.6
55–64 11.5
65–69 11.7
70–74 11.5
75–79 11.4
80–84 10.8
850–89 10.6
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• Those with repressive defensive styles may
perform poorly by pushing out of conscious-
ness any facts that are even mildly associated
with conflict; repression impairs both the ac-
quisition of the facts and the recall of known
faces; Information well below both Vocabulary
and Comprehension may suggest repression.

• High scores often reflect intellectual ambi-
tiousness, and may be associated with the de-
fensive style of intellectualization.

• Low scores may sometimes reflect a tendency
to give up easily, hostility toward a “schoolish”
task, or a perfectionistic approach where no
response is preferred to an imperfect answer.

Neuropsychological 
Analysis of Information

• Generally resistant to psychopathology and
cerebral damage, so it serves as a good esti-
mate of premorbid functioning.

• Limits should be tested with those having
known or suspected brain damage to deter-
mine if failures reflect ignorance, loss of pre-
viously learned facts, or inability to retrieve
the information.

• A markedly low score in the absence of a ratio-
nal explanation (e.g., low education, cultural
deprivation, foreign background), particularly
in the context of relatively low scores on the
other Verbal tests, suggests left-hemisphere
involvement.

• “Temporal lobe epilepsy may result in specific
impairment of this subtest” (Milberg et al.,
1986, p. 70).

Comprehension
Cognitive and Behavioral
Analysis of Comprehension

ABILITIES SHARED WITH OTHER SUBTESTS

INFLUENCES AFFECTING
COMPREHENSION SUBTEST SCORES

• Cultural opportunities
• Development of conscience or moral sense
• Negativism (“People shouldn’t pay taxes,”

“You don’t need a marriage license”)
• Overly concrete thinking

UNIQUE ABILITIES OR
TRAITS MEASURED BY COMPREHENSION

• Demonstration of practical information
• Evaluation and use of past experiences
• Generalization (proverbs items)
• Knowledge of conventional standards of be-

havior
• Social maturity
• Judgment

Empirical Analysis of Comprehension

g loadings: r = .77 (4th best)
Reliability: split-half = .84, test-retest = .81
Practice effect: Trivial for ages 16–89 (gain of
0.2 scaled-score point)
Subtest specificity/Error variance: 20% vs.
16% (adequate specificity)

Factor Analysis: Two-, three-, and four-factor 
solutions: Verbal Comprehension

Bannatyne: Verbal Conceptualization

Horn: Crystallized Intelligence (Gc)
CHC: Broad: Crystallized Intelligence (Gc)

Narrow: Language Development, 
General Information

Baltes: Pragmatics
Osgood: Auditory–vocal channel 

of communication
Representational level 

of organization
Rapaport: Judgment
Dean: General ability

Social comprehension (social 
intelligence)

Guilford: Evaluation of semantic implications
Other Skills: Common sense (cause–effect 

relationships)
Reasoning (verbal)
Verbal expression
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Primary Oblimin Factor Loading:
Verbal Comprehension factor = .80

Most related to: Vocabulary (r = .75)
Least related to: Digit Symbol-Coding (r = .37)

Aging Analysis of Comprehension

Mean scaled scores across the adult age range
(controlling for education at ages 20–89):

Aging patterns on the WAIS-R Comprehension
subtest showed maintained mean scaled scores
across the age span, with a low mean scaled score
of 9.9 at ages 20–24 that gradually increased to a
high mean scaled score of 11.0 at ages 65–69.

Clinical Analysis of Comprehension

• Selecting the appropriate information needed
to make relevant judgments demands a stable
and balanced emotional–attitudinal orienta-
tion; hence, maladjustment of any sort often
depresses scores.

• More than any other Wechsler subtest, Com-
prehension straddles the intellectual and
emotional arenas.

• Conventional, rather than creative, problem-
solving approaches are rewarded.

• Foreign-born subjects who have not assimi-
lated U.S. culture are handicapped by many
items, as are those from nonmainstream U.S.
subcultures.

• The content of the responses is extremely
valuable for indicating areas of current emo-
tional conflict or concern; the following illus-
trations are taken from Zimmerman and
Woo-Sam (1973, Table 4.1):
• Passive, dependent—“Wait until found” if

lost in forest; “My mother says to” wash
clothes.

• Phobic—wash clothes because “Germs kill
you”; regarding deaf people, “It’s a disease,
from sex.”

• Delinquent—“Open it up and take the
money,” or “Throw it away,” if find enve-
lope.

• Unreflective—“Go back the same way” if
lost in forest.

• Alogical—deaf people have “No tongue”;
shallow brooks proverb means “Women
talk a lot.”

• Naive—“Country land is better, pretty”
compared to city land; marriage license
“So no adultery.”

• Contentious—pay taxes to “Pay off politi-
cians’ graft”; “I prefer the country” to city
land.

• To a much lesser extent than Vocabulary, the
intrusion of emotional problems and conflicts
on Comprehension responses is likely to lead
to scores of zero.

• Routinely test the limits to infer the degree of
real understanding when individuals (espe-
cially retarded or emotionally disturbed) give
overlearned responses; stereotypes, bizarre
thought processes, mere parroting, and coach-
ing in socialization may underlie such answers.

• Provides “a rich sampling of the subject’s cop-
ing ability. Active mastery versus passive de-
pendency may be highlighted; the same
applies to socialized versus antisocial behav-
ior” (Zimmerman & Woo-Sam, 1973, p. 73).

Age Group Comprehension Mean

16–17 8.9
18–19 9.7
20–24 9.7
25–29 10.2
30–34 10.8
35–44 10.7
45–54 11.5
55–64 11.2
65–69 11.4
70–74 11.1
75–79 10.9
80–84 9.9
85–89 9.5
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• Responses offer clues regarding the disturbed
patient’s practicality and ability to behave ap-
propriately in social situations; however, be
cautious about generalizing from responses to
single-issue questions because real-life adjust-
ment is complex and multidimensional.

• Determine if pattern of successes and failures
conforms to the types of questions that com-
pose Comprehension: “personal and social
behavior, general knowledge, and social obli-
gations” (Milberg et al., 1986, p. 70).

• Obsessive individuals frequently give re-
sponses that are overlong and detailed.

Neuropsychological 
Analysis of Comprehension

• Patients with right hemisphere damage may
score high, yet behave impractically and un-
reasonably.

• The most sensitive of any Wechsler Verbal
subtest to left-hemisphere lesions.

• A good measure of premorbid intelligence for
patients with right, bilateral, or diffuse lesions.

• Brain-related impulsivity in formerly bright
individuals may evoke very different re-
sponses to various items: impulsive responses
to the emotional movie and forest items; care-
fully reasoned answers to the city land or child
labor item.

Letter-Number Sequencing
Cognitive and Behavioral 
Analysis of Letter-Number Sequencing

ABILITIES SHARED WITH OTHER SUBTESTS

INFLUENCES AFFECTING LETTER-NUMBER 
SEQUENCING SUBTEST SCORES

• Ability to receive stimuli passively
• Attention span
• Anxiety
• Concentration
• Distractibility
• Flexibility
• Illiteracy or dyslexia (does not know letters

and alphabet at an automatic level)
• Learning Disabilities
• Attention Deficit-Hyperactivity Disorder

(ADHD)
• Negativism (refusal to take a “meaningless”

task)
• Persistence

UNIQUE ABILITIES OR TRAITS 
MEASURED BY LETTER-NUMBER SEQUENCING

• Facility with overlearned sequences
• Working Memory (CHC theory)

Empirical Analysis 
of Letter-Number Sequencing

g loadings: r = .65 (5th worst)
Reliability: split-half = .82, test-retest = .75

Factor Analysis: Two-factor solution: Perceptual 
Organization

Three-factor solution: Working 
Memory

Four-factor solution: Working 
Memory

Bannatyne: Sequential
Horn: Short-Term Memory (Gsm)

CHC: Broad: Short-Term Memory (Gsm)
Osgood: Auditory–vocal channel

of communication
Representational level 

of organization
Auditory association

Rapaport: Orienting response (verbal)
Dean: Auditory Memory
Guilford: Memory of symbolic content
Other skills: Encoding information for further 

cognitive processing
Facility with numbers
Short-term memory (auditory)
Learning ability
Planning ability
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Practice effect: Small for ages 16–89 (gain of
0.4 scaled-score point)
Subtest specificity/Error variance: 34% vs.
18% (ample specificity)
Primary Oblimin Factor Loading:

Ages 16–74: Working Memory factor = .70
Ages 75–89: Working Memory factor = .62

Most related to: Arithmetic (r = .55) and Digit
Span (r = .57)
Least related to: Object Assembly (r = .29)

Aging Analysis of
Letter-Number Sequencing

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Clinical Analysis of
Letter-Number Sequencing

• Sequencing, poor short-term memory, inat-
tention, distractibility, or anxiety may be caus-
ative factors for trouble on Letter-Number
Sequencing. Similar to Digit Span, sequencing
problems can be evident from correctly re-
membering the numbers and letters, but in the

wrong sequence. Short-term memory may be
implicated if part of the sequence is correct but
some of the numbers or letters are forgotten.

• Observe the examinee for signs of “stimulus
overload,” which can lead to frustration. State-
ments such as “that is too much to remember
at once” or “how about just the numbers” can
be indicative of an examinee being over-
whelmed with the amount of auditory stimuli.

• Digits Backward is more conceptually related
to Letter-Number Sequencing than Digits
Forward. Both the backward span and LNS
require the examinee to mentally manipulate
or visualize the stimuli. (Some examinees who
rely on visualization strategies will close their
eyes during the administration of the items
and/or during their response.) If strategies
were generated to respond to Digits Back-
ward, the examinee may benefit from using
those or similar strategies on LNS.

• As there are three trials for each item, subjects
have an opportunity to develop and test strat-
egies. Test the limits or question the examinee
after the test is complete to gather informa-
tion about any strategies that may have been
generated to complete the task.

• Like Digit Span, the skills required for this
test are impaired more by state (test) anxiety
than by chronic anxiety.

• Whereas number sequences are automatic for
most adolescents and adults, the precise al-
phabetic sequence has not been adequately
“overlearned” for many individuals. Note
whether some examinees consistently make
errors on the letters but get all numbers right.
Do these individuals have reading problems
(e.g., illiteracy or dyslexia)?

• LNS is a novel task, not likely to be encoun-
tered in the real world, and requires a good
flexible approach to succeed. Adolescents and
adults who do poorly may display problems
on other tasks that depend on fluid ability
(e.g., Matrix Reasoning) or flexibility (e.g.,
Similarities).

Age Group
Letter-Number 
Sequencing Mean

16–17 10.6
18–19 10.2
20–24 10.4
25–29 10.1
30–34 9.6
35–44 9.5
45–54 9.4
55–64 8.9
65–69 8.7
70–74 7.8
75–79 7.1
80–84 6.6
85–89 5.8
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Neuropsychological Analysis 
of Letter-Number Sequencing

• Auditory discrimination may be evident if a
subject consistently mistakes similar sounding
letters such as T for D.

• Examining patterns of errors may help to dis-
tinguish memory or sequencing problems
from attentional problems. For example, an ex-
aminee who consistently fails to recall the last
item in a number–letter series (e.g., responds
“G-8-L” for the item “G-8-L-2”) is quite dif-
ferent than a person who recalls the letters and
numbers in a jumbled order (for “G-8-L-2”
says “L-8-G-2”). Dropping a letter or number
may be more indicative of an attentional prob-
lem, whereas mixing up the letters may be a se-
quencing or working memory problem.

Picture Completion
Cognitive and Behavioral 
Analysis of Picture Completion

ABILITIES SHARED WITH OTHER SUBTESTS

INFLUENCES AFFECTING 
PICTURE COMPLETION SUBTEST SCORES

• Ability to respond when uncertain
• Alertness to the environment
• Cognitive style (field dependence/field inde-

pendence)
• Concentration
• Negativism (“Nothing’s missing”)
• Working under time pressure

UNIQUE ABILITIES OR TRAITS
MEASURED BY PICTURE COMPLETION

• Flexibility of Closure (CHC theory)
• Visual alertness
• Visual recognition and identification (long-

term visual memory)

Empirical Analysis
of Picture Completion

g loadings: r = .64 (4th worst overall)
Reliability: split-half = .83, test-retest = .79
Practice effect: Very Large for ages 16–54
(gain of 2.3–2.4 scaled-score points); Large for
ages 55–74 (gain of 1.6 point); Moderate for
ages 75–89 (gain of 0.9 point)
Subtest specificity/Error variance: 35% vs.
17% (ample specificity)
Primary Oblimin Factor Loading:

Ages 16–74: Perceptual Organization factor
= .55
Ages 75–89: Processing Speed factor = .62

Factor Analysis: Two-, three-, and four-factor 
solutions: Perceptual Organization

Four-factor solution for ages 75–89: 
Processing Speed

Bannatyne: Spatial
Horn: Broad Visualization (Gv)
CHC: Broad: Visual Processing (Gv)

Crystallized Intelligence (Gc)
Narrow: General Information

Baltes: Mechanics
Osgood: Visual–motor (or vocal) channel

of communication
Automatic and representational 

levels of organization
Visual reception

Rapaport: Visual organization (without 
essential motor activity)

Concentration
Dean: Remote memory

Visual memory

Guilford: Cognition of figural units
Evaluation of a figural system

Other skills: Simultaneous (holistic, right-brain) 
processing

Distinguishing essential from 
nonessential details

Visual closure
Visual perception/processing of 

meaningful stimuli (people/things)
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Secondary Oblimin Factor Loading:
Ages 35–54: Processing Speed = .21
Ages 55–74: Verbal Comprehension factor
= .23
Ages 75–89: Verbal Comprehension factor
= .22

Most related to: Object Assembly (r = .52), and
Block Design (r = .52)
Least related to: Digit Span (r = .30)

Aging Analysis of Picture Completion

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Aging patterns on the WAIS-R Picture Comple-
tion subtest showed declining mean scaled scores
across the age span, with a high mean scaled score
of 10.3 at ages 20–24 and a low mean scaled score
of 7.4 at ages 70–74.

Clinical Analysis of Picture Completion

• Personality integration is sometimes revealed
by Picture Completion performance: “The
pointing out of tiny gaps in the lines of the
sketch, the inability to identify simple objects,
or the tendency to designate them in some bi-

zarre scheme, all suggest distortion of reality”
(Zimmerman & Woo-Sam, 1973, p. 134).

• The basically simple task of finding missing
parts of common pictures is usually consid-
ered enjoyable and nonthreatening.

• The 20-second time limit is ample for most non-
retarded and nonbrain-damaged individuals.

• A person’s response rate is worth noting; quick,
incorrect answers suggest impulsivity, while
failure to respond within the limit (especially to
easy items) is of potential diagnostic value.

• Confabulatory responses (stating that some-
thing not in the picture is missing, e.g., “the
person” in the boat without an oarlock) are
diagnostic of psychopathology when they oc-
cur several times during the subtest or are bi-
zarre (“Her husband is missing” for the
woman without a shadow; adapted from illus-
trations based on WAIS Picture Completion
items; Matarazzo, 1972, p. 493).

• People who insist “Nothing is missing” for
several items may be negative, hostile, or even
phobic.

• Success “reflects not only alertness and atten-
tion to details but an aspect of reality testing that
may figure only marginally in other subtests...[,]
the kind of reality testing with which psychotic
patients have so much difficulty” (Hymowitz et
al., 1983, p. 594); consistent with this clinical
hypothesis is schizophrenics’ relatively weak
Picture Completion score (Crookes, 1984;
Wechsler, 1944), a decrement not found for pa-
tients suffering from depression or personality
disorders (Crookes, 1984).

Neuropsychological 
Analysis of Picture Completion

• Extremely resilient to the impact of brain
damage.

• Good indicator of premorbid intelligence, es-
pecially for patients with left hemisphere le-
sions with limited “ability to formulate the
kinds of complex spoken responses needed for
tests calling for a verbal response” (Lezak,
1995, p. 636).

Age Group Picture Completion Mean

16–17 9.9
18–19 9.9
20–24 10.1
25–29 10.4
30–34 9.7
35–44 9.8
45–54 9.8
55–64 9.1
65–69 8.6
70–74 7.8
75–79 7.5
80–84 6.8
85–89 6.8
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• Patients with visual agnosia may completely
fail to identify the stimulus.

• Note whether individuals consistently fail
items where the missing part is embedded
within the figure, but have “no difficulty
when the important feature belongs to the
contour” (Milberg et al., 1986, p. 73).

Digit Symbol-Coding
Cognitive and Behavioral
Analysis of Digit Symbol-Coding

ABILITIES SHARED WITH OTHER SUBTESTS

INFLUENCES AFFECTING 
DIGIT SYMBOL-CODING SUBTEST SCORES

• Anxiety
• Compulsive concern for accuracy and detail
• Distractibility
• Learning disabilities (“ACID” profile)
• Persistence
• Working under time pressure

UNIQUE ABILITIES OR TRAITS
MEASURED BY DIGIT SYMBOL-CODING

• Ability to follow directions
• Clerical speed and accuracy
• Paper-and-pencil skill
• Psychomotor speed
• Visual short-term memory

Empirical Analysis 
of Digit Symbol-Coding

g loading: r = .59 (2nd worst measure)
Reliability: test-retest = .86
Subtest specificity/Error variance: 38% vs.
16% (ample specificity)
Practice effect: Large for ages 16–54 (gain of
1.1–1.2 scaled-score points); Moderate for
ages 55–89
(gains of 0.6–0.8)
Primary Oblimin Factor Loading:

Ages 16–74: Processing Speed factor = .71
Ages 75–89: Processing Speed factor = .52

Secondary Oblimin Factor Loading:
Ages 75–89: Working Memory factor = .39

Most related to: Symbol Search (r =.65)
Least related to: Object Assembly (r = .33)

Aging Analysis of Digit Symbol-Coding

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Factor Analysis: Two-factor solutions: Perceptual 
Organization

Three-factor solutions: Working 
Memory

Four-factor solutions: Processing 
Speed

Bannatyne: Sequential
Horn: Broad Speediness (Gs)
CHC: Broad: Processing Speed (Gs)

Narrow: Rate-of-test-taking
Baltes: Mechanics
Osgood: Visual–motor channel 

of communication
Automatic and representational 

levels of organization
Manual expression

Rapaport: Visual–motor coordination
Concentration

Dean: Visual–motor speed
Visual memory

Guilford: Convergent-production of symbolic 
content (units and implications)

Evaluation of symbolic units
Other skills: Encoding information for further 

cognitive processing
Facility with numbers
Learning ability
Reproduction of models; sequential 

(linear, left-brain) processing
Visual perception of abstract stimuli 

(designs/symbols)
Visual sequencing

Age Group Digit Symbol-Coding Mean

16–17 9.9
18–19 10.4
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Aging patterns on the WAIS-R Digit Symbol
subtest showed a significant decline in mean
scaled scores across the age span, with a high
mean scaled score of 10.5 at ages 20–24 and a low
mean scaled score of 5.5 at ages 70–74.

Clinical Analysis 
of Digit Symbol-Coding

• Visual impairment must be ruled out before
interpreting a low score.

• Testing the limits by determining how many
symbol pairs were committed to memory
(either directly following the task or after
administering Similarities, the last subtest
given) provides useful information about a
person’s incidental learning and efficient ap-
plication of an intelligent problem-solving
strategy.

• Illiterates may be at a disadvantage because
four of the symbols are letters (L, O, U, X); so
may people who rarely write because of the
pencil-and-paper aspect of the task.

• “The most common errors tend to be perse-
verative runs in the first line, the only place
where sequences of any kind occur” (Zimmer-
man & Woo-Sam, 1973, p. 124).

• Individuals who have demonstrated perfec-
tionistic or compulsive tendencies prior to
Digit Symbol should be told during the sam-

ple items that they need to copy the symbols
legibly, but not perfectly.

• Be attentive to changes in the person’s re-
sponse rate during the subtest (perhaps by
noting progress at the end of each 30-second
interval; Milberg et al., 1986) because such
changes may relate to motivation, distractibil-
ity, fatigue, memorizing some or all of the
symbols, boredom, and so forth.

• Scores are likely to be impaired for depressed
individuals.

• Verbally encoding the symbols may facilitate
performance; testing the limits (by asking the
person about his or her strategy at the end of
the subtest) should uncover this intelligent
use of verbal mediation.

Neuropsychological Analysis
of Digit Symbol-Coding

• Digit Symbol scores are extremely sensitive to
cerebral damage, regardless of its localization in
the right or left hemisphere; hence, it is of great
use for indicating the presence of damage but
useless for inferring lateralization of the lesion.

• Reitan (1986): Digit Symbol calls on func-
tions of the left hemisphere when dealing
with symbols, and on the right hemisphere
“by the requirement of drawing various
shapes” (p. 20); the task’s various components,
including the timed element, “combine to
produce a test that is generally sensitive to the
condition of the cerebral cortex” (p. 20).
Therefore, it is not useful for determining the
laterality of the lesion (Lezak, 1995).

• Digit Symbol is the WAIS-III task that is
most sensitive to brain injury “in that its score
is most likely to be depressed even when dam-
age is minimal, and to be among the most de-
pressed when other tests are affected as well”
(Lezak, 1995, p. 378).

• Examine the symbols that are drawn: “Are
they rotated, flipped upside down, or trans-
formed into perceptually similar letters?.. .
Does the patient use the box as part of the
symbol, .. .consistently make incorrect substi-

Age Group Digit Symbol-Coding Mean

20–24 10.3
25–29 9.9
30–34 9.8
35–44 9.4
45–54 8.8
55–64 7.6
65–69 6.8
70–74 6.6
75–79 5.6
80–84 5.6
85–89 5.2
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tutions, or skip spaces or lines of the task?”
(Milberg et al., pp. 72–73).

Block Design
Cognitive and Behavioral 
Analysis of Block Design

ABILITIES SHARED WITH OTHER SUBTESTS

INFLUENCES AFFECTING 
BLOCK DESIGN SUBTEST SCORES

• Cognitive style (field dependence/field inde-
pendence)

• Visual–perceptual problems
• Working under time pressure

UNIQUE ABILITIES OR 
TRAITS MEASURED BY BLOCK DESIGN

• Analysis of whole into component parts
• Nonverbal concept formation
• Spatial visualization

Empirical Analysis of Block Design

g loading: r = .72 (6th best overall, best mea-
sure on Performance Scale, along with Matrix
Reasoning)
Reliability: split-half = .86, test-retest = .82
Practice effect: Moderate to Large, ages 16–54
(gain of 0.7–1.0 scaled-score points); Trivial,
ages 55–89 (gain of 0.2–0.3 point)
Subtest specificity/Error variance: 27% vs.
14% (adequate specificity)
Primary Oblimin Factor Loading:

Ages 16–74: Perceptual Organization factor
= .67
Ages 75–89: Processing Speed factor = .51

Secondary Oblimin Factor Loading:
Ages 75–89: Perceptual Organization factor
= .39

Most related to: Object Assembly (r = .61) and
Matrix Reasoning (r = .60)
Least related to: Digit Span (r = .36)

Aging Analysis of Block Design

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Factor Analysis: Two-, three-, and four-factor 
solutions: Perceptual Organization

Four factor solutions for ages 75–89: 
Processing Speed (primary), 
Perceptual Organization 
(secondary)

Bannatyne: Spatial
Horn: Fluid Intelligence (Gf )

Broad Visualization (Gv)
CHC: Broad: Visual Processing (Gv)

Narrow: Spatial Relations, 
Visualization

Baltes: Mechanics
Osgood: Visual–motor channel 

of communication
Representational level 

of organization
Rapaport: Visual–motor coordination

Concept formation (visual analysis 
and synthesis)

Dean: General ability
Abstract thought

Guilford: Cognition of figural relations
Evaluation of figural relations

Other skills: Reproduction of models
Simultaneous (holistic, right-brain) 

processing
Synthesis
Trial-and-error learning
Visual perception/processing of 

abstract stimuli (designs/symbols)

Age Group Block Design Mean

16–17 9.9
18–19 10.1
20–24 10.2
25–29 10.3
30–34 10.1
35–44 9.7
45–54 9.0
55–64 8.7
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Aging patterns on the WAIS-R Block Design
subtest showed declining mean scaled scores
across the age span, with a high mean scaled score
of 10.3 at ages 20–24 and a low mean scaled score
of 7.2 at ages 70–74.

Clinical Analysis of Block Design

• Reflectivity or compulsivity can lower scores
substantially because of 24 possible bonus
points for quick, perfect responses; maximum
scaled score for solving every item correctly
while earning no bonus points is only 11 at
ages 16–44.

• Observations of problem-solving approach may
reveal a wide variety of behaviors: trial-and-
error behavior versus a holistic and insightful at-
tack, ability to establish and implement a learn-
ing set, persistence, motor coordination, hand
preference, concentration, distractibility, anxi-
ety (to stopwatch and time pressure), frustra-
tion tolerance, rigidity, perseveration, speed of
processing, impulsiveness, carelessness, work
habits, self-attitudes, ability to benefit from
feedback, and cautiousness.

• Some individuals feel that the task is too
much like a child’s game and become defen-
sive or negative when asked to put the blocks
together.

• Visual–perceptual problems (e.g., figure–
ground) can be detected during Block Design,
especially with limit testing (recognizing,
rather than constructing, correct and incor-
rect responses).

• Some individuals refuse to try and instead
give up easily; others learn while taking the
items and sometimes “catch on” just when

they discontinue (additional testing beyond
that point is advised with such individuals,
who may pass several items that do not
“count” in the score, but are of great clinical
value); reasons for catching on slowly, and
only after early failures, may be “aging, a de-
menting process, frontal lobe disease, or head
injury” (Lezak, 1995, p. 594).

• “Bizarre solutions (design constructed on top
of the card, or made vertically) can indicate
poor reality ties. Suspiciousness (‘Not enough
blocks,’ ‘can’t be done’) might reflect a projec-
tion of failure onto the material” (Zimmer-
man & Woo-Sam, 1973, p. 151); the so-called
bizarre solutions may also indicate what
Lezak (1995) refers to as the “stickiness” asso-
ciated with the performance of some patients,
like those with severe frontal lobe damage, or
like Alzheimer’s patients.

Neuropsychological
Analysis of Block Design

• Brain-damaged patients (especially right
hemisphere) with visual–spatial impairment
have special difficulty with those items having
extensive diagonals in the designs.

• Brain-damaged patients who are excessively
slow in responding should be allowed to com-
plete at least one design beyond the time limit
to evaluate their persistence, frustration toler-
ance, ability to solve complex items with time
constraints removed, and satisfaction with
their possible success.

• Vulnerable to any kind of cerebral brain dam-
age; it is “least affected when the lesion is con-
fined to the left hemisphere, except when the
left parietal lobe is involved” (Lezak, 1995,
p. 592).

• Block Design scores are very sensitive to pos-
terior lesions in the right hemisphere, espe-
cially the parietal lobes.

• Both hemispheres are essential for good
Block Design performance because of both
the analytic and synthetic nature of the task.

Age Group Block Design Mean

65–69 8.1
70–74 8.0
75–79 7.5
80–84 7.0
85–89 6.8
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• Patients with right-hemisphere damage and
concomitant visual–spatial deficits do best on
designs that can be analyzed through verbal-
ization; their errors are likely to be “disorien-
tation, design distortions, and misperceptions
...[and they may] lose sight of the squared or
self-contained format of the design alto-
gether” (Lezak, 1995, p. 592).

• Patients with left-hemisphere damage are
able to maintain the gestalt of the designs, but
may make errors in the smaller details, such as
the orientation of a single block; left-lesion
patients, especially parietal lobe, “tend to
show confusion, simplification, and concrete
handling of the design” (Lezak, 1995, p. 592).

• “Both right and left-hemisphere damaged pa-
tients make many more errors on the side of
the design contralateral to the side of the le-
sion” (Lezak, 1995, p. 592).

• Note “whether the patient worked in the nor-
mally favored directions for a right hander
(left to right and top to bottom)” (Milberg et
al., 1986, p. 73).

Matrix Reasoning
Cognitive and Behavioral
Analysis of Matrix Reasoning

ABILITIES SHARED WITH OTHER SUBTESTS

INFLUENCES AFFECTING 
MATRIX REASONING SUBTEST SCORES

• Ability to respond when uncertain
• Cognitive style (field dependence/field inde-

pendence)
• Color Blindness (for some items, the use of sev-

eral colors may confuse color-blind individuals)
• Flexibility
• Motivation level
• Negativism (“None of them go there”)
• Overly concrete thinking
• Persistence
• Visual–perceptual problems

UNIQUE ABILITIES OR TRAITS
MEASURED BY MATRIX REASONING

• Analogic reasoning
• Induction (CHC narrow ability)
• Nonverbal problem solving with no time limit

Empirical Analysis of Matrix Reasoning

g loadings: r = .72 (6th best, along with Block
Design)
Reliability: split-half: .90, test-retest = .77
Practice effect: Trivial for ages 16–89 (gain of
0.1 scaled-score point)
Subtest specificity/Error variance: 39% vs.
10% (ample specificity)

Factor Analysis: Two-, three-, and four-factor 
solution: Perceptual Organization

Bannatyne: Spatial Ability
Horn: Fluid Intelligence (Gf )

Broad Visualization (Gv)
CHC: Broad: Fluid Intelligence (Gf )
Baltes: Mechanics
Osgood: Visual–motor channel 

of communication
Representational level 

of organization
Visual association

Rapaport: Visual Organization
Dean: General ability

Abstract thought

Guilford: Convergent-production
Figural evaluation
Figural cognition

Other skills: Distinguishing essential from 
nonessential detail

Holistic (right-brain) processing
Learning ability
Nonverbal reasoning
Reasoning
Simultaneous processing
Spatial visualization
Synthesis
Visual Organization
Visual perception of abstract stimuli
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Primary Oblimin Factor Loading:
Ages 16–74: Perceptual Organization factor
= .56
Ages 75–89: Perceptual Organization factor
= .42

Secondary Oblimin Factor Loading:
Ages 16–19: Working Memory = .24
Ages 20–34: Working Memory = .31
Ages 55–74: Working Memory = .26
Ages 75–89: Processing Speed factor = .30

Most related to: Block Design (r = .60)
Least related to: Digit Symbol-Coding (r = .40)

AGING ANALYSIS OF MATRIX REASONING.
Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Clinical Analysis of Matrix Reasoning

• Because this subtest is not timed, response time
may vary widely for adults. Those who are
mentally retarded or neurologically impaired
may take longer to respond. Impulsivity may
be indicated by extremely quick, incorrect re-
sponses. Failure to respond within a reasonable
amount of time (45 seconds) is of potential di-
agnostic value, as it may be indicative of reflec-
tive style, obsessiveness, or confusion.

• Some items have complex visual stimuli. Indi-
viduals with  visual–perceptual problems may
display “stimulus overload” in attempting to
input the multicolored, spatially complex
items.

• A holistic processing approach is most com-
mon in solving the matrices. Some individuals
choose their answer to the problem with a
trial-and-error approach by testing each of the
possible choices one by one. Others may use a
more planful approach to the problem, first
mentally creating a solution to fill in the “?”
and then searching the given responses to see if
one matches the solution they had envisioned.

• Perseveration may be apparent on this sub-
tests if an individual repeatedly chooses the
same number response for each item (e.g.,
number 5).

• Color blindness must be ruled out as a poten-
tial cause for poor performance. If such infor-
mation is not offered spontaneously by the
examinee, consider probing for information
on color blindness if there is less difficulty on
items that depend on form (e.g., items 17, 19,
20, 21) versus those that depend on color
(e.g., items 15, 16, 18, 22).

• Indecisiveness (e.g., “it is either 1 or 3”) may
indicate insecurity or need for feedback.

Neuropsychological 
Analysis of Matrix Reasoning

• Analysis of errors on Matrix Reasoning may
indicate visual neglect if there is a differential
frequency of errors on items in a given sector
of visual space.

• If the client continually responds with an an-
swer in the same location within the rows and
columns of choices, this might suggest perse-
veration.

• If a piece is impulsively chosen that matches
the details of the stimulus rather than one that
completes the overall pattern, cognitive rigid-
ity may be underlying the subject’s responses.

• As a measure of Gf, the following neurological
analysis might apply: “[T]he norepinephrine

Age Group Matrix Reasoning Mean

16–17 10.5
18–19 10.4
20–24 10.1
25–29 10.2
30–34 9.9
35–44 9.4
45–54 8.9
55–64 8.4
65–69 7.8
70–74 7.2
75–79 6.8
80–84 6.6
85–89 6.1
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system of the brain, which centers around the
locus coeruleus and branches largely into the
hypothalamus and adjacent areas, is associated
with neurological arousal such as is character-
istic of Gf” (Horn & Noll, 1997, p. 81).

Picture Arrangement
Cognitive and Behavioral 
Analysis of Picture Arrangement

ABILITIES SHARED WITH OTHER SUBTESTS

INFLUENCES AFFECTING PICTURE
ARRANGEMENT SUBTEST SCORES

• Creativity
• Cultural opportunities
• Exposure to comic strips
• Working under time pressure

UNIQUE ABILITIES OR TRAITS 
MEASURED BY PICTURE ARRANGEMENT

• Anticipation of consequences
• Planning ability (comprehending and sizing

up a total situation)
• Temporal sequencing and time concepts

Empirical Analysis 
of Picture Arrangement

g loading: r = .66 (6th worst)
Reliability: split-half = .74, test-retest = .69
Practice effect: Large, ages 16–74 (gain of 1.2
scaled-score points); Moderate, ages 75–89
(gain of 0.7 point)
Subtest specificity/Error variance: 31% vs.
26% (adequate specificity)
Primary Oblimin Factor Loading:

Ages 16–74: Perceptual Organization factor
= .51
Ages 75–89: Processing Speed factor = .47

Secondary Oblimin Factor Loading:
Ages 16–74: Verbal Comprehension factor
= .26
Ages 75–89: Verbal Comprehension factor
= .30

Most related to: Vocabulary (r = .53), Informa-
tion (r = .54)
Least related to: Digit Span (r = .33) and Digit
Symbol-Coding (r = .37)

Factor Analysis: Two-factor solutions: Perceptual 
Organization (primary), Verbal 
Comprehension (secondary)

Three-factor solutions: Perceptual 
Organization (primary), Verbal 
Comprehension (secondary)

Four-factor solutions: Perceptual 
Organization

Four-factor solutions at ages 75–89: 
Processing Speed

Bannatyne: Uncategorized; has both a 
sequential and spatial component

Horn: Fluid Intelligence (Gf )
Crystallized Intelligence (Gc)

CHC: Broad: Visual Processing (Gv)
Crystallized Intelligence (Gc)
Narrow: Visualization, General 

Information

Baltes: Mechanics

Osgood: Visual–motor channel 
of communication

Representational level 
of organization; Visual association

Rapaport: Visual organization (without essential 
motor activity); Anticipation

Dean: Social comprehension (social 
intelligence)

Guilford: Convergent-production of a 
semantic system

Evaluation of semantic relations

Other skills: Common sense (cause–effect 
relationships)

Distinguishing essential from 
nonessential details

Reasoning (nonverbal)
Synthesis
Visual perception/processing of 

meaningful stimuli (people–things)
Visual sequencing
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Aging Analysis of Picture Arrangement

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Aging patterns on the WAIS-R Picture Arrange-
ment subtest showed declining mean scaled
scores across the age span, with a high mean
scaled score of 10.2 at ages 20–24 and a low mean
scaled score of 6.6 at ages 70–74.

Clinical Analysis
of Picture Arrangement

• Having the individual verbalize the stories, of
both correct and incorrect sequences, is quite
valuable for clinical understanding of the re-
sponses; however, the examiner should recon-
struct the person’s arrangements and request
the verbalizations after completing the subtest
to avoid violation of the norms and possibly
giving the person a strategy for solving the
harder items.

• Observing the person’s process of handling
the cards tells much about thought processes:
trial-and-error versus insightful approach, re-
liance on visual feedback, impulsivity versus
reflectivity, poor strategy generation.

• Examining thought processes via verbaliza-
tions “may reveal important aspects of the
subject’s cognition–precise or confused and

tangential, socially oriented or self-oriented,
realistic or bizarre, the ability or inability to
relate verbal to visual–motor tasks” (Zimmer-
man & Woo-Sam, 1973, p. 156).

• Illustrations of verbalizations (of WAIS items)
from Matarazzo (1972, pp. 492–493): FLIRT
(Item 2), person charged with homicide: “A
guy walks down the street with the head of a
woman; he might have killed her”; FISH
(Item 8), alcoholic with severe depression:
“This guy didn’t catch anything—he is cursing
the water—he jumps in”; TAXI (Item 10), pa-
tient with a schizophrenic process: “The man
carries a dummy—she changes into a woman
in the taxi and he gets very hot and excited.”

• Failure may be due to poor visual acuity or vi-
sual perception; adequate performance on
Picture Completion will frequently rule out
these factors as causes of a low Picture Ar-
rangement score.

• The WAIS had two simple (three-card) items
to ease the person into an unfamiliar task and
ensure early success; the WAIS-III, like the
WAIS-R, has only one such item, followed by
some fairly complex five-card items, causing
some low-functioning individuals to “fall off a
cliff” and fail miserably at this task.

• Failure on occasional items may be related to
the individual’s cultural background, which
may teach interpretations of social situations
that are different from U.S. customs; surpris-
ingly, however, this is not a pervasive problem.

• Performance on this logical, temporal task is
impaired by serious psychopathology and bi-
zarre thinking.

Neuropsychological Analysis
of Picture Arrangement

• Picture Arrangement scores are vulnerable to
brain damage in general, but are “specifically
sensitive to the status of the right anterior
temporal lobe” (Reitan, 1986, p. 21).

• Patients with frontal lobe damage have been
reported “to shift the cards only a little if at all

Age Group Picture Arrangement Mean

16–17 10.0
18–19 9.8
20–24 10.1
25–29 10.2
30–34 9.9
35–44 9.2
45–54 8.8
55–64 8.4
65–69 7.6
70–74 6.8
75–79 6.3
80–84 6.0
85–89 5.5
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and to present this response (or nonresponse)
as a solution” (Lezak, 1995, p. 639).

• Cards may need to be placed in a vertical col-
umn, instead of horizontally, for patients with
“visual field and visual–spatial neglect defi-
cits” (Milberg et al., 1986, pp. 73–74).

Symbol Search
Cognitive and Behavioral
Analysis of Symbol Search

ABILITIES SHARED WITH OTHER SUBTESTS

INFLUENCES AFFECTING
SYMBOL SEARCH SUBTEST SCORES

• Anxiety
• Distractibility
• Learning Disabilities/ADHD
• Motivation level
• Obsessive concern with accuracy and detail
• Persistence
• Visual–perceptual problems
• Working under time pressure

UNIQUE ABILITIES OR 
TRAITS MEASURED BY SYMBOL SEARCH

• Speed of visual search
• Perceptual speed (CHC theory)

Empirical Analysis of Symbol Search

g loadings: r = .70 (8th best)
Reliability: test-retest = .79
Practice effect: Large, ages 16–29 (gain of 1.0
scaled-score point); Small, ages 30–74 (gain of
0.5 point); Trivial, ages 75–89 (loss of 0.2 point)
Subtest specificity/Error variance: 21% vs.
23% (inadequate specificity)
Primary Oblimin Factor Loading:

Ages 16–74: Processing Speed factor = .66
Ages 75–89: Processing Speed factor = .59

Secondary Oblimin Factor Loading:
Ages 55–74: Perceptual Organization factor
= .22
Ages 75–89: Working Memory factor = .37

Most related to: Digit Symbol-Coding (r = .65)
Least related to: Digit Span (r = .41)

Aging Analysis of Symbol Search

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Factor Analysis: Two-factor solution: Perceptual 
Organization

Three-factor solution: Working 
Memory (primarily), Perceptual 
Organization (secondarily)

Four-factor solution: Processing 
Speed

Horn: Broad Speediness (Gs)
CHC: Broad: Processing Speed (Gs)

Narrow: Rate-of-Test-Taking
Baltes: Mechanics
Osgood: Visual–motor channel 

of communication
Automatic level of organization
Visual reception

Rapaport: Orienting response (concentration)
Dean: General ability

Visual–motor speed
Guilford: Convergent-production and 

evaluation of figural stimuli
Other skills: Clerical speed and accuracy

Encoding information for further 
cognitive processing

Integrated brain functioning 
(verbal–sequential and 
visual–spatial)

Learning ability
Paper-and-pencil skill
Planning
Short-term memory (visual)
Spatial visualization
Speed of mental processing
Visual–motor coordination

Age Group Symbol Search Mean

16–17 10.1
18–19 10.5
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408 PART IV INTERPRETATION OF THE WAIS-III PROFILE

Clinical Analysis of Symbol Search

• Similar to many of the Performance subtests,
visual impairment should be ruled out before
interpreting a low Symbol Search score.

• It is important to be an astute observer during
this task, as many observed behaviors can help
to interpret the Symbol Search score. Con-
centration, distractibility, obsessive concern
with detail, impulsiveness, reflectivity, moti-
vation level, visual–perceptual problems, or
anxiety are just some of the factors that may
be inferred to be related to a person’s perfor-
mance on Symbol Search.

• As this is one of the last subtests administered,
fatigue and boredom should be ruled out as
possible explanations for a low score.

• After the entire test has been administered,
you may test the limits to help discern why
certain responses were made. Point to some
items answered correctly and some that were
wrong, and ask the adult to explain why they
chose “yes” or “no.”

Neuropsychological 
Analysis of Symbol Search

• A learning curve may be present on this test.
Individuals who begin to answer later items

more quickly may have developed a plan or
strategy after completing earlier items. To
note whether speed of responding is, in fact,
increasing, you can track how many items
were answered during each of the four 30-
second intervals during the subtest.

• Visual memory ability can sometimes be in-
ferred from observations on this task. Some
adults may look at the Target symbols only once
and then find the response in the Search Group,
and others may look back and forth several times
between the Target and Search groups before
marking “yes” or “no.” The repeated referring
back and forth between the symbols may be in-
dicative of poor visual memory (or of insecurity).

Object Assembly
Cognitive and Behavioral
Analysis of Object Assembly

ABILITIES SHARED WITH OTHER SUBTESTS

Age Group Symbol Search Mean

20–24 10.2
25–29 10.1
30–34 9.9
35–44 9.2
45–54 8.5
55–64 8.0
65–69 7.1
70–74 6.6
75–79 5.6
80–84 5.0
85–89 4.8

Factor Analysis: Two-, three-, and four-factor 
solutions: Perceptual Organization

Bannatyne: Spatial
Horn: Fluid Intelligence (Gf )

Broad Visualization (Gv)
CHC: Broad: Visual Processing (Gv)

Narrow: Spatial Relations
Baltes: Mechanics
Osgood: Visual–motor channel 

of communication
Representational level 

of organization
Rapaport: Visual–motor coordination; 

Anticipation
Dean: Visual–motor speed
Guilford: Cognition of figural content 

(systems and transformations)
Evaluation of figural relations

Other skills: Synthesis
Simultaneous (holistic, right-brain) 

processing
Trial-and-error learning
Visual closure
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INFLUENCES AFFECTING 
OBJECT ASSEMBLY SUBTEST SCORES

• Ability to respond when uncertain
• Cognitive style (field dependence/field inde-

pendence)
• Experience with puzzles
• Flexibility
• Persistence
• Working under time pressure

UNIQUE ABILITIES OR TRAITS 
MEASURED BY OBJECT ASSEMBLY

• Ability to benefit from sensory–motor feedback
• Anticipation of relationships among parts
• Closure speed (CHC narrow ability)

Empirical Analysis of Object Assembly

g loading: r = .62 (3rd worst)
Reliability: split-half = .70, test-retest = .76
Practice effect: Very Large, ages 16–29 (gain
of 2.3 scaled-score points); Large, ages 30–54
(gain of 1.6 points); Moderate to Large, ages
55–89 (gain of 0.9–1.0 point)
Subtest specificity/Error variance: 24% vs.
30% (inadequate specificity)
Primary Oblimin Factor Loading:

Ages 16–74: Perceptual Organization factor
= .73
Ages 75–89: Perceptual Organization factor
= .65

Most related to: Block Design (r = .61)
Least related to: Digit Span (r = .26) and Letter-
Number Sequencing (r = .29)

Aging Analysis of Object Assembly

Mean scaled score across the adult age range
(controlling for education at ages 20–89):

Aging patterns on the WAIS-R Object Assembly
subtest showed declining mean scaled scores
across the age span, with a high mean scaled score
of 10.3 at ages 20–24 and a low mean scaled score
of 7.1 at ages 70–74.

Clinical Analysis of Object Assembly

• Reflectivity or compulsivity can lower scores
substantially because of 15 possible bonus
points for quick, perfect responses; maximum
scaled score for solving every item correctly
while earning no bonus points is only 11 at
ages 16–44.

• As on Block Design, observations of problem-
solving approach may reveal a wide variety of
behaviors: trial-and-error behavior versus a
holistic and insightful attack, persistence, mo-
tor coordination, hand preference, concentra-
tion, distractibility, anxiety (to stopwatch and
time pressure), frustration tolerance, rigidity,
perseveration, speed of processing, impulsive-
ness, work habits, self-attitudes, ability to
benefit from feedback, and cautiousness; also
of interest is when, during the problem-solv-
ing process, the individual realizes what ob-
ject he or she is trying to assemble.

• Some individuals feel that the task is too much
like a child’s game and become defensive or
negative when asked to solve the puzzles;

Age Group Object Assembly Mean

16–17 9.9
18–19 10.2

Age Group Object Assembly Mean

20–24 10.2
25–29 10.2
30–34 10.2
35–44 9.5
45–54 8.7
55–64 8.3
65–69 7.6
70–74 7.4
75–79 6.9
80–84 6.2
85–89 6.1
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others become frustrated on the Elephant and
Butterfly because of the virtual elimination of
clues (i.e., the drawn-in cues on all puzzle
pieces of the Man and Profile and most pieces
of the House).

• Intense bodily concerns may lower scores on
this task (Blatt’s hypothesis, which is considered
to be more valid for adults than children, e.g.,
Blatt, Baker, & Weiss, 1970; this hypothesis has
been challenged, e.g., Turner & Horn, 1976).

• Individuals who try to “peek” behind the
screen while the examiner is positioning the
pieces may be revealing insecurity, impulsiv-
ity, or low moral development.

• “When the subject piles pieces one on top of
another, reality ties can be questioned” (Zim-
merman & Woo-Sam, 1973, p. 173).

Neuropsychological
Analysis of Object Assembly

• Because bonus points affect greatly a person’s
scaled score, performance is particularly vul-
nerable to cerebral damage, most notably to
posterior lesions, especially in the right-hemi-
sphere; lowered scores for frontal lobe pa-
tients probably relate to the highly speeded
nature of the task.

• Patients with left-hemisphere lesions are more
likely to rely on “edge” contours when joining
pieces, in contrast to those with right-hemi-
sphere lesions who tend to match up “surface”
details (Kaplan, Fein, Morris, & Delis, 1991).

• Patients with left-hemisphere damage may
make errors on the details although they are
able to maintain the overall contour and ge-
stalt of the total puzzle.

• The concrete approaches of some brain-dam-
aged patients may not affect Object Assembly
performance (because of the construction of
meaningful pictures), although it is likely to
impair Block Design performance, notably
when copying the abstract designs from the
cards; in general, though, when brain damage
hinders the patient’s ability to construct the

designs in Block Design, it also impairs his or
her performance on Object Assembly.

• Individuals who consistently ignore puzzle
pieces placed on one side or the other may
have impairment in their visual fields.

• As on Picture Completion items, note whether
errors occur more on details embedded within
the object or on information provided by the
contour.

SUMMARY

This chapter, the first of three on subtest profile
interpretation, “sets the table” for profile analy-
sis by providing specific information about each
of the 14 subtests regarding the abilities it as-
sesses and its clinical and neuropsychological
significance. First, several methods of grouping
Wechsler’s subtests are described; then, each task
is analyzed from the various perspectives. From
factor analysis, two-factor solutions conform to
Wechsler’s division of the subtests into Verbal
and Performance Scales; four-factor solutions
produce the Verbal Comprehension, Perceptual
Organization, Working Memory, and Process-
ing Speed factors.

Bannatyne’s system, commonly used with the
WISC-III for learning disabilities assessment,
applies to the WAIS-III as well. The four Ban-
natyne categories, which overlap to some extent,
are Verbal Conceptualization, Spatial Ability,
Sequential Ability, and Acquired Knowledge.
Horn’s extended fluid–crystallized model of intel-
ligence also adds to clinicians’ understanding of
the major dimensions assessed by the WAIS-III.
The crystallized grouping is identical to the Ver-
bal Comprehension trio in addition to Compre-
hension and Picture Arrangement, while the
fluid category merges two Verbal subtests (Arith-
metic, Similarities) with four Performance tasks
(Matrix Reasoning, Block Design, Object Assem-
bly, and Picture Arrangement). In addition,
Horn’s system comprises a Short-Term Memory
category (Digit Span, Arithmetic, Letter-Number
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Sequencing) and a trio of subtests measuring
speed (Digit Symbol-Coding, Symbol Search,
and Object Assembly). CHC theory, a recent
blend of Carroll’s and Horn’s theories, is also
presented as a clinically valuable way of inter-
preting WAIS-III subtests in terms of their
broad and narrow abilities.

Osgood’s theory of communication offers sev-
eral ways of categorizing the WAIS-III subtests:
auditory–vocal (Verbal) versus visual–motor
(Performance) channels of communication; rep-
resentational versus automatic levels of organi-
zation; and receptive, associative, and expressive
psycholinguistic processes; when merged with
Silver’s information-processing model, an addi-
tional process—storage—is added. Whereas all
WAIS-III subtests are categorized at the repre-
sentational level of (high-level, complex) organi-
zation, five tasks have automatic (overlearned)
components: Digit Span, Letter-Number Se-
quencing, Picture Completion, Digit Symbol-
Coding, and Symbol Search. Eight WAIS-III
subtests fit nicely into the combined psycholin-
guistic/information-processing scheme, with four
of these subtests measuring one process apiece
within the auditory–vocal channel and four mea-
suring one process apiece within the visual–motor
channel.

Rapaport’s clinical model stretches back
nearly a half century, yet it still retains much that
is useful for contemporary test interpretation.
Some psychoanalytic interpretive techniques
take Rapaport’s methods to an extreme, but his
basic division of subtests into five areas of cogni-
tion and behavior is valuable. Rapaport’s catego-
ries include memory, concept formation (verbal
and nonverbal), visual organization (without

essential motor activity), visual–motor coordina-
tion, and orienting responses (attention, concen-
tration, and anticipation).

Dean has assembled an eclectic approach to
interpretation that subsumes many of the catego-
ries from other interpretive systems while adding
some additional and interesting groupings. One
category, General Ability, includes numerous
tasks, while the others are groupings such as Ab-
stract Thought (Similarities, Block Design, Ma-
trix Reasoning), Remote Memory (Information,
Picture Completion), and Social Comprehension
(Comprehension, Picture Arrangement). Finally,
Guilford’s three-dimensional model of intelli-
gence (operations or processes, contents, and
products) offers novel ways of categorizing
WAIS-III subtests that sometimes hold the key
for competent profile analysis.

In the subtest-by-subtest analysis of each of
the 14 WAIS-III tasks, the cognitive components
and behavioral influences affecting test perfor-
mance are derived primarily from the various
systems just described. In addition, the following
analyses are conducted systematically for the 14
subtests: (1) Aging, based on mean scaled scores
earned by different adult age groups, controlled
for differences in educational attainment at ages
20–89; (2) Clinical, with inferences derived pri-
marily from leading authorities on the clinical
assessment of intelligence; (3) Neuropsychologi-
cal, based on leading authorities on neuropsycho-
logical assessment; and (4) Empirical, involving
traditional considerations (e.g., reliability), plus
the partitioning of each subtest’s variance into the
portions accounted for by each of the three fac-
tors, the portion that is separate from the major
factors, and the portion that is due to errors.
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WAIS-III Profile
Interpretation: Steps 1–7

This chapter begins by touching on recent criti-
cisms of our approach to profile interpretation
and then continues with a discussion of a step-
by-step approach to interpreting the WAIS-III
profile. Here we will provide a description of
the first seven of nine steps of interpretation. In
these steps we will lead you through an exami-
nation of the most global score (Step 1), to
examination of the IQs (Steps 2 to 4) and then
the factor indexes (Steps 5 to 7). The final two
steps, which deal with determining the strengths
and weakness in the profile (Step 8) and how to
generate specific hypotheses from the statisti-
cally significant subtest strengths and weak-
nesses (Step 9), are discussed in Chapter 12. To
aid in interpreting the global dimensions of the
WAIS-III, we refer readers to the empirical re-
search presented in Chapter 9 on characteristic
profile patterns associated with learning disabil-
ities (e.g., the ACID grouping), Alzheimer’s-
type dementia (Fuld profile), psychiatric disor-
ders, multiple sclerosis, mental retardation, and
giftedness.

CONSIDERATIONS ABOUT
PROFILE INTERPRETATION

Before we present our approach to individual pro-
file interpretation, we thought it important to ad-
dress some of the criticism that has arisen from
the approach we advocate (Kaufman, 1990,
1994a; Kaufman & Lichtenberger, 1999; Lichten-
berger, Broadbooks, & Kaufman, 2000). Kaufman
(1994a) summarizes some of the critic’s reviews of
profile interpretation as well as IQ tests in gen-
eral. In a review of our recent brief treatment of
the WAIS-III (Kaufman & Lichtenberger, 1999)
that presents the same interpretive approach that
we do in this chapter, Flanagan and Alfonso
(2000) stated that, “Although only positive com-
ments can be made about the contribution of
Kaufman’s psychometric profile analysis approach
to the advancement of Wechsler test interpreta-
tion, the field of cognitive assessment appears to
be gradually moving beyond this method and en-
couraging the application of current empirically

C H A P T E R 11 
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supported theories in the interpretation process”
(p. 529). They go on to say “Although Kaufman
and Lichtenberger offer several theoretical cate-
gorizations of WAIS-III subtests, they are not
based on confirmatory factor analyses or other
empirical validation methods within a given para-
digm” (p. 530). Flanagan and Alfonso conclude,
“Notwithstanding the authors’ cautionary state-
ments regarding certain aspects of their interpre-
tive approach, the [book’s] major limitation may
well prove to revolve around the fact that well-
validated and contemporary theories of the struc-
ture of intelligence were not applied more vigor-
ously in their interpretation guidelines” (p. 531).
Their overall criticisms stem from the belief that
the Kaufman approach to profile analyses is anti-
quated because it does not revolve around the
very recent and strongly validated Cattell-Horn-
Carroll (CHC) theory. The CHC theory does
have much empirical support from factor-analytic
studies (McGrew & Flanagan, 1998; see also
Chapter 14) and is a useful framework for inter-
preting intelligence tests. Thus, Flanagan and Al-
fonso’s comments made us stop and review again
the approach we advocate. Is it truly antiquated
and of little or no use to clinicians? Would we be
doing a disservice to psychologists and students
by presenting such an approach?

After pondering and discussing the contribu-
tions of the individual profile analysis, we con-
cluded that the Kaufman-Lichtenberger method
of Wechsler test interpretation is sound and de-
fensible. One of the strongest arguments waged
against our approach was that it does not have
enough psychometric support in terms of factor-
analytic data. All of the support from Flanagan
and McGrew’s cross-battery approach comes
from group data. Although these factor-analytic
data do provide empirical support for their ap-
proach, the approach we advocate examines each
individual, not the performance of a group. The
approaches that we present in our individual
profile interpretation have either theoretical or
clinical backing. We are looking for unique ap-
proaches to address individual profiles. The va-
lidity that comes from group data may never be

available for the individual profile approach that
we advocate. For example, when you look at Dig-
its forward and Digits backward, if you were to
put them together in a factor analysis, they are al-
most always going to load together. However,
this fact does not invalidate the practice of looking
at the difference between them for an individual.
Most people do, in fact, perform better on Digits
forward than on Digits backward. Thus, it is very
noteworthy, and clinically informative, when an
individual scores higher on Digits backward or
when the typical forward–backward discrepancy is
unusually large. We have never advocated inter-
preting a WAIS-III profile or any other IQ test
profile in isolation. Certainly such a practice would
be of questionable validity and of questionable
ethical practice. Thus, after careful consideration
we feel that our individual profile interpretive ap-
proach is justifiable and valid.

Since the publication of our approach to the
interpretation of the WAIS-III profile (Kaufman
& Lichtenberger, 1999), we have received some
specific questions about parts of our step-by-step
approach from clinicians, students, and profes-
sors of psychology. The well-thought-out ques-
tions mainly focus on why we choose to take a
certain step or focus on a particular area of inter-
pretation. We welcomed these questions and
thought it would be helpful for readers of this
book who may have similar questions to see how
we responded to the previously posed questions.
Thus, throughout our description of the inter-
pretive steps we have listed the questions and our
responses in the relevant sections.

CONSIDERATIONS
FOR APPLYING THE 

INTERPRETIVE STEPS
WHEN ONLY 11 SUBTESTS

WERE ADMINISTERED

In addition to the general considerations about pro-
file interpretation discussed above are considerations
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for when only 11 subtests have been adminis-
tered. There are two distinct sets of 11 subtests
that may be administered rather than the entire
14-subtest WAIS-III battery: (1) 11 subtests
needed to calculate the IQs, and (2) 11 subtests
needed to calculate the Indexes. These two sets
of 11 differ mainly in four subtests: Picture Ar-
rangement, Comprehension, Symbol Search,
and Letter-Number Sequencing. Nine subtests
have to be administered whether the IQs or In-
dexes are calculated (i.e., Picture Completion,
Vocabulary, Digit Symbol-Coding, Similarities,
Block Design, Arithmetic, Matrix Reasoning,
Digit Span, Information, and Picture Arrange-
ment). However, if only the IQs are calculated,
then the only remaining subtests that need to be
administered are Picture Arrangement and
Comprehension. In contrast, if only the Indexes
are calculated then the only remaining subtests
that need to be administered are Symbol Search
and Letter-Number Sequencing. We believe
that it is generally best to administer all 14 sub-
tests whenever possible. However, we recognize
that some examiners may need to shorten the
battery to save time (in which case the 11 sub-
tests needed to comprise the Indexes are your
best bet because two of the longer subtests are
not included: Picture Arrangement and Com-
prehension), and some examiners may simply
need or want to derive only the IQs for inter-
pretation (e.g., when comparing old WAIS-R
IQs with new testing results). If saving time is
really a crucial issue, consider using one of the
brief batteries discussed in Chapter 15 (e.g.,
WASI, K-BIT, WRIT). In addition, some disor-
ders, such as Alzheimer’s dementia, warrant giv-
ing an abbreviated battery for specific reasons
(see Chapter 9). Regardless of the reasons for
only administering 11 subtests, some modifica-
tions will need to be made in our step-by-step
approach to interpretation, which was designed
to incorporate all 14 WAIS-III subtests. In each
of the nine steps discussed in Chapters 11 and
12, we highlight where modifications need to be
made to accommodate interpretation of an 11-
subtest battery.

STEP 1: INTERPRET
THE FULL SCALE IQ

The initial step in comprehensive analyses of
WAIS-III profile fluctuations involves systematic
statistical treatment of the most global score, Full
Scale IQ. Following this initial step, proceed in a
stepwise fashion to examination of the other IQs,
Indexes, and, finally, specific subtests. Because the
Full Scale IQ is the most reliable score in the bat-
tery (mean split-half coefficient of .98), it is the
logical starting point in Wechsler profile interpre-
tation. This score should be assigned an intellec-
tual category, using Wechsler’s (1997, Table 2.3,
p. 25) classification system. The purpose of the
verbal label is to facilitate communication, not to
pigeonhole the subject, and most terms in Wech-
sler’s system (e.g., Superior for IQs of 120–129 or
Low Average for IQs in the 80s) communicate
quite well to the professional and layperson alike.
However, the terms used for IQs in the 70–79
range can be unclear. This range is called Border-
line by Wechsler, and IQs of 69 and below are
considered Extremely Low (formerly called Men-
tally Retarded). The term Borderline is indecisive,
and may be confused with the DSM-IV psychiat-
ric label of the same name. Examiners who are ac-
customed to Wechsler’s classification system may
wish to use it with a slight amendment: substitut-
ing Well Below Average for Borderline. We rec-
ommend examining the qualitative description for
the confidence interval, not just the IQ alone. For
example, if a FS-IQ is 108 and the 90% confi-
dence interval is 104 to 113, then the person is
functioning in the Average to High Average
Range. Using such descriptive categories that cor-
respond to the person’s range of functioning helps
to avoid pigeonholing an examinee, and provides
a more accurate description of his or her abilities.

Next, the FS-IQ should be converted to a per-
centile rank, using Wechsler’s (1997, pp. 197–198)
Table A.5, which includes percentile ranks for
every IQ. Finally, surrounding the Full Scale IQ
with a band of error is essential to ensure that the
IQ is perceived as a range rather than a specific
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number. Table A.5 in the WAIS-III Administra-
tion and Scoring Manual (Wechsler, 1997) pre-
sents bands of errors for FS-IQ at two levels of
confidence (90% and 95%).

The confidence intervals provided in the
WAIS-III Administration and Scoring Manual
were derived from a method that uses the stan-
dard error of estimation (Psychological Corpo-
ration, 1997). This method uses an estimated
true score rather than the observed score, which
results in an asymmetrical interval around the
observed score. This asymmetry is more notice-
able on scores at the extremes of the bell curve
(e.g., the 90% confidence interval for a V-IQ of
50 is 47–56) than on scores closer to the norma-
tive mean (e.g., the 90% confidence interval for a
V-IQ of 100 is 96–104). This asymmetry exists
because the estimated true score is always closer
to the mean of the scale than is the observed
score. Thus, a correction for true-score regres-
sion toward the mean is obtained when the con-
fidence interval is based on the estimated true
score and the standard error of estimation is
used. Regardless of how the confidence intervals
are calculated, it is important to utilize them to
communicate, even to the novice, that scores on
intelligence tests have a certain amount of built-
in error. The WAIS-III Interpretive Worksheet
presented at the end of Chapter 12 summarizes
this step as well as all the others that follow.

The Role of Full Scale
IQ in Profile Interpretation

The careful statistical treatment and categoriza-
tion of the Full Scale IQ as the first interpretive
step does not mean that it is holy, or even the most
important result of the evaluation. As the most
global score, it becomes the baseline of the indi-
vidual’s performance, the midpoint that establishes
the person’s own average level of functioning.
This overall score then becomes the fulcrum for
allowing the examiner to determine areas of
strength and weakness within the total profile.
The IQs are normative scores that rank the indi-

vidual against a representative reference group
and establish whether he or she is deficient or av-
erage or bright or superior in overall function-
ing. But the crux of profile interpretation is
ipsative, the evaluation of strong and weak areas
relative to the person’s own midpoint. Ipsative
and normative interpretations are one and the
same only in those instances when the person’s
mean score equals the population mean.

FS-IQ is that midpoint and, as such, becomes
the target for the astute clinician, a target at
which to take careful aim in the search for both
integrities and deficiencies within the cognitive
and behavioral domains. The individual tested
makes an unspoken plea to the examiner not to
summarize his or her intelligence in a single,
cold number; the goal of profile interpretation
should be to respond to that plea by identifying
hypothesized strengths and weaknesses that ex-
tend well beyond the limited information pro-
vided by the FS-IQ and that will conceivably
lead to practical recommendations that help an-
swer the referral questions.

STEP 2: ARE THE VERBAL 
IQ VERSUS THE PERFORMANCE 

IQ (OR THE VERBAL 
COMPREHENSION INDEX 
VERSUS THE PERCEPTUAL 
ORGANIZATION INDEX) 

SIGNIFICANTLY DIFFERENT?

The first challenge to the sanctity of the FS-IQ in
profile interpretation comes from the V–P IQ dis-
crepancy.1 If it is found to be significant, FS-IQ
immediately becomes less important than the dis-
tinction between the person’s verbal and nonverbal

1If only the IQs are derived, then disregard the comparison
between VCI and POI. Similarly, if only the Indexes are de-
rived, then disregard the comparison between V-IQ and P-IQ.
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intelligence in describing his or her cognitive
functioning. The WAIS-III Administration and
Scoring Manual (Wechsler, 1997, Table B.1) gives
values for the significance of the difference be-
tween V-IQ and P-IQ. The overall values for the
Verbal IQ versus the Performance IQ discrepan-
cies are 9 points at the .05 level and 12 points at
the .01 level. We feel the .15 level is too liberal for
most testing purposes, as it contains too much
built-in error; thus, only values at the .01 and .05
levels are presented.

Although we recommend first considering the
V-IQ versus P-IQ differences in determining dis-
crepancies in verbal and nonverbal abilities, it is
wise also to examine these abilities via the Verbal
Comprehension Index (VCI) and the Perceptual
Organization Index (POI). We recommend that
the V-IQ and the P-IQ be considered first be-
cause they are slightly more reliable and stable
than the indexes and because the complete scales
(5–6 regular subtests) measure a much wider array
of abilities than the three-subtest VCI and POI.
Specifically, the mean split-half reliability coeffi-
cients for the V-IQ and P-IQ are .97 and .94, re-
spectively, in comparison to those of the VCI and
POI (.96 and .93). The stability coefficients of the
verbal constructs are .96 for the V-IQ and .95 for
the VCI, and the stability coefficients of the non-
verbal constructs are .91 and .88 for the P-IQ and
the POI, respectively. For the WISC-III, the 5-
subtest scales are not appreciably longer than the
4-subtest indexes. However, the curious decision
by The Psychological Corporation (1997) to limit
the WAIS-III VCI and POI to three subtests lim-
its the generalizability of the attributes measured
by the verbal and nonverbal indexes.

Because of the relative psychometric strength
and clinical breadth of the V-IQ and P-IQ, if a
statistically significant discrepancy exists be-
tween both the V-IQ versus P-IQ and the VCI
versus POI, we suggest using the differences in
the IQs to represent the discrepancy between
overall verbal and nonverbal abilities. However,
if a difference exists between the VCI and POI,
but not the V-IQ and P-IQ, the VCI versus POI
difference should be noted and an explanation
for why this difference is present should be pro-

vided in the written report. The size of the dif-
ference between the VCI and POI needed for
statistical significance is 10 points (p < .05) or 13
points (p < .01). The WAIS-III Interpretive Work-
sheet at the end of Chapter 12 summarizes all the
values needed for significance for the various
comparisons discussed in Step 2.

Psychometric treatment of a global verbal–non-
verbal discrepancy must precede its clinical inter-
pretation. If the V-IQ versus P-IQ difference or
VCI versus POI difference is statistically signi-
ficant, each of these IQs or indexes should be
assigned a descriptive category, converted to a per-
centile rank, and banded with error. Tables A.3,
A.4, A.6, and A.7 in the WAIS-III Administration
and Scoring Manual (Wechsler, 1997) present con-
fidence intervals for Verbal and Performance IQs
and the Verbal Comprehension and Perceptual
Organization Indexes. If, however, the V-IQ–P-IQ
(or VCI–POI) discrepancy is not significant, it is
usually unnecessary to give each IQ or index full
statistical treatment. Sometimes such treatment
will actually confuse the reader of a report because
it seems contradictory; for example, explaining that
a P-IQ of 94 is not significantly higher than a V-IQ
of 87 will make little sense if the former is called
Average and the latter Low Average. In fact, if nei-
ther a significant Verbal IQ versus Performance IQ
nor Verbal Comprehension Index versus Percep-
tual Organization Index discrepancy is found, then
you may assume that overall the examinee’s verbal
and nonverbal skills are fairly evenly developed. It
is important to remember that the finding of non-
significant discrepancies indicates that differences
in scores occurred simply by chance. Thus, be
careful to articulate clearly to readers of your re-
port, for example, that if the VCI is not signifi-
cantly bigger than the POI, then the examinee’s
ability to solve nonverbal problems involving
motor coordination and visual perceptual skill are
approximately equal to his or her ability to demon-
strate verbal knowledge, verbal reasoning, and
verbal expression. One should not speak of an “al-
most” significant difference or a “slight” prefer-
ence for verbal or nonverbal thinking. If the
difference is due to chance, then, for all practical
purposes, it should be thought of as being zero.
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The next steps in the interpretive process focus
on determining whether the global verbal versus
nonverbal discrepancy is interpretable. Thus, if
any significant discrepancy is found in Step 2, you
should proceed to Step 3. However, if no signifi-
cant discrepancies are found in Step 2, it may not
be necessary to complete the next three steps. For
examiners who are comfortable with the nu-
ances of how the V-IQ, P-IQ, VCI, and POI
function, you may skip the next three steps
(Steps 3, 4, and 5) as they are specifically
geared to determine whether the V-IQ versus
P-IQ or VCI versus POI discrepancies can be
meaningfully interpreted. However, for the
novice examiner, or for examiners who desire a
deeper understanding of how the V-IQ, P-IQ,
VCI, and POI are functioning, we recommend
completing Steps 4 and 5, even if there are no sig-
nificant verbal–nonverbal discrepancies. The in-
formation that can be gleaned from Steps 4 and 5
is useful for deciphering the meaningfulness of
the global verbal and nonverbal constructs and
the discrepancies between them. In fact, although

we state that you may skip these steps, most exam-
iners find that valuable information is obtained
when completing all of the steps sequentially,
rather than skipping any. Figure 11.1 poses a
reader’s question about the issue of skipping steps
after Step 2.

STEP 3: ARE THE VERBAL 
IQ VERSUS THE 

PERFORMANCE IQ (OR THE 
VERBAL COMPREHENSION 

INDEX VERSUS THE 
PERCEPTUAL ORGANIZATION 

INDEX) DIFFERENCES 
ABNORMALLY LARGE?

In Step 2 we presented values that determine
whether a person’s Verbal and Performance IQs
or Verbal Comprehension Index and Perceptual

FIGURE 11.1
Reader’s question regarding Step 2

Reader’s Question: “Step 2 states that if the VIQ (or VCI) is not significantly 
different from the PIQ (or POI), then the examiner should skip to step 6 and 
examine the minor WMI and PSI factors. Before examining these factors separately, 
I’m wondering why the examiner wouldn’t first look at Step 4 to see if there is a 
significant difference between VCI and WMI, or a a significant difference between 
POI and PSI, then go on to explain the meaning of the indexes in relation to one 
another.”

Our Response: “Regardless of whether a V–P discrepancy exists, we agree that it 
is important to know whether the V-IQ or the P-IQ are interpretable due to scatter or 
Index variability. As part of Step 7, interpreting the global verbal and nonverbal 
dimensions, we assume that individuals will discuss whether these factors are, 
indeed, interpretable. We often recommend to our students to complete the entire 
WAIS-III Interpretive Worksheet, and then use any aspects of the Steps that are 
informative in writing their report. Simply because the worksheet suggests to skip to 
Step 6, does not preclude you from looking within the IQs in the interim steps as 
well.”
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Organization Index are significantly different,
and Tables 11.1 and 11.2 provide empirical
guidelines for determining whether the V-IQ
versus P-IQ and VCI versus POI discrepancies
are abnormal (i.e., unusually large).2

Values needed for statistically significant dif-
ferences and for abnormal differences (at .15,

.05, and .01 levels) for the total standardization
sample produces the comparison figures shown
in Table 11.3. For each level, the size of the dis-
crepancy required to denote an abnormal differ-
ence is more than twice the value required for
statistical significance.

The determination of statistical significance
(Step 2) assesses only one aspect of a verbal–
nonverbal discrepancy. Is it a chance fluctuation,
or is it large enough to be meaningful (“real”)?
The levels of significance serve only to tell the
clinician how confident to be in the reality or

TABLE 11.1 Size of WAIS-III V-IQ versus P-IQ discrepancy (regardless
of direction) required to be abnormal at various levels of occurrence, by Full 
Scale IQ category

Frequency of
Occurrence in
Normal Population

WAIS-III Full Scale IQ

≤≤≤≤ 79 80–89 90–109 110–119 ≥≥≥≥ 120 Total

<15% 12 15 17 18 20 17
<10% 14 17 19 20 22 19
<05% 17 20 22 26 25 22
<01% 22 27 29 38 38 29

NOTE: The values broken down by IQ-score ranges are based on frequency distribu-
tions provided in Table D.1 by The Psychological Corporation (1997, pp. 300–309)
and the total values are based on frequency distributions provided in Table B.2 by
Wechsler (1997, pp. 206–207). 

TABLE 11.2 Size of WAIS-III VCI versus POI discrepancy (regardless 
of direction) required to be abnormal at various levels of occurrence, by Full 
Scale IQ category

Frequency of
Occurrence in
Normal Population

WAIS-III Full Scale IQ

≤≤≤≤ 79 80–89 90–109 110–119 ≥≥≥≥ 120 Total

<15% 14 17 19 21 21 19
<10% 17 20 22 24 22 22
<05% 22 25 26 29 28 26
<01% 29 32 33 35 39 34

NOTE: The values broken down by IQ-score ranges are based on frequency distribu-
tions provided in Table D.1 by The Psychological Corporation (1997, pp. 300–309)
and the total values are based on frequency distributions provided in Table B.2 by
Wechsler (1997, pp. 206–207). 

2If only the IQs are derived, then disregard the abnormality
comparison between VCI and POI. Similarly, if only the In-
dexes are derived, then disregard the abnormality compari-
son between V-IQ and P-IQ.
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meaningfulness of the discrepancy. A V-IQ > P-
IQ difference that is statistically significant at the
5% level means that the examiner can have 95%
confidence that the observed discrepancy in fa-
vor of Verbal IQ is real and not due to chance.
The 1% level of significance has an analogous
interpretation. A person earning POI > VCI, for
example, at the 1% level, is highly likely (99%
confidence) to have a real or meaningful discrep-
ancy between the two Indexes. The latter indi-
vidual is simply better at expressing his or her
intelligence nonverbally than verbally. This fact
has nothing to do with how often people evi-
dence similar discrepancies; it just doesn’t ad-
dress the issue of frequency of occurrence or
abnormality.

The magnitudes of V–P differences required
to indicate abnormally large discrepancies are
unrelated to formulas or conventional notions of
statistical significance. These values simply re-
flect the proportion of the individuals in the stan-
dardization sample who actually obtained V-IQ
versus P-IQ or VCI versus POI discrepancies of a
given size or greater—statements of fact, not of
statistical probability. Hence, a 9-point V-IQ ver-
sus P-IQ discrepancy defines a statistically signifi-
cant difference at the 5% level of significance but,
in fact, a substantial 42.7% of normal individuals
obtained discrepancies of 9 or more points
(Wechsler, 1997, Table B.2). Similarly, for most
adults, 13 points equals a significant VCI–POI
difference at the 1% level, but 33% of normal

people displayed discrepancies of 12 or more
points.

These findings show that V–P IQ differences
of 9 or more and VCI–POI differences of 10 or
more are statistically meaningful (they are real),
but they are not abnormal because they occur too
frequently (in about 40% of the normal popula-
tion) to be of any concern. In order to determine
whether a V–P discrepancy is truly abnormal,
one must enter Tables 11.1 or 11.2 to find out
which differences occurred rarely among the
members of the standardization sample. The fact
that so many people have differences of 9 or
more points between their V-IQ and P-IQ un-
derscores the fact that it is normal for people to
differ significantly in how well they manifest
their intelligence via verbal comprehension and
expression versus the manipulation of concrete,
nonverbal materials. This finding also character-
ized the children and adolescents in the WISC-
III normative group (Kaufman, 1994a) and in the
standardization sample of earlier editions of
Wechsler’s scales for children and adults (Kauf-
man, 1979b, 1990; Seashore, Wesman, & Dop-
pelt, 1950).

Finding a statistically significant V-IQ versus
P-IQ or VCI versus POI difference does not, by
itself, have any diagnostic implications. To be
potentially important diagnostically, the differ-
ence must be abnormal. It makes no sense to di-
agnose a person as having an abnormality based
primarily on a WAIS-III V–P IQ (or VCI–POI)

TABLE 11.3 Statistically significant and abnormal differences between 
V-IQ and P-IQ and VCI and POI (regardless of direction)

Level

V-IQ vs. P-IQ VCI vs. POI

Statistically
Significant Abnormal

Statistically
Significant Abnormal

<15% 7 17 8 19
<05% 9 22 10 26
<01% 12 29 13 34

NOTE: As stated on page 416, we recommend using the p < .05 or p < .01 level for de-
termining the significance of a discrepancy, as the p < .15 level is too liberal. 
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discrepancy unless that discrepancy is of a mag-
nitude that is likewise abnormal. Consequently,
after finding a statistically significant V–P differ-
ence, clinicians should routinely assess the abnor-
mality of that meaningful discrepancy. Use Table
11.1 to determine whether the magnitude of the
discrepancy denotes an unusual V-IQ > P-IQ or
P-IQ > V-IQ profile, and use Table 11.2 to de-
termine whether the VCI < POI or POI > VCI
discrepancy is unusually large.

Marcella B., a 35-year-old female, obtained a
Verbal IQ of 76, a Performance IQ of 93, and a
Full Scale IQ of 83. The P > V difference of 17
points is significant at the 1% level (see Table
11.3). Entering Table 11.1 in the column denot-
ing Full Scale IQs of 80–89 with the value of 17
points, one discovers that 10% or less of the nor-
mal population of individuals with Full Scale IQs
in the Low Average range obtained V–P IQ dis-
crepancies of 17 or more points. That empirical
fact might be reported in Marcella’s case report
to indicate the precise frequency of occurrence
of her V–P difference.

It is not important whether Tables 11.1, 11.2,
and 11.3 presented in this text are used or if you
prefer to use the more detailed tables presented
in the WAIS-III Manual (Wechsler, 1997), but it
is important that some base-rate table is used.
The WAIS-III Interpretive Worksheet at the end of
Chapter 12 also summarizes the size of the dis-
crepancies necessary for abnormality. For a V–P
difference to be of potential diagnostic signifi-
cance, that difference must be both statistically
significant and reasonably abnormal. The deter-
mination of abnormality should always be de-
rived from the normal base-rate tables presented
here or by Wechsler (1997). The decision about
the unusualness of a particular Wechsler profile
is an empirical issue, not a clinical one. Clinical
acumen becomes important in selecting the most
appropriate criterion of abnormality for a given
assessment purpose in trying to interpret the
meaning of the abnormal difference and in de-
ciding what to do about it.

Matarazzo and Herman (1985) noted: “Data
regarding the statistical significance (relative to a

‘true’ difference from zero) of an obtained V-IQ
versus P-IQ difference have at times been mis-
understood to reflect the actuarial abnormality of
the difference. Too often the result has been con-
clusions about an examinee that are clinically un-
sound” (p. 925). They added: “[A] V-IQ versus
P-IQ difference of 15 points is merely the initial
datum that should stimulate the clinician to
search for corroborating, extra test evidence
from the clinical or social history that such a differ-
ence of 15 points is associated with a potentially
significant diagnostic finding” (p. 928). 

Some researchers have argued that base-rate
tables for IQs and indexes that do not distinguish
between the direction of the difference (e.g., P >
V vs. V > P for IQ discrepancies) are primarily
useful when examiners have no clinical hypothe-
ses about the anticipated direction of the differ-
ences (Sattler, 2001; Tulsky, Zhu, & Vasquez,
1998). These researchers argue that, when there
are valid hypotheses about directionality, then the
tables that rely on absolute differences between
IQs or indexes (regardless of direction) will lead
clinicians to overestimate the frequency of occur-
rence of an observed discrepancy score. Their
suggestions make sense in situations where exam-
iners have a clear-cut notion of the direction of
the discrepancy. For example, when assessing an
adult with known brain damage to the right hemi-
sphere, it is reasonable to hypothesize a V > P and
VCI > POI profile; when testing a learning-dis-
abled adolescent or adult, it is sensible to expect
POI > WMI and POI > PSI profiles; when testing
a lawyer or English professor as part of a clinical
evaluation, one would anticipate V > P and VCI >
POI; and so forth. In instances such as these, it is
probably wise simply to cut the WAIS-III base rates
in half, and use those values, rather than the larger
values in the table. However, it does not seem
necessary to refer to the special tables developed
by Tulsky, Rolfhus, and Zhu (in press) for the
WAIS-III and WMS-III, which reports the pre-
cise observed values for each direction of differ-
ence between IQs and indexes. Indeed, Tulsky et
al. (in press) found no difference between the clin-
ical application of their exact table versus the esti-
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mates obtained by dividing the absolute values in
half. In general, for most clinical cases, where the
examiner does not have a strong a priori idea of
what the V–P or index pattern will be, do not use
the “halved” base rates. For those occasional, se-
lect, clear-cut cases—probably most often with
neuropsychological assessments—it is acceptable
to divide the base rates in half.

The tables of statistical significance and ab-
normality presented in Chapter 11 will, we hope,
discourage psychoanalytically oriented clinicians
from making unfounded inferences from differ-
ences between the Verbal and Performance
scales. For example, Allison, Blatt, and Zimet
(1968) claimed: “An eight to ten point difference
between Verbal and Performance IQs... indi-
cates only a highly verbal subject with possible
obsessive compulsive tendencies. When the Ver-
bal IQ begins to have a marked imbalance over
the Performance IQ (by greater than 15 points),
more serious pathological trends may be consid-
ered” (p. 34). Even more outrageous in view of
data for normal adults is Allison et al.’s (1968)
proclamation that “a Performance IQ greater
than a Verbal IQ in individuals of at least average
intelligence is atypical. Three major diagnostic
trends, all of which have acting out as a primary
feature, are suggested by such a pattern: hysteric,
narcissistic, and psychopathic character disor-
ders” (p. 35).

The importance of base-rate data for assessing
the abnormality of V-IQ versus P-IQ or VCI ver-
sus POI differences, presented here, is revealed in
an illustrative case report. Robert N., a mildly re-
tarded man (Chapter 9), displayed a WAIS-III V >
P discrepancy of 16 points. Such a discrepancy oc-
curs infrequently (less than 7% of the time) only
for individuals earning FS-IQs below 70 (see Ta-
ble D.1 of the WAIS-III/WMS-III Technical Man-
ual), but is not considered unusual for someone
who earns a Full Scale IQ of 115. Consequently,
the difference is abnormal for Robert but not for
an individual functioning in the High Average
range of intelligence.

If a V-IQ versus P-IQ or VCI versus POI dif-
ference is large enough to be abnormal, the ex-

aminer should conclude that the adolescent or
adult has a real preference for verbal or nonverbal
expression of intelligence. Even if some scatter is
found within the IQs or indexes, if an abnormally
large difference exists it should be interpreted.
This difference may relate to the best way to
teach new material to a person or to remediate
that person (e.g., a learning-disabled high school
or college student); it may relate to recommenda-
tions regarding a person’s occupational choice, or
it may be pertinent to any decision about the per-
son’s clinical treatment that is affected by
whether the person is more adept verbally or
nonverbally. Simply put, when a discrepancy is
abnormally large, we consider those too large to
ignore for any reason. In the decision box for
Step 3 of our interpretive worksheet, we sug-
gest that you may skip Steps 4 and 5 if either
a V-IQ versus P-IQ or VCI versus POI dis-
crepancy is found to be abnormally large (af-
ter, of course, the discrepancy is interpreted).
However, if you desire to gain more in-depth in-
formation about how the factor indexes are func-
tioning and, thereby, impacting the IQs, you may
find useful information in completing all steps,
including 4 and 5. Figure 11.2 poses another
reader’s question regarding Step 3.

STEP 4: IS THE V-IQ
VERSUS P-IQ DISCREPANCY 

INTERPRETABLE?

Determination of whether there was a significant
discrepancy between either the V-IQ and P-IQ
or the VCI and POI took place in Step 2.3 How-
ever, if such discrepancies were not found to be
abnormally large (Step 3), further investigation
needs to take place before those discrepancies

3If only the IQs are derived, then disregard the VCI-WMI and
POI-PSI comparisons, and instead just assess the level of sub-
test scatter in each of the IQs. If only the Indexes are derived,
then just calculate the VCI-WMI and POI-PSI discrepancies
and skip assessment of subtest scatter in the IQs.
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can be interpreted. For instance, if either the V-
IQ or P-IQ is not measuring a unitary ability,
then the V-P IQ discrepancies are not interpret-
able. In some instances, a clearer picture of an
individual’s verbal versus nonverbal skills will
come from the “purer” Verbal Comprehension
Index and Perceptual Organization Index, rather
than the discrepancy between the IQ scales. Step
4 helps to determine whether the V-IQ versus P-
IQ discrepancy is interpretable in a clinical or
practical sense. Note, however, that if Step 3
revealed an abnormally large V-IQ versus P-
IQ (or VCI vs. POI) discrepancy, examiners
should interpret this notable verbal–nonver-
bal difference regardless of the outcome of
Step 4. In addition, as stated at the end of Step 2,

experienced clinicians may choose to skip Step 4
(and Step 5 as well) if significant differences were
not present between the V-IQ and P-IQ or the
POI and PSI, unless they choose to gather more
in-depth information about how the IQs and in-
dexes are functioning.

The Verbal Scale of the WAIS-III is split into
a pair of Indexes: Verbal Comprehension and
Working Memory. The Performance Scale is
also split into 2 Indexes: Perceptual Organiza-
tion and Processing Speed. The abilities mea-
sured by each of these pairs of indexes are
summarized in Table 11.4.

The V-IQ is not a very meaningful construct
if the Verbal triad of Vocabulary–Similarities–
Information is significantly different from the

FIGURE 11.2
Reader’s question regarding Step 3

Reader’s Question: “Step 3 states that if the VIQ–PIQ difference is abnormally 
large, the examiner should explain this abnormally large difference (which makes 
sense to me), and then skip to Step 6 (looking at the minor WMI and PSI factors). 
My question is this: even if the VIQ–PIQ is abnormally large, wouldn’t you still want 
to look at Step 4 to see if the VIQ scale splits apart into the VCI and WMI factors 
and to see if the PIQ scale splits apart into the POI and PSI factors. It seems that 
you could have an abnormally large VIQ–PIQ difference, but these scales might not 
hold together as unitary dimensions.”

Our Response: “Our approach in this book was to let the reader know that the 
most reliable scales are always worth interpreting first and foremost, if possible. 
Thus, an abnormally large V–P difference is critical to interpret, regardless of 
whether there were differences between the other factors. So, that is really the 
bottom line. Remember, the six-subtest WAIS-III Verbal scale is twice as long as 
the three-subtest VC scale, and for the nonverbal scales the ratio is 5 to 3. 
Therefore, on the WAIS-III much more credence is given to to the V–P split than the 
VC–PO split. So if a WAIS-III V–P discrepancy is abnormally large, that finding is 
quite reliable and more important (to us) than the much smaller factor indexes. 
However, we believe that it is always reasonable to “investigate” hunches, both 
empirical and clinical, as well as fully understand how the factors look in comparison 
to each other. The heart of “intelligent testing” is to be a detective, not to be rigid, 
and to follow hunches. Our Steps or guidelines are just that—suggestions. They are 
not mandates. Always do what your “clinical heart” believes to be best, just be sure 
to have a rationale and not to ignore data completely.”
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Arithmetic–Digit Span–Letter-Number Sequenc-
ing triad. In such a situation, when the VCI is
significantly greater or less than the WMI, the
V-IQ is not a unitary construct. Likewise, if the
Picture Completion–Block Design–Matrix Rea-
soning triad is significantly different from the
Performance duo of Digit Symbol-Coding and
Symbol Search, then the P-IQ is not meaningful
and is not a unitary construct. Thus, a significant
discrepancy between the POI and PSI yields a
nonmeaningful P-IQ. Table 11.5 provides the
discrepancy values necessary for the Indexes to
be considered significantly different from one
another.

Significant variability between the factor in-
dexes making up the IQs creates IQs that are un-
interpretable. However, even if the pairs of
factor indexes do not differ significantly, the IQs
still may not be interpretable if significant sub-
test scatter exists within the Verbal Scale or the
Performance Scale. Beyond examination of

VCI–WMI discrepancies and POI–PSI discrep-
ancies, to determine whether each IQ is measur-
ing a unitary construct, the scaled-score range
must be examined to determine the amount of
subtest scatter. To compute the range, subtract
the person’s lowest Verbal subtest scaled score
from his or her highest Verbal subtest scaled

TABLE 11.4 Abilities measured by pairs of factor indexes

Verbal IQ

Verbal Comprehension Index
Verbal conceptualization, knowledge,

and expression. Answering oral questions
that measure factual knowledge, word 
meanings, reasoning, and the ability to

express ideas in words.

Working Memory  Index
Number ability and sequential processing. 

Responding to oral stimuli that involve the 
handling of numbers and/or letters in a step-
by-step, sequential fashion and require a good, 

nondistractible attention span for success.

Performance IQ

Perceptual Organization Index
Nonverbal thinking and visual–motor 

coordination. Integrating visual stimuli, 
reasoning nonverbally, and applying visual–
spatial and visual–motor skills to solve the 

kinds of problems that are not school-taught.

Processing Speed Index
Response speed. Demonstrating extreme

speed in solving an assortment of
nonverbal problems (speed of

thinking as well as motor speed).

NOTE: From Essentials of WAIS-III assessment (p. 121), by A. S. Kaufman & E. O. Lichtenberger, 1999, New
York: Wiley.

TABLE 11.5 Size of discrepancies between pairs
of factor indexes necessary for statistical significance

Factor Index
Comparisons

Size of Discrepancy
Necessary for Significance

p < .01 p < .05
Not

Significant

VCI vs. POI 13 or more 10–12 0–90
VCI vs. WMI 13 or more 10–12 0–90
POI vs. PSI 17 or more 13–16 0–12 
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score (to obtain Verbal scale range). Similarly,
subtract the person’s lowest Performance subtest
scaled score from his or her highest Performance
subtest scaled score (to obtain Performance scale
range). The range of subtest scaled score of the
Verbal and Performance scales must each be 8 or
more points to be considered abnormal (see Ta-
ble 11.6). When computing these scaled-score
ranges, include only the scaled scores of the six
subtests that comprise the V-IQ and the scaled
scores of the five subtests that comprise the P-IQ.
If you have substituted a supplemental Verbal or
Performance subtest in the calculation of one of
the IQs, then that substituted subtest should be
used in the calculation of the range of subtest
scaled scores.

Scatter (i.e., abnormal variability) among Ver-
bal subtests indicates that the client’s Verbal IQ
represents a summary of diverse abilities and
does not represent a unitary entity. If an abnor-
mal amount of scatter is present across subtest
scores, a global verbal ability is not likely respon-
sible for the individual’s scaled scores. Similar
logic applies to the Performance IQ. Thus, if un-
usually large scatter is present in either IQ scale,
making at least one of the IQs uninterpretable,
then the discrepancy between the V-IQ and P-IQ
is not very meaningful or interpretable.

To determine when the V-IQ versus P-IQ dis-
crepancy can be interpreted, four questions must
be answered: two about the Verbal scale and two
about the Performance scale. Table 11.7 outlines
the questions to ask about each IQ scale. First, ex-
amine the difference between the VCI and WMI
to determine whether the discrepancy is signifi-

cant (10-point discrepancy between indexes is
necessary at the p < .05 level). Next, check the
amount of scatter in the Verbal scale (a range of 8
scaled score points or more is considered abnor-
mal variability between the six Verbal subtests).
Then perform a parallel process for the Perfor-
mance scale. Examine the POI versus PSI dis-
crepancy to detect any significant differences (a
13-point discrepancy between indexes is neces-
sary at the p < .05 level), and check Performance
scatter (8 scaled-score points is abnormal subtest
scatter). If either of the two questions about the
Verbal scale indicate significant variability within
the scale, then the Verbal IQ does not reflect a
unitary construct for that person, and the V-IQ
should probably not be interpreted. Likewise, if
significant differences between indexes or signifi-
cant subtest scatter are found in the Performance
scale, then the Performance IQ does not reflect a
unitary construct for that person, and the P-IQ
probably should not be interpreted.

In summary, if all of the Step 4 questions are an-
swered “no,” then both the V-IQ and P-IQ are
meaningful constructs, and, therefore, the V-IQ
versus P-IQ difference provides a meaningful way
to denote whether a child differs in verbal versus
nonverbal intelligence. If the V-IQ versus P-IQ
difference is statistically significant (see Step 2),
then the examinee truly differs in his or her ver-
bal and nonverbal intelligence. If the separate IQ
scales are unitary, then the Verbal and Perfor-
mance IQs merit interpretation. If the V-IQ and
P-IQ are meaningfully interpretable, then these
IQs are the best values to represent a client’s glo-
bal verbal and nonverbal abilities, rather than the

TABLE 11.6 Range of subtest scaled scores considered abnormal in Verbal 
and Performance IQs

Type of Scatter Calculation of Range
Abnormal

Scatter
Not

Abnormal

Verbal Scale High scaled score minus low scaled score of 6 
Verbal IQ tests

8 or more 0–7

Performance Scale High scaled score minus low scaled score 
of 5 Performance IQ tests

8 or more 0–7 
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426 PART IV INTERPRETATION OF THE WAIS-III PROFILE

VC and PO Indexes. Thus, if the V–P IQ dis-
crepancy is interpretable, you may choose to skip
Step 5, which examines VCI and POI, and move
ahead to Step 6.

However, if the answer to at least one of the
Step 4 questions is “yes,” then either the V-IQ,
P-IQ, or both IQs are not interpretable. There-
fore, the Verbal–Performance IQ discrepancy is
probably also NOT interpretable, and the differ-
ence between V-IQ and P-IQ should usually not
be considered a meaningful reflection of discrep-
ant global verbal versus nonverbal abilities (see
Step 4 Decision Box shown in Table 11.8). If ei-
ther the V-IQ or P-IQ are uninterpretable, for
whatever reason, move to Step 5, where the VCI
and POI will be examined. The WAIS-III Inter-
pretive Worksheet (Chapter 12) walks you through
all of the questions posed in Step 4.

STEP 5: IS VCI 
VERSUS POI DIFFERENCE 

INTERPRETABLE?

The WAIS-III Verbal Comprehension Index
and the Perceptual Organization Index provide
examiners with an alternate pair of standard
scores for comparing global verbal and nonver-
bal abilities, supplementing (and sometimes re-
placing) the all-encompassing V-IQ and P-IQ.4

The factor indexes are sometimes considered
“purer” measures of verbal and nonverbal intelli-
gence. As detailed in Table 11.4, the VCI ex-
cludes the subtests that are thought to measure
sequential processing, working memory, and
number ability, and, instead, measures concep-
tual thought and verbal expression. The POI ex-
cludes the two subtests that tap mental and
motor speed, and this index captures one’s non-
verbal thinking and application of visual–spatial
skill. Figure 11.3 poses a reader’s question about
why we chose to focus only on certain WAIS-III
index comparisons, such as the VCI versus POI.

To determine whether the VCI and POI are
unitary constructs, the factor indexes need to be
checked for subtest scatter or variability, just as
the IQs were examined. Two parallel questions
need to be asked about the factors to ascertain if
either one is compromised by too much scatter:
(1) Is there significant scatter among the VCI sub-
tests, and (2) Is there significant scatter among the
POI subtests? As noted in Table 11.9, a 5 or
more point range between the scaled score of the
highest and lowest VCI subtests is considered
abnormal, and a 6 or more point range between
scaled scores of the highest and lowest POI sub-
tests is considered abnormal. The WAIS-III
manual did not provide these ranges, so we com-
puted them in the following way. The VCI and
POI each includes three subtests. It is possible to
compare pairs of scaled scores within each scale
to determine if they are significantly different
(data are provided in Wechsler, 1997, Table B.4).
For VCI and POI, three pairwise comparisons

TABLE 11.8 Step 4 Decision Box

STEP 4 Outcome Impact on V-IQ and P-IQ How to Proceed

If ALL the answers to
STEP 4 questions A, B, C,
and D are NO

→ then V-IQ versus P-IQ 
discrepancy is interpretable

→ Explain the meaningful difference 
between V-IQ & P-IQ. Then 
you may skip to STEP 6, 
if you choose.

If the answer to one or
more questions in STEP 4
is YES

→ then the V-IQ versus P-IQ 
difference should probably not 
be interpreted

→ Examine VCI versus POI 
discrepancy in STEP 5. 

4If only the IQs were derived, then skip Steps 5 and 6.
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are possible (for the VCI, these comparisons are
Information vs. Similarities, Information vs. Vo-
cabulary, and Similarities vs. Vocabulary). We
decided that “abnormal scatter” on the VCI and
POI would correspond to the smallest scaled-
score range that ensured significant discrepan-
cies (p < .05) between at least two of the three
pairwise comparisons. For the VCI, that cor-
responded to a range of 5 points and, for the

POI, to a range of 6 points. The WAIS-III Inter-
pretive Worksheet (Chapter 12) also specifies these
values.

Unless the discrepancy between the VCI and
POI is abnormally large (see Step 3), if abnormal
scatter is found in either the VCI or POI (“yes”
answers to either question), then the VCI–POI
discrepancy should probably not be interpreted.
Abnormal scatter present in either of these factors

FIGURE 11.3
Reader’s question regarding Step 6

Reader’s Question: “The Record Form for the WAIS-III has a section for 
comparing all possible combinations of the four indexes, yet the WAIS-II technical 
manual at this point recommends only comparisons between VCI and WMI, and 
between POI and PSI. I was wondering whether you have considered an approach 
looking at the mean of the four indexes, and then comparing each of the indexes to 
this mean to look for statistically significant index strengths or weaknesses. It seems 
as though this kind of approach, examining all possible index strengths and 
weaknesses, would be useful for both diagnostic and treatment planning purposes.”

Our Response: “We were attempting to provide the most streamlined interpretive 
process that would provide the user with many useful hypotheses. Going from the 
global scales to specific subtests and examining the hypothesized abilities that 
underlie strengths and weaknesses is usually quite fruitful. Certainly, you may find 
additional means of uncovering hypotheses, such as examining other combinations 
of factor indexes. However, we find the factor discrepancies that are most 
theoretically and empirically informative are those that we suggest. We do 
recommend that you take from our system what is helpful, and modify it with what 
you find most clinically beneficial.”

TABLE 11.9 Range of subtest scaled scores considered abnormal in VCI and POI

Type of Scatter Calculation of Range
Abnormal
Scatter

Not
Abnormal

Verbal Conceptualization High scaled score minus low scaled 
score of 3 Verbal Conceptualization 
Index subtests

5 or more 0–4

Perceptual Organization High Scaled Score minus low scaled 
score of 3 Perceptual Organization 
Index subtests

6 or more 0–5 
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indicates that the Index cannot be meaningfully
interpreted, as it is not a unitary factor. When nei-
ther the V–P IQ discrepancy nor the VC–PO In-
dex discrepancy is interpretable, then the verbal
and nonverbal constructs are not meaningful for
that individual. However, if neither the VCI nor
POI has abnormal scatter, then the two scales are
interpretable and so is the significant discrep-
ancy between them (see Table 11.10, which
shows Step 5 from the WAIS-III Interpretive
Worksheet). In either case, the next step in the in-
terpretive process is to investigate the smallest fac-
tors on the WAIS-III (PSI and WMI). Figure 11.4
poses a reader’s question regarding the Decision
Boxes that appear prior to Step 6.

STEP 6: DETERMINE
WHETHER THE 

WORKING MEMORY
AND PROCESSING SPEED

INDEXES ARE INTERPRETABLE

Examination of the V-IQ, P-IQ, VCI, and POI
in Steps 4 and 5 helped to determine if they were
unitary dimensions, and, in a similar vein, the
smallest factors also need to be checked for ab-
normal scatter. The lowest scaled score of the
three Working Memory Index subtests should be
subtracted from the highest scaled score on this
Index to obtain the range of scores. If the scatter

is 6 or more points, then the WMI should not be
interpreted as a meaningful, unitary construct.
(The same method for inferring abnormal scat-
ter in the VCI and POI was used to obtain the 6-
point value for WMI.) The absolute difference
between the Symbol Search scaled score and
Digit Symbol-Coding scaled score provides the
range of scores on the Processing Speed Index. If
the PSI scatter is 4 or more points (a significant
discrepancy at the .05 level), then this Index does
not represent a unitary construct and should not
be interpreted. Table 11.11 and the WAIS-III In-
terpretive Worksheet in Chapter 12 review the val-
ues necessary to determine abnormal scatter on
the WMI and PSI.

STEP 7: INTERPRET
THE GLOBAL VERBAL

AND NONVERBAL 
DIMENSIONS, AS WELL 

AS THE SMALL FACTORS, 
IF THEY WERE FOUND 
TO BE INTERPRETABLE

Steps 1 through 6 complete the empirical exam-
ination of the IQs and indexes. After examining
the information gleaned from the first six steps
we know which scores should, or perhaps should
not, be interpreted. As you examine the results of

TABLE 11.10 Summary of Step 5

STEP 5 Outcome Impact on VCI and POI How to Proceed

If there is not an abnormal amount of 
scatter among either the VCI or POI 
subtests (i.e., the answers to STEP 5 
questions A & B are both NO)

→ then VCI versus POI
discrepancy is interpretable

→ Explain the meaningful difference 
between VCI & POI.

If there is an abnormal amount of 
scatter among either the VCI or POI 
subtests (i.e., the answer to either 
STEP 5 question A or B is YES)

→ then the VCI versus POI
discrepancy should probably 
not be interpreted

→ Do not interpret VCI versus POI 
difference. 
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the first six Steps, it is useful to conceptualize the
structure of the WAIS-III as a hierarchy in which
the bottom tiers impact the tiers above (see Figure
11.5 for a pictorial description of the tiers of the
WAIS-III). For example, moving through the first
six steps, you may find that variability in the low-
est level of the WAIS-III tiered structure (the
subtests) has rippling effects all the way to the in-
terpretability of the Full Scale IQ (top tier). Fig-
ure 11.6 depicts how variability at the lowest

level can impact the interpretability or meaning-
fulness of the levels above. Figure 11.6 shows an
abnormal amount of variability among the Per-
ceptual Organization subtests, which means that
the POI is not a meaningful construct to inter-
pret. Therefore neither the POI versus PSI com-
parison nor POI–VCI comparison can be
meaningfully interpreted. This POI subtest scat-
ter also impacts the interpretation of the P-IQ
and, ultimately, the Full Scale IQ.

FIGURE 11.4
Reader’s question regarding Decision Boxes prior to Step 6

Reader’s Question: “The students with whom I work like the linearity of your steps, 
but seem to get sidetracked and confused by some of the ‘Decision Boxes’ 
throughout the Steps that suggest that they skip steps here and there. Is it really 
important to ‘skip’ steps if the worksheet’s decisions boxes say to do so?”

Our Response: “We recommend that you take from our system what is helpful, and 
modify it with what you find most clinically beneficial. To new examiners, the 
interpretive process can be confusing at times (as your students have expressed to 
you). In our Steps, we attempted to simplify the process as much as possible, but 
there are some aspects that must remain complex. Following the “cookbook 
approach” is a good start to interpretation, but students/clinicians must also 
integrate their conceptual and theoretical understanding of the instrument to create 
an in-depth understanding of the peaks and valleys in a profile. When we are 
instructing students who are newly learning the WAIS-III and how to interpret it, we 
suggest that they go through each of the interpretive Steps one-by-one, rather than 
skipping any. Completing these Steps in a linear fashion initially will help to develop 
a more in-depth understanding of how the instrument functions, and how to best 
describe the results to clients. As students become more familiar with the 
interpretation of the instrument, then they may find it more useful to skip steps as 
suggested in our Decision Boxes.”

TABLE 11.11 Range of subtest scaled scores considered abnormal in WMI and PSI

Type of Scatter Calculation of Range
Abnormal
Scatter

Not
Abnormal

Working Memory High scaled score minus low scaled score of 3 
Working Memory Index Subtests

6 or more 0–5

Processing Speed High Scaled Score minus low scaled score of 2 
Processing Speed Index subtests

4 or more 0–3 
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Although examination of Steps 1 through 6 is
crucial in determining what scores to interpret,
this process is different from actually interpret-
ing them. Step 7 leads examiners to explore a va-
riety of interpretive hypotheses derived from
diverse theoretical, clinical, and research-based
interpretations. The next few pages outline some
of the possible interpretations of these global di-
mensions (also see Chapters 8 and 9 for informa-
tion on global profiles in unique populations).
We organize Step 7 into the following areas:
(1) general interpretation of WAIS-III Indexes,
and (2) Horn and Bannatyne formulations to in-
terpret global verbal, global nonverbal, working
memory, and processing speed dimensions.

GENERAL INTERPRETATION 
OF WAIS-III INDEXES

Verbal Comprehension Index
The VCI, comprised of Vocabulary, Similarities,
and Information, measures verbal reasoning and
verbal acquired knowledge. Through answering
questions, defining words, and determining how

words are alike, the VCI provides a measure of
factual knowledge, word knowledge, and verbal
reasoning, as well as one’s ability to express his or
her ideas in words. The VCI is most similar to
the Crystallized (Gc) dimension of the fluid–
crystallized dichotomy (Horn, 1989). Although
other subtests can be categorized under Gc, in
addition to the three VCI subtests (most notably
Comprehension), the VCI embodies the concept
of crystallized skills (knowledge that is dependent
on school-learned knowledge and acculturation).
The VCI also shares conceptual similarities with
two of Bannatyne’s constructs: Verbal Conceptu-
alization Ability and Acquired Knowledge. The
Horn and Bannatyne constructs were discussed
in more depth in Chapter 10 and formulas for
creating standard-score comparisons of these
constructs are provided later in this chapter.

Perceptual Organization Index
The POI, comprised of Picture Completion,
Block Design, and Matrix Reasoning, measures
visual–spatial problem solving, nonverbal rea-
soning, and visual–motor skills. Through copy-
ing three-dimensional designs, completing visual

FIGURE 11.5
WAIS-III structure: Four-tier hierarchy
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puzzles, and determining what is missing from a
stimulus picture, the POI assesses one’s ability to
visually integrate information, motorically ma-
nipulate objects, and apply visual–spatial skills to
problems that are not school-taught. The POI is
most similar to the Broad Visualization (Gv) and
Fluid (Gf ) dimensions of Horn’s expanded Gf–Gc
model (Horn, 1989; Horn & Hofer, 1992; Horn
& Noll, 1997). As we discuss elsewhere in this
book, we don’t view the POI as a “pure” measure
of fluid ability, as visual–spatial abilities and vi-
sual–motor abilities are inextricably intertwined
with the fluid components of the POI subtests.
The POI also shares conceptual similarities with
Bannatyne’s Spatial Ability construct. Again, the

Horn and Bannatyne constructs were discussed
in more depth in Chapter 10, and formulas for
creating standard score comparisons of these
constructs are provided later in this chapter.

Working Memory Index
The Arithmetic–Digit Span–Letter-Number Se-
quencing triad forms the WAIS-III Working
Memory Index (WMI). It is similar to the
WISC-III Freedom from Distractibility Factor,
but contains an additional subtest and is more
reliable. The name of this index, Working Mem-
ory, conveys one possible interpretation of the

FIGURE 11.6
Impact of POI Subtest Scatter on the other Tiers of the WAIS-III Hierarchy
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index’s score. However, interpretation of the
WMI score cannot be done on the basis of its
name alone. Accurate interpretation of this in-
dex, and any other score, must integrate behav-
ioral observations during testing, background
information collected on the examinee, and the
person’s nuances of test performance (e.g., for-
ward versus backward span on Digit Span). A
wide range of interpretations may be applied to
the WMI in addition to working memory, in-
cluding attention, concentration, anxiety, se-
quencing ability, sequential processing, number
ability, planning ability, short-term memory,
executive processing or planning, and even visu-
alization. The diverse interpretations of the
WMI encompass both the cognitive and behav-
ioral domains (see Table 11.12).

Behavioral explanations for a person’s low
WMI score (e.g., distractibility, inattention, low
concentration, hyperactivity, anxiety) require
clinical support. For example, if examinees fre-
quently ask you to repeat questions during the
testing session because they are unable to main-
tain attention, this observation would provide
good clinical data to support an interpretation of
inattention or distractibility. Additional sources
of information to support interpretations may
include the client’s reason for referral or back-

ground information. For example, if a young ex-
ecutive who earned a low WMI came to you for
an evaluation of ADHD because she found her-
self unable to concentrate for more than five
minutes on paperwork or business meetings,
such background information could provide
good corroborating evidence of “short attention
span” as an explanation of her low index. Even
that referral information, though, ought to be
reinforced by clinical observations of inattention
during the administration of at least one Work-
ing Memory subtest.

When considering anxiety as an influence on
the WMI score, examine the referral question to
determine if it alludes to anxiety; again, integrate
referral information with behavioral observa-
tions during rapport building and the test ad-
ministration, noting whether signs of anxiety
were present. Other subtests may have also been
influenced by anxiety, especially highly speeded
tasks on the Performance Scale. Anxiety may be
manifested in excess motor activity, excessive
talking, or distractibility during an assessment.

Difficulty with numbers sometimes is reflected
in a low WMI. If a client has not adequately mas-
tered computational skills, then behaviors such as
counting on fingers or writing with fingers may
be observed. Adolescents and adults with such
difficulties may also report a history of strug-
gling in math classes or experiencing anxiety
about balancing their checkbook or performing
daily activities related to numbers (shopping in a
supermarket, following recipes). Often the
Arithmetic subtest reveals such numerical diffi-
culties, but the Digits backward portion of Digit
Span may allude to difficulties as well. In con-
trast to Digits backward, performance on Digits
forward may be adequate, as it involves simple
rote memory. However, the backward span may
be poorer as it involves manipulation of the
numbers and is more complex. Letter-Number
Sequencing may also be informative if examinees
can correctly sequence the letters but not the
numbers. Additional support for difficulty with
symbolic representations (related to numbers)
can be obtained from performance on Digit

TABLE 11.12 Possible WMI interpretations

anxiety
attention
concentration
executive processing or planning
number ability
planning ability
sequencing ability
sequential processing
short-term memory
visualization
working memory

NOTE: Adapted from Essentials of WAIS-III assessment (p. 136),
by A. S. Kaufman & E. O. Lichtenberger, 1999, New York:
Wiley. 
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Symbol-Coding. Note, also, that strong perfor-
mance on the WMI needs explanation. For ex-
ample, good number ability may sometimes
explain high scores on WMI. To illustrate, con-
sider accountants who earn a scaled score of 18
or 19 on Arithmetic and have an exceptional
backward span for digits. These accountants
were likely aided on the WMI by their history of
manipulating numbers during the course of their
occupational career, as well as by a facility with
numbers that may have been instrumental in
their occupational choice.

Given the name of the index, working mem-
ory ability (good or bad) is always a potential ex-
planation for how a client performs on the
WMI. One WMI task, in particular, is a proto-
typical measure of the cognitive function of
working memory: Letter-Number Sequencing.
Letter-Number Sequencing (LNS) requires an
individual to hold letters and numbers in mind,
reorganize them, and then repeat them sequen-
tially. Like the Digits backward portion of Digit
Span, LNS requires visualization and manipula-
tion. Repeating digits in a forward order is more
of an automatic task, and does not strain one’s
working memory. Arithmetic also requires ma-
nipulation and spatial visualization (in addition
to knowledge of basic computational facts).
Thus, if interpreting the WMI as a possible mea-
sure of working memory, we recommend that
you examine the forward and backward portions
of Digit Span separately and compare these with
Arithmetic and Letter-Number Sequencing.
Adults with weak working memory abilities may
demonstrate poor performance on Digits back-
ward, Letter-Number Sequencing, and Arith-
metic, but may, at the same time, perform
adequately on Digits forward because this rote
recall task taps a different skill. If only the total
Digit Span scaled score is considered, the possi-
ble discrepancy between the forward and back-
ward span will be masked, and invaluable
information lost. To further verify “memory”
hypotheses, memory of Digit Symbol-Coding
stimuli can be utilized. The supplemental Digit-
Symbol Pairing and Free Recall procedures can

help determine how well individuals have held
these visual stimuli in their memory.

Processing Speed Factor
Digit Symbol-Coding and Symbol Search com-
prise the Processing Speed Index (PSI). Although
the name of the index suggests that interpretation
of the PSI may be linked to processing speed,
scores on this index may also denote good or poor
fine motor coordination, motivation, visual mem-
ory, planning ability, or working memory; in addi-
tion poor scores are sometimes due to reflectivity
or compulsiveness (Table 11.13).

To a considerable degree, Symbol Search taps
mental speed, whereas Digit Symbol-Coding pri-
marily measures psychomotor speed. Thus, to in-
terpret the PSI, you need to discern whether
mental or psychomotor speed is impacting the
score (or whether both are contributing factors).
Careful observation can provide information on
motor coordination. For instance, take note of
how an adolescent or adult holds the pencil dur-
ing the PSI tasks. An awkward grip on the pencil
or pencil strokes that are not fluid can be indica-
tors of poor visual–motor coordination. Obser-
vation of visual–motor coordination during
other subtests such as Block Design and Picture
Arrangement, when a client is required to ma-
nipulate objects, also provides valuable support-
ive information. Visual–perceptual problems
may also affect performance on the PSI. Such

TABLE 11.13 Possible PSI interpretations

compulsiveness
motivation
planning ability
processing speed
reflectiveness
visual memory
visual–motor coordination

NOTE: From Essentials of WAIS-III assessment (p. 139), by A. S.
Kaufman & E. O. Lichtenberger, 1999, New York: Wiley.
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difficulties may be evident in the quality of
adults’ drawing on The Digit Symbol-Coding
subtest, in the nature of their errors on Block
Design and Object Assembly items, and possible
figure–ground problems or distortions on Pic-
ture Completion items. One of the supplemental
Digit Symbol-Coding tasks, Digit-Symbol Copy,
helps determine whether perceptual accuracy and
speed are impacting a person’s score (while rul-
ing out the effect of memory).

Additional variables may also affect PSI scores,
such as level of motivation, anxiety, perfection-
ism, and other noncognitive factors. For example,
an individual’s reluctance to try his or her best to
work quickly (perhaps for fear of failing) can
negatively affect PSI scores. Also, some people
compulsively draw each symbol in Digit Symbol-
Coding or draw a perfect diagonal through the
Symbol Search boxes. Anxiety may disrupt a per-
son’s ability to remain focused on the PSI tasks,
which may reduce PSI scores as well.

Planning ability and memory are two other
variables to consider when interpreting PSI.
Planning ability is especially apparent during
Symbol Search, which requires efficient han-
dling of two abstract symbols simultaneously and
resembles the planning subtests on the Cogni-
tive Abilities Scale (CAS; Naglieri & Das, 1997).
Adults with strong planning ability (e.g., high
Picture Arrangement) might score significantly
higher on Symbol Search than on Digit Symbol-
Coding. However, if planning skills are deficient,
the reverse pattern may occur. A strong visual
short-term memory can enhance the PSI score,
and a poor one can hurt it, because both compo-
nent subtests depend to a considerable extent on
the ability to retain abstract visual stimuli for
brief periods of time. On both Symbol Search
and Digit Symbol-Coding, if adults can accu-
rately remember the symbol, and not have to re-
fer back to the key or the Target group, they will
perform more efficiently. The supplemental
Digit-Symbol Incidental Learning procedures
(Pairing and Free Recall) provide invaluable in-
formation for determining how well a person has
memorized the digit-symbol pairs and the sym-

bols themselves. Administer these optional pro-
cedures routinely because the obtained scores
can be compared to the national norms to permit
meaningful interpretation of the results (cumu-
lative percentage associated with raw scores can
be obtained from WAIS-III Administration and
Scoring Manual, Table A.11).

HORN’S AND BANNATYNE’S 
SYSTEMS FOR INTERPRETING 

GLOBAL VERBAL, 
NONVERBAL, WORKING 

MEMORY, AND PROCESSING 
SPEED DIMENSIONS

Two of the interpretive systems presented in
Chapter 10—Bannatyne categories and Horn’s
fluid–crystallized approach—are quite popular
and potentially valuable for generating meaning-
ful hypotheses about an individual’s cognitive
functioning. The Bannatyne categories have
reached the crest of their popularity during the
past 15 or 20 years. They have been shown in
study after study to yield characteristic WISC,
WISC-R, and WISC-III profiles for reading- and
learning-disabled children (Kaufman, 1979b,
1994a; Prifitera & Dersh, 1993; Rugel, 1974);
the value of Bannatyne’s system for adolescent
and adult learning-disabled individuals (Salvia,
Gajar, Gajria, & Salvia, 1988) has convinced us
of its contributions to the WAIS-III. In addition,
Horn’s (1989) distinction adaption, refinement,
and expansion of the original Horn-Cattell
fluid–crystallized dichotomy has received wide
attention in both clinical and theoretical circles,
and is especially important for the assessment of
intelligence across the adult life span using the
WAIS-III (see Chapter 5).

We present these systems as supplements to the
nine-step approach described in this chapter and
the next, not as a replacement for it. Hence, the
WAIS-III IQs and factor indexes should always
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form the first line of profile attack. Supplemen-
tary systems such as Horn’s and Bannatyne’s are
useful when they add to the information yielded
by the IQs and indexes, not when they merely
echo the same results.

Assessment of Verbal 
Skills by the Two Approaches

The two interpretive approaches are similar.
The WAIS-III factor indexes and Bannatyne cat-
egories each include two scales that assess, in
“pure” form, the verbal and nonverbal dimen-
sions of intelligence that Wechsler intended to
measure when he first developed the Wechsler-
Bellevue. The Verbal scale measures a person’s
ability to understand the spoken word and to re-
spond orally. However, only four of the seven
WAIS-III tasks—Comprehension plus the three
(Information, Similarities, Vocabulary) that com-
prise the Verbal Comprehension Index—assess
the essence of verbal intelligence: the ability to
comprehend verbalizations, verbally mediate dur-
ing the problem solving or retrieval process, and
express one’s thoughts in words. These same four
subtests constitute Horn’s crystallized intelligence
grouping. In Bannatyne’s system, only three sub-
tests comprise his Verbal Conceptualization fac-
tor (Vocabulary, Comprehension, Similarities),
because he legitimately considers Information to
be more of a memory and achievement-oriented
test than a measure of concept formation.

Assessment of Nonverbal
Skills by the Two Approaches

Within the Performance domain, the WAIS-III
factor indexes and the Bannatyne system both ab-
breviate the seven-subtest Performance Scale by
deleting the factorially complex Picture Arrange-
ment subtest, while retaining three tasks that clus-
ter together conceptually and empirically: Picture
Completion, Block Design, and Matrix Reason-
ing. This combination has been given various la-
bels: Perceptual Organization (factor index),

Spatial Ability (Bannatyne also includes Object
Assembly), simultaneous processing (Kaufman &
Lichtenberger, 1999), and analytic thinking (field
dependence/field independence cognitive style;
Goodenough & Karp, 1961). Regardless of label,
the combination reflects the blend of visual–
perceptual skills, visual–motor coordination, and
nonverbal reasoning that Wechsler probably in-
tended to measure when he first sought to elevate
nonverbal intelligence to the same exalted pla-
teau as verbal intelligence.

The Horn model does not have a nonverbal
component, but it does yield a scale with a dis-
tinct nonverbal flavor: fluid intelligence. This
category intends to measure the kind of learning
that is not specifically dependent on schooling
and formal training, but one that is acquirable in
less structured ways. To some extent, Wechsler
considered Performance IQ to measure this type
of fluid thinking, but Horn focused more on the
process than the content of Wechsler’s tasks
when assigning them to be fluid or crystallized
domains. Consequently, four of the Performance
subtests are measures of fluid intelligence, but so
are two Verbal tasks, namely Similarities and
Arithmetic. Similarities is included in the crys-
tallized grouping as well because of the verbal
concepts that must be learned before one can un-
cover their relationships. Arithmetic is a complex
task that is not only included in Horn’s fluid
grouping, but also in his quantitative reasoning
(Gq) category and short-term memory (Gsm).

Assessment of Additional
Skills by the Two Approaches

Both interpretive systems include a third compo-
nent that involves memory to some extent and
that fits well with the third WAIS-III factor index.
The WAIS-III Working Memory index is com-
posed of Letter-Number Sequencing, Arithmetic,
and Digit Span. In our categorization of the
WAIS-III subtests into Bannatyne’s categories,
Digit Symbol-Coding plus the Working Memory
subtests triad form Bannatyne’s Sequential Ability
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category, and our formulation of Horn’s Short-
Term Acquisition and Retrieval or short-term
memory (Gsm) category is comprised of the same
subtests as the Working Memory index.

Both Bannatyne’s and Horn’s systems have a
fourth category. Horn’s is a speed factor, anal-
gous to the WAIS-III PSI but composed of three
subtests—Digit Symbol-Coding, Symbol Search,
and Object Assembly. Bannatyne’s fourth cate-
gory, Acquired Knowledge, represents a sub-
grouping of Verbal subtests, the ones that are
most like achievement tests on other batteries
(e.g., the Peabody Individual Achievement Test-
Revised Normative Update; Markwardt, 1997).
The combination of these three subtests (Infor-
mation, Arithmetic, Vocabulary) does not emerge
as a separate dimension in factor analysis (Sattler
& Ryan, 1999), but it is, nonetheless, included in
the Bannatyne interpretive system because it
seems to be especially valuable in identifying an
area of weakness in adults with dyslexia or learn-
ing disabilities, including females and those at-
tending college (see Chapter 9).

Computing Standard 
Scores for the Bannatyne 

Categories and Horn Groupings
To be optimally meaningful, it is desirable to con-
vert a person’s scores on the subtests in each cat-
egory to a standard score having the familiar
mean of 100 and standard deviation of 15. We de-
veloped such formulas for each Bannatyne cate-
gory and each Horn grouping. The formulas
within each category were so similar from age
group to age group across the 16–17 to 85–89
year range that we opted for simplicity: a single
formula per category derived for the total stan-
dardization sample of 2,450 that will suffice for
everyone between ages 16 and 89 years. These
simple formulas are presented for each Bannatyne
category and Horn grouping in Table 11.14. The
only exception is Horn’s Short-Term Memory
category, which is identical to the Working
Memory factor; therefore, the value of the WMI
also serves as the standard score for Horn’s Gsm
grouping. For example, the formula to compute

TABLE 11.14 Formulas for converting WAIS-III sums of scaled scores of subtests 
composing various clusters to standard scores having a mean of 100 and SD of 15

Grouping Formula Component Subtests

Bannatyne Categories
Verbal Conceptualization 1.8 Xss + 46 V + S + C
Spatial 1.5 Xss + 40 MR + BD + OA + PC
Sequential 1.6 Xss + 36 A + DS + CD + LNS
Acquired Knowledge 1.9 Xss + 43 I + A + V

Horn Groupings
Fluid Intelligence 1.1 Xss + 34 MR + BD + OA + S + PA + A
Crystallized Intelligence 1.2 Xss + 40 I + V + C + S + PA
Broad Visualization 1.5 Xss + 40 MR + BD + OA + PC
Broad Speediness 1.9 Xss + 43 CD + SS + OA
Short-Term Memory Same as WMI A + DS + LNS

NOTE: Each formula applies to the entire 16- to 89-year age range. Xss equals the sum of the scaled scores for
the subtests in each grouping.
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the Crystallized subtest grouping score in Horn’s
system is 1.2 Xss + 40. Xss equals the person’s
sum of scaled scores on the subtests that make up
each category. For the Crystallized grouping,
these subtests are Information, Vocabulary,
Comprehension, Similarities, and Picture Ar-
rangement. For example, Brandon Y. earned the
following scaled scores on these five tasks: 11,
16, 12, 11, and 15, respectively. The sum of these
scores equals 65; hence, substitute 65 for Xss in
the formula. 1.2 (65) + 40 = 78 + 40 = 118. This
value becomes Brandon’s Crystallized standard
score.

Reliability of Bannatyne
Categories and Horn Groupings

Table 11.15 presents reliability coefficients and
standard errors of measurement for the four
Bannatyne categories and five Horn groupings.
For all separate categories in the two interpretive
systems, reliabilities are excellent for adults, al-
most never falling below .90 (the one exception
is Horn’s Broad Speediness) and sometimes ex-
ceeding .95.

Determining Strengths and
Weaknesses within Each System

Table 11.16 allows examiners to compute signif-
icant strengths and weaknesses among four Ban-
natyne categories and five Horn groupings. This
table presents the size of the difference required
for statistical significance when comparing a per-
son’s standard score on each factor to his or her
own mean score on the several categories. The
interpretive system presented here is similar to
the one we describe for computing strengths and
weaknesses on the 14 WAIS-III subtests: The
person’s average performance defines the base-
line against which each separate cluster is com-
pared. Standard scores significantly above the
person’s mean are relative strengths; scores be-

low the mean are relative weaknesses. Examiner
Forms 11.1 and 11.2 (pp. 439–442) are intended
to facilitate these computations.

The method of determining strengths and
weaknesses is illustrated below for the Ban-
natyne system using the profile of Brandon Y.,
age 72, who suffered a stroke 2 years ago.

1. Compute Brandon’s scaled scores.
2. Sum Brandon’s three scaled scores for the sub-

tests constituting the Verbal Conceptualiza-
tion cluster. Brandon earned scores of 16 on
Vocabulary, 11 on Comprehension, and 15 on

TABLE 11.15 Bannatyne categories and Horn 
groupings: Reliability and SEM

Cluster rxx SEM

Bannatyne Categories
Verbal Conceptualization

V + S + C .95 3.4
Spatial

MR + BD + OA + PC .93 4.0
Sequential

A + DS + CD + LNS .94 3.7
Acquired Knowledge

I + A + V .96 3.0

Horn Groupings
Fluid Intelligence

MR + BD + OA + S + PA + A .95 3.4
Crystallized Intelligence

I + V + C + S + PA .96 3.0
Broad Visualization

MR + BD + OA + PC .93 4.0
Broad Speediness

CD + SS + OA .88 5.2
Short-Term Memory

A + DS + LNS .94 3.8

NOTE: SEM’s are in standard score units (SD = 15)
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Similarities. His sum equals 42. Repeat this
procedure for the other three Bannatyne cate-
gories. (Brandon’s sums are 19 for Spatial, 20
for Sequential, and 37 for Acquired Knowl-
edge.)

3. Enter each of Brandon’s sums into the relevant
formula (from Table 11.14), as the value of Xss.
Verbal Conceptualization = 1.8 Xss + 46

= 1.8(42) + 46
= 75.6 + 46
= 121.6, which rounds

to 122
Spatial = 1.5 Xss + 40

= 1.5(19) + 40
= 28.5 + 40
= 68.5, which rounds

to 69
Sequential = 1.6 Xss + 36

= 1.6(20) + 36
= 32 + 36
= 68

Acquired Knowledge = 1.9 Xss + 43
= 1.9(37) + 43

= 70.3 + 43
= 113.3, which rounds

to 113

4. Sum Brandon’s standard scores (mean = 100,
SD = 15 for the population at large) on the
four Bannatyne categories, and divide by 4 to
compute his average category score.
Verbal Conceptualization = 122

Spatial = 69
Sequential = 68

Acquired Knowledge = 113

Sum = 372

Mean = 93

5. Subtract Brandon’s mean from each of the
four standard scores.
Verbal Conceptualization = 122 – 93 = +29

Spatial = 69 – 93 = –24
Sequential = 68 – 93 = –25

Acquired Knowledge = 113 – 93 = +20

6. Compare these deviations to the size of the
discrepancies required for statistical signifi-
cance shown in Table 11.16. For Verbal Con-
ceptualization at the p < .05 level, deviations of

TABLE 11.16 Size of difference required for significance when comparing each separate 
cluster score to the person’s own mean score on Horn and Bannatyne clusters

DIFFERENCE FROM
AVERAGE OF

5 HORN CLUSTERS

DIFFERENCE FROM
AVERAGE OF

4 BANNATYNE CLUSTERS

Significance Level Significance Level

Cluster .01 .05 Cluster .01 .05

Fluid 9.2 7.5 Verbal Conceptualization 8.7 7.1
Crystallized 8.6 7.0 Spatial 9.7 7.9
Visualization 10.4 8.5 Sequential 9.2 7.5
Broad Speediness 12.9 10.5 Acquired Knowledge 8.1 6.6
Short-Term Memory 10.2 8.3

NOTE: Each category score, after being converted to a stan-
dard score having a mean of 100 and SD of 15 (using the formu-
las in Table 11.14), is compared to the person’s own mean on all

categories in that particular system. All values for significant de-
viations have been corrected by the Bonferroni technique. 
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EXAMINER FORM 11.1 Computing standard scores on Bannatyne’s WAIS-III categories 
and determining significant strengths and weaknesses on the four categories (Developed by 
A. S. Kaufman and E. O. Lichtenberger)

Instructions for Calculating Bannatyne Standard Scores

Step 1. Enter the person’s scaled score for each subtest in the appropriate column.
Step 2. Sum the four columns, entering each sum on the relevant line.
Step 3. Multiply each sum by the value indicated for each category. Enter each product (to the 

nearest tenth).
Step 4. Add the product to the constant indicated for each category. Enter this sum on the relevant 

line. These values equal the person’s standard scores (M = 100, SD = 15) on the four 
categories.

Step 5. Round each standard score to the nearest whole number.

Examinee’s Name: ____________________________________ Date: _____________________

WAIS-III Subtest
Verbal

Conceptualization Spatial Sequential
Acquired

Knowledge

Verbal
Vocabulary V _____ V _____
Similarities S _____
Arithmetic DA _____ A _____
Digit Span DS _____
Information I _____
Comprehension C _____
Letter-Number Seq.

Performance
Picture Completion PC _____
Digit Symbol-Coding Cd _____
Block Design BD _____
Matrix Reasoning MR _____
Picture Arrangement
Symbol Search SS _____
Object Assembly OA _____

Sum = _____ _____ _____ _____

Multiply Sum by (1.8) (1.5) (1.6) (1.9)

Product = _____ _____ _____ _____

Add the Constant +46 +40 +36 +43

Sum = Standard Score = _____ _____ _____ _____

Rounded Standard Score = _____ _____ _____ _____

(Continues)
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at least 7 points are needed for significance,
and at the .01 level at least 9 points are neces-
sary. All of the deviations are clearly signifi-
cant at the .01 level, although the .05 level
provides ample significance for most inter-
pretive purposes. Thus, Brandon (who had
suffered right-hemisphere damage due to a
stroke) displays relative strengths in both Ver-
bal Conceptualization Ability and Acquired
Knowledge, and relative weaknesses in Spatial
Ability and Sequential Ability. Analogous
steps to the six shown here can be used to

determine a person’s relative strengths and
weaknesses among the factor scores of the
three Horn groupings.

Strengths and
Weaknesses within a Cluster

To perform more in-depth analysis of how a client
is performing within any of the cvcvHorn or Ban-
natyne categories, compare the person’s subtest
scaled score on each subtest in a particular cluster

Instructions for Calculating Strengths and Weaknesses of Bannatyne Standard Scores

Step 1. Enter the person’s standard score for each of the four Bannatyne categories in the 
appropriate column.

Step 2. Compute the mean of the four standard scores, rounding the mean to the nearest
whole number.

Step 3. Subtract the person’s mean score from each of the four standard scores. Enter the 
difference scores in the column headed “Difference.” Use negative signs to denote 
scores below the person’s mean.

Step 4. Determine whether each difference is significant at the .05 level using the values 
provided. Differences that equal or exceed these values are significant strengths or 
weaknesses for the person.

Step 5. Enter an S or W in the column provided to denote significance.

Examinee’s Name: _________________________ Date: _______________________

Bannatyne Category
Standard

Score Difference

Size of Difference
Needed for Significance

( p < .05) (p < .01) S or W

Verbal Conceptualization ______ ______ ±7 ±9 ______
Spatial ______ ______ ±8 ±10 ______
Sequential ______ ______ ±8 ±9 ______
Acquired Knowledge ______ ______ ±7 ±8 ______

Sum =

Divide by 4

Mean =

Rounded Mean =

EXAMINER FORM 11.1 (Continued)
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EXAMINER FORM 11.2 Computing standard scores on Horn’s WAIS-III categories
and determining significant strengths and weaknesses on the five categories (Developed 
by A. S. Kaufman and E. O. Lichtenberger)

Instructions for Calculating Horn Standard Scores

Step 1. Enter the person’s scaled score for each subtest in the appropriate column.
Step 2. Sum the first four columns, entering each sum on the relevant line.
Step 3. Multiply each sum by the value indicated for each category. Enter each product 

(to the nearest tenth).
Step 4. Add the product to the constant indicated for each category. Enter this sum on 

the relevant line. These values equal the person’s standard scores (M = 100, SD = 15) 
on the four categories.

Step 5. Round each standard score to the nearest whole number.
Step 6. Transfer the Working Memory Index score from the record form to the Short-Term 

Memory standard score.

Examinee’s Name: _________________________ Date: ___________________________

WAIS-III Subtest Crystallized Fluid
Broad

Visualization
Broad

Speediness
Short-Term

Memory

Verbal
Vocabulary V _____
Similarities S _____ S _____
Arithmetic A _____ A
Digit Span DS
Information I _____
Comprehension C _____
Letter-Number Seq. LNS

Performance
Picture Completion PC _____
Digit Symbol-Coding Cd _____
Block Design BD _____ BD _____
Matrix Reasoning MR _____ MR _____
Picture Arrangement PA _____ PA _____
Symbol Search SS _____
Object Assembly OA _____ OA _____ OA _____

Sum = _____ _____ _____ _____

Multiply Sum by (1.2) (1.1) (1.5) (1.9)

Product = _____ _____ _____ _____

Add the Constant +40 +34 +40 +43

Sum = Standard Score = _____ _____ _____ _____

Rounded Standard Score = _____ _____ _____ _____ _____

(Continues)
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to that person’s mean scaled score on all of the
cluster subtests; enter the difference scores into
Table 11.17 (Horn) or Table 11.18 (Bannatyne)
to determine if they are significant. For example,
to determine if a client’s performance on the In-
formation subtest is significantly different from
his or her own mean performance on the Crys-
tallized cluster, calculate the mean subtest scaled
score for the Crystallized cluster (i.e., the aver-

age of the 5 Crystallized subtests) and subtract
that from the Information subtest scaled score.
The values in Table 11.17 inform us that a 2-
point discrepancy between the mean Crystal-
lized subtest scaled score and the Information
subtest is necessary for significance at the .05
level and a 3-point (2.6 rounded up) discrepancy
is needed for significance at the .01 level. Similar
subtest-cluster discrepancies can be calculated

Instructions for Calculating Strengths and Weaknesses of Horn Standard Scores

Step 1. Enter the person’s standard score for each of the four Horn categories in the 
appropriate column and transfer the Working Memory Index (WMI) to the Horn 
Short-Term Memory standard score.

Step 2. Compute the mean of the five standard scores, rounding the mean to the nearest 
whole number.

Step 3. Subtract the person’s mean score from each of the four standard scores. Enter
the difference scores in the column headed “Difference.” Use negative signs to denote 
scores below the person’s mean.

Step 4. Determine whether each difference is significant at the .05 level using the values 
provided. Differences that equal or exceed these values are significant strengths or 
weaknesses for the person.

Step 5. Enter an S or W in the column provided to denote significance.

Examinee’s Name _________________________________ Date: ________________________

Horn Category
Standard

Score Difference

Size of Difference
Needed for Significance

( p < .05) (p < .01) S or W

Crystallized ______ ______ ±7 ±9 ______
Fluid ______ ______ ±8 ±9 ______
Broad Visualization ______ ______ ±9 ±10 ______
Broad Speediness ______ ______ ±11 ±13 ______
Short-Term Memory (= WMI) ______ ______ ±8 ±10 ______

Sum =

Divide by 5

Mean =

Rounded Mean =

EXAMINER FORM 11.2 (Continued)
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for any of the Bannatyne or Horn clusters, and in
Chapter 12 we discuss the analogous process for
determining subtest strengths and weaknesses
based on the WAIS-III Verbal–Performance di-
chotomy.

Selecting a System

Ordinarily, an examiner will supplement the “reg-
ular” nine-step analysis of IQs, Indexes, and sub-
tests with only one of the two systems described

TABLE 11.17 Differences between single subtest scaled scores and mean scaled score on 
Horn Groupings: 1% and 5% level of significance

AVERAGE OF
6 FLUID SUBTESTS

AVERAGE OF 
5 CRYSTALLIZED SUBTESTS

Significance Level Significance Level

Subtest .01 .05 Subtest .01 .05

MR 2.8 2.3 I 2.6 2.1
BD 3.1 2.6 V 2.3 1.9
OA 4.3 3.5 C 3.1 2.6
S 3.1 2.5 S 3.0 2.4
PA 4.0 3.2 PA 3.7 3.1
A 2.9 2.4

AVERAGE OF 3 BROAD
SPEEDINESS SUBTESTS

AVERAGE OF 4 BROAD 
VISUALIZATION SUBTESTS

Significance Level Significance Level

Subtest .01 .05 Subtest .01 .05

CD 3.2 2.6 MR 2.8 2.3
SS 3.4 2.8 BD 3.0 2.5
OA 3.7 3.0 OA 3.9 3.2

PC 3.2 2.6
AVERAGE OF 3 SHORT-

TERM MEMORY SUBTESTS

Significance Level

Subtest .01 .05

A 2.6 2.1
DS 2.5 2.0
LNS 2.9 2.4

NOTE: Each subtest scaled score within a particular category is compared to the person’s own mean subtest
scaled score for that category. All values for significant deviations have been corrected by the Bonferroni
technique. 
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here. The systems overlap so much with each
other (and with WAIS-III indexes) that it is not
worthwhile to perform all of the computations for
both systems. Further, the mound of data that will
accumulate from such an effort—in addition to
the wealth of data from the factor indexes and in-
dividual subtest strengths and weaknesses—may
easily overwhelm examiners, causing confusion
and clerical errors.

If examiners have a particular orientation to-
ward one system or another, they may routinely
employ it with each person they test. Examiners
who find the fluid–crystallized model to be espe-

cially valuable from either a theoretical or prac-
tical standpoint, or who consider Bannatyne’s
four categories to offer a useful regrouping of
Wechsler’s tasks, may give preference to one of
these approaches. Indeed, Horn (1985, 1989) de-
veloped his refinement and expansion of Gf–Gc
theory from a strong empirical and theoretical
orientation. In contrast, Bannatyne (1968, 1971)
developed his model from a strong clinical foun-
dation, specifically based on his years of experi-
ence with a group he termed “genetic dyslexics.”
Conceivably, examiners with a more theoretical
and empirical bent may often opt for Horn’s ap-

TABLE 11.18 Differences between single subtest scaled scores
and mean scaled score on Bannatyne Groupings: 1% and 5% level 
of significance

AVERAGE OF 3 VERBAL
CONCEPTUALIZATION

SUBTESTS
AVERAGE OF 

4 SPATIAL SUBTESTS

Significance Level Significance Level

Subtest .01 .05 Subtest .01 .05

V 2.2 1.8 MR 2.8 2.3
S 2.6 2.1 BD 3.0 2.5
C 2.7 2.2 OA 3.9 3.2

PC 3.2 2.6

AVERAGE OF 3 ACQUIRED
KNOWLEDGE SUBTESTS

AVERAGE OF 4 BROAD
SEQUENTIAL SUBTESTS

Significance Level Significance Level

Subtest .01 .05 Subtest .01 .05

V 2.1 1.7 MR 2.7 2.2
A 2.4 1.9 BD 2.6 2.1
I 2.2 1.8 OA 3.0 2.4

PC 3.2 2.6

NOTE: Each subtest scaled score within a particular category is compared to the per-
son’s own mean subtest scaled score for that category. All values for significant devia-
tions have been corrected by the Bonferroni technique.
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proach, whereas those who consider themselves
first and foremost as clinicians (as Wechsler did),
may frequently choose Bannatyne’s model.

The nature of the referral problem may also
dictate the system of choice. A person believed or
known to be learning-disabled may be best served
by the Bannatyne system, inasmuch as his four
categories have produced meaningful results in
countless studies of learning-disabled children,
adolescents, and adults (see Chapter 9), and his
Acquired Knowledge category reflects school
learning. Someone who may have dementia or
other age-related diseases involving deterioration
of cognitive abilities may display quite different
functioning whether assessed by fluid, crystal-
lized, memory, or speed tasks in view of the dif-
ferent characteristic aging patterns (see Chapter
5); for these individuals, Horn’s model may be
ideal. More specific recommendations for choos-
ing among the Bannatyne, Horn, and other ap-
proaches are provided in the next chapter.

CHARACTERISTIC PROFILES
IN UNIQUE POPULATIONS

Clinicians have long searched for characteristic
subtest profiles associated with brain dysfunction
and psychopathology with the same zeal that
medical researchers apply to the search for bio-
chemical patterns of cancer or AIDS patients, or
that psychiatrists apply to the behavioral patterns
of mass murderers. Mostly, these quests have not
been fruitful, not unlike the quests of other sci-
entists. Unforeseen and often unknown com-
plexities frustrated Wechsler’s search for a
subtest profile associated with organic brain syn-
drome or the search of others for patterns that
are pathognomonic of schizophrenia, psychotic
depression, and countless other disorders. How-
ever, the fact that the search for characteristic
profiles for groups has usually been unsuccessful
does not alter the value of a diversity of theoret-
ical and clinical approaches for gaining true in-

sight into the profiles of individuals. In addition
to summarizing pertinent accumulated research
for a wide array of clinical groups throughout
this book, our other key goal is to offer a diver-
sity of methods for gaining optimal understand-
ing of the cognitive profile of every individual
you assess.

SUMMARY

This chapter, the second of three on profile in-
terpretation, stresses empirical treatment of the
data, beginning with the most global score, the
Full Scale IQ, and proceeding to the Indexes,
and sets the stage for subtest interpretation in
Chapter 12. The first seven steps of WAIS-III
profile interpretation presented in this chapter
guide you to determine whether the FS-IQ is a
useful and meaningful construct to interpret or
whether the V-IQ and P-IQ or the four indexes
are more meaningfully interpreted. When the
FS-IQ, V-IQ, P-IQ, and the indexes are inter-
preted, they should be banded with error and
converted to an intelligence category and per-
centile rank. When significant differences are
present between the indexes, these discrepancies
can impact the interpretability of any or all of the
three IQs. Significant subtest scatter in the indexes
or V-IQ or P-IQ can also affect the meaningful-
ness of the IQs or indexes. Careful examination of
the first seven steps will delineate which of the
scores are the best to interpret in light of potential
discrepancies and scatter within the profile.

The last of the interpretive steps presented in
this chapter (Step 7) deals with interpretation of
the global verbal and nonverbal dimensions, as
well as the small factors. In the first six steps, we
guided the reader through steps to determine
what scores are meaningfully interpretable, but in
Step 7, we led you through some potential inter-
pretations based on theory, clinical experience,
and research. The general interpretation of each
of the four factor indexes is presented along with
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Horn and Bannatyne formulations to interpret a
variety of potentially meaningful dimensions.

In addition to the sequential steps that exam-
ine the IQs and indexes, a method for calculating
standard scores (mean = 100, SD = 15) for alter-
native subtest configurations is provided in this
chapter. Examiners who choose to use these
standard scores for Bannatyne and Horn clusters

will be able to apply the empirical system that is
provided for determining significant strengths
and weaknesses in a person’s Horn or Bannatyne
profile. Because the two interpretive approaches
overlap to some extent, and both overlap with
the four WAIS-III factor indexes, guidelines are
discussed to help clinicians select the most ap-
propriate system.
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C H A P T E R 12 

WAIS-III Profile
Interpretation: Steps 8 and 9

This chapter integrates the logical analysis of each
WAIS-III subtest (Chapter 10) with the empirical
treatment of the subtest profile to convert an indi-
vidual’s array of WAIS-III scaled scores into clini-
cally meaningful hypotheses about his or her
cognitive functioning. The two steps described in
depth in this chapter (8 and 9) follow directly after
Steps 1–7 presented in Chapter 11.

GENERATING
WAIS-III HYPOTHESES

Our goal in this chapter is to structure the exam-
iner’s task of identifying meaningful cognitive
hypotheses that may be embedded in a person’s
WAIS-III profile by restructuring and regrouping
the component subtests. Where these hypotheses
have reasonably consistent research support re-

garding their clinical, behavioral, or neuropsy-
chological meaning, that support is indicated.
Profile analysis is partitioned into two steps: 8
and 9 in the sections that follow, with emphasis
on the identification—and not necessarily the
clinical interpretation—of diverse strengths and
weaknesses within the adolescent’s or adult’s cog-
nitive and behavioral spectrum.

This chapter is organized in three sections,
two of which reflect different approaches to
WAIS-III profile attack, depending on the exam-
iner’s preferred processing style: (1) a sequential
approach to profile attack—Steps 8 and 9 (to fol-
low Steps 1–7 in Chapter 11); (2) a simultaneous
approach to profile attack; and (3) illustrative
case reports, which demonstrate the outcome of
the various hypothesis generation methods and
the integration of WAIS-III data with back-
ground information, test behaviors, and data
from other tests.
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THE NINE-STEP PROCESS

Our approach to examining the WAIS-III profile
focuses on moving from the most global scores
(i.e., the Full Scale IQ in Step 1 and Verbal and
Performance IQs in Steps 2 and 3) to scores
measuring more specific abilities (i.e., the four
Indexes in Steps 4 through 7). As we described in
Chapter 11, moving down the hierarchy of
WAIS-III scores will at times lead you to realize
that the most global scores are not necessarily
the most meaningful ones to interpret. In fact, in
some cases, variability in the subtest scaled
scores will necessitate focusing on the pattern of
scaled scores during interpretation rather than
on the IQs or indexes. Examination of the pat-
tern of subtest scaled scores is our focus in Steps
8 and 9 of the Kaufman-Lichtenberger approach
to WAIS-III interpretation.

STEP 8: INTERPRET 
SIGNIFICANT STRENGTHS 

AND WEAKNESSES
OF THE SUBTEST PROFILE

Unlike the traditional standard scores with a
mean of 100 and SD of 15 that are used for the
IQs and indexes, WAIS-III scaled scores are a
special kind of standard score that have a mean
set at 10 and SD set at 3; scaled scores on the
WAIS-III can range from 1 to 19. These simple
parameters have allowed clinicians to easily com-
pare a person’s performance from one subtest to
another; to evaluate fluctuations in a person’s
scores on the same subtest from one time to an-
other; and to relate the subtest scores of different
people, regardless of their ages. The beauty of
the scaled score for the WAIS-III, WISC-III,
and WPPSI-R is that it always has the same
meaning for an individual. No matter what the
adolescent’s or adult’s age, or the particular sub-
test in question, the examiner has the interpre-

tive luxury of knowing that 10 is average, 7 is 1
SD below the mean, 16 is 2 SDs above the mean,
and so forth.

Because the W-B I, WAIS, and WAIS-R de-
rived scaled scores for everyone are based on sub-
test norms for ages 20–34, these earlier versions
of Wechsler’s adult scale did not enjoy the benefit
of uniformity from age to age or from subtest to
subtest. The farther the person was from the 20
to 34-year-old reference group, the lower the av-
erage scaled score was for his or her age group.
Similarly, the degree to which subtests displayed
different aging curves (such as Verbal versus Per-
formance subtests; see Chapter 5) marked the de-
gree to which the subtests would yield different
mean scores for the same age group. Consider
ages 65–69 on the WAIS-R. Relative to the refer-
ence group norms for ages 20–34, that age group
earned an average Verbal scaled score, across the
six Verbal subtests, of 8.9 and an average Perfor-
mance scaled score of 6.8 (Wechsler, 1981, Table
7). Clinicians had to calculate a second set of
scaled scores (age-corrected) if they wanted to re-
store the uniformity of the mean of 10 and SD of
3. The net result was confusion and extra oppor-
tunities for clerical errors. Happily, the WAIS-III
avoided this problem by adopting procedures
analogous to the ones used for decades for the
children’s scales, namely computing scaled
scores separately for each age group. The result
is the uniform, easy-to-interpret scaled score for
everyone.

Step 8 details systematic ways of empirically
attacking WAIS-III subtest profiles by determin-
ing significant relative strengths and weaknesses
among the 14 separate subtests. We have previ-
ously endorsed a systematic, empirical system for
determining significant strengths and weaknesses
in the WAIS-III profile (Kaufman & Lichten-
berger, 1999). The method avoids a comparison
of myriad pairs of Wechsler subtests (e.g., Infor-
mation versus Vocabulary, Comprehension ver-
sus Picture Arrangement) in favor of a more
global approach to the problem: computing the
significance of the difference between each Ver-
bal scaled score and the pertinent mean score for
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that person (either the Verbal or Full Scale
mean, depending on the size of the V–P IQ dis-
crepancy), and then performing analogous com-
putations for each Performance scaled score. This
method involves seven comparisons per scale in-
stead of an indeterminate number and invokes or-
der in the process; the pairwise method exploits
chance fluctuations, makes Type I errors likely
(Knight & Godfrey, 1984), and produces a series
of statements about pairs of specific tasks instead
of a crisp overview of the person’s strengths and
weaknesses.

To compare an individual’s mean performance
to his or her performance on every individual
subtest, you must first calculate a mean. We sug-
gest that you use the separate mean of all
Verbal subtests and mean of all Performance
subtests only when the V-IQ versus P-IQ
discrepancy is abnormally large (i.e., 17
points); otherwise, use the mean scaled score
of all subtests together as the point of com-
parison for each scaled score.1 Thus, if there is
an abnormally large split between a person’s ver-
bal and nonverbal performance, then compare
Verbal scale subtests to the mean of all Verbal
subtests administered and the Performance scale
subtests to the mean of all Performance subtests
administered. However, if the verbal–nonverbal
abilities are not abnormally discrepant (even if a
significant V-IQ vs. P-IQ difference exists), then
use the mean of all subtests (i.e., the mean scaled
score of all WAIS-III subtests administered).
Figure 12.1 poses a reader’s question about se-
lecting the mean score for ipsative comparisons.

Once the mean or means of the subtest scaled
scores have been calculated, then you should
round the mean(s) to the nearest whole number.
This rounding procedure will simplify the next
calculations and reduce the risk of clerical errors.

Next, calculate the differences between each of
the 14 subtest scaled scores and the rounded
mean scaled score. On the WAIS-III Interpretive
Worksheet we have included a place to record
both the mean scaled score as well as the differ-
ence between the individual subtest scaled scores
and the mean. It is important to include a plus (+)
or minus (–) sign in front of the difference score
to indicate whether the scaled score was higher
or lower than the mean score.

The size of the difference necessary for signifi-
cance for each WAIS-III subtest varies, but is one
of three values: ±2, ±3, or ±4. We present rounded
values for computing significant strengths and
weaknesses within the Verbal and Performance
Scales. Table 12.1 and Step 8 of our WAIS-III In-
terpretive Worksheet, adapted from the WAIS-III
Administration and Scoring Manual (Wechsler,
1997, Table B3) summarizes the magnitudes of
the differences needed for significance at the .05
level for each subtest when compared to the per-
son’s own mean score on the WAIS-III Verbal,
Performance, and Full Scales. About half of the
values at the .05 level are within about a half
point of 3.0. Thus, when rounded, 8 subtests re-
quire ±3 point discrepancies for significance, 1
subtest requires ±2 point discrepancies for signif-
icance, and 5 subtests require ±4 point discrep-
ancies for significance.

We believe that 95% confidence is ample for
nearly all assessment situations inasmuch as the
reasons for identifying the strong and weak areas
are to help generate hypotheses to explain a per-
son’s cognitive assets and liabilities, and to
ensure some statistical order during the interpre-
tive process, preventing examiners from declar-
ing trivial differences to be meaningful. More
stringent rules than the ones suggested would
limit the generation of useful hypotheses and be-
tray the purpose for giving the test battery in the
first place.

Are exact values necessary? The WAIS-III
record form and manual provide tables of specific
values for each subtest at each age and encourage
examiners to enter these tables to determine sig-
nificance (Wechsler, 1997); in our Wechsler texts

1If only the 11 subtests that comprise the four indexes have
been administered and the VCI–POI discrepancy is abnor-
mally large (i.e., 19 points), then you should base your
strengths and weaknesses on the separate means of verbal sub-
tests versus the performance subtests. If the VCI is not ab-
normally discrepant from the POI, base your strengths and
weaknesses on the mean of all 11 subtests administered.
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(Kaufman, 1990, 1994a; Kaufman & Lichten-
berger, 1999, 2000), we encourage the applica-
tion of rounded values. Why? Because the
computation of strengths and weaknesses on the
Wechsler tests involve manipulation of multiple
numbers, which can lead to clerical errors. Con-
sequently, we feel that performing calculations
with rounded values, which does not force exam-
iners to search out extra tables, will lead to fewer
errors in empirical analysis and more accurate
interpretation of Wechsler subtest profiles.

Some researchers prefer to use precise tabled
values to compute strengths and weaknesses
(Campbell & Wilson, 1986). To us, using precise
values (rounded to the nearest tenth or hun-
dredth!) to determine strengths and weaknesses,
as proposed by Campbell and Wilson, ignores
the realities of a clinician’s task in making sense
out of a subtest profile, as well as the problems
encountered in scoring several of Wechsler’s
subtests. Apart from the administration and

scoring errors that are a built-in part of the
Wechsler evaluation process (see Chapter 6),
even conscientious examiners disagree about the
distinction between 0-, 1-, and 2-point responses
on several Verbal subtests. Examiners also differ
in determining exactly when an individual has
completed a Block Design or Object Assembly
item—possibly affecting the number of bonus
points given—and in questioning ambiguous
verbal responses.

Consequently, we can find no rational defense
for encouraging clinicians to use empirical rules
that not only encourage additional clerical errors
but that suggest a kind of psychometric precision
that is just not obtainable in the clinical setting.
Empirical rules and guidelines are needed to
prevent interpretive chaos, but they should be
simple and easily internalized. Further, they
should not be so conservative that they impede
the formulation of hypotheses about the person’s
cognitive and behavioral functioning.

FIGURE 12.1
Reader’s question regarding Step 8

Reader’s Question: “I am curious as to why the decision was made to compare 
subtest scores to separate verbal and performance means only when the V–P split 
is abnormally large. In the past, Dr. Kaufman advocated the use of separate verbal 
and performance means if the V–P split was just significantly different, an approach 
that made a lot of sense to me because the full scale is not holding together as a 
unitary scale even if the split is just significantly different, rather than abnormally 
large.”

Our Response: “One of the reasons we decided to recommend comparing subtest 
scores to individual V & P scales only when the V–P split is abnormal is in order to 
remain consistent with what was recommended by Kaufman (1994a, Intelligent 
Testing with the WISC-III) in interpreting the WISC-III. We imagined that many users 
of the WISC-III interpretive system may also follow suit with our WAIS-III interpretive 
system. Another reason is that we feel we can more strongly assume that separate 
global verbal and global nonverbal ability determine people’s scores (as opposed to 
their General ability, g ), when the V–P split is abnormal, rather than just significantly 
different.”
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Illustration of Step 8:
Ryan N. (see Table 12.2)

1. Ryan N. had a V-IQ versus P-IQ discrepancy
of 19 points in favor of Verbal IQ. This value
is statistically significant, exceeding by far the
value of 12 points that is required for signifi-
cance at the .01 level (see Table 11.3 and the
WAIS-III Interpretive Worksheet). From Table
11.3, it is also evident that his discrepancy is
abnormally large, as differences greater than
17 points are considered abnormal or unusual.

2. Because the V–P discrepancy is abnormally
large, separate means were computed for the
Verbal subtests and the Performance subtests.
As indicated below Ryan’s profile, his Verbal
mean scaled score equals 13.86, which rounds
to 14. His Performance mean is 10.28, which
rounds to 10.

3. Ryan’s scaled scores were entered next to their
respective subtest into Step 8 of the WAIS-III
Interpretive Worksheet.

4. Each of Ryan’s Verbal scaled scores was com-
pared, in turn, to his mean Verbal scaled score
of 14. Using the values listed in the column
“Difference Needed for Significance,” we de-
termined whether the obtained differences
were large enough to be construed as signifi-
cant strengths and weaknesses. Difference
scores in Verbal profile revealed no relative
strengths or weaknesses within the Verbal sub-
tests. Thus, fluctuations in his Verbal scores
may be attributed to chance.

5. This procedure was repeated for the Perfor-
mance subtests. Relative strengths were ob-
served in Block Design, Matrix Reasoning,
and Picture Arrangement (his scaled scores of
14, 13, and 14 exceeded his Performance mean
by 4, 3, and 4 points, respectively). Relative
weaknesses were observed in Digit Symbol-
Coding and Symbol Search (his scaled scores
of 5 and 6 were 5 and 4 points below his Per-
formance mean of 10). Fluctuations in the
other Performance scaled scores are probably
due to chance.

STEP 9: GENERATING 
HYPOTHESES ABOUT 
THE FLUCTUATIONS 

IN THE WAIS-III PROFILE

Before discussion of WAIS-III profiles can
occur, the raw materials for interpretation, pre-
sented in Step 8, require systematic organization.
While organizing the information about the
peaks and valleys of the subtest profile, examiners
must be good detectives and use not only evidence
provided from analysis of strengths and weak-
nesses in a profile but also evidence gained from
observed behaviors, background information,
and supplemental testing as well, in order to

TABLE 12.1 Magnitudes of the differences needed 
for significance for each subtest when compared to the 
person’s own mean score on the WAIS-III Verbal, 
Performance, or Full Scales.

Verbal Subtest
Difference Needed

for Significance

Vocabulary ±2
Similarities ±3
Arithmetic ±3
Digit Span ±3
Information ±3
Comprehension ±3
Letter-Number Sequencing ±4

Performance Subtest

Picture Completion ±4
Digit Symbol-Coding ±3
Block Design ±3
Matrix Reasoning ±3
Picture Arrangement ±4
Symbol Search ±4
Object Assembly ±4
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*Use appropriate rounded mean in calculating the “scaled score–mean” difference.

TABLE 12.2 Example of Step 8 using Ryan N’s profile

V-IQ–P-IQ
discrepancy (After calculating means, round to the nearest whole number)

0–16 Then use → Mean of all subtests →
administered

Overall
Mean 

Rounded
Mean

17 or more Then use → Mean of all Verbal subtests
administered →

and also use
Mean of all Performance
subtests administered →

Verbal
Subtest Mean

 Rounded
Mean

13.86 14

Performance 
Subtest Mean

Rounded
Mean

10.28 10

Verbal
Subtest

Scaled
Score

Rounded
Mean *Difference

Difference
Needed for
Significance

Strength or
Weakness
(S or W)

Percentile
Rank

Vocabulary 14 14 0 ±2 — 91

Similarities 15 14 +1 ±3 — 95

Arithmetic 15 14 +1 ±3 — 95

Digit Span 13 14 –1 ±3 — 84

Information 12 14 –2 ±3 — 75

Comprehension 15 14 +1 ±3 — 95

Letter-Number Sequencing 13 14 –1 ±4 — 84

Performance Subtest
Picture Completion 9 10 –1 ±4 — 37

Digit Symbol-Coding 5 10 –5 ±3 W 5

Block Design 14 10 +4 ±3 S 91

Matrix Reasoning 13 10 +3 ±3 S 84

Picture Arrangement 14 10 +4 ±4 S 91

Symbol Search 6 10 –4 ±4 W 9

Object Assembly 11 10 +1 ±4 — 63
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confirm or disconfirm hypotheses. From these
interpretations, validated by multiple pieces of
data, strong and sensible recommendations can
be made for intervention.

The starting point for creating hypotheses is
the discovery of scores that deviate significantly
from the examinee’s own mean performance
(Step 8). The challenge is to uncover hypotheses
regarding abilities shared by two or more subtests
or concerning influences that may have affected
the test scores. Although some examiners take
the easy road when writing reports, and simply
regurgitate the textbook definitions of what each
single subtest purportedly measures, this type of
mindless recitation does not provide useful in-
formation about the individual adolescent or
adult who was tested. For example, one exam-
iner’s report stated that the client “appears to
have strong short-term memory” because the
client had a high score on Digit Span. However,
such a statement, made in isolation, neglects to
incorporate the relative trouble that was evident
from the person’s poor performance on Letter-
Number Sequencing and the comments noted
by the person’s caretaker about forgetfulness
throughout the day.

The goal of the detective work involved in de-
ciphering the strong and weak areas in the
WAIS-III profile is to find information that is
consistent across the entire profile. Specifically,
strengths and weaknesses should be supported
by two or more subtests and, whenever feasible,
by clinical observations, background informa-
tion, and supplementary cognitive or achieve-
ment measures. A subtest-specific hypothesis
should only be used when the detective work to
find global strengths or weaknesses is futile. At
times a profile may be totally flat, evidencing no
relative strengths or weaknesses. Examination of
such flat profiles does not allow much detective
work within the WAIS-III itself. In this case, a
wise step to take to uncover more information
about an adolescent’s or adult’s abilities is to ad-
minister supplementary subtests that measure
abilities not well tapped by the WAIS-III (see,
for example, Flanagan, McGrew, & Ortiz, 2000).

Before we present the details of how to attack
the WAIS-III subtest profile, the next section
spells out the rational postulates and axioms of the
philosophy of profile interpretation inherent in
“intelligent testing.” These tenets are far more
important for competent WAIS-III interpretation
than any combination of tables or formulas.

BASIC TENETS OF THE 
PHILOSOPHY OF 

HYPOTHESIS GENERATION

1. Examiners must be detectives, actively attack-
ing subtest profiles in systematic fashion. They
need to group the subtests in new ways to best
explain each individual’s subtest-to-subtest
fluctuations. Different theories of intelligence
as well as practical and clinical approaches to
assessment must be integrated to find the one
best synthesis for each person tested.

2. As many subtests as possible should be
grouped together to denote a person’s areas of
strength and weakness. Hypotheses generated
from three subtests, for example, are usually
more potent than hypotheses generated from
two subtests. The more reliable the hypothe-
sized strength or weakness, the more valuable
it is for practical recommendations.

3. A corollary of the previous postulate is that
subtest-specific hypotheses are usually to be
avoided. A strength or weakness in a single sub-
test reflects a narrow area of asset or deficit, one
that will not likely generalize to the real world.
Some subtests have a considerable amount of
reliable unique variance (e.g., Digit Symbol-
Coding) and frequently do not pair up with any
other WAIS-III task. In such instances, inter-
pret the specific ability as the person’s strength
or weakness; however, such interpretations
should be used only as a last resort.

4. A person who scores significantly high on a
subtest does not have a strength in all of the
abilities and traits measured by that subtest; a
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person scoring very low does not have a weak-
ness in every test component. The person is
likely to be especially strong or weak in one or
two abilities that the task assesses; the exam-
iner’s job is to determine the specific asset or
liability by carefully evaluating the person’s
performance on other WAIS-III tasks that
measure similar abilities.

5. The empirical determination of significant
strengths and weaknesses is the starting point
of test interpretation, not the end point. In es-
sence, the existence of at least one significant
fluctuation in the WAIS-III profile gives the
examiner his or her “detective’s license”—
sanction to enter the profile to make sense out
of the significant fluctuations. Without signif-
icant deviations, differences in the scaled
scores are usually best interpreted as due to
chance. When one or more scores deviate sig-
nificantly from the person’s mean, the other
(nonsignificant) scaled scores become useful
interpretive adjuncts for hypothesis testing,
depending on whether they are above or be-
low the individual’s mean score.

6. When generating hypotheses, examiners
should aggregate tasks. Just as subtest-specific
interpretations are discouraged, so too are hy-
potheses that are derived by pitting one sub-
test against another. Some psychologists (e.g.,
Sattler, 1988) encourage this type of interpre-
tation: “High Comprehension and low Arith-
metic may suggest that reasoning ability is
adequate in social situations but not in situa-
tions involving numbers” (p. 176). “High Ob-
ject Assembly and low Picture Arrangement
may suggest that visual inductive reasoning
skills are better developed than visual sequenc-
ing skills” (p. 178). Most WAIS-III subtests,
especially unstable tasks like Object Assembly
and Picture Arrangement, are just not reliable
enough to permit interpretation of differences
between subtests.

Even reliable subtests like Information and
Comprehension cannot support the kinds of
diagnostic inferences that are sometimes at-

tributed to them: “High Comprehension, es-
pecially coupled with lower Information,.. .is
characteristic for hysterics. The reverse pat-
tern... is generally seen in the obsessive-
compulsive” (Allison, Blatt, & Zimet, 1968,
p. 25). At the worst, such analyses can promote
test abuse because of inadequate validation; at
the best, they encourage overinterpretation of
chance error.

7. Hypotheses generated from the shared abilities
of WAIS-III subtests are just that—hypotheses.
They are not facts but ideas about a person’s
cognitive and behavioral functioning that re-
quire external verification to be optimally
meaningful. This type of cross-validation can
come from background information (e.g.,
knowledge about the individual’s cultural op-
portunities, behavioral descriptions by others
who know the patient, nature of a head injury),
clinical observations of the person’s test-taking
behavior, and scores on other pertinent sub-
tests. This intelligent, scientific attitude toward
hypothesis validation is also characteristic of
clinicians, such as Allison et al. (1968) and Sat-
tler (1988), who advocate interpretation of dif-
ferences between specific subtests.

Never infer a behavioral or background hy-
pothesis about a person based simply on a
grouping of subtest scores. One should nei-
ther hypothesize distractibility because of low
scores on Digit Span, Arithmetic, and Letter-
Number Sequencing nor suggest a poor early
environment because of deficits in Informa-
tion and Vocabulary. Behavioral hypotheses
require external support from the clinician’s
observations of test behavior, from behavioral
rating scales filled out by others, and so forth.
Background hypotheses demand reliable veri-
fication about the individual’s environment as
a child, adolescent, and adult.

8. The interpretive guidelines presented in
Steps 8 and 9, as well as Steps 1–7, both em-
pirical and rational, are not inviolable. They
are intended as aids to interpretation and
should not serve to hamper clinical inferences
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from a WAIS-III administration. Rules, no
matter what their empirical foundation, can-
not replace good judgment and must not
supersede clinical, neuropsychological, or
psychoeducational insights. Rules are meant
to be broken; however, violation of guidelines
and principles should occur with full knowl-
edge of “proper” interpretive procedures, not
out of ignorance.

INTRODUCTION TO
WAIS-III SUBTEST

INTERPRETIVE TABLES

The abilities that are believed to underlie each
WAIS-III subtest are organized in Table 12.3.
The information included in the tables summa-
rizes the material that was included in the sub-
test-by-subtest analysis in Chapter 10. The
abilities and influences that are shared by at least
two WAIS-III subtests are easy to pinpoint in the
table. These tables are quite similar to tables that
are presented for the WISC-III (Kaufman,
1994a).

Table 12.3 is organized by Silver’s (1993) infor-
mation-processing model: Input–Integration–
Storage–Output. This model, which resembles
Osgood’s psycholinguistic model (see Chapter
10), considers more than just the content of the
item. It denotes:

• What type of stimuli does the individual have
to respond to?

• How is the information processed?
• How well is it remembered?
• How is the person required to respond?

This model takes into consideration that some as-
pects of the stimulus or the response may affect an
adult’s performance on certain subtests apart from
the specific content or processes inherent in the
task, and it makes allowances for the possibility

that the person may be unable to store the stimuli
long enough to process them appropriately.

The shared abilities listed in Table 12.3 are
not exhaustive; the information provided is in-
tended to be illustrative and serve as a good
guideline. Utilize this reference as a framework
that is open to expansion. Incorporate your ex-
pertise as an examiner and the individuality of
each person tested into the detective work in-
volved in profile analysis.

RELIABILITY COEFFICIENTS 
OF SHARED ABILITIES

With each cluster of subtests listed are the split-
half reliabilities and test-retest reliabilities.
These values are based on the average reliabili-
ties presented in the WAIS-III manual and on
the average intercorrelations among subtests in
each cluster. The formula for a composite was
applied (Tellegen & Briggs, 1967). The test-
retest and split-half reliabilities differ for most
clusters; thus, both are provided. In general,
clusters with reliability coefficients of .85 or
above represent stable enough abilities or traits
to support confident interpretation and the in-
frequent coefficients of .75 to .84 require more
cautious interpretation. The reliability coeffi-
cients for most subtest combinations in Table 12.3
are quite outstanding, with numerous values at
or above .95. The coefficients for adults dipped
below .85 only for one performance dyad: plan-
ning ability.

HOW TO USE INFORMATION 
ABOUT SHARED ABILITIES

Table 12.3 shows how different abilities overlap
in various subtests. Now, you ask, what do you do
with all that information? Here we provide you
with a sequential guide to generate hypotheses.
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To simplify this process of generating hypothe-
ses, the information presented in Table 12.3 has
been converted into worksheet forms (see Exam-
iner Forms 12.1–12.14 on pp. 460–473), which
may be photocopied without permission of the
authors or publisher. The guidelines presented
here will help identify potential strong and weak
abilities evident from the WAIS-III profile. We
will walk you through the process with Ryan N.’s
subtest profile (see Table 12.2).

Guideline 1
Choose one of the strengths (S) or weaknesses
(W) determined in Step 8. Write down all shared
abilities (and influences affecting performance)
that involve this subtest. If you choose to use the
Examiner Forms on the following pages of this
chapter, the shared abilities are outlined for you
for each subtest.

We will go through each of these Guidelines
using Ryan N.’s first relative weakness that was
found in Step 8: Digit Symbol-Coding (p. 451).
Figure 12.2 shows part of the Shared Abilities
Worksheet for Digit Symbol-Coding that is in-
complete.

Guideline 2
Determine how the examinee performed on the
other subtest or subtests that also measure the
identified abilities. Thus, one-by-one, consider
each ability that may be related to the particular
subtest at hand. In Step 8, you determined the
relative strengths and weaknesses in the subtest
profile by considering whether the score deviated
significantly from the pertinent mean subtest
score. In the process of deciding which abilities
explain the strength, less stringent criteria have
to be applied. Thus, consider whether a person
scores above, below, or equal to their own mean
score on all pertinent subtests for an ability. This
information may be recorded on the Shared Abil-
ities Worksheet (Examiner Forms 12.1–12.14) or

on your own list of shared abilities, by writing the
following next to each subtest:

“–” (indicating performance below the individ-
ual’s mean subtest scaled score)

“+” (indicating performance above the individ-
ual’s mean subtest scaled score)

“0” (indicating performance exactly at the indi-
vidual’s mean subtest scaled score).

Continuing with the example of Ryan’s relative
weakness in Digit Symbol-Coding, Figure 12.3
demonstrates how to fill in the empty squares with
plus (+), minus (–), or zero (0). For example, in the
first row, Attention–concentration is listed as a hy-
pothesized weak ability. The first blank square is
found under the Arithmetic column, and, because
Ryan’s Arithmetic scaled score was one point
above his Verbal scale mean scaled score (see Ta-
ble 12.2), a “+” is placed in the box. Also listed
with Attention–concentration are Digit Span,
Letter-Number Sequencing, Picture Completion,
and Digit Symbol-Coding. These boxes are filled
with the appropriate pluses, minuses, or zeros ac-
cording to the difference between each of Ryan’s
subtest scores and his mean scaled score. Figure
12.3 demonstrates this process further by showing
this table partially completed.

Guideline 3
One-by-one determine whether each ability
should be considered a strength or weakness.
The rules for considering whether a shared abil-
ity should be construed as a strength or weakness
are listed in Table 12.4.

In general, shared strengths will be those abil-
ities for which a person has scored above his or
her own mean score on all pertinent subtests,
with at least one discrepancy reaching statistical
significance. However, there are exceptions to
this global rule for shared abilities that are de-
scribed in Table 12.4. Rather than rigid princi-
ples, these guidelines should be considered rules
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476 PART IV INTERPRETATION OF THE WAIS-III PROFILE

of thumb. In instances when there is an over-
abundance of other clinical information (from
behavioral observations, background informa-
tion, and supplementary testing data) that will
support a shared ability as a strength or weak-
ness, even if these rule-of-thumb guidelines are
not met, the rules listed here should not preclude
you from interpreting the strength or weakness.

Examiner Forms 12.1–12.14, which are es-
sentially worksheets for determining shared abil-
ities, list a place for strengths and weaknesses (S
and W) to be circled once the rules of thumb
have been applied. In Ryan’s example of Digit
Symbol-Coding shown in Figure 12.4, we exam-
ine each hypothesized ability (which are some-
times actually behaviors) to determine which
ones may be considered strengths or weaknesses.
“Attention–concentration” ability is considered
to be underlying six subtests (A, D, LN, PC, Cd,
and SS). Examining the pluses, minuses, and ze-
ros filled in, we see that 5 subtests have minuses
(indicating being below the mean) and one has a
plus (indicating being above the mean). The
rules for accepting and rejecting potential hy-
potheses (see Table 12.4) tell us that, for an abil-
ity to be considered a strength when there are
five or more subtests, at least four subtests must
be below the mean, and only one subtest may be
equal to or greater than the mean. Thus, “Atten-
tion–concentration” may be considered a weak
ability (and the “W” is circled on the worksheet).

The next ability examined in Ryan’s profile is
“Complex verbal directions.” There are five sub-
tests noted to have this underlying ability. On
three of the subtests, Ryan earned scores that
were above his own mean and on two he earned
scores that were below his mean. Thus, because
more than one test was above the mean, “Com-
plex verbal directions” cannot be considered as a
hypothesized weak ability. However, the next abil-
ity “Encode information for processing” follows
the same pattern as “Attention–concentration”
and can be considered a weak ability (and the
“W” is circled on the worksheet).

Guideline 4
Repeat Guidelines 1, 2, and 3 for every other sig-
nificant strength that has not been accounted for.
Then follow analogous procedures for all signif-
icant weaknesses. Shown in Figure 12.5 is the
next relative strength in Ryan’s WAIS-III profile,
Block Design. After filling in all of the pluses,
minuses, and zeros in the Shared Ability Work-
sheet for Block Design, some hypothesized abil-
ities appear to be possible explanations for Ryan’s
strength in Block Design: concept formation,
fluid ability, and synthesis. Before including any
of these abilities in Ryan’s report, it is necessary
to consider whether the behavioral observations,
background information, and supplemental test
data also support these hypotheses.

TABLE 12.4 Rules for accepting and rejecting potential hypotheses

Number of 
Subtests

Constituting a 
Shared Ability

Rule for Interpreting 
Ability as a Strength
(at least one subtest is 

a significant  strength)

Rule for Interpreting 
Ability as a Weakness

(at least one subtest is 
a significant weakness)

2 All subtests must be above the mean. All subtests must be below the mean.
3 or 4 At least 2 or 3 subtests must be above 

the mean, and only one subtest may be 
equivalent to the mean.

At least 2 or 3 subtests must be below 
the mean, and only one subtest may be 
equivalent to the mean.

5 or more At least 4 subtests must be above the 
mean, and only one subtest may be 
equal to the mean or less than the 
mean.

At least 4 subtests must be below the 
mean, and only one subtest may be 
equal to the mean or greater than 
the mean.
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CHAPTER 12 WAIS-III PROFILE INTERPRETATION: STEPS 8 AND 9 479

Guideline 5
If the process of examining shared abilities
uncovers no hypothesized strengths or weak-
nesses, then interpret the unique abilities that are
presumably measured by significantly high or low
subtests. The primary focus for explaining signifi-
cant discrepancies in a profile should be on shared
abilities that link several subtests, especially when
these hypothesized strengths and weaknesses are
supported by background information, behavioral
observations, and supplementary testing. How-
ever, at times no hypothesized strengths or weak-
nesses are apparent after examining the potential
shared abilities. Subtest-specific interpretations
may then have to be made. The unique abilities
are listed in the subtest-by-subtest description of
abilities listed in Chapter 10 (denoted with an as-
terisk) and in Table 12.5.

Before interpreting a unique ability on a sub-
test, consider its amount of specificity. Those
with “ample” or “adequate” amounts of specific-
ity may be interpreted (see Table 10.9 in Chapter
10). However, even if a subtest score deviates sig-
nificantly from the mean and if that subtest has
“ample” subtest specificity, do not automatically
interpret the unique ability. Only when all hy-
potheses involving shared abilities prove useless
should an examiner acquiesce to an interpreta-
tion of a unique and highly specific strength or
weakness. When unique abilities are interpreted,
other evidence from background data, behavioral
observations, or supplemental testing is needed
to support the interpretation of the ability.

SUMMARY OF 
SEQUENTIAL APPROACH TO 
WAIS-III INTERPRETATION

The ninth step presented above culminates our
step-by-step approach to WAIS-III interpreta-
tion that began in Chapter 11 and is continued in
this chapter. To more easily use these nine steps
in clinical practice, we have formulated the

WAIS-III Interpretive Worksheet that is at the end
of this chapter. This worksheet can be photocop-
ied directly from the book, and can be used in
conjunction with Examiner Forms 12.1–12.14
that contain the shared abilities for each subtest.
For those examiners who benefit from dual modes
of processing—simultaneous and sequential—we
have prepared a figure that summarizes the nine
interpretive steps and depicts which tier of the
WAIS-III hierarchy is addressed with each (see
Figure 12.6).

A SIMULTANEOUS
APPROACH TO 

HYPOTHESIS GENERATION

As noted in the previous section, hypothesis gen-
eration can be performed in a linear, sequential,
“left-brained,” scientific manner, which is what
the nine-step approach in this chapter and Chap-
ter 11 have detailed. However, we are sensitive to
individual differences in the way adults may ap-
proach the same problem. For some people, the
sequential, rule-governed methodology de-
scribed previously conforms well to their typical
processing approach; for others, it is a night-
mare. Consequently, we are including an alter-
native method of hypothesis generation, one that
might be preferable to individuals who prefer to
rely more on simultaneous, holistic (“right-
brained”) problem-solving strategies. This ap-
proach also has sequential components, but it
emphasizes configurations of subtests and the si-
multaneous treatment of two or three tasks at a
time while deemphasizing mathematical compu-
tations and comparisons. Even the empirical
determination of significant strengths and weak-
nesses in the subtest profile is optional.

Only one statistical application is mandatory:
After the examiner reaches conclusions about
contrasting strengths and weaknesses (e.g., high
on visual–sequential—low on visual–spatial), de-
termine whether the difference is statistically signifi-
cant. The easiest way to make this comparison is
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480 PART IV INTERPRETATION OF THE WAIS-III PROFILE

to average the scaled scores for the subtests con-
stituting the strength, and also average the scores
for the subtests composing the weakness. If they
differ by three points or more (a rule of thumb),
the hypothesis is confirmed.

Basically, to interpret the WAIS-III in a simul-
taneous, holistic fashion, focus on configurations
among the subtests, usually within each separate
scale. First look for each scale to split into two rec-
ognizable halves; then see whether the profile re-

TABLE 12.5 Unique abilities measured by WAIS-III subtests and category 
of subtest specificity

Verbal Subtest Unique Abilities
Subtest
Specificity

Vocabulary Language development
Word knowledge

adequate

Similarities Logical abstractive (categorical) thinking adequate
Arithmetic Computational skill

Quantitative Knowledge (CHC theory)
Mathematical Achievement (CHC theory)
Quantitative Reasoning (CHC theory)

ample

Digit Span Immediate rote recall
Memory span (CHC theory)

ample

Information Range of general factual knowledge adequate
Comprehension Demonstration of practical knowledge

Evaluation and use of past experiences
Knowledge of conventional standards of behavior

adequate

Letter-Number
Sequencing

Facility with overlearned sequences
Working memory

ample

Performance Subtest

Picture Completion Visual recognition without essential motor activity
Flexibility of Closure (CHC theory)

ample

Digit Symbol-Coding Psychomotor speed ample
Block Design Analysis of whole into component parts

Nonverbal concept formation
adequate

Matrix Reasoning Analogic reasoning
Induction (CHC theory)
Nonverbal problem solving with no time limit

ample

Picture Arrangement Anticipation of consequences
Temporal sequencing

adequate

Symbol Search Perceptual speed (CHC theory)
Speed of visual search

inadequate

Object Assembly Ability to benefit from sensory–motor feedback
Anticipation of relationships among parts
Closure speed (CHC theory)

inadequate

ch12.fm  Page 480  Tuesday, September 25, 2001  3:21 PM



CHAPTER 12 WAIS-III PROFILE INTERPRETATION: STEPS 8 AND 9 481

veals a split between pairs of subtests that differ in
an important way (e.g., a distinction between ab-
stract and meaningful stimuli). Finally, if neces-
sary, look for the coupling of subtests that often
go together (e.g., the social comprehension dyad
of Comprehension and Picture Arrangement).

The next several sections discuss common
configurations of subtests within the Verbal and
Performance Scales and a variety of WAIS-III
dyads spanning both scales that frequently “pair

up” in an individual’s profile. Table 12.6 lists
common configurations of the WAIS-III scales.

Common Configurations
of the WAIS-III Verbal Scale

Several global configurations involving five or all
seven WAIS-III Verbal subtests occur frequently
enough to warrant their internalization by ex-
aminers, especially those who prefer a holistic

FIGURE 12.6
Summary of 9 WAIS-III Interpretative Steps and the WAIS-III tier that they each examine

VCI

SV I

WMI

DS

VIQ

C LNA

POI

BD MRPC

PSI

SS

PIQ

PA

FSIQ

CD

Step 1: Interpret the Full Scale IQ 

Step 5: Is the VCI versus POI Difference
interpretable?

Step 6: Determine whether the Working
Memory and Processing Speed
Indexes are interpretable.

Step 7: Interpret the Global Verbal and
Nonverbal Dimensions, as well
as the small factors, if they were
found to be interpretable.

Step 2: Are the verbal IQ versus the
Performance IQ (or the Verbal
Comprehension Index versus the
Perceptual Organization Index)
significantly different?

Step 3: Are the verbal IQ versus the
Performance IQ (or the Verbal
Comprehension Index versus the
Perceptual Organization Index)
differences abnormally large?

Step 4: Is the V-IQ versus P-IQ
discrepancy interpretable?

Step 8: Interpret significant strengths and
weaknesses of the subtest profile.

Step 9: Generating hypotheses about the
fluctuations in the WAIS-III profile.
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hypothesis generation strategy: Working Mem-
ory versus Verbal Comprehension; the amount of
verbal expression required for successful perfor-
mance; and fluid versus crystallized intelligence.

Working Memory 
versus Verbal Comprehension

The division of the Verbal indexes is probably one
of the most common occurrences in a WAIS-III

profile. A quick glance at the Verbal subtests com-
monly indicates that an individual’s subtest fluctu-
ations conform precisely to the results of countless
factor structures: The three Verbal Comprehen-
sion subtests (Information, Vocabulary, Similari-
ties) cluster together, with the person performing
either substantially higher or lower on the
Working Memory triad of Digit Span, Letter-
Number Sequencing, and Arithmetic. Ideally,
the person’s scaled scores on Working Memory

TABLE 12.6 Common configurations of the WAIS-III scales

Configuration Component Subtests

Verbal Configurations
Memory/little verbal expression
Conceptualization/much verbal expression

I, DSP, A, LNS
V, C, S

Performance Configurations
Visual organization
Visual–motor coordination
Visual perception/processing of abstract stimuli
Visual perception/processing of complete meaningful stimuli
Visual perception/processing of meaningful stimuli
Nonverbal reasoning
Reproduction of models
Simultaneous/visual–spatial
Sequential/visual–sequential
Visual closure
Visual sequencing
Visual memory
Synthesis

PC, PA, MR, SS
BD, OA, DSY
BD, DSY
PC, PA
PC, PA, OA
PA, OA, MR
BD, DSY
PC, BD, OA
PA, DSY
PC, OA
PA, DSY
PC, DSY
PA, BD, OA, MR

Both Scales
Social comprehension
Abstract thought
Fund of information
Visual Synthesis
Verbal reasoning
Nonverbal reasoning
Auditory memory
Visual memory
Auditory memory
Reproduction of models
Auditory sequencing
Visual sequencing

C, PA
S, BD, MR
I, V
BD, OA
C, S
PA, OA
DSP, A, LNS
PC, DSY, SS
DSP, A
BD, DSY
DSP, A, LNS
PA, DSY
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subtests will be above (or below) all Verbal
Comprehension subtest scores to confirm a
split in the Verbal profile. However, it is still the
difference between the indexes that determines
the meaningfulness of the dichotomization.
When this difference is significant, examiners
who are not offended by sequential strategies
may wish to apply the systematic assessment of
strengths and weaknesses on the three WAIS-
III factors detailed in the nine steps.

Unfortunately, Comprehension is excluded
from the WAIS-III VCI even though this subtest
very often joins with the three component sub-
tests, is included in the WISC-III VCI, and in-
variably loads with the three VCI subtests in
virtually every factor analysis of Wechsler’s scales
since the W-B I. Therefore, check to see if Com-
prehension is consistent in magnitude with the
three VCI subtests, especially for individuals
who display a significant discrepancy between
VCI and WMI. If so, then the Verbal Compre-
hension strength or weakness is given more cre-
dence and support from a quartet of subtests
than by a trio. The exclusion of Comprehension
from the VCI is a mystery.

Sometimes Information joins the Working
Memory triad in splitting off from the rest of the
Verbal Comprehension subtests. When this divi-
sion of the Verbal scale into four and three subtests
occurs (i.e., Comprehension joins with Similari-
ties and Vocabulary; Information teams up with
the WMI triad), the factor-related split must yield
to a different interpretation: either the amount of
verbal expression required for optimal task perfor-
mance or memory versus conceptualization. The
Comprehension–Similarities–Vocabulary group-
ing requires a good amount of verbal expression
for successful performance, and all tasks measure
verbal conceptualization or verbal reasoning. In
contrast, Information and the WMI tasks all de-
mand limited verbalization for success, and all
involve memory (short-term memory for WMI,
long-term retrieval for Information). This Ver-
bal scale dichotomy is treated in more depth later
in this chapter (“Amount of Verbal Expression
Required”).

When a bona fide Working Memory–Verbal
Comprehension split occurs, the person’s scaled
scores on Digit Symbol-Coding or Symbol
Search should be compared to his or her level of
performance on the Working Memory triad. Are
the PSI scores fairly consistent in magnitude to
the depressed or elevated scores on Digit Span,
Letter-Number Sequencing, and Arithmetic? If
so, that finding further reinforces the impor-
tance of the Working Memory factor (perhaps as
a measure of executive functioning) for under-
standing the profile fluctuations. See Chapter 7
for factor-analytic evidence for the merger of the
two PSI subtests with the three WMI tasks. Yet,
whether Working Memory is composed of just
its usual three subtests or whether it merges with
the Processing Speed dyad is of less concern than
the interpretation given to the dimension. As is
evident by scanning Table 12.3, an impressive
variety of interpretations may be assigned to a
strength or weakness on the Working Memory
triad or Processing Speed dyad. The examiner’s
task is to narrow down the hypotheses to the de-
gree possible.

The main points to consider are these: Is
there crisp behavioral support, or reliable clinical
reports, to justify distractibility, anxiety, or poor
attention span as an explanation of poor perfor-
mance? If memory is a plausible explanation of
the dimension, is there behavioral evidence to
support either a strength (memorizing the
“code” halfway through Digit Symbol-Coding)
or a weakness (needing frequent repetition of
questions)? Is a sequencing problem evident on
Picture Arrangement, and are any referral prob-
lems consistent with a sequential deficit (“Has
difficulty following directions”)? Is a strength or
weakness in number ability consistent with back-
ground information about the person (works as
an accountant; had a math block in school)?

Arithmetic, Digit Span, Letter-Number Se-
quencing, and sometimes Digit Symbol-Coding
or Symbol Search may be interpreted from the
factor-analytic model (Working Memory and Pro-
cessing Speed), Bannatyne’s approach (Sequencing
Ability), the K-ABC neuropsychological model
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(Sequential Processing), a Jensen (1982) Level I–
Level II theory (auditory and visual memory,
Level I abilities) or a Guilford structure-of-intel-
lect framework (Symbolic Content). The theory
doesn’t matter; neither does the name given to
the dyad or triad or pentad by the theorists. Only
the interpretation of the factor for a given indi-
vidual is of concern, and that task depends en-
tirely on the clinician’s acumen as an observer of
behavior and integrator of data from numerous
sources.

Memory versus Conceptualization

Each of the seven WAIS-III Verbal subtests
makes demands on a person’s memory and con-
cept formation, although they differ considerably
in the relative role assigned to each function. At
one extreme is Digit Span, a test of short-term
memory with a small conceptual component, the
ability to reverse digits. Similarities occupies the
opposite extreme of high conceptual–low mem-
ory. The ability to find the common, preferably
abstract, element that unites two verbal concepts
is perhaps a prototypical conceptual task. Mem-
ory is required to remember the examiner’s ques-
tion (short-term) and to retrieve the two concepts
from storage (long-term), but the demands are
minimal on both counts. The questions are short,
and reduce to just two words, the concepts to be
compared; further, the concepts themselves are
simple, common, and usually overlearned.

Whereas dividing the Verbal scale into mem-
ory and conceptual halves is neither pure nor un-
equivocal, there has been some consensus on this
type of dichotomy within the literature. In both
Guilford’s and Horn’s models, the following
subtests have a clear-cut memory component:
Letter-Number Sequencing, Digit Span, and
Arithmetic (Information is considered by Guil-
ford to have a semantic memory component and
involves long-term retrieval of facts). In contrast,
Vocabulary, Comprehension, and Similarities
are considered good measures of one or more of
the following by Bannatyne, Guilford, Rapaport,
or Dean: concept formation, judgment, cogni-

tion, evaluation, abstract thought, and social
comprehension. Indeed, this triad of subtests
composes Bannatyne’s Verbal Conceptualization
category.

Nonetheless, Arithmetic is classified by Guil-
ford as a measure of cognition as well as memory,
and Vocabulary is categorized by Rapaport as a
dual measure of concept formation and memory.
Hence, when examiners search for a memory–
conceptualization split within the WAIS-III Ver-
bal Scale, they must do so with flexibility and
with the awareness that most Verbal subtests are
complex.

Ben’s Verbal profile (below) provides a good
example of a clear-cut memory–reasoning split
(conceptual subtests are in bold face).

Without computing significant strengths and
weaknesses, and without following a systematic,
sequential method of hypothesis generation, si-
multaneous processors should immediately de-
tect a strength in conceptualization, contrasted
with a generalized weakness in short- and long-
term memory. Ben’s highest memory score was
one point less than his lowest conceptualization
score. To ensure that this configuration is signifi-
cant, compute his mean score in each category
(14.0 in conceptualization—averaging Vocabu-
lary, Similarities, and Comprehension, versus 9.3
in memory—averaging Digit Span, Arithmetic,
Letter-Number Sequencing, and Information)
and subtract these means (4.7 points, or 5 points
after rounding the means to whole numbers).
This value exceeds the rule of thumb of 3 points
needed to denote a meaningful difference.

Verbal Subtest Scaled Score

Information 9
Digit Span 8
Vocabulary 16
Arithmetic 10
Comprehension 11
Similarities 15
Letter-Number Sequencing 10
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Of the Verbal subtests, Digit Span and Letter-
Number Sequencing are generally the “cleanest”
measures of memory, while Comprehension and
Similarities are the “purest” tests of verbal con-
ceptualization. Sometimes these two competing
dyads will be considerably different from each
other, in either direction, suggesting a possible
difference in the person’s memory and concep-
tual abilities; in this instance, examiners relying
on a configuration approach to hypothesis gen-
eration need to be prepared to ignore the com-
plex Arithmetic and Vocabulary subtests and
focus on the best measures of each ability. As
stated, whenever examiners use the configura-
tion approach to subdivide a person’s WAIS-III
subtests into strong and weak areas, they should
routinely confirm the significance of the finding
by the simple procedure of verifying that the
mean scaled scores differ by at least 3 points.

Further, the fact that the groupings discussed
in this section have been labeled “memory” and
“conceptualization” is no guarantee that an obvi-
ous split of a Verbal profile into these groups re-
flects differences in these skill areas. The
interpretation of the person’s strength and weak-
ness must be verified with behavioral and back-
ground data, inasmuch as other explanations are
possible, even conceivable. This point becomes
apparent in the next section, which deals with a
competing interpretation of the same Verbal
scale dichotomy.

Amount of Verbal Expression Required

Three WAIS-III subtests demand individuals to
put their ideas into words, to express their
thoughts spontaneously via several well-chosen
words. Each of these tasks has its own 2–1–0,
somewhat subjective scoring system in the
WAIS-III manual that is quite prone to examiner
error, and makes up the category that Bannatyne
calls Verbal Conceptualization Ability: Vocabu-
lary, Comprehension, and Similarities. The re-
maining four Verbal subtests, composing the
memory triad plus Information (considered se-
mantic memory) and discussed in the previous

section, are similar to each other apart from the
memory component: Each requires the individ-
ual to give a brief verbal response, just a word or
two, a number, or a series of numbers. People
who have good ideas but who lack the facility to
express them directly will be penalized on the
three WAIS-III tasks that make the greatest de-
mands on verbal expression.

Suppose that a person scores relatively high
(or low) on Bannatyne’s conceptual category.
How does an examiner know whether to inter-
pret the strength (or weakness) in terms of the
conceptual or the expressive component of the
triad? First, consider the person’s verbal behav-
ior during the test and the type of responses re-
corded on the record form. Poor expressive
abilities are revealed by people who continually
have difficulty explaining themselves, even dur-
ing casual conversation or spontaneous verbal-
izations, or when they clearly understand the
concepts being tested. In contrast, individuals
with facility in verbal expression often demon-
strate this skill by their directness in communica-
tion, use of pertinent and high-level vocabulary,
and by responding to queries with appropriate
elaboration. Frequently, good verbal expression
and concept formation go hand in hand; the per-
son who is able to communicate insightfully and
directly has also mastered the concepts as well.

Sometimes, however, the strength is clearly
conceptualization or expression. Good concept
formation, in the absence of facile expressive skill,
is evidenced by a person who responds tersely to
items, gaining credit by use of pertinent abstrac-
tions and generalizations. The reverse pattern is
demonstrated by someone who is extremely ver-
bose (whose responses are written in the margins
and all over the record form page), who consis-
tently piles up 2-point responses on Similarities
by giving several responses of varying quality, and
who earns 2 points on Vocabulary and Compre-
hension items by an aggregation of 1-point an-
swers, not by abstract thinking.

Low scores on Vocabulary, Similarities, and
Comprehension are commonly due either to poor
conceptualization or poor expressive abilities.
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Again, many clues are found from behavioral ob-
servation and evaluation of the type of responses
given. Usually, Similarities provides the best clue
to the nature of the deficiency. Whereas Com-
prehension often involves explaining, and Vo-
cabulary frequently demands elaboration, most
Similarities items can be answered at a 2-point
level by a single, well-chosen word or two (“Ve-
hicles,” “Senses,” “Have life”). An extremely low
score on Similarities compared to the other two
conceptual tasks and/or a set of virtually all 1-
point responses to Similarities items implicates
poor conceptualization rather than expression as
the primary cause of the failure. Analogously, ex-
tremely high Similarities for a person who does
generally well on the other two tasks implies
strong concept formation rather than verbal ex-
pressive abilities. The simple pattern of scores is
not enough, though; corroboration is necessary
from clinical observation of behaviors and back-
ground information. For example, autistic chil-
dren and adults are known to have poor verbal
expression and, in fact, earn by far their lowest
Wechsler scaled scores on Vocabulary and Com-
prehension (see Kaufman, Kaufman, Lincoln, &
Kaufman, 2000; Lincoln et al., 1988; Rutter,
1978).

Regardless of the interpretation given to a
split between the low expression (memory) and
high expression (conceptual) subtests on the Ver-
bal scale, the occurrence of this configuration
has some implications: (1) V-IQ becomes an
inefficient summary of the person’s verbal intel-
ligence; (2) the Verbal Comprehension factor
loses meaning, because Information splits off to
join the memory triad; and (3) systematic evalua-
tion based on Bannatyne’s system (which in-
cludes the Verbal Conceptualization category) or
Horn’s system (which includes the Short-Term
Memory grouping) is advised.

Fluid versus Crystallized Intelligence

Although Arithmetic and Similarities were de-
scribed previously as being categorized separately
in the memory–conceptual dichotomy, these two

Verbal subtests are united by their categorization
in Horn’s Fluid Intelligence grouping, along with
four Performance tasks. Many of the remaining
Verbal subtests are very dependent on specific
learning, whether primarily at home (Compre-
hension) or at school (Information, Vocabulary).
Similarities is also conceptualized as having a
crystallized component (see Chapters 10 and 11).
Horn (1985) excluded Arithmetic from his crystal-
lized category based on his numerous research
studies. Nonetheless, this task is included in Ban-
natyne’s Acquired Knowledge grouping and is
quite clearly related to formal school achieve-
ment. However, clinicians who prefer to operate
consistently within the Horn system should elim-
inate Arithmetic from consideration in this analy-
sis (see Chapters 10 and 11).

Common Configurations of
the WAIS-III Performance Scale

Wechsler Performance subtests correlate lower
with each other than do the Verbal subtests, and
the WAIS-III Perceptual Organization Index is
defined by only three of the seven Performance
subtests: Block Design, Matrix Reasoning, and
Picture Completion. Consequently, fluctuations
among the Performance tasks are frequent, and
the scale commonly splits in a number of ways.
Most Performance subtests have long been known
to be particularly sensitive to brain damage (see
Chapter 8), tend to be lowered relative to Verbal
subtests for psychiatric patients (see Chapter 9),
and are commonly the best discriminators among
neuropsychiatric patients with diverse pathologies
(see Chapter 9). The specific divisions of Perfor-
mance subtests and the interpretations assigned to
the clusters, therefore, assume importance for
clinical and neuropsychological evaluations.

The following configurations among four, or
all five, Performance subtests are discussed in the
next sections: (1) Rapaport’s distinction between
visual organization and visual–motor coordina-
tion, (2) the meaningfulness of the visual stimuli,
(3) sequential versus simultaneous processing
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strategies, and (4) visual memory versus nonver-
bal thinking (synthesis).

Visual Organization versus 
Visual–Motor Coordination

A frequent performance dichotomy, easy to spot,
conforms to Rapaport’s distinction between visual
organization (without essential motor activity) and
visual–motor coordination. The tasks least depen-
dent on motor coordination are Matrix Reasoning
and Picture Completion and the most motor-
oriented subtest is Digit Symbol-Coding. Symbol
Search and Picture Arrangement could legiti-
mately be placed in either category. For most indi-
viduals, in our clinical opinion, they are best
classified as Visual Organization (without essential
motor activity). Both place heavy emphasis on vi-
sual scanning strategies and planning ability, and
Picture Arrangement, especially, requires reason-
ing. Neither task greatly penalizes poor coordina-
tion (sloppy marking of “Yes” and “No” boxes is
okay for Symbol Search, and awkward alignments
of Picture Arrangement series are acceptable);
also, the latter task does not award bonus points for
speed on the WAIS-III (it does on the WISC-III).
Therefore, the Rapaport dichotomy produces a
configuration that splits the Performance subtests
into groupings of three and four: those primarily
requiring visual organization—Picture Comple-
tion, Matrix Reasoning, Symbol Search, and Pic-
ture Arrangement—and those heavily dependent
on visual–motor coordination—Digit Symbol-
Coding, Block Design, and Object Assembly.

Ben’s Performance profile (below) provides a
good example of a clear-cut visual organization–
visual-motor coordination split (visual organiza-
tion subtests are in bold face).

He earned scaled scores of 8 or 9 on Picture
Completion, Matrix Reasoning, Symbol Search,
and Picture Arrangement (mean = 8.5) compared
to scores of only 2 to 6 on the visual–motor triad
(mean = 4.3). The difference between the mean
subtest scores for the visual organization subtests
and the visual–motor coordination was larger
than our ±3 rule of thumb.

Because so many variables affect a person’s
success on the visual–motor triad in addition to
coordination, any deficiency in this area must be
corroborated with other test scores, behaviors,
and information before concluding that the per-
son has a visual–motor deficit. High visual orga-
nization/low visual–motor coordination implies
that the individual has adequate or better non-
verbal intelligence, but is unable to express it on
tasks that make heavy demands on motor coordi-
nation and motor speed. That interpretation
suggests that the obtained P-IQ underestimates
nonverbal intelligence. Yet coordination may not
be the culprit; as discussed in the next section, the
person with poor visual–motor performance may
be handicapped by an inability to process abstract
stimuli. Alternatively, the person may simply be a
slow problem solver, truly denoting limited non-
verbal intelligence. Such slowness will tend to de-
press scores on the highly speeded Block Design,
Object Assembly, and Digit Symbol-Coding sub-
tests. Less affected are scores on Matrix Reason-
ing, which is not timed, and Picture Completion
and Picture Arrangement, neither of which of-
fers bonus points for rapid solutions. Although
Symbol Search is a timed test and part of the
Processing Speed Index, the speed of processing
necessary is more mental speed than visual–motor
speed.

If the speed component, rather than the visual–
motor coordination element, leads to low visual–
motor coordination scores, the examiner must
try to discern whether the slowness is due to a

Performance Subtest Scaled Score

Picture Completion 9
Digit Symbol-Coding 2
Block Design 6
Matrix Reasoning 8

Picture Arrangement 8
Symbol Search 9
Object Assembly 5
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cognitive limitation or a behavioral trait such as
apathy, compulsiveness, or anxiety. If the low
scores are related either to the affective domain
or the psychomotor domain, the visual organiza-
tion cluster may offer the best estimate of the in-
dividual’s nonverbal intelligence. Good clinical
skills are essential.

Meaningful versus Abstract Stimuli

Picture Completion and Picture Arrangement use
pictures of people and things, whereas Matrix
Reasoning, Block Design, Symbol Search, and
Digit Symbol-Coding require the perception and
processing of abstractions: complex designs, sim-
ple designs, and numbers. Object Assembly
doesn’t fit neatly into either category. For the
WISC-III, we classified Object Assembly with the
two “Picture” subtests because the final product
to be assembled is meaningful (Kaufman & Licht-
enberger, 2000). However, the first two WISC-III
puzzles are named for the child, and almost all
puzzles have at least one large piece that makes
the object to be constructed obvious to all but the
severely impaired. For the WAIS-III, none of the
puzzles is named, and some individuals are un-
aware of the nature of what they are constructing
for the Elephant and, especially, the Butterfly.
Consequently, we have categorized Object As-
sembly as measuring visual perception of mean-
ingful stimuli but only Picture Completion and
Picture Arrangement are categorized as measur-
ing visual perception of complete meaningful stim-
uli. The WAIS-III puzzle pieces may be seen as
meaningful by many people, but are likely to be
processed as abstractions by others, for example,
by some neurological patients because they are
not “complete” meaningful stimuli.

Because of the complexity of the Performance
tasks in general—Matrix Reasoning, Block De-
sign, Symbol Search, and Digit Symbol-Coding
in particular—it is necessary to cross-validate any
hypothesis regarding an individual’s discrepancy
between perceiving or processing meaningful
versus abstract stimuli. More likely than not, the
person will evidence better performance in mean-

ingful than abstract stimuli; the reverse pattern is
not as explainable from a neuropsychological
framework and is less valuable in a diagnostic
sense. If Matrix Reasoning, Block Design, Symbol
Search, and Digit Symbol-Coding are high rela-
tive to the “picture” dyad, other explanations may
be necessary. Possibly the person is threatened by
the social stimuli, especially in Picture Arrange-
ment, and feels more comfortable with neutral
stimuli. Or the difference may be more related to
the imitative aspect of Digit Symbol-Coding and
Block Design (both involve reproduction of mod-
els), a skill that may be better developed than
problem solving without a model.

The latter hypothesis requires consideration
of Object Assembly rather than Picture Comple-
tion performance. Picture Arrangement and Ob-
ject Assembly are each nonverbal-reasoning,
problem-solving tasks; unlike Block Design and
Digit Symbol-Coding, neither reasoning subtest
provides the individual with a model to copy.
Some individuals perform better when a model is
provided, and others do better without one.
When Picture Arrangement pairs with Object
Assembly (or also with Matrix Reasoning), in
contrast to a different level of performance on
the two nonverbal imitative tasks, the examiner
should entertain a reasoning versus imitation hy-
pothesis. Additional support for this hypothesis
may reside within the configuration of the Ver-
bal profile. An individual with better imitative
than reasoning skills within the visual–motor
sphere, for example, might well display a compa-
rable profile of high memory–low reasoning
within the auditory–vocal channel.

But, when the pattern does not involve Object
Assembly, and the nonverbal configuration clearly
implies a deficiency in perceiving or processing
abstract stimuli compared to meaningful stimuli,
verification of the hypothesis can take several
forms. Is there any evidence of brain damage, ei-
ther diffuse or in the posterior regions of the right
cerebral hemisphere? Did the individual have
difficulty on Verbal subtests that use numerical
symbols (Digit Span, Arithmetic, Letter-Number
Sequencing)? Did he or she do better on the more
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meaningful, context-related Verbal subtests (In-
formation, Comprehension) than on the ones
that require responses to isolated verbal concepts
(Vocabulary, Similarities)? Matrix Reasoning can
help assess if a person is able to reason effectively
with abstract stimuli. If Matrix Reasoning scores
are discrepant from poor performance on Block
Design and Digit Symbol-Coding, some other
variable (speed, coordination, imitation), but not
the abstractness of the stimuli, may have affected
performance.

Simultaneous versus
Sequential Processing

The four subtests that make up Bannatyne’s Spa-
tial Ability category (three of which compose the
Perceptual Organization index) are also measures
of simultaneous processing, the kind of gestalt–
holistic problem-solving approach that cerebral
specialization researchers associate with the right
hemisphere and Luria adherents attribute to the
occipital–parietal regions of the brain. Of the re-
maining Performance subtests, analytic, linear,
left-brain processing is best measured by Digit
Symbol-Coding. Other measures of sequential
processing are found on the Verbal scale: Digit
Span, Letter-Number Sequencing, and Arith-
metic. Consequently, a possible configuration of
the Performance scale is for the four simultaneous
processing subtests to split off as a cluster, with
the individual performing about equally well on
Digit Symbol, Symbol Search, and Picture Ar-
rangement (either substantially higher or lower
than on Picture Completion–Block Design–
Matrix Reasoning–Object Assembly).

The occurrence of this sequential–simulta-
neous dichotomy may be checked by investigat-
ing the individual’s level of performance on the
Verbal tasks that measure sequential processing
(Digit Span, Letter-Number Sequencing, and
Arithmetic). Do not accept a processing explana-
tion as viable for an apparent visual–spatial (si-
multaneous) versus visual–sequential dichotomy
of the Performance scale unless the person evi-
denced a similar level of functioning (either high

or low) on the verbal–sequential dyad. Further,
examiners should not conclude that the indi-
vidual has a simultaneous strength or weakness
unless there is behavioral support for that con-
tention. For example, did the person use a trial-
and-error, sequential method of constructing
puzzles and designs and placing pictures, or was
an insightful, reflective, holistic problem-solving
approach evident?

If verification of a processing interpretation of
the Performance scale is lacking (from Verbal
Scale scores or from clinical observations), one
should explore other options. Even if Digit Sym-
bol-Coding and Picture Arrangement pair up,
this occurrence may be coincidental. Remember
that each of these subtests has much subtest
specificity (as does Matrix Reasoning). Hence,
assigning unique or chance interpretations to
fluctuations on Digit Symbol or Picture Ar-
rangement may be defensible (an exception to
our bias against subtest-specific inferences).

Relatively high scores on visual–spatial–
simultaneous compared to visual–sequential tasks
characterize autistic individuals. Lincoln et al.’s
(1988) 33 nonretarded autistic children, adoles-
cents, and adults (age range 8  to 29, mean age =
17  years), tested on the WISC-R or WAIS-R,
had a mean scaled score of close to 9 on the
spatial triad versus a mean of about 6 on Picture
Arrangement and Digit Symbol-Coding. The
differential was similar in Rutter’s (1978) autistic
sample (means of about 6  and 3 , respectively).
In Rutter’s sample, the deficiency on visual–
sequential tasks was comparable to the group’s
deficit in verbal expression, although the nonre-
tarded autistic group studied by Lincoln et al.
showed its most striking weakness in expressive
skills.

A group of 21 manic-depressives on lithium
therapy performed poorly on WAIS visual–
sequential tasks, especially Digit Symbol; the low-
est scores on Picture Arrangement and Digit
Symbol were obtained by patients who had been
on lithium the longest (Nair et al., 1979). In addi-
tion, high simultaneous–low sequential Perfor-
mance profiles have been found fairly consistently
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23 13
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for patients with Huntington’s disease. Consisten-
cies among several samples of patients with this
genetic disease imply that they truly have a
strength in simultaneous processing coupled with
a weakness in sequential processing. Huntington’s
patients typically earn their highest performance
scaled score on Picture Completion, while evi-
dencing depressions in Digit Symbol, Picture Ar-
rangement, Arithmetic, and Digit Span (Brandt et
al., 1984; Butters et al., 1978; Josiassen et al.,
1982; Randolph et al., 1993).

The spatial–simultaneous grouping of sub-
tests (excluding Matrix Reasoning, because none
of the studies were based on the WAIS-III) has
also been found to be of clinical significance for a
different sample with motor coordination prob-
lems: patients with multiple sclerosis (Heaton et
al., 1985; Maurelli et al., 1992). All five WAIS-R
Performance subtests (versus only two of six Ver-
bal tasks) discriminated significantly between
normal adults and patients having multiple scle-
rosis. But only Block Design, Object Assembly,
and Picture Completion significantly discrimi-
nated between two samples of multiple sclerosis
patients, one with relapsing–remitting symp-
toms, the other having chronic–progressive mul-
tiple sclerosis. Interpretation of the simultaneous
subtests requires some caution. Although perfor-
mance on the tasks has been positively associated
with a field-independent cognitive style (Good-
enough & Karp, 1961), there is some evidence,
based partly on WAIS Block Design data, that the
two constructs (spatial ability, field-independent
cognitive style) are indistinguishable from one
another (MacLeod, Jackson, & Palmer, 1986).
Further, as discussed in Chapter 4 on individual
differences, there is a significant gender differ-
ence, favoring males, in visualization.

Sometimes Block Design is a maverick subtest
regarding its processing demands. Matrix Rea-
soning, Picture Completion, and Object Assem-
bly stress the synthetic, visual closure skills that
are so closely associated with a simultaneous
processing approach to problem solving. Block
Design demands this synthetic ability, but it also
makes heavy demands on analytic ability, espe-

cially when constructing the designs from the
two-dimensional cards with the guidelines re-
moved. On these items, individuals must first ef-
fectively analyze the design into its component
parts before they can synthesize a solution. The
relevance of both processing styles has been
demonstrated both in neuropsychological re-
search and practice (Lezak, 1995). Matarazzo
(1972) noted: “Oddly enough, individuals who
do best on the test are not necessarily those who
see, or at least follow, the pattern as a whole, but
more often those who are able to break it up into
small portions” (p. 212).

Support for Block Design’s analytic compo-
nent comes from experimental psychology re-
search conducted by Schorr, Bower, and Kiernan
(1982) with 10 undergraduate students from
Stanford included in each of three studies.
These authors distinguished between two types
of strategies, one more simultaneous (synthetic),
the other more sequential (analytic). The syn-
thetic style involves holistic pattern matching;
the analytic style demands mentally segmenting
each block in the design. Results of each study
indicated the predominant application of an-
alytic problem-solving strategies. Although
Royer (1984) challenged the use of the analytic–
synthetic typology by Schorr et al., these investi-
gators responded cogently to Royer’s criticisms
(Kiernan, Bower, & Schorr, 1984). Although one
cannot generalize much from data obtained on a
group of undergraduate students at a highly
rated university, it is clear that Block Design
items can be solved efficiently by sequential ap-
proaches, simultaneous approaches, or a combi-
nation of the two.

Sometimes, therefore, Block Design must be
deleted when conducting a processing analysis of
the Performance scale. Like Picture Arrange-
ment and Digit Symbol-Coding, Block Design
may be solved sequentially or by an integration
of processes; and, like the two visual–sequential
subtests, Block Design demands good verbal
comprehension of lengthy verbal directions read
by the examiner. Matrix Reasoning also has an
analytic component that comes into play when

ch12.fm  Page 490  Tuesday, September 25, 2001  3:21 PM



CHAPTER 12 WAIS-III PROFILE INTERPRETATION: STEPS 8 AND 9 491

dealing with each stimulus separately, and verbal
mediation is a common strategy for solving the
abstract reasoning problems. Picture Completion
and Object Assembly, by contrast, depend more
heavily on the gestalt function with minimal em-
phasis on analysis or on the so-called left-brain
function of interpreting lengthy verbalizations or
verbal mediation. Examiners should be alert for
the emergence of the Picture Completion–Object
Assembly dyad in Performance profiles. Should
the appropriate configuration be detected, this
visual closure dyad should be contrasted to the
visual–sequencing subtests (Picture Arrange-
ment, Digit Symbol-Coding) and, perhaps, to
the pair of tasks that emphasize an integration of
sequential and simultaneous processing (Block
Design, Matrix Reasoning).

Luria’s Block 1, Block 2,
and Block 3 Functions

Luria (1980) posited the existence of three
“blocks” or “functional units” in the brain: Block
1 concerns arousal or attention; Block 2 deals with
successive and simultaneous coding functions,
and pertains directly to the sequential–simulta-
neous dichotomy just discussed; and Block 3 in-
volves higher-level planning processes (Luria,
1980; Naglieri, 1999; Naglieri & Das, 1988,
1997). Digit Symbol-Coding, apart from its se-
quential component, is for Rapaport a measure of
concentration and is often a member of the dis-
tractibility/working memory grouping; therefore,
it may be thought of as a measure of arousal, a
Block 1 function that “maintains a proper state of
arousal or cortical tone...[which] is also impor-
tant for effective performance because too much
or too little interferes with proper processing of
information” (Naglieri & Das, 1988, p. 36). In
addition, Picture Arrangement has long been
considered a measure of planning ability, of antic-
ipation of consequences, and, by inference, of
Luria’s third functional unit.

From this perspective, an individual’s perfor-
mance on Digit Symbol-Coding (and perhaps
Digit Span, a measure of attention according to

Rapaport) may reflect arousal or orientation to-
ward the tasks in general; scores on Arithmetic,
Letter-Number Sequencing, and Digit Span may
denote successive or sequential processing; success
or failure on the Spatial triad may indicate simulta-
neous processing; and Picture Arrangement and
Symbol Search performance may denote plan-
ning, the ability to develop strategies, to generate
hypotheses, and generally to program, regulate,
and verify activity (Naglieri & Das, 1988, 1997).

From Naglieri’s (1999; Naglieri and Das,
1988, 1997) research, one might treat Picture Ar-
rangement, Symbol Search, and Digit Symbol-
Coding as measures of the Block 3, or planning,
ability. Naglieri and Das (1997) interpret as plan-
ning ability a scale on the Cognitive Assessment
System (CAS) that includes several highly
speeded tasks, each of which resembles tradi-
tional measures of processing speed. Naglieri
(1999) has provided some construct validity evi-
dence for the CAS Planning scale, including re-
search findings that support the need to generate
problem-solving strategies to perform well on
the CAS measures of planning ability. From this
vantage point, it seems reasonable to hypothesize
a Luria-based Block 3 “planning ability” inter-
pretation of high or low scores on the Processing
Speed Index, especially for those individuals
whose score on Picture Arrangement is consis-
tent with the PSI (whether high or low). Whereas
the clerical, psychomotor Digit Symbol-Coding
subtest is questionable as a measure of Luria’s
Block 3, both Picture Arrangement and Symbol
Search seem to embrace the essence of Naglieri
and Das’s (1987) description of Block 3 charac-
teristics: “planning entails the aptitude for asking
new questions, solving problems, and self-moni-
toring, which...may represent one of the most
complex forms of human behavior” (p. 355).

Visual Memory 
versus Nonverbal Thinking

One other configuration involving the entire
Performance scale is easily and immediately rec-
ognizable: High scores on Picture Completion,
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Digit Symbol-Coding, and Symbol Search con-
ceivably indicate a good visual memory, because
the former tests long-term visual memory and
the latter two assess short-term visual memory
(although Digit Symbol-Coding does so to a
lesser extent than perceptual speed; Laux &
Lane, 1985). Other Performance subtests mea-
sure nonverbal thinking and problem solving, as
opposed to memory: Block Design assesses non-
verbal concept formation, and Matrix Reason-
ing, Picture Arrangement, and Object Assembly
are good measures of nonverbal reasoning. To-
gether, the latter four tasks measure synthesis,
assembling parts into a whole, either temporally
(Picture Arrangement) or spatially.

According to Osgood’s communication theory,
the visual memory dyad assesses skills that are at
least partially at the automatic, overlearned level
of organization. In contrast, the thinking group
comprises high-level, representational measures
of adult intelligence. Some subjects who are low
in nonverbal thinking will be able to perform ade-
quately, or even exceptionally, on the three visual
memory subtests; the Picture Completion/Digit
Symbol-Coding dyad, in particular, makes fewer
demands on higher intellectual processes. Al-
though some individuals have the reverse pattern
of high thinking–low memory, we suspect that al-
ternative hypotheses are necessary to explain the
profile. For example, in Rapaport’s system, Pic-
ture Completion, Digit Symbol-Coding, and
Symbol Search are classified as measures of con-
centration. Individuals with low scores on these
tasks may have difficulty concentrating, a hypoth-
esis that may be confirmed or rejected by behav-
ioral observation.

Configurations of Both Scales
Clinicians who apply the configuration method of
generating hypotheses should be alert to a few
patterns that involve dyads or triads on both the
Verbal and Performance scales. Several compari-
sons involve cross-validation of a finding from

one scale to the other regarding memory, imita-
tion, sequencing ability, and reasoning. If a person
reasons well or poorly on the Verbal Scale (Simi-
larities, Comprehension), does this strength or
weakness maintain on the Performance scale (Pic-
ture Arrangement, Object Assembly, Matrix Rea-
soning)? A number of these comparisons are
included in Table 12.6 to allow examiners to com-
pute averages on categories that are assessed in
similar fashion both verbally and nonverbally.
The ±3 rule of thumb may be used to assess their
similarity.

In addition, two specific comparisons involving
the Verbal and Performance scale are of sufficient
importance to warrant separate discussion: social
comprehension versus abstract thought and fund
of information versus visual synthesis.

Social Comprehension 
versus Abstract Thought

Two of Dean’s (1983) clusters provide an inter-
esting contrast for WAIS-III examiners to con-
sider: Social Comprehension (Comprehension–
Picture Arrangement) and Abstract Thought
(Similarities–Block Design–Matrix Reasoning).
Each category holds fairly constant the content
to be processed (by including both Verbal and
Performance subtests); all five tasks assess high-
level reasoning or conceptual processes.

The Social Comprehension dyad combines
the two subtests that have interpersonal themes,
socially oriented items, and real-world problem-
solving situations. They are believed to measure
social judgment and common sense and may ten-
tatively be thought of as a crude measure of so-
cial intelligence. As Dean (1983) stated: “Both
subtests examine the client’s ability to apply cus-
toms, social knowledge, and mores to specific
situations” (p. 12). Some psychologists (e.g., Sat-
tler, 1988) explore differences between the two
subtests to infer specific modes of social func-
tioning: “High Picture Arrangement coupled
with low Comprehension may suggest sensitivity
to interpersonal nuances, but a disregard for so-
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cial conventions” (p. 177). We find little validity
in such interpretations, but consider it useful to
combine an individual’s performance on the two
socially oriented WAIS-III tasks to get a better
estimate of social understanding.

The abstract thought triad represents an ideal
point of comparison. Similarities presents verbal
concepts totally out of social context (even Arith-
metic incorporates a social setting for each item),
requiring abstract reasoning with each pair of
concepts. Further, the abstract designs and fig-
ures that constitute the Matrix Reasoning and
Block Design items are about as far removed as
possible from the socially relevant stimuli in Pic-
ture Arrangement.

Dean (1983), in speaking about the Similari-
ties–Block Design dyad that constituted the Ab-
stract Thought category on the WAIS-R, said:
“Although basic concrete knowledge may be re-
quired, each subtest requires the subject to go
beyond that knowledge level to the abstraction
and manipulation of components” (p. 6); that
statement applies as well to Matrix Reasoning.
How well a person solves problems in an abstract
setting versus a social setting is, therefore, of
considerable clinical value regarding inferences
about a person’s personality, intellectual poten-
tial in quite different circumstances, and neuro-
psychological integrity.

The best validation of the Abstract Thought–
Social Comprehension differential comes from
Browning and Quinlan’s (1985) study of the
Wechsler profiles of 91 adolescent and young
adult psychiatric patients (45 females, 46 males)
ranging in age from 13 to 30 years (mean = 19).
These patients were administered Loevinger’s
Sentence Completion Test (SCT) for measuring
ego development (Loevinger & Wessler, 1970),
along with either the WISC-R (N = 16), WAIS
(N = 46), or the WAIS-R (N = 29). The SCT is
meant to measure an aspect of personality func-
tioning akin to social intelligence: “The exercise
of social judgment and the capacity for anticipa-
tion and planning may be compared to Loev-
inger’s description of ego development as a

‘complexly interwoven fabric of impulse control,
character, interpersonal relations, conscious pre-
occupations and cognitive complexity’” (Brown-
ing & Quinlan, p. 261).

These investigators grouped the patients into
three ego development categories based on the
SCT: preconformist (the lowest level), protocon-
formist, and postconformist (the highest level).
We entered each group’s mean sum of scaled
scores on the two pertinent categories into the
formulas to produce standard scores (we had to
use a formula based on the Similarities–Block
Design dyad because all of the Wechsler tests in
the study predated Matrix Reasoning). The re-
sults require cautious interpretation because of
the merger of data from three Wechsler batteries
and the inability to convert the WAIS and WAIS-
R values to age-corrected scaled scores; nonethe-
less, the findings are intriguing. The largest defi-
ciency in Social Comprehension was evidenced
by the group with the lowest level of ego develop-
ment, with the discrepancy narrowing with in-
creased ego functioning. Browning and Quinlan
(1985) also found that Comprehension correlated
highest with the SCT among the 11 subtests
(.44), and that the correlation remained a signifi-
cant .34 after partialling out FS-IQ. Although
Picture Arrangement failed to correlate signi-
ficantly with Loevinger’s ego development test,
according to Browning and Quinlan, “[t]he hy-
pothesis of some association was partially sup-
ported” (p. 262).

In general, studies of the social intelligence hy-
pothesis pertaining to the two Social Comprehen-
sion tasks have produced mixed findings. Schill
(1966) and his associates (Schill, Kahn, & Mue-
hleman, 1968a, 1968b) showed that WAIS Picture
Arrangement related positively to measures of
extroversion, such as the MMPI Social Introver-
sion scale, for three samples of college students;
Johnson (1969) found the opposite pattern in psy-
chiatric patients. Terry and Berg (1984) recon-
ciled these discrepant findings by demonstrating a
significant interaction with the MMPI Psycho-
pathic Deviance (PD) scale. High WAIS Picture
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Arrangement was related to high extroversion
only in psychiatric patients with high PD.

Turner and Horn (1976) failed to find any
support for a social intelligence hypothesis in
their MMPI–WAIS correlational study, using
data from 400 adoptive parents (mean age = 37
for mothers, 40 for fathers). Picture Arrange-
ment did not consistently relate to MMPI items
on the Social Introversion scale or to other so-
cially relevant items for males or females; and the
MMPI items that consistently correlated with
Comprehension were no more socially pertinent
than the items that were significant correlates of
Vocabulary. In contrast to Turner and Horn’s
negative findings, Edinger’s (1976) investigation
of 15 male process schizophrenics (mean age =
21.5 years) yielded positive results: WAIS Pic-
ture Arrangement correlated significantly with
the Phillips Premorbid Adjustment Scale, even
after partialling out FS-IQ.

WAIS-R investigations have been just as con-
tradictory as the WAIS studies. Nobo and Evans
(1986) found trivial, nonsignificant correlations
involving the two Social Comprehension sub-
tests and any of the five measures of social behav-
ior (including the MMPI Social Introversion
scale) for 37 college students. In contrast, Sipps,
Berry, and Lynch (1987) used the California Psy-
chological Inventory (CPI) scales to predict raw
scores on WAIS-R Comprehension and Picture
Arrangement for 85 normal adults (mean age =
29) and obtained positive results. The CPI scales
of Capacity for Status and Flexibility (in thinking
and social behavior) were significant predictors
for both subtests. Both subtests were signifi-
cantly related to CPI measures of social behav-
ior, even after partialling out Vocabulary score;
Sipps et al. concluded that there is “substantial
evidence in support of the notion that Compre-
hension and Picture Arrangement are to some
degree measures of social intelligence” (p. 503).

Despite the optimism of the latter team of re-
searchers, the construct validity of the WAIS-III
Social Comprehension category remains specula-
tive: None of the studies have used the WAIS-III

version of Picture Arrangement, and generaliza-
tions from the WAIS and WAIS-R versions of
the subtest to the WAIS-III version are tenuous
because the subtest has undergone great changes
from version to version (resulting in relatively
poor correlations between different Picture Ar-
rangement subtests); the studies have reported
mixed results; the samples vary widely, are too de-
pendent on college student populations, and are
sometimes haphazard; the criteria are often dubi-
ous at best. (Are socially intelligent people neces-
sarily extroverted?) We also question whether the
correlational approach is the best methodology
for investigating the issue. We find the Browning
and Quinlan (1985) criterion of ego development
the most compelling, and their methodology the
most direct. But, despite their generally favorable
findings, the validity of Social Comprehension is
primarily face validity (the test items seem to mea-
sure the intended aptitude) rather than criterion-
related or construct validity.

Far less pertinent research has been conducted
with the Abstract Thought category (again, be-
cause all pertinent research was conducted prior
to the WAIS-III, this category excludes Matrix
Reasoning for all studies). Psychosurgery (frontal
lobe or limbic–hypothalmic regions) has report-
edly led to deficient abstract thinking, as mea-
sured by Wechsler’s Block Design and Similarities
(Jurko & Andy, 1973) and Kohs’s Block Design
test (Walsh, 1977). But a summary of pertinent
research has led Joschko (1986) to conclude that
“deficits in abstract thinking following psycho-
surgery either are not permanent or cannot be
dissociated from factors related to long-term psy-
chiatric illness” (p. 310). From the perspective of
the Personality Assessment System (Krauskopf &
Davis, 1973; Winne and Gettinger, 1973), “[i]ndi-
viduals who achieve relatively low Block Design
and Similarities scores are termed ‘flexible, com-
pensated’ and considered as someone who.. .
‘denies and punishes sensitivity’; rejects the sub-
tle...[and is] [e]xplosively emotional under stress”
(Kunce, Ryan, & Eckelman, 1976, p. 44). The
PAS might predict violent behavior from some
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individuals low in Abstract Thought, and some
evidence to support the association of low Similar-
ities scores with violent behavior was provided by
Kunce et al. for Caucasian males court-committed
as criminally insane. Kunce et al. cross-validated
their finding with a second sample of Caucasian
males from the same institution, and Hays and
Solway (1977) obtained comparable results with
the WISC for a racially mixed group of violent
and nonviolent juvenile delinquents. Yet, the
generalizability of this theory-supported rela-
tionship was challenged when the opposite finding
(relatively high Similarities) was observed on the
WAIS with young African American offenders
(Lira, Fagan, & White, 1979).

Fund of Information versus Visual 
Synthesis and Novel Problem Solving

Information and Vocabulary are so correlated
with each other (.77) that exploring differences
between them is a feeble exercise. As a team,
however, this “fund of information” dyad reflects
a formidable combination for evaluating a per-
son’s intellectual accomplishments in culturally
relevant verbal arenas. This pair of subtests has
much to recommend it: Information and Vocab-
ulary are the most reliable WAIS-III subtests,
both in terms of internal consistency and stabil-
ity; they typically emerge as the best measures of
g and of the Verbal Comprehension factor; they
are the highest correlates of educational attain-
ment among the WAIS-III tasks; they are resil-
ient to the impact of aging (see Chapter 5 as well
as the aging analyses for each subtest in Chapter
10); and they often remain as intact strengths for
patients with organic or functional disorders.

An individual’s fund of information has been
shown empirically to have a definite cultural
component (Cernovsky, 1986; Holland & Wat-
son, 1980), in contrast to the Performance triad
of Block Design–Matrix Reasoning–Object As-
sembly, which reflects a blend of Horn’s (1989)
Gf and Gv. Just as Information and Vocabulary
are the best exemplars of the Verbal Compre-

hension factor, the nonverbal triad captures the
essence of Perceptual Organization (see factor
analysis in Chapter 7). All three tasks involve a vi-
sual synthesis and often novel problem solving. In
contrast, visual synthesis and novel problem solv-
ing have no place in the Information–Vocabulary
dyad; these types of problems are familiar—often
learned in school—not novel. Unlike the Verbal
dyad, the Performance tasks relate relatively
weakly to education level; they decrease dramat-
ically with age (even after controlling for educa-
tion); and they are typically among the subtests
most likely to reveal deficits in individuals with a
wide variety of neuropsychiatric disorders (see
Chapters 8 and 9). Consequently, the compari-
son of the “fund of information” dyad with the
Block Design–Matrix Reasoning–Object Assem-
bly triad affords examiners a crisp overview of a
person’s verbal and nonverbal skills (or crystal-
lized knowledge versus fluid/visualization; or ac-
quired knowledge versus spatial ability); the
difference may be related to the referral problem
and may help pinpoint areas of asset and deficit
that might otherwise be obscured by other fluc-
tuations within the Verbal and Performance
scales.

Clinicians may also wish to compare perfor-
mance on Information–Vocabulary with the per-
son’s success on either the Social Comprehension
or Abstract Thought category. Some tentative
WAIS research suggests that such comparisons
may be made cautiously in certain diagnostic cir-
cumstances. McMullen and Rogers (1984) exam-
ined the traditional clinical hypothesis that
obsessive personality styles are associated with a
high score on the fund of information dyad and
low Comprehension, whereas the reverse cogni-
tive pattern is associated with hysteric personal-
ity styles. They found a significant interaction in
the predicted direction, in support of the clinical
hypothesis, for the 16 most extreme scorers
among their sample of 65 college students.

For the Abstract Thought category, evidence
was provided, and then cross-validated, in sup-
port of the notion that scores on the fund of
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information dyad and on Similarities may distin-
guish among temporal lobe and generalized epi-
leptic patients (Milberg, Greiffenstein, Lewis, &
Rourke, 1980). These investigators postulated
that generalized seizure patients would have high
scores on WAIS Information + Vocabulary, con-
trasted with a relatively low Similarities score,
and that temporal lobe seizure patients would
display good Similarities performance and a poor
fund of information. Milberg et al. applied dis-
criminant function analysis and reported excel-
lent “hit” rates of 77% (initial sample of 39
patients) and 79% (for a cross-validation sample
of 39 patients). A second experiment with the
WAIS (Bolter, Veneklasen, & Long, 1981), how-
ever, found considerably lower hit rates (a median

of about 54% for several comparisons); Bolter et
al. concluded that “the WAIS seizure index may
be of limited diagnostic utility in the assessment
of seizure patients” (p. 552).

ILLUSTRATIVE
CASE REPORTS

The following three case reports illustrate the
methods and procedures for WAIS-III interpre-
tation described in the nine interpretive steps.
These techniques are also exemplified in the case
reports at the end of Chapters 8, 9, and 13.

NICOLE H., AGE 34, LEARNING PROBLEM

Referral and Background Information

Nicole (Nikki) volunteered for testing and evaluation available through the psychoeducational
assessment class as she has been concerned about her poor performance on tests in a college-
level statistics course, inconsistent performance in her college coursework, test anxiety, and a
possible learning disability. She is interested in finding out if she has the ability to complete a de-
gree from the University of Alabama. Nikki has been aware of a problem since grade school (she
repeated the 7th grade). Her particular problems are with numbers and details. She has noticed
that she reverses numbers (as well as some letters, but to a lesser extent).

She knows number concepts but makes mistakes with her checkbook, for example, despite
good concentration. She took only one math course in high school; she took college algebra at
the University of Alabama and failed it. She indicates that she is frustrated because she knows
something is wrong, but she does not know what it is. She wants to know what the problem is
and how to deal with it.

Nikki reports that she was diagnosed 8 years ago as having Grave’s disease (hyperthyroidism
with one or more of the following: goiter, exophthalmos, pretibial myxedema). The disease is
not controlled at the present time, although she has had isotope therapy, which resulted in the
reverse condition (hypothyroidism). Side effects of the disease and/or treatment, according to
Nikki, include memory problems and emotional side effects such as nervousness and irritability.

Nikki is married and has two daughters (aged 2 and 11). Her husband is about to finish his
Ph.D. program in physical education. She returned to school after more than 10 years and is now
a junior in home economics at the University of Alabama, majoring in food and nutrition. One of
her stated reasons for returning to school was to be a good mother to her older child, who is
“gifted.” Nikki is currently taking Introductory Statistics, Economics, and two classes in nutrition.
While doing well in nutrition courses, she is having great difficulty with statistics and economics.
Nikki works part-time at a local child development center. Although she is undertaking a great
deal, she does not report a great deal of support from either her husband or parents.

Nikki says that she wants to be a county health counselor and work with pregnant teenagers
regarding their prenatal care. She likes to read and play the piano.
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Appearance and Behavioral Characteristics

Nikki, a 34-year-old Caucasian female, wears glasses and is of medium height and weight. She
was cooperative and a willing worker throughout the testing session, although she was shy at the
beginning.

It was evident throughout the session that Nikki was highly motivated. On a task requiring
her to define a word she gave a string of responses until she felt comfortable with her answer. On
a task of immediate recall of digits she closed her eyes and tried to concentrate on the task.

One of Nikki’s outstanding characteristics was her excellent verbal ability (rich vocabulary and
expressions). On a task requiring her to define words she frequently gave a few synonyms (e.g., ter-
minate is ‘to end,’ ‘complete,’ and ‘finish’) or long elaborations. Nikki successfully used trial-and-
error strategy to solve verbal questions. Asked to explain the meaning of the saying, “One swallow
doesn’t make a summer,” on a task testing her commonsense understanding of social situations,
she was puzzled at first, asking, “One swallow?” She did not seem to be familiar with the saying.
She began to describe the migration of swallows. While giving trial responses, she was able to find
the proper answer. It should be noted that, when she faced a hard question, she often laughed, say-
ing, “Oh, boy,” before trying. Laughing seemed to be her strategy for coping with anxiety.

Nikki exhibited her poor facility with numbers and her fear of them. On a test of general in-
formation, her responses to two questions requiring numerical answers (e.g., the population of
the United States) were not even “in the ballpark.” She also had extreme difficulty in repeating
digits in their reverse order. When solving oral arithmetic problems, she was so nervous that she
could not correct her responses even when she was aware that she was giving wrong answers. Af-
ter the task she gave a sigh of relief.

Nikki showed her poor short-term memory, having to check with the key very often on a task
requiring her to copy symbols that are paired with numbers. Though she tried to be careful, she
made several mistakes, for example, copying the symbol for the number 3 in the box for the num-
ber 4.

Test Results and Interpretation

On the WAIS-III, Nikki earned a Verbal IQ of 106, a Performance IQ of 99, and Full Scale IQ
of 103, scores that place her in the Average classification of intelligence and rank her at about the
50th–66th percentile for people her age (scores from all tests are listed in Table 12.7). Although
her Verbal and Performance appear similar on the surface, Nikki’s highly consistent scores on the
three IQs mask the high degree of variability that characterized her subtest profile. Because of
that variability, neither the Full Scale IQ nor the Verbal IQ provide a meaningful representation
of her overall abilities. The Verbal scale is comprised of two indexes: Verbal Comprehension and
Working Memory. In Nikki’s case, these two indexes were significantly different from one an-
other, rendering the Verbal IQ useless as a meaningful representation of her overall verbal skills.
Examination of these indexes separately is much more informative. Nikki earned a Verbal Com-
prehension Index of 118 (88th percentile; 113–122 with 90% confidence) and a Working Mem-
ory Index of 82 (12th percentile; 77–89 with 90% confidence). The discrepancy between the
indexes that comprise her Verbal scale indicate that Nikki’s verbal conceptualization, knowledge,
and expression are much stronger than her number ability and sequential processing. In addition,
Nikki’s Verbal Comprehension Index (118) was also significantly higher than her Perceptual Or-
ganization Index of 103 (58th percentile; 85–100 with 90% confidence). The discrepancy be-
tween these two indexes indicates that Nikki’s ability to answer oral questions measuring factual
knowledge, word meanings, and verbal expression is much stronger than her ability to integrate
visual stimuli, reason nonverbally, and apply visual–motor skills to solve problems.

The variability in Nikki’s WAIS-III profile was also evident in her pattern of relative subtest
strengths and weaknesses. Similar to her overall High Average abilities depicted by her Verbal
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TABLE 12.7 Nicole H.: Tests administered

Wechsler Adult Intelligence Scale—Third Edition (WAIS-III)

Scale IQ 90% Confidence Interval Percentile Rank

Verbal Scale 106 102–110 66
Performance Scale 99 93–105 47
Full Scale 103 100–106 58

Factor Index 90% Confidence Interval Percentile Rank
Verbal Comprehension 118 113–122 88
Perceptual Organization 103 97–109 58
Working Memory 82 77–89 12
Processing Speed 91 85–100 27

Subtest
Scaled
Score

Percentile
Rank Subtest 

Scaled
Score

Percentile
Rank

Vocabulary 13 84 Picture Completion 9 37
Similarities 13 84 Digit Symbol-Coding 8 25
Arithmetic 8 25 Block Design 13 84
Digit Span 6 9 Matrix Reasoning 10 50
Information 14 91 Picture Arrangement 10 50
Comprehension 13 84 Symbol Search 9 37
Letter-Number Sequencing 7 16 Object Assembly 9 37

Selected Clusters from the Woodcock-Johnson—Third Edition (WJ III): Tests of Achievement

Scale
Standard

Score 90% Confidence Interval Percentile Rank

Broad Math 99 95–103 47
Math Calculation Skills 101 97–105 53
Broad Written Language 110 106–114 75
Basic Writing Skills 106 102–110 66
Written Expression 112 107–116 79

Strong-Campbell Interest Inventory

Highest Rated Occupations
Occupational Therapist
Physical Therapist
Registered Nurse
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Comprehesion Index, her subtest scores indicated that she has a relative strength in crystallized
knowledge (acquired knowledge), her fund of knowledge, verbal reasoning, and verbal expres-
sion. These strengths were evident in her strong performance on a task of general information
(91st percentile), as well as tasks requiring her to define words, describe how two words are
alike, and use judgment and common sense to answer questions (all 84th percentile).

In contrast to these strong abilities, Nikki demonstrated relative weaknesses in her number
ability and short-term memory. These areas of poor ability were notable in her depressed per-
formance on a task requiring her to remember and repeat a series of numbers presented orally
(9th percentile). Nikki’s attention and concentration during the entire test were optimal, so her
poor performance cannot be explained by distractibility. Rather, her weakness seems to be pri-
marily in auditory short-term memory and number manipulation, which was further supported
by her performance on tasks of sequencing letters and numbers (16th percentile) and oral arith-
metic (25th percentile).

It should be noted that her incorrect responses on the task of oral arithmetic were frequently
very close to correct ones (e.g., $0.38 in place of $0.36, $1.85 in place of $1.86), implying that
Nikki has weaknesses in the mental manipulation of numbers and computation rather than in
quantitative reasoning. This finding accords well with her statement that she knows number
concepts but still makes mistakes. Her weakness with numbers was observed even on a test of
general information; Nikki failed some quantitative factual items (e.g., “How far is it from Paris
to New York?”) despite responding correctly to all of the more difficult nonnumerical items.
Further, she performed at a relatively low level in a task requiring the rapid copying of abstract
symbols that are paired with numbers. Performance on this task is influenced by short-term
memory and number ability (plus other variables).

To contrast Nikki’s cognitive aptitude (WAIS-III) with her achievement in mathematics and
written language, clusters were administered from the Woodcock-Johnson—Third Edition
(WJ III) Tests of Achievement. On the Broad Math cluster, involving problem solving, number
facility, automaticity, and reasoning, Nikki earned a scaled score of 99 (47th percentile). On the
Math Calculation Skills cluster, involving basic mathematical skills, including computation skills
and automaticity with basic math facts, she earned a standard score of 101 (53rd percentile).
When comparing her achievement in mathematics to her cognitive potential or aptitude, we see
a person who had High Average aptitude (Verbal Comprehension Index of 118), but who is
achieving in the Average range of mathematics. The discrepancy is large, indicating that she has
not been able to apply her cognitive potential to acquire computational and problem-solving
skills. However, the discrepancy is not of sufficient magnitude to be categorized as a learning
disability.

On the Written Language Clusters of the WJ III Tests of Achievement, Nikki ranked at the
75th percentile for people her age on Broad Written Language (standard score = 110) and per-
formed similarly on Written Expression (112, 79th percentile), but had slightly lower scores on
Basic Writing Skills (106; 66th percentile). Across the written tasks she performed most poorly
on a task requiring her to respond in writing to a variety of questions demanding knowledge of
punctuation, spelling, and usage. However, she was able to produce Average to High Average
quality writing that required meaningful written expression and fluency in her overall written
language. Thus, overall, Nikki’s performance on the Written Language Clusters was commen-
surate with her aptitude as shown on the WAIS-III Verbal Comprehension Index. These results,
coupled with the finding that Nikki has excellent verbal comprehension and oral expression,
suggest that she has the potential to do better than she currently reports doing in school on tasks
that demand written language.

Nikki was given the Strong-Campbell Interest Inventory (SCII), a measure of interests (not
aptitudes) that provides general prediction of occupations in which she may find satisfaction.
The results of the SCII suggest that Nikki may be happiest when she works with people for the
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welfare of others in less structured settings and gets many opportunities for self-expression. The
areas she is most interested in are music/drama, art, domestic arts, and nature. The occupations
she may enjoy most include occupational therapist, physical therapist, and registered nurse. Her
goal of becoming a county health counselor and working with pregnant adolescents seems to fit
her interests very well; so does her choice of college major (food and nutrition).

Summary and Conclusion

Concerned about her poor performance on tests and a possible learning disability, Nikki, a 34-
year-old female, volunteered for evaluation to find out whether she can graduate from the Uni-
versity of Alabama, what her learning problems are, and how she can deal with them. She was a
hard worker, using trial-and-error strategies to solve verbal items successfully. Nikki performed
in the Average to High Average range on the WAIS-III, earning a Verbal Comprehension Index
of 118, a Perceptual Organization Index of 103, a Working Memory Index of 82, and a Process-
ing Speed Index of 91. Examination of the discrepancies between her Indexes indicated that her
Full Scale and Verbal IQ do not provide meaningful representations of her overall ability, so our
interpretation focused on the Indexes and the strengths and weaknesses in her subtest profile.

Further examination of the test results showed that she has strengths in verbal comprehension
and expression and relative weaknesses in numbers, short-term memory, and nonverbal reason-
ing. The test results of selected clusters from the Woodcock-Johnson III: Tests of Achievement
revealed that Nikki has Average to High Average achievement in written language and Average
achievement in mathematics. Nikki’s own report of her skills indicates that she has not been able
to apply these academic areas of knowledge to acquire writing skills and computational skills in
the “real world.” Nikki’s Strong-Campbell Interest Inventory results conform well with her col-
lege major and her choice of occupation.

It is apparent from the evaluation that Nikki has the ability to complete her college degree.
Although the discrepancy between her ability and achievement in mathematics is fairly large, it
is not sufficient to suggest a learning disability. Instead, her poor performance in mathematics
seems to stem in part from the quality of math education she has received and in part from her
being away from school for more than 10 years.

Nikki seems to try to accomplish too much at once: taking four courses, working part-time,
and taking care of her family as a wife and mother of two children. This overload, in the face of
little support from her husband and parents, seems to be making her extremely anxious and may
be related to her inconsistent performance in her college courses. She needs to learn that she
doesn’t have to be perfect. Nikki’s goal of becoming a county health counselor to help deliver
prenatal care to pregnant teenagers is consistent with her interests and abilities.

Recommendations

1. Nikki should cut back on her workload. She should take fewer university courses each se-
mester and should take more time to complete her college education.

2. Nikki should find time to get away from the house to concentrate on studying.
3. Nikki should take remedial math courses or go to the Learning Skills and Tutorial Center,

where she can get tutorial service for free. Her tutor needs to help with the specific sub-
ject matter.

4. Nikki should take remedial grammar courses (such as Basic Writing) or go to the Writing
Center, where she can get tutorial service on grammar and writing for free. The center
has many returning students who are able to learn in a nonthreatening atmosphere.

5. In an effort to accommodate her memory difficulties, Nikki should study over several
short periods of time, rather than in a block of, say, three straight hours. Nikki should also
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use a tape recorder, taping classes and talking into the tape recorder so that she can listen
again and again to what she is trying to learn.

6. She should make learning more active to study effectively. The following suggestions are
recommended.

a. Make a test for herself and practice it under no pressure.
b. Make fact sheets and quiz herself.
c. Try to teach her gifted daughter the subject matter of her courses and have her daugh-

ter try to teach her or quiz her.
d. Make every effort to make her studying gamelike and challenging.

Examiners and Report Writers:
Graduate students in Drs. Nadeen and Alan Kaufman’s advanced assessment course at the Uni-
versity of Alabama; Peggy Connell, Ellen Dossett, Elizabeth Eller, Toshinorl Ishikufna, Marcia
O’Neal, and Gwen Wilson.

AIMÉE L., AGE 26, MEMORY CONCERNS

Reason for Referral

Aimée L., a 26-year-old Caucasian female, was self-referred for an evaluation because she was
concerned about recent difficulty she was experiencing in one of her classes. She is enrolled in a
social work graduate program. Specifically, Aimée expressed a desire to know more about her
strengths and weaknesses to facilitate her performance in her classes. She had specific concerns
about one of her courses that involves a lot of rote memorization. The main goals of this evalu-
ation are to inform Aimée about her particular learning styles and to explain the difficulty she is
experiencing in her class in order to improve her performance.

Background Information

Aimée is currently in her first year of a graduate program in social work. She reported liking
many of her classes and has enjoyed her program thus far. Aimée grew up in Northern Califor-
nia, where she lived with her parents in an upper-middle-class neighborhood. She said she had
a “pretty good” relationship with all of her family members, but has remained independent from
them since entering college. Aimée discussed how her younger sister still lives with her parents
and attends a nearby college. Aimée reported working a limited number of hours at an office job.
Her father is in business and her mother is a homemaker and teaches part-time in a local high
school. She told the examiner that her developmental course was normal with no marked delays
or impairments.

Aimée reported that her grades were at the “A” level throughout high school, but have
slipped a little down to some B’s since she has been in college. She did not express much concern
about this, and seemed relatively content with her performance in graduate school. Aimée also
discussed her involvement with a wide variety of friends. She said that she is particularly close to
her roommate, who she said is her best friend, and that she also has a wide circle of friends in her
graduate program. She reported that she likes running for exercise and relaxing at home when
she is not in school or working.
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Aimée reported having had a physical exam eight months ago and was told by her physician
that she is in excellent health. She denied having been in therapy, and reported that none of her
family members has a history of psychiatric problems. Her most recent reported concern is the
stress involved with work and balancing the hours between her school program and extracurric-
ular activities.

Appearance and Behavioral Characteristics

Aimée, a 26-year-old, Caucasian, upper-middle-class female, attended the evaluation casually
dressed, wearing jeans and a blouse. Her hair was short and appeared well kept. She was verbal and
cooperative during the testing session, and rapport was established and maintained within the first
few minutes. She was also quite humorous and made light of many different things throughout the
examination. She did not appear anxious at any time during the testing process, and appeared mo-
tivated on most of the subtests. She seemed to enjoy most tasks that required her to express herself
verbally, such as those requiring her to define various vocabulary words and manipulate pictures to
make a logical story. She appeared to enjoy talking about the pictures both while she was arranging
them and after she was finished doing so. She did not appear discouraged by her failures through-
out the examination, but rather reacted to her failures by laughing and telling jokes.

One strategy that was evident throughout the testing process was Aimée’s verbal mediation
of nonverbal tasks. This strategy allowed her to think through her responses to focus on the task.
For example, this approach was evident when she arranged pictures to tell a logical story. When
she talked about the various elements of the story, she appeared to form a clearer picture of what
was occurring, which helped her on her task. This was further demonstrated in a subtest requir-
ing Aimée to arrange puzzle pieces to make a complete object. Again, she talked herself through
what she thought the objects were supposed to be, and this helped facilitate her performance.
Aimée talked throughout the examination and on many occasions her self-talk appeared to ex-
pedite her ability to work on various subtests.

Throughout the evaluation, Aimée was very determined and able to concentrate on tasks for
long periods of time. Her high level of focus was particularly evident on a task that required her
to put puzzle pieces together. Even though she did not seem to know where to start with one of
the most difficult of the puzzles, she continually looked down and intently pondered what to do
next. In this case, the examiner suggested moving on to the next subtest when the time expired.
She refused the suggestion, and continued to try to figure out what she was doing wrong. Her
determination was further demonstrated during a subtest that required that Aimée put together
blocks to match a model. She had difficulty on one of the designs and did not want to give up
trying to figure out the arrangement of the blocks until the examiner suggested that the next de-
sign should be tried. Overall, Aimée was determined and did not give up on difficult tasks.

Another notable characteristic was Aimée’s quick processing style. Aimée answered many of
the questions rapidly, and was able to think through a wide variety of tasks very quickly. This
speed was evident on a subtest requiring Aimée to provide verbal responses to arithmetic prob-
lems that were presented orally. She answered about half of the problems instantly without any
apparent deliberate thinking. On all other problems she was able to report answers very quickly
and did well. Her quick processing was further demonstrated on a task requiring Aimée to de-
fine a series of vocabulary words. She defined almost all of the vocabulary words almost in-
stantly, and reported them with thorough and complete responses. A final example of her style
was on a subtest that required Aimée to find what was missing in a picture. She responded to al-
most all of the pictures within a few seconds, and seemed to take pride in her ability to think
through the missing element with speed. Overall, Aimée’s processing speed during many facets
of the testing was very quick.
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A final characteristic that was seen throughout the examination was her use of humor. She
appeared to be able to use humor both in response to her difficulty with items as well as when
facing relatively easy tasks. Via her humor, she was able to effectively break the uncomfortable
feelings she may have been experiencing as the testing process began, as well as when the shifts
were made to different subtests. For example, when Aimée was drawing a person, she made light
of her difficulty with artwork, and was able to make fun of her drawing and laugh about it. She
also laughed while she was doing an easier subtest that involved finding what was missing in the
picture. She made fun of something related to the picture, which allowed her to proceed
through some of the more mundane tasks smiling. Overall, Aimée used humor in a wide variety
of situations, and her ability to do so helped her to relax and maintain her motivation.

When considering Aimée’s observed behaviors during the testing, such as humor, quick pro-
cessing style, concentration, and determination reflected in many subtests, these results should
be interpreted as a valid measure of Aimée’s cognitive functioning.

Tests Administered (scores are listed in Table 12.8)

• Wechsler Adult Intelligence Scale-Third Edition (WAIS-III)
• Kaufman Functional Academic Skills Test (K-FAST)

Test Results and Interpretation

The Wechsler Adult Intelligence Scale—Third Edition (WAIS-III), which is an individually ad-
ministered test of intellectual ability of a person’s strengths and weaknesses, measures two types
of abilities. The first ability is measured by the Verbal scale, which assesses both school-learned
knowledge as well as problem-solving skills involving words and numbers. The Performance
scale measures largely nonverbal abilities that are assessed by tasks that require one to find pat-
terns, complete a sequence or missing elements in pictures, and problem-solve using blocks or
symbols. When a 95% confidence interval was used, Aimée obtained a Verbal IQ ranging from
118–128 (IQ = 124; 95th percentile), a Performance IQ ranging from 109–123 (IQ = 117; 87th
percentile), and a Full Scale IQ ranging from 118–127 (IQ = 123; 94th percentile). These IQs
place her in the High Average to Superior range of cognitive functioning.

However, significant variability was present in Aimée’s Verbal IQ, Full Scale IQ, and Verbal
Comprehension Index, which diminished the meaningfulness of these global scores. Specifi-
cally, there was wide disparity within her performance on the subtests comprising the Verbal IQ:
She earned a score at the 99.9th percentile on a vocabulary defining task and a score at the 50th
percentile on a rote recall task. Similar disparity was seen across her performance on tasks that
comprise the Verbal Comprehension Index: Her scores ranged from 99.9th percentile (defining
vocabulary) to the 75th percentile (determining how two words are alike). Thus, because neither
the Full Scale IQ, Verbal IQ, nor Verbal Comprehension index can be meaningfully interpreted
as measures of her global functioning, we focus instead on the remaining three WAIS-III In-
dexes as well as her unique subtest strengths and weaknesses.

The three indexes that meaningfully represent Aimée’s global performance were the Percep-
tual Organization Index (POI), on which she scored 123 (94th percentile), the Processing Speed
Index (PSI), on which she scored 114 (82nd percentile), and the Working Memory Index, on
which she scored 115 (84th percentile). The POI subtests require one to integrate visual stimuli,
reasoning ability, and to apply visual–spatial and visual–motor skills to solve the kind of prob-
lems that are not taught in school. The PSI comprises various tasks that required Aimée to solve
nonverbal problems at a rapid pace. Aimée’s abilities were consistently Above Average on both
the POI and PSI. Aimée also performed at a similar High Average level on tasks that required
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short-term memory, concentration, and the ability to mentally manipulate information. These
skills were evident from her score at the 84th percentile on the Working Memory Index.

Aimée’s subtest profile revealed a relative strength in acquired knowledge. She had a wide va-
riety of skills in many different areas, which was evident in numerous subtests. This was appar-
ent in two subtests that required her to perform tasks that were very different from each other.
She was able to do well on subtests involving manipulating arithmetic problems in her head
(91st percentile) as well as defining various vocabulary words (99.9th percentile). She was able to
easily change the way she solved a task depending on what the problem required. She seemed

TABLE 12.8 Aimée L.’s psychometric summary

Wechsler Adult Intelligence Scale—Third Edition (WAIS-III)

Scale IQ 95% Confidence Interval Percentile Rank

Verbal Scale 124 118–128 95
Performance Scale 117 109–123 87
Full Scale 123 118–127 94

Factor Index 95% Confidence Interval Percentile Rank

Verbal Comprehension 129 122–133 97
Perceptual Organization 123 114–129 94
Working Memory 115 107–121 84
Processing Speed 114 103–121 82

Subtest
Scaled
Score

Percentile
Rank Subtest 

Scaled
Score

Percentile
Rank

Vocabulary 19 99.9 Picture Completion 15 95
Similarities 12 75.0 Digit Symbol-Coding 11 63
Arithmetic 14 91.0 Block Design 12 75
Digit Span 10 50.0 Matrix Reasoning 14 91
Information 14 91.0 Picture Arrangement 11 63
Comprehension 14 91.0 Symbol Search 14 91
Letter-Number Sequencing 14 91.0 Object Assembly 10 50

Kaufman Functional Academic Skills Test (K-FAST)

Scale
Standard 

Score
95% Confidence 

Interval
Percentile 

Rank

Reading 111 101–121 77
Arithmetic 108 98–118 70
Composite 114 107–121 82
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comfortable doing a wide variety of tasks, and she completed most questions without any dem-
onstrated anxiety. Acquired knowledge was also established in a task requiring Aimée to answer
a series of questions designed to tap into the knowledge of common events, objects, and people
(91st percentile).

Her strength in acquired knowledge was also shown in Aimée’s consistent performance on
the Kaufman Functional Academic Skills Test (K-FAST). This is a test of functional academic
skill, which is related to one’s ability to apply academic knowledge to real-life situations. Overall,
her performance was in the Average to Superior range, as she exhibited a consistent high capac-
ity for knowledge with her Composite standard score of 114±7 (82nd percentile). The K-FAST
has two sections: Reading and Arithmetic, and Aimée’s abilities were relatively equal in both ar-
eas. She scored 108±10 (70th percentile) on mathematics and 111±10 (77th percentile) on read-
ing. Her flexibility in being able to shift to solve a variety of tasks added to her ability to reason,
thereby facilitating her performance. Her K-FAST scores were not significantly different than
one another, which supports the idea that her academic abilities are well rounded. Her scores on
the K-FAST were also commensurate with the overall scores Aimée earned on the WAIS-III.

A relative strength closely related to acquired knowledge was Aimée’s ability to hold infor-
mation in long-term memory. This strong ability was evident during a subtest requiring Aimée
to define vocabulary words (99.9th percentile), as well as during a subtest requiring her to solve
mental arithmetic problems (91st percentile). This skill was further exemplified in her perfor-
mance on a subtest that required Aimée to remember many different common events, objects,
places, and people (91st percentile). Finally, Aimée’s strong long-term memory was supported
by how detailed and specifically she recalled information about her background history and pre-
senting problem.

A final relative strength of Aimée was her learning ability. This strength was evident in high
scores on subtests that required her to learn before performing the tasks. This was particularly
demonstrated in her ability work on a novel task of nonverbal problem solving. She was also able
to learn this task’s demands that required her to learn the pattern and figure out where various
shapes belong (91st percentile). She was very flexible and remained focused on the directions
and what the task required. She seemed very willing to learn new subtests, and was able to excel
at tasks that were novel and required learning.

In summary, when Aimée utilized her verbal strengths to articulate the process she used to
solve problems, her score was positively affected. On the WAIS-III, this was most evident when
she excelled on a task requiring her to define various vocabulary words (99.9th percentile). She was
extremely thorough when defining the words, and seemed to have the ability to easily think
through the meanings and verbalize them very quickly. She was very specific on many of the
words, and this contributed to her high score. Aimée was further able to utilize her strong verbal
ability to help in her performance on nonverbal tasks. This skill was evident on a task requiring her
to put together a group of cards in order of logical progression (63rd percentile). She made many
comments throughout the process of figuring out the arrangement, which allowed her to increase
her understanding as well as her score. Overall, Aimée’s verbal expression was very strong.

In contrast to Aimée’s relative strengths in her subtest profile, was one relative weakness.
This weakness was in a very specific skill: rote recall of auditorally presented information, and
was evident on a subtest requiring Aimée to repeat a series of numbers either forward or back-
ward (50th percentile). She appeared to be unable to utilize her verbal strength with this subtest
to help her performance, and, thus, difficulty was exhibited. The stimuli for this task are not
meaningful strings of numbers or words, and, although Aimée was focused during the task, she
admitted afterward that it bored her. Her relative weakness is also corroborated by her reported
difficulty in her graduate course that requires much rote memorization of information. This
weakness is very specific to rote recall, as overall her short-term memory skills are intact and in
the High Average range (evidenced by her Working Memory Index of 115; 84th percentile).

ch12.fm  Page 505  Tuesday, September 25, 2001  3:21 PM



506 PART IV INTERPRETATION OF THE WAIS-III PROFILE

Summary and Diagnostic Impressions

Aimée is a 26-year-old female self-referred because of concern with her performance in one of
her graduate courses that demands much rote recall of information. She wanted to identify cog-
nitive strengths and weaknesses to determine how she can utilize her skills to overcome her def-
icits. Aimée was motivated and focused throughout the examination. She also tended to work
very quickly and prided herself on this aspect of her work. She used humor as a means to relax
herself and maintain her focus.

On the WAIS-III, Aimée obtained a Perceptual Organization Index of 117 (94th percentile),
a Processing Speed Index of 114 (82nd percentile), and a Working Memory Index of 115 (84th
percentile). These scores placed her in the High Average to Superior range of cognitive func-
tioning. The three WAIS-III IQs and Verbal Comprehension Index did not meaningfully rep-
resent Aimée’s global cognitive abilities due to significant variability in her performance on
subtests that comprise these scales; therefore, our interpretation focused on the three remaining
Indexes and her relative subtest strengths and weaknesses.

Aimée’s relative strengths included her acquired knowledge, long-term memory, and her
learning ability. These strengths also relate to her strong academic ability, which was apparent
from her Average to Superior performance on the K-FAST. She earned an overall K-FAST
Composite standard score of 114 (82nd percentile), Arithmetic standard score of 108 (70th per-
centile), and Reading standard score of 111 (77th percentile).

These verbal strengths were in contrast to her only relative weakness: rote recall. Although
she performed in the High Average range overall on tasks of short-term memory and tasks re-
quiring mental manipulation of information, she had more difficulty on a specific task that de-
manded rote recall of a series of numbers. She was not able to implement her strong verbal
ability to facilitate her performance on this task. Her unique weakness in rote recall on the
WAIS-III supports her reported problems in her graduate course that also requires rote memo-
rization of facts.

From all indications, Aimée appeared to be an engaging, humorous, and personable woman
whose abilities are in the Average to Superior range of intelligence and achievement. She is a
verbal woman, who is particularly good at using verbal mediation, which helps her performance.
She appeared to thrive when engaged in a wide variety of tasks, and was very determined and fo-
cused on some of the tasks that caused her difficulty. Her reported difficulties at school have
been validated by this assessment. Recommendations are made below to help Aimée utilize her
strengths to help her compensate for her areas of deficit.

Recommendations

The following recommendations are suggested to assist Aimée with her difficulties on tasks of
rote recall, such as those in her challenging graduate course:

1. Aimée should try to use her strong verbal ability when learning and memorizing informa-
tion. By verbalizing her thought processes, it may help her performance on a wider variety
of tasks.

2. Tasks that are tedious or boring to Aimée, such as memorizing seemingly needless or un-
related facts or figures, should be worked on in small increments of time. For example, in-
stead of memorizing 10 pages of information at one sitting, Aimée should focus on one or
two pages at a time. Then, before she moves on to new material, she should review what
she has learned. Such distributed review will lessen the monotony of rote memorization.

3. Mnemonic devices, such as pairing a word or fact with another more meaningful word,
may benefit Aimée. For example, when trying to memorize a list of 10 facts, Aimée should
try pairing each fact with a more meaningful word or list.
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4. Another mnemonic strategy is to take the first letter of each word in a list that is to be re-
membered and create a meaningful sentence from it. For example, to remember “carrots,
apples, potatoes, rice, thyme, watermelon,” Aimée could associate the C, A, P, R, T, and
W with the following sentence: “Cats and pigeons rule the world.”

5. Working with a friend or personal tutor on assignments related to her difficult course
would be beneficial. Because Aimée is so verbal, speaking out loud while trying to recall
information will be beneficial. Also, creating a dialog with another person about the in-
formation to be remembered will help her to remember the topics she is trying to recall.

Douglas Johnson
Psychological Intern

Elizabeth O. Lichtenberger, Ph.D.
Clinical Supervisor

LAUREN J., AGE 57, DECLINE IN JOB PERFORMANCE

Reason for Referral

Lauren J. was referred by her current employer for a psychoeducational evaluation in order to
assess her cognitive strengths and weaknesses. Her employer is an agency that employs part-
time substitute teachers and sends them out to teaching assignments at private schools to fill in
for master teachers in their absence. Lauren has been employed by this company for four years
and has received countless accolades from the schools she has taught at about her superior per-
formance as a substitute teacher. However, Lauren expressed concern to her supervisor that re-
cently she has begun to feel inept in certain classrooms. For example, she stated that she feels
unqualified and uncomfortable when she has to teach a math lesson. Oftentimes, the students
can figure out the problem before Lauren is able to, which had never previously happened, and
this causes her a lot of embarrassment. The supervisor empathized with her situation and sug-
gested that a psychoeducational evaluation be performed to achieve an accurate assessment of
her cognitive strengths and weaknesses. She would also like Lauren to receive recommendations
about what subjects and grade levels she is qualified to teach and how to improve on her weaker
skill areas.

Background Information

Lauren is married and has two daughters, twenty-five and twenty-three years of age. She cur-
rently lives with her husband and works part-time as a substitute teacher. Mr. C. is the vice pres-
ident of a major corporation and is not at home very often.

In speaking about her educational history, Lauren stated that, in high school, she did not
“live up to her full potential” and consequently had to attend a junior college because her grades
were not good enough to be directly accepted into a university. Lauren reported that she worked
very hard during her first year of junior college. She achieved superior grades and was then able
to transfer to a university where she continued to perform well. She received a bachelor’s degree
in History with a minor in English Literature. She commented to the examiner that she believes
this is one of her biggest accomplishments in life.
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After she graduated from the university, Lauren was employed as a flight attendant for one of
the major airline carriers. She continued in this occupation for ten years and resigned when she
married and decided to have children. She stated that she has worked in many different voca-
tional settings over the years including retail sales, secretarial work, and as a teacher in the pri-
vate school system. She commented that her present employment is extremely satisfying and she
has a very good relationship with her colleagues and supervisors. Lauren remarked that she has
received complements from school administrators and other teachers that she is “the best” and
“a godsend” because she does great work as a substitute teacher and is always willing to go the
extra mile to get the job done. Lauren stated that one of the best features of her job is that she
gets to choose the days she wishes to work, which gives her the opportunity to enjoy social time
with friends and family and ample time to “take care of the household.”

Lauren’s medical history is relatively unremarkable. She is farsighted and, therefore, requires
the use of reading glasses. During a recent physical examination, her physician found her hear-
ing to be excellent and no medical conditions were noted. Lauren has had no major illnesses, in-
juries, or hospitalizations. She does not use nicotine or illegal drugs. When asked about her
pattern of alcohol use, Lauren stated that she enjoys a glass of wine every night with dinner, but
never drinks large quantities at a time. She added that her eating habits are a bit erratic and her
diet is not balanced enough. She also expressed a concern about not getting enough sleep on a
daily basis and that to get a “really good night of sleep,” she has to take an over-the-counter
sleep aid such as Sominex, but no other medications were noted.

Lauren reported no history of learning problems in her family, but she does have a history of
psychological disorders in her family. Her mother suffered from a severe case of menopausally-
related depression at the age of 51. She was treated for her disorder and, after fighting the dis-
order for thirteen years, regained her psychological health. However, after a fifteen-year period
of remission, her mother’s depression recently resurfaced. She was admitted to a psychiatric hos-
pital just a few weeks ago. Lauren stated that this has been a severe stressor in her life and has
dictated her daily activities for the past few weeks. She has been unable to teach on a regular ba-
sis, as her mother’s condition demands the availability of constant care. She remarked that she
feels lucky to have a very strong support system to help her through this tough time. She has a
close relationship with her husband and her two daughters, and a good friend who lives next
door. Luckily, her other siblings live close by and her father lives with her mother, so they have
been able to share the responsibilities of her mother’s care.

Lauren stated that she enjoys jogging and working in her garden during her free time. Lau-
ren believes her strengths to be that she is skilled in organizing her time and activities and she is
a very caring and giving mother to her two daughters. Lauren stated rather frankly that her
weaknesses are her poor self-image and low self-esteem.

Appearance and Behavioral Characteristics

Lauren, a 57-year-old Caucasian female, is of medium height and weight and appears younger
than her stated age. Lauren arrived for the evaluation dressed casually in a cotton dress and low-
heeled shoes. She was well-groomed and wore subtle makeup on her face.

Lauren was very pleasant and polite throughout the examination. She chatted casually with
the examiner at the beginning of the evaluation, but was very attentive and receptive to the in-
take questions asked of her. She appeared very comfortable in answering all of the background
questions and she seemed to want to cooperate by providing a sufficient amount of detail for the
examiner to record. Therefore, rapport was very easily established during the intake interview,
and a comfortable relationship between Lauren and the examiner continued throughout the
testing administration.

Lauren was extremely articulate in her verbal responses, but she appeared to be apprehensive
in answering certain verbal questions that were difficult. Her attention remained focused
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throughout the evaluation. Extreme concentration was evident from her intense facial expres-
sions. Her tension was noticed in her tight grip on the pencil during written tasks and her habit
of holding her hand up to her mouth but not engaging in nail-biting behavior. During a task in
which she was required to copy a design of a figure with blocks, she burst out in laughter during
one of the constructions because she thought it was “so mind-boggling.” Though this distracted
her from performing well on this particular item, she quickly regained her composure and pro-
ceeded to work diligently through the rest of the items.

Certain problem-solving tactics were evident during Lauren’s evaluation. She used verbal
mediation to talk out the answers to certain tasks. She demonstrated a planning approach in sev-
eral tasks, and therefore was not impulsive in her responses. She frequently checked her answers
on tasks that were more difficult and ambiguous to her. Comments were made about certain
subtests such as, “Oh, this is awful,” but she still appeared motivated and challenged by the tasks
she had stated that she disliked. In fact, Lauren demonstrated a keen interest in performing well
on all the subtests. She seemed to be very excited and proud of herself when she knew that she
got a difficult question correct, but she also appeared a little discouraged and embarrassed by her
failures on certain items. Self-disparaging comments were made such as “Oh, I should have
known that one.” However, these failures did not seem to affect her performance or motivation
on successive tasks.

On the basis of Lauren’s above behaviors, the results of this assessment are considered a valid
indication of her current level of cognitive and academic functioning.

Tests Administered

(test scores are listed in Table 12.9)

• Kaufman Functional Academic Skills Test (K-FAST)
• Kinetic Family Drawing
• Wechsler Adult Intelligence Scale—Third Edition (WAIS-III)
• Woodcock-Johnson—Third Edition (WJ III): Tests of Achievement-Selected Subtests

Test Results and Interpretation

Lauren was administered the Wechsler Adult Intelligence Scale—Third Edition (WAIS-III),
which is an individually administered test of a person’s intellectual ability and cognitive
strengths and weaknesses. The WAIS-III is comprised of fourteen separate subtests and mea-
sures both verbal skills and specific performance abilities including constructing designs with
blocks and arranging pictures to tell a story. On the WAIS-III, Lauren earned a Verbal IQ (VIQ)
score of 114. This score has a 90% chance of falling in the range of 109 and 118. She earned a
Performance IQ (PIQ) score of 100, with a 90% likelihood that her true performance score lies
between 94 and 106. Lauren earned a Full-Scale IQ (FS-IQ) of 108, and there is a 90% likeli-
hood that her true Full-Scale IQ lies between the scores of 104 and 111. These scores place her
in the Average ability range and the 70th percentile for an individual her age. However, because
there was a significant variability between the indexes that comprise her Full-Scale IQ and Per-
formance IQ, both the FS-IQ and P-IQ are rendered meaningless and cannot be interpreted as
meaningful representations of Lauren’s overall performance. An examination of the components
of the test is required.

The Verbal scale of the WAIS-III is made up of two indexes, termed the Verbal Comprehen-
sion (VC) Index and the Working Memory (WM) Index. The one-point difference in scaled
scores for these indexes (VCI = 112 and WMI = 111), indicates that Lauren performs about
equally well on all verbal tasks, regardless of whether they depend on acquired knowledge and
verbal expression or the use of working memory to perform operations with numbers.
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TABLE 12.9 Psychometric summary of Lauren J.’s test scores

Wechsler Adult Intelligence Scale—Third Edition (WAIS-III)

Scale IQ 90% Confidence Interval Percentile Rank

Verbal Scale 114 109–118 82
Performance Scale 100 94–106 50
Full Scale 108 104–111 70

Factor Index 90% Confidence Interval Percentile Rank

Verbal Comprehension 112 107–116 79
Perceptual Organization 105 99–111 63
Working Memory 111 105–116 77
Processing Speed 86 80–950 18

Subtest
Scaled
Score

Percentile
Rank Subtest 

Scaled
Score

Percentile
Rank

Vocabulary 14–S 91 Picture Completion 11-W 63
Similarities 11-S 63 Digit Symbol-Coding 08–W 25
Arithmetic 14–S 91 Block Design 10-W 50
Digit Span 11-S 63 Matrix Reasoning 12-W 75
Information 12-S 75 Picture Arrangement 10-W 50
Comprehension 12-S 75 Symbol Search 07–W 16
Letter-Number Sequencing 11-S 63 Object Assembly 15-S 95

Kaufman Functional Academic Skills Test (K-FAST)

Scale Standard Score 90% Confidence Interval Percentile Rank

Reading 110 104–116 75
Arithmetic 117 109–124 87
Composite 112 106–118 79

Selected Subtests from the Woodcock-Johnson—Third Edition (WJ III): Tests of Achievement

Scale Standard Score 90% Confidence Interval Percentile Rank

Mathematics
Applied Problems 107 101–113 68
Calculation 94 90–98 34

Reading
Reading Fluency 103 98–108 58
Passage Comprehension 106 100–112 66

Written Language
Spelling 99 93–105 47
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The Performance scale is comprised of two indexes, termed Perceptual Organization (PO) and
Processing Speed (PS). A significant difference (19 points) was found between the scaled scores of
the PO Index (105) and the PS Index (86). This large discrepancy indicates that Lauren performs
better on performance tasks that require nonverbal reasoning than on performance tasks of visual
processing speed. Due to this significant difference between the two indexes of the performance
scale, the V-IQ versus P-IQ difference cannot be interpreted as a meaningful representation of
Lauren’s abilities on verbal versus performance tasks. To achieve a better understanding of her as-
sets and deficits, specific comparisons between the indexes of the two scales must be performed.

Lauren performs equally well on verbal conceptualization tasks (79th percentile) and nonver-
bal reasoning tasks (63rd percentile), as evident from her performance on the Verbal Compre-
hension Index (112) and Perceptual Organization Index (105). Comparing the Working
Memory Index (111) of the Verbal Scale with the Processing Speed Index (86) of the Perfor-
mance Scale manifests a significant difference of 25 points between these two indexes. This gives
support to the idea that Lauren does well (77th percentile) on tasks that require performing var-
ious operations with numbers (e.g., computing arithmetic problems, repeating sequences of
numbers, and ordering numbers and letters in numerical and alphabetical order). This also sup-
ports a hypothesis of a possible deficit in processing speed. She scored in the 18th percentile on
the PS Index (comprised of two timed subtests), coding and copying symbols in one task and
searching for target symbols in a search group in another task. A possible interpretation for her
poor performance on these subtests is that her excessive planning and very methodical and de-
liberate processing slow her work on certain tasks. She was never impulsive in her answers to any
subtest; however, her so-called strength of organization was detrimental to her scores on tasks
that required fast performance.

Perhaps the most meaningful representation of Lauren’s overall abilities is found through ex-
amination of her individual strengths and weaknesses. In terms of her processing style, Lauren
evidenced a significant relative strength in holistic, right-brain processing and a relative weak-
ness in her integrated brain functioning. In other words, Lauren’s preferred way to process in-
formation is using primarily gestaltlike processing, or interpreting information as a whole. This
holistic processing approach was evidenced by her superior performance (95th percentile) on a
task that required her to assemble puzzle pieces of common objects into an integrated whole and
a task that required her to complete a series of incomplete gridded patterns by choosing the cor-
rect response from a set of five choices. In contrast, Lauren evidenced a significant relative
weakness on tasks that required integrated brain functioning, using both sides of the brain to
solve tasks. Integrated brain functioning requires both analytic and sequential processing char-
acteristic of the left hemisphere of the brain, as well as the visual–spatial and nonverbal compo-
nents of the right hemisphere. Integrated brain functioning examines bits and pieces of the
information in a problem, rather than simply looking at the information as a big picture. Lau-
ren’s weakness in integrated brain functioning was evidenced by her performance on a task that
required her to arrange a set of pictures to create a logical story sequence and a task in which she
constructed geometric patterns with blocks. This weakness was further evidenced by her perfor-
mance on a task (25th percentile) in which she examined a key of hieroglyphiclike symbols
paired with numbers and she reproduced the symbols corresponding to the numbers, and a task
in which she searched for target symbols in a search group of symbols (16th percentile). Though
one viable hypothesis for these low scores is her tendency to apply a holistic processing ap-
proach, it is also worth noting that both of these tasks were timed. Her low scaled score on the
tasks comprising the Processing Speed Index warrants slow processing speed as a possible hy-
pothesis for her poor performance on the subtests described here.

Lauren also demonstrated a significant relative strength in semantic cognition, the ability to
use words and ideas to convey meaning. This ability was evidenced by her performance on subtests
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in which she gave definitions of words (91st percentile), explained similarities between objects
(63rd percentile), and solved arithmetic problems mentally (91st percentile). This was also
noted in the description given to the examiner of the components of her Kinetic Family Draw-
ing. In this supplementary test, Lauren was provided with a pencil and paper and asked to draw
a picture of her family doing something. She worked on the drawing for five minutes and then
was asked to explain the components of her drawing. Lauren presented an elaborate story of her
family in which she clearly articulated the behaviors, thoughts, and feelings of all of her family
members. Her explanation exhibited her strength in semantic cognition as she used her words
and ideas to convey meaning to her drawing.

Lauren demonstrated significant relative strengths in both her acquired knowledge and her
fund of information. These abilities were evidenced by her performance on a subtest in which
she demonstrated her knowledge of common events, objects, places, and people and a second
subtest in which she gave definitions of words. These subtests, as well as her performance on a
subtest in which she solved arithmetic problems orally, are also evidence for her strength in
long-term memory, as they tapped into her knowledge of information and concepts that Lauren
probably learned decades ago. The fact that she is now fifty-seven years old and is able to re-
member this information demonstrates her vast fund of acquired knowledge and her impressive
long-term memory abilities.

In line with her strengths in semantic cognition, acquired knowledge, and fund of informa-
tion, were Lauren’s scores on tests of achievement. Lauren was administered selected subtests
from the Woodcock-Johnson—Third Edition (WJ-III): Tests of Achievement, which is an indi-
vidually administered battery of tests measuring academic achievement. She was administered
subtests in the areas of mathematics, reading, and spelling. The WJ III subtests were adminis-
tered to Lauren in response to her referral question with the hopes that the results might con-
tribute further information about Lauren’s strengths and weaknesses in academically related
domains, in contrast to the cognitive domains that are assessed by the WAIS-III alone.

Lauren performs better on tasks in which the information is meaningful to her in some way.
This concept was demonstrated by her performance on two WJ III subtests. A comparison of
Lauren’s mathematics Applied Problems standard score (107) and her mathematics Calculation
standard score (94) revealed a significant difference (13 points) between these two skill areas. The
arithmetic problems that she was asked to solve that were more applicable to daily life and encap-
sulated some meaning for her (Applied Problems) were solved with much more success than
those that were strictly computations of mathematics with no practical significance (Calculation).

Further evidence for the above skill in solving applied problems as well as strength in ac-
quired knowledge was found in Lauren’s performance on the Kaufman Functional Academic
Skills Test (K-FAST), an individually administered test of achievement given to individuals
ranging in age from 15 to 85 years. The K-FAST is not an IQ test, but is, instead, intended to be
an achievement-based test that yields a composite score of Functional Academic Skills and subtest
scores on Arithmetic and Reading. Lauren performed in the Above Average range on the K-FAST
(79th percentile), earning a scaled Functional Academic Skills score of 112. There is a 90%
chance that this composite score lies somewhere between 106 and 118. The K-FAST measured
how well Lauren could apply her mental ability and past learning to realistic situations that dealt
with arithmetic and reading. The majority of items on the K-FAST had practical significance.
For example, items on the arithmetic subtest included telling time on a clock, counting numbers
of objects, and reading graphs. Lauren chose, initially, not to use the pencil and paper that were
offered to her for the Mathematics subtest. She said that she wanted to try to see if she could do
the computations in her head. She successfully solved the problems mentally until she reached
the last few items that required more complicated arithmetic. This style of problem solving fur-
ther supports the hypothesis that she performs better on mathematical applications than on pure
computation because analyzing the problem in her head has more “practical” significance for
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her as a teacher than simply performing the operations of the problem. The reading subtest
included items such as describing the meaning of signs and symbols, interpreting recipes, and
defining abbreviations. Lauren seemed to enjoy the K-FAST test. Her Above Average perfor-
mance on this test provides further evidence of her strength in acquired knowledge, long-term
memory, and fund of information.

In addition to her strong abilities on school-related tasks, Lauren demonstrated specific rel-
ative strengths in both the integration of verbal concepts and the output of verbal expression.
These strengths were evidenced by her performance on three WAIS-III verbal subtests that re-
quired her to solve arithmetic problems orally, explain the similarities between objects, and ar-
ticulate social rules and concepts or provide solutions to everyday problems. Articulate
verbalization was further noted in her explanation of her Kinetic Family Drawing (previously
discussed), and her ease of verbalization with the examiner during the intake interview. Though
she evidenced strengths in verbal conceptualization and expression, Lauren demonstrated that
her spelling abilities were less well developed. This was noted by her performance (47th percen-
tile) on the Spelling subtest of the WJ III (previously discussed). Familiar words such as loyalty,
obedience, and prejudice were misspelled by Lauren. As is true for many adults, her spelling skills
may have declined over the years due to the fact that Lauren has been out of school for several
years, and usually depends on her computer’s spell-check rather than worrying about correcting
errors herself. Lauren also commented to the examiner at the beginning of this subtest that she
“hates spelling...I always just use a dictionary or my spell-check to spare myself the agony.”

In contrast to the strengths described above, Lauren demonstrated significant relative weak-
nesses in both visual memory and visual sequencing. These weaknesses were noted in a task that
required her to pair numbers with their hieroglyphic symbols presented in a key. Her weakness
in visual memory was further noted in two tasks: one in which Lauren had to examine pictures
of objects and settings and determine important parts that were missing in the picture, and in
another in which she examined a group of symbols to determine if it contained one of the sym-
bols present in a target pair. Lauren was not able to quickly retrieve the visual images required
to perform well on these tasks. Her visual sequencing weakness was noted in a task in which she
had to rearrange sets of mixed-up pictures to create a logical story sequence. Her weaknesses in
both visual memory and visual sequencing supports her weakness in sequential processing,
which is in contrast to her strong holistic processing style (interpreting visual–spatial relation-
ships as a whole rather than in parts).

Summary and Conclusion

Concerned about her feeling of inadequacy as a substitute teacher for certain subjects and grade
levels, Lauren, a 57-year-old female, was referred by her employer for a psychoeducational eval-
uation to assess her cognitive strengths and weaknesses. Lauren was interested in determining
what grade levels and academic subjects she is qualified to substitute for and she wanted specific
recommendations to enhance her performance as a teacher.

Lauren’s WAIS-III profile contained significant variability among her Indexes, which ren-
dered her Verbal IQ and Full Scale IQ meaningless as a representation of her overall ability, and
warrants interpretation of the individual Indexes and her subtest strengths and weaknesses.

As evident from her performance on the Verbal Comprehension Index (112) and Perceptual
Organization Index (105), Lauren performs equally well on verbal conceptualization tasks (79th
percentile) and nonverbal reasoning tasks (63rd percentile). In addition, Lauren’s Verbal Com-
prehension and Working Memory indexes were almost identical, indicating that she performs
equally well on all types of verbal tasks including those dependent on acquired knowledge as
well as tasks of performing operations with numbers. The 19-point discrepancy found between
her Perceptual Organization Index and her Processing Speed Index indicates that Lauren per-
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forms better on performance tasks that require nonverbal reasoning than on performance tasks
of visual processing speed. Lauren tended to use a methodical, planning approach in her perfor-
mance work and, therefore, tended to work slower on the performance tasks.

A significant relative strength was noted in Lauren’s holistic processing and a significant rel-
ative weakness was found in her integrated brain functioning. Taken together, this means that
Lauren tends to process information by predominantly using the right side of her brain and ex-
amining information as an integrated whole. Lauren demonstrated a significant relative strength
in semantic cognition evidenced by several subtests of the WAIS-III, as well as her explanation
of her Kinetic Family Drawing and her higher scores on the mathematics Applied Problems ver-
sus Calculation subtest on the WJ-III. Other relative strengths include her level of acquired
knowledge, fund of information, and use of long-term memory. These strengths were demon-
strated on several of the WAIS-III verbal subtests (describing similarities between objects, de-
fining vocabulary words, and articulating social rules and solutions to problems), as well as her
above-average performance on the K-FAST. Lauren also manifested strengths in the integration
of verbal concepts and the output of verbal expression exhibited on three WAIS-III subtests, her
Kinetic Family Drawing explanation, and her articulate conversation with the examiner. In con-
trast to these verbal strengths, Lauren was weaker in her spelling ability, indicated by her per-
formance on the Spelling subtest of the WJ III. Other relative weaknesses of Lauren included
poor visual memory, visual sequencing, and short-term memory.

Overall, Lauren is an intelligent woman who seems very dedicated to her occupation as a
substitute teacher and places importance on performing well. She may be at a slight disadvan-
tage in her job because of her age and the number of years she has been out of school. This may
account for some of her relative weaknesses in visual memory, spelling, and processing speed.
Her concerns about teaching mathematics were unfounded in this evaluation, but she performs
best on mathematics tasks when she can apply the problem in a practical way to her daily life.
Lauren is skilled in verbal tasks and has a vast knowledge base. Therefore, it is apparent from
this evaluation that she is qualified to substitute teach for a variety of grade levels and subjects.
She needs to realistically recognize her weaknesses but also give herself credit for the many
strong abilities she possesses.

Recommendations

1. Though Lauren is qualified to teach at a high level in mathematics, to relieve some of her
anxiety surrounding this subject she would benefit from being able to examine the specific
lesson plan and calculations prior to teaching the concepts to a class. It is recommended that
her employer make special arrangements with the schools that Lauren substitutes in to pro-
vide her with preparation materials for the mathematics classes that she is asked to teach.

2. Based on Lauren’s mathematics scores in this evaluation, she might benefit from employ-
ing an application problem-solving approach to difficult mathematics questions that she
encounters in the classroom. This means that she should try to apply the arithmetic ques-
tion to her daily life or a practical situation to make it more meaningful and interesting to
her. She may also be able to increase her speed in solving mathematics problems with ex-
tra practice on timed tasks in her spare time.

3. Lauren’s difficulties with spelling might be remedied by an intensive review of commonly
misspelled words. There are several books available that contain spelling exercises to help
individuals brush up on their skills in this area. It is recommended that Lauren acquire
one of these books and start reviewing the proper spelling of some commonly used words.

4. Lauren might also be able to improve her visual memory by simply attempting to exercise
it more in her daily life. For example, instead of writing down a phone number after see-
ing it in the phone book, she should try to hold it in her short-term memory long enough
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to dial the number, and then later try to write down the number on a piece of paper. Suc-
cessfully using her memory more often may also give her more confidence in her abilities.

5. It is recommended that Lauren consider brief psychotherapy to work on her poor self-im-
age and low self-esteem. She might also benefit from a support group for relatives of fam-
ily members who have a psychological disorder. Such supportive environments may help
her to better cope with her mother’s depression and would give her extra social support
from other individuals who are dealing with the same issues.

Megan Lucas
Examiner

Elizabeth O. Lichtenberger, Ph.D.
Supervisor

SUMMARY

Chapter 12, the third of three profile interpreta-
tion chapters, focuses on the generation of valid
hypotheses for explaining significant fluctua-
tions in WAIS-III subtest profiles. As described
throughout Steps 8 and 9 of our interpretive ap-
proach, the raw ingredients for this combined
rational and empirical endeavor are the abilities
measured by two or more subtests and the influ-
ences that affect performance on several tasks.
For convenience, these “shared” abilities and in-
fluences are organized into a table and work-
sheets that constitute the raw materials for
hypothesis generation. The reliability of these
clusters appears in the table.

The following basic rules for examiners apply
for the generation of hypotheses: (1) work like a
detective, regrouping tasks in different ways;
(2) group as many tasks as possible together
when forming hypotheses; (3) avoid subtest-
specific hypotheses, if possible; (4) identify the
specific aspect of a task that is strong or weak;
(5) recognize that finding significant profile fluc-
tuations is the starting point, not the goal, of in-
terpretation; (6) aggregate tasks when forming
hypotheses rather than pitting one subtest against
another; (7) cross-validate hypotheses with data
from other tests, background information, and
clinical observations of behavior; (8) apply inter-

pretive rules as guidelines, but use clinical infer-
ences liberally.

Two methods of hypothesis generation are of-
fered, one sequential and one simultaneous. The
sequential, step-by-step approach begins with
Steps 1–7 in Chapter 11 and continues with
Steps 8 and 9 in this chapter. The simultaneous
method affords examiners with a holistic pro-
cessing orientation the chance to develop hy-
potheses by observing various configurations
within the subtest profile. After detecting mean-
ingful configurations, simple empirical checks
are advised to ensure that the apparent differ-
ences in skill areas are real. A discussion of com-
mon configurations to anticipate within the
Verbal scale, within the Performance scale, and
across both scales is presented.

Common Verbal configurations include Work-
ing Memory versus Verbal Comprehension, mem-
ory versus conceptualization, the amount of verbal
expression required, and fluid versus crystallized
intelligence. The subtests requiring much verbal
expression are also the ones demanding good con-
ceptualization skills. Some groups, such as autistic
individuals, characteristically do not perform well
on these tasks; good clinical skills are needed to
infer the reason for a person’s high or low scores
on the pertinent subtests.

Common Performance scale configurations
are: (1) visual organization versus visual–motor co-
ordination, (2) meaningful versus abstract stimuli,
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(3) simultaneous versus sequential processing, and
(4) visual memory versus nonverbal thinking. Pic-
ture Arrangement and Digit Symbol, along with
the spatial–simultaneous tasks, permit WAIS-III
interpretation from the vantage point of Luria’s
Blocks 1, 2, and 3. Block Design, though primarily
a simultaneous task, is quite complex and has im-
portant analytic components as well.

Two configurations that comprise both the
Verbal and Performance scales are Social Com-
prehension versus Abstract Thought and Fund
of Information versus Visual–Spatial and Non-
verbal Problem Solving.
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STEP 1: Interpret the Full Scale IQ

STEP 2: Are the V-IQ versus P-IQ or VCI versus POI Significantly Different?

Scale IQ

Confidence Interval
90%/95%
(circle one) Percentile Rank

Descriptive 
Category

Verbal

Performance

Full Scale

NOTE: If there IS a significant difference between the component parts of the FS-IQ (i.e., V-IQ & P-IQ or VCI & POI), the
FS-IQ should not be interpreted as a meaningful representation of the individual’s overall performance.

V-IQ P-IQ Difference Significant
(p < .01)

Significant 
(p < .05)

Not
Significant

Is there a significant 
difference?

12 or more 9–11 0–8 YES NO

VCI POI Difference Significant
(p < .01)

Significant 
(p < .05)

Not
Significant

Is there a significant 
difference?

13 or more 10–12 0–9 YES NO

STEP 2 Decision Box

If the answers are both NO, there are not 
significant differences between EITHER the V-
IQ and P-IQ or the VCI and POI

→ First explain the meaning of the scales not being 
significantly different. Then you may Skip to 
Step 6.

If either answer is YES, there is a significant 
difference between either the V-IQ and P-IQ or 
between VCI and POI

→ Continue on to Step 3.

W A I S - I I I  I N T E R P R E T I V E  W O R K S H E E T

Client Name ___________________________________________________________________________

Age ___________________________________________________________________________________

Date __________________________________________________________________________________
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STEP 3: Are the V-IQ versus P-IQ or VCI versus POI Differences Abnormally Large?

STEP 4: Is V-IQ versus P-IQ Discrepancy Interpretable?

VERBAL SCALE
A. Is there a significant difference between VCI and WMI?

B. Is there abnormal verbal scatter?

PERFORMANCE SCALE
C. Is there a significant difference between POI and PSI?

D. Is there abnormal Performance scatter?

V-IQ versus P-IQ Difference
Size of difference needed 
for abnormality

Does size meet abnormality 
criteria? (circle one)

17 YES NO

VCI versus POI Difference
Size of difference needed 
for abnormality

Does size meet abnormality 
criteria? (circle one)

19 YES NO

NOTE: Exact point values according to ability level are available in Technical Manual Appendix D (Wechsler, 1997, pp. 300–309).

STEP 3 Decision Box

If ANY abnormal 
differences are found

→ then this abnormally large 
discrepancy should be 
interpreted

→ Explain the abnormally large 
Verbal and Performance 
differences. Then you may 
Skip to Step 6.

If NO abnormal differences 
are found

→ then you must determine if 
the noted differences are 
interpretable

→ Go on to Step 4.

VCI WMI Difference
Significant

(p < .01)
Significant 

(p < .05)
Not

Significant
Is there a significant 

difference?

13 or more 10–12 0–9 YES NO

High Scaled Score
of 6 V-IQ Subtests

Low Scaled Score
of 6 V-IQ Subtests

High–Low
Difference

Abnormal
Scatter

Not 
Abnormal

Is there
abnormal scatter?

8 or more 0–7 YES NO

POI PSI Difference
Significant

(p < .01)
Significant 

(p < .05)
Not

Significant
Is there a significant 

difference?

17 or more 13–16 0–12 YES NO

High Scaled Score
of 5 P-IQ Subtests

Low Scaled Score 
of 5 P-IQ Subtests

High–Low
Difference

Abnormal
Scatter

Not
Abnormal

Is there
abnormal scatter?

8 or more 0–7 YES NO 
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STEP 5: Is VCI versus POI Difference Interpretable?
A. Is there significant scatter in VCI subtests?

B. Is there significant scatter in POI subtests?

*The verbal and nonverbal constructs are not interpretable if you reach this point.

STEP 6: Determine whether the Working Memory and Processing Speed Indexes Are Interpretable
A. Is WMI factor interpretable?

B. Is PSI factor interpretable?

STEP 4 Decision Box

If ALL STEP 4 questions A, B, 
C, and D are NO

→ then V-IQ versus P-IQ 
discrepancy is interpretable

→ Explain the meaningful 
difference between V-IQ and
P-IQ. Then skip to STEP 6.

If 1 or more questions in STEP 
4 is YES

→ then the V-IQ versus P-IQ 
difference should probably not 
be interpreted

→ Examine VCI versus POI 
discrepancy in STEP 5. 

High Scaled Score 
of 3 VCI Subtests

Low Scaled Score
of 3 VCI Subtests

High–Low
Scaled Score
Difference

Abnormal
Scatter

Not 
Abnormal

Is there
abnormal scatter?

5 or more 0–4 YES NO

High Scaled Score 
of 3 POI Subtests

Low Scaled Score
of 3 POI Subtests

High–Low
Scaled Score
Difference

Abnormal
Scatter

Not 
Abnormal

Is there
abnormal scatter?

6 or more 0–5 YES NO

STEP 5 Decision Box

If STEP 5 questions A and B are 
NO

→ then VCI versus POI
discrepancy is interpretable

→ Explain the meaningful difference 
between VCI and POI.

If answer to either A or B is YES → then the VCI versus POI
discrepancy should probably 
not be interpreted

→ Do not interpret VCI versus POI 
difference.*

Arithmetic Digit Span
Letter-Number

Sequencing
Difference between High 

and Low Scaled Score
Abnormal

Scatter
Not

Abnormal

6 or more
(don’t interpret)

0–5
(ok to interpret)

Symbol Search Digit Symbol-Coding
Difference between High 

and Low Scaled Score
Abnormal

Scatter
Not

Abnormal

4 or more
(don’t interpret)

0–3
(ok to interpret)
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Step 7: Interpret the Global Verbal and Nonverbal Dimensions, as well as the Small Factors, if they
were found to be Interpretable

STEP 8: Interpret Significant Strengths and Weaknesses of Profile
1. Determine which mean you should use to calculate strengths and weaknesses:

For interpretive suggestions of these dimensions, study the information and procedures presented in Chapter 11

V-IQ–P-IQ
discrepancy (After calculating means, round to the nearest whole number)

0–16 → Then use → Mean of all subtests →
administered

Overall Mean Rounded Mean

17 or more → Then use → Verbal Scale Mean →

and also
use

Performance Scale Mean →

V-IQ Mean  Rounded Mean

P-IQ Mean Rounded Mean

Verbal
Subtest

Scaled
Score

Rounded
Mean Difference*

Difference
Needed for
Significance

Strength or
Weakness
(S or W)

Percentile
Rank

Vocabulary ±2

Similarities ±3

Arithmetic ±3

Digit Span ±3

Information ±3

Comprehension ±3

Letter-Number Sequencing ±4

Performance Subtest

Picture Completion ±4

Digit Symbol–Coding ±3

Block Design ±3
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*Use appropriate rounded mean in calculating the “Scaled score–mean” difference.

STEP 9: Generating Hypotheses about the Fluctuations in the WAIS-III Profile
Review the information presented in Chapter 12 that details how to reorganize subtest profiles to sys-
tematically generate hypotheses about strengths and weaknesses. Examiner Forms 12.1 through 12.14
present an organized system for creating hypothetical strong or weak abilities based on the findings in
Step 8.

Matrix Reasoning ±3

Picture Arrangement ±4

Symbol Search ±4

Object Assembly ±4

Supplemental Table for Converting Scaled Scores to Percentile Ranks
for WAIS-III Interpretive Worksheet

Percentile Rank Scaled Score Percentile Rank Scaled Score

99.9 19 37.0 9
99.6 18 25.0 8
99.0 17 16.0 7
98.0 16 9.0 6
95.0 15 5.0 5
91.0 14 2.0 4
84.0 13 1.0 3
75.0 12 0.4 2
63.0 11 0.1 1
50.0 10

Verbal
Subtest

Scaled
Score

Rounded
Mean Difference*

Difference
Needed for
Significance

Strength or
Weakness
(S or W)

Percentile
Rank
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Kaufman Adolescent and
Adult Intelligence Test (KAIT)

KAIT THEORY

Alan and Nadeen Kaufman focused on several
goals during the development of the Kaufman
Adolescent and Adult Intelligence Test (KAIT).1
The Kaufmans wanted to construct a test battery
based on intellectual theory that would account
for developmental changes in intelligence, and
also wanted their test to provide important clini-
cal and neuropsychological information for
those tested with the instrument (Kaufman &
Kaufman, 1993).

Three cognitive and neuropsychological the-
ories provide the foundation for the KAIT:
(1) Horn and Cattell’s (1966, 1967) theory of
fluid (Gf ) and crystallized (Gc) intelligence;
(2) Luria’s (1966, 1980) definition of planning
ability; and (3) the formal operational stage of

development in Piaget’s (1972) theory. Because
these theories are described in detail elsewhere
in this book, we summarize them here and indi-
cate their relevance to the KAIT.

Horn-Cattell 
Theory in the KAIT

The Horn-Cattell theory is the foundation for
organizing and interpreting the KAIT subtests.
The theory used in the KAIT is the original for-
mulation of the fluid–crystallized distinction, re-
ferred to as the Gf–Gc theory (Horn & Cattell,
1966). Recall that fluid ability measures one’s
adaptability and flexibility when solving new
problems, using both verbal and nonverbal stim-
uli, whereas crystallized ability measures acquired
concepts, facts, and problem-solving ability using
stimuli that are dependent on schooling, accul-
turation, and verbal conceptual development for
success. The KAIT scales were designed to mea-
sure broader, more general versions of Gf and Gc

1The authors would like to thank Debra Y. Broadbooks, Ph.D.
for her contribution to this chapter.

C H A P T E R 13 
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than Horn’s extended ability model, which di-
vides cognitive abilities into nine discrete abilities
(Horn, 1989; Horn & Hofer, 1992). Kaufman
and Kaufman believed that assessing the broader
Gf–Gc abilities would enhance the value of the
KAIT as a clinical measure of adolescent and
adult problem-solving ability. They contended
that assessing each ability distinctly in its purest
form (as is done in Horn’s extended model)
would serve to decrease the practical utility of the
test by making the tasks less relevant to problems
encountered in real life (Kaufman & Kaufman,
1997). Furthermore, they adhered to David
Wechsler’s deep-seated belief that the best way to
develop a clinically rich instrument is to offer
complex measurement of a few broad constructs
rather than many narrow constructs (Kaufman,
2000). Wechsler asserted that too much fragmen-
tation of constructs led to narrow abilities that
are not optimally suited for assessing human in-
telligence. Because Wechsler was Alan Kaufman’s
primary mentor (Alan worked closely with him in
the 1970s during the development and standard-
ization of the WISC-R), Wechsler’s approach in-
fluenced the decision to use the broad Gf–Gc
constructs. However, Alan and Nadeen’s deep in-
terest in theory also led to the choice of how to
organize the scales. Their research interests in
aging and IQ across the life span indicated that
Gf–Gc theory was the most pertinent theory for
explaining observed patterns of growth and de-
cline across the age span covered by the KAIT. As
detailed in Chapter 5 of this book, a large body of
research indicates that Gc abilities are mostly
maintained throughout the adult life span
whereas Gf abilities peak in the late teens and
early 20s before declining steadily throughout
the aging process (Kaufman, 1990, Chapter 7;
Kaufman & Horn, 1996).

The Theories of Luria
and Piaget in the KAIT

Both Luria’s (1980) definition of planning ability
and Piaget’s (1972) stage of formal operations

also helped to guide the development of the
KAIT. Certain developmental changes in the
brain that emerge at the ages of 11 or 12 are as-
sociated with Luria’s (1973, 1980) notion of
planning ability (Block 3). Similarly, Piaget’s for-
mal operational stage also begins to emerge at
ages 11 or 12. Furthermore, Luria’s definition of
planning ability involves decision making, evalu-
ation of hypotheses, and flexibility in problem
solving, which is quite similar to Piaget’s con-
cept of formal operations. Piaget conceptualized
the stage of formal operations as hypothetico–
deductive reasoning, or having the ability to use
abstractions and solve novel problems using
higher-level reasoning. Thus, Kaufman and
Kaufman decided that their adolescent and adult
test should assess intelligence in individuals
beginning at age 11, as this is a theoretically
meaningful age distinction, given the develop-
mental changes occurring during this period.
Likewise, from a neuropsychological perspec-
tive, ages 11–12 are meaningful because they co-
incide with the maturation of the tertiary areas
of the prefrontal cortex, structures believed to
be intimately associated with Luria’s concept of
planning ability. Because the Kaufmans used the
Piaget and Luria theories as “entry-level” re-
quirements for a task’s inclusion in the KAIT,
that further ensured that the KAIT would meet
its goal of measuring broad, complex constructs;
even the Crystallized subtests deliberately mea-
sure some reasoning ability in order to be ad-
vanced enough to measure formal operations
and planning ability (Kaufman, 2000).

COMPOSITION OF THE KAIT

The KAIT is a standardized measure of old
(crystallized) and new (fluid) learning for individ-
uals ages 11 to over 85. The combination of
these two types of abilities may be considered
general intelligence. As shown in Figure 13.1, the
KAIT is organized into a Core Battery and an
Extended Battery. The Core Battery is comprised
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of two scales: Fluid and Crystallized, which con-
tain three subtests each. The Extended Battery
is comprised of 10 subtests. It includes the Fluid
and Crystallized scales mentioned above, two
additional subtests (one Fluid and one Crystal-
lized), and two delayed recall subtests. The de-
layed recall subtests allow for a comparison of
performance on Immediate and Delayed Recall
tasks. Furthermore, the inclusion of delayed
recall tasks—which are administered without
prior warning about 25 and 45 minutes after the
administration of the original, related subtests—
expands the Horn (1989) abilities measured by
the KAIT whenever the Expanded Battery is
given. In addition to the broad Gf and Gc ab-
ilities measured by the IQ scales, the delayed
recall subtests offer reasonably pure measure-
ment of an ability that Horn (1985, 1989) calls
TSR (Long-Term Storage and Retrieval). This
long-term memory ability, labeled Glr in the
Woodcock-Johnson—Revised (WJ-R), “in-
volves the storage of information and the flu-
ency of retrieving it later through association”
(Woodcock, 1990, p. 234). The KAIT also in-
cludes a supplemental Mental Status exam, a
standardized, normed test that is utilized for
people with neurological impairment. Although
the mental status exam is not included in the
composite scores with the other KAIT subtests,
it may provide important neuropsychological
information.

OTHER TESTS
AND THE KAIT

KAIT and the Wechsler Scales

In developing the KAIT, the Kaufmans wanted
their test’s Fluid Scale to measure planning abil-
ity and problem solving based on higher-level
reasoning rather than broad visualization. Al-
though Wechsler’s Performance Scale has often
been considered a measure of fluid ability, Horn
noted that the Performance IQ emphasizes visu-
alization (Horn & Hofer, 1992) and Woodcock
(1990) demonstrated that the Performance IQ
measures broad visualization (Gv), not simply
fluid intelligence. To determine the overlap be-
tween the KAIT and the Wechsler scales in ado-
lescents and adults, Kaufman and Kaufman
(1993) conducted joint factor analyses of the
KAIT with WAIS-R. Table 13.1 summarizes the
three factors characterizing the joint analysis of
the KAIT and WAIS-R data. Overlap between
the two scales occurs for the Crystallized/Verbal
factor, as is shown in the figure. However, a cru-
cial finding is that the KAIT Fluid scale mea-
sures a markedly different construct than the
Wechsler Performance scale. In fact, the Fluid
and Perceptual Organization factors correlate
about as highly with each other as they do with
the Crystallized/Verbal factor.

FIGURE 13.1
Subtests that comprise Core/Extended Batteries

• Definitions

• Auditory Comprehension

• Double Meanings

• Famous Faces

• Auditory Delayed Recall

• Rebus Learning

• Logical Steps

• Mystery Codes

• Memory for Block Designs

• Rebus Delayed Recall
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KAIT and WJ III
The Horn-Cattell (Horn, 1991) model has been
used as a theoretical framework for the revised
edition and third edition of the Woodcock-
Johnson Tests of Cognitive Ability (WJ-R;
Woodcock & Johnson, 1989; WJ III; Woodcock,
McGrew, & Mather, 2000), in addition to the
KAIT (see Chapter 14). McGrew (1997) applied
the broad abilities of the expanded Horn-Cattell
model to both the KAIT and WJ-R. In Table
13.2, we adapted McGrew’s classification of the
subtests to include the new WJ III subtests.
McGrew reported that his classification of the
KAIT’s subtests in this framework is based on
Flanagan and McGrew’s (1998) confirmatory
factor study.

The WJ III was designed to measure a wide
array of the broad cognitive abilities. Thus, in
addition to the fluid, crystallized, long-term
memory, and short-term memory abilities into
which McGrew (1997) classifies the KAIT sub-
tests, the WJ III also has subtests classified in
visual–spatial thinking, auditory processing, and
processing speed. Future joint confirmatory fac-
tor analysis will provide more definitive informa-
tion about the relationships between the subtests
of the KAIT and the WJ III (see Chapter 14).

TYPES OF SCORES
ON THE KAIT

There are several types of scores that are yielded
from the KAIT, including raw scores, scaled
scores, and IQs. Raw scores are not norm-refer-
enced, and are, therefore, not interpretable.
Thus, it is necessary to transform the raw scores
into some kind of standard scores (in this case
either scaled scores or IQs). Scaled scores are
the standard scores for each subtest; they have a
mean of 10 and a standard deviation of 3. IQs
are obtained by adding the scaled scores and
transforming them into a standard score for
each IQ scale (Fluid, Crystallized, Composite).
The IQs have a mean of 100 and standard devia-
tion of 15.

KAIT’S
STANDARDIZATION AND

PSYCHOMETRIC PROPERTIES

The KAIT’s standardization sample was com-
posed of 2,000 adolescents and adults, selected

TABLE 13.1 Highest loading KAIT and WAIS-R subtests in the joint factor analysis

Crystallized/Verbal Perceptual Organization Fluid

Vocabulary
Information
Comprehension
Famous Facesa

Auditory Comprehensiona

Definitionsa

Similarities
Double Meaningsa

Arithmetic

Object Assembly
Block Design
Digit Symbol
Picture Arrangement
Picture Completion

Memory for Block Designsa

Rebus Learninga

Logical Stepsa

Mystery Codesa

Double Meaningsa

aKAIT subtest. From Kaufman Adolescent and Adult Intelligence Test Manual (p. 93), by A. S. Kaufman and N. L.
Kaufman, 1993, Circle Pines, MN: American Guidance Service. Copyright 1993 American Guidance Service.
NOTE: N = 338. Subtests are listed in the order of their loading. 
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according to 1988 U.S. Census data. The sample
was stratified on the variables of gender, race/
ethnic group, geographic region, and socioeco-
nomic status (educational attainment). The large
sample was divided into fourteen age groups
with 100 to 250 subjects in each age group be-
tween the ages of 11 and 85+. The mean split-
half reliability coefficients for the IQs for the
total normative sample were strong, ranging
from .95 for both Crystallized IQ and Fluid IQ
to .97 for Composite IQ (see Table 13.3 for split-
half and test-retest reliability coefficients for all
subtests). Mean split-half reliabilities for individ-

ual subtests ranged from .79 for Memory for
Block Designs to .93 for Rebus Learning; me-
dian values were .90 for the four Crystallized
subtests and .88 for the four Fluid subtests. Test-
retest data were based on a subset of the stan-
dardization sample (N = 153) in three age groups
(11–19, 20–54, 55–85+) who were retested after a
1-month interval; mean test-retest reliability co-
efficients were .94 for Crystallized IQ, .87 for
Fluid IQ, and .94 for Composite IQ. Median
test-retest reliabilities for the eight subtests
ranged from .72 on Mystery Codes to .95 on
Definitions (median = .78).

TABLE 13.2 KAIT and WJ III in Horn’s expanded model

Broad Cognitive Factor WJ-III Subtest KAIT Subtest

Comprehension Knowledge (Gc) Verbal Comprehension
General Information

Definitions
Auditory Comprehension
Double Meanings
Famous Faces
Auditory Delayed Recall

Long-Term Retrieval (Glr) Visual–Auditory Learning
Retrieval Fluency
Visual–Auditory Delayed

Auditory Delayed Recall
Rebus Learning
Delayed Recall Rebus Learning

Visual–Spatial Thinking (Gv) Spatial Relations
Picture Recognition
Planning (Gv/Gf )

Auditory Processing (Ga) Sound Blending
Auditory Attention
Incomplete Words

Fluid Reasoning (Gf ) Concept Formation
Analysis–Synthesis

Logical Steps
Mystery Codes

Processing Speed (Gs) Visual Matching
Decision Speed
Rapid Picture Naming
Pair Cancellation

Short-Term Memory (Gsm) Numbers Reversed
Memory for Words
Auditory Working Memory

Auditory Comprehension
Memory for Block Designs

NOTE: WJ-III subtest groupings are based on Woodcock, McGrew, & Mather’s (2000) classifications, and KAIT subtest group-
ings are based on McGrew’s (1997) classifications.

ch13.fm  Page 526  Tuesday, September 25, 2001  3:25 PM



CHAPTER 13 KAUFMAN ADOLESCENT AND ADULT INTELLIGENCE TEST (KAIT) 527

KAIT INTERPRETATION

Like the approach we present for WAIS-III in-
terpretation, the step-by-step approach outlined
here provides the reader with a systematic way to
make sense of the multiple scores obtained from
the KAIT. This approach examines the most glo-
bal scores first (Composite Intelligence scale),
then explores more specific subtest scores, as
well as detailed aspects of the test (strengths and
weaknesses; memory comparisons).

To illustrate our step-by-step approach to
KAIT interpretation, we will be discussing the

case of Dafne M. throughout this section of the
chapter. Dafne is a 51-year-old woman who was
referred for an assessment for vocational guid-
ance and symptoms of depression. Dafne re-
vealed in an interview to collect her background
history that she is married and has two grown
children. Until the age of 45, she was a full-time
housewife and mother. However, when her last
child graduated from high school, Dafne ob-
tained employment in the field of real estate
sales. Thus, although she only completed 10
years of formal schooling, Dafne has worked in
real estate for 6 years. Her employment career
has been somewhat unstable, as she was recently
fired from her second job in nine months. Her
husband is in the Navy, and Dafne reported that
she is “self-sufficent” when he is away. During
the testing session itself, Dafne appeared to be
attentive, reflective, mildly anxious, and lethar-
gic. Her KAIT profile follows (see Table 13.4).

Step 1: Interpret
the KAIT Composite IQ

The Composite IQ is the most global and reli-
able measure of the KAIT. Beginning interpreta-
tion with the most reliable score of a test is a very
sensible approach. After scoring the KAIT, in-
cluding completing the bottom of the front page
of the Individual Test Record form, which con-
tains confidence intervals, the percentile ranks,
and the descriptive categories, you can begin in-
terpretation. Often, the percentile ranks and de-
scriptive categories are more helpful and more
descriptive to clients and other professionals for
communicating the meaning of the IQ. In
Dafne’s case her Composite IQ of 112 is where
we would begin the process of profile interpreta-
tion. This level of overall performance on the
KAIT falls within the 108 to 116 confidence in-
terval, which signifies performance in the Aver-
age to Above Average Range. Her Composite IQ
is in the 78th percentile, indicating that she
scores at or above 78 percent of adults her age.

TABLE 13.3 KAIT split-half 
and test-retest reliability

KAIT Subtest or IQ 
Scale

Split-Half
Reliability

Test-Retest
Reliabilitya

Definitions .90 .95
Auditory Comprehension .89 .77
Double Meanings .89 .79
Famous Faces .92 .84
Rebus Learning .93 .81
Logical Steps .90 .76
Mystery Codes .87 .72
Memory for Block 
Designs .79 .73
Rebus Delayed Recall .91 .80
Auditory Delayed Recall .71 .63

Crystallized .95 .94
Fluid .95 .87
Composite Intelligence .97 .94

aThese reliability coefficients were corrected for the variabil-
ity of the norm group, based on the standard deviation ob-
tained on the first testing, using Guilford’s (1954, p. 392)
formula.
NOTE:  The data are from Kaufman Adolescent and Adult Intel-
ligence Test Manual (pp. 80–81), by A. S. Kaufman and N. L.
Kaufman, 1993, Circle Pines, MN: American Guidance
Service.
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Although the Composite IQ is the most glo-
bal and reliable measure, it is not always the most
meaningful estimate of the individual’s cognitive
functioning. For instance, if there is significant
variability in the various subtests or scales that
make up the Composite IQ, the global Compos-
ite IQ would simply be a measure of discrepant
abilities rather than of the individual’s overall in-
tellectual abilities. Continuing through the in-
terpretive steps will help you determine if the
Composite IQ is meaningful, and generate hy-
potheses for a person’s specific profile.

Step 2: Examine
the KAIT Crystallized 
IQ versus the Fluid IQ

A combination of the Crystallized and Fluid IQs
produces the Composite IQ. Thus, to help de-
termine if the Composite IQ is meaningful, the
difference between the Crystallized IQ versus
the Fluid IQ must be examined. The chart on
the KAIT record form can be used to determine
whether the IQs are discrepant enough to be

considered significantly different. An 11-point
discrepancy is needed for significance (.05 level)
for individuals age 14 or younger; the point value
is less as individuals become older.

If the Crystallized IQ–Fluid IQ difference is
not statistically significant, then the difference is
considered due to chance, and the individual’s
crystallized and fluid abilities should be viewed
as equivalent. However, if the difference is statis-
tically significant, then there is likely a real dif-
ference between the individual’s ability to solve
problems that are dependent on school learning
or acculturation (crystallized intelligence) and
his or her ability to solve novel problems requir-
ing reasoning (fluid intelligence). However, the
presence of a significant difference between the
Crystallized and Fluid IQs may not translate into
a clinically important finding.

In the case of Dafne, there was a Fluid–Crys-
tallized discrepancy of 39 points. With her Fluid
IQ of 132 and her Crystallized IQ of 93, the
large significant discrepancy indicates that there
is a real difference between her ability to solve
novel problems requiring reasoning and her
ability to solve problems that are dependent on

TABLE 13.4 Dafne M.’s KAIT profile

Composites
Standard

Score
90% Confidence

Interval
Percentile

Rank

Fluid Scale 132 126–136 98
Crystallized Scale 93 88–98 31
Composite 112 108–116 78

Fluid Subtests
Scaled
Scores

Percentile
Rank Crystallized Subtests

Scaled
Scores

Percentile
Rank

Rebus Learning 14 91 Definitions 6 9
Logical Steps 17 99 Auditory Comprehension 9 37
Mystery Codes 16 98 Double Meanings 11 63
Memory for Block Designs 10 50 Famous Faces 7 16
Rebus Delayed Recall 11 63 Auditory Delayed Recall 5 5
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school learning. Such a discrepancy indicates
that Dafne’s Composite IQ is not a meaningful
representation of her global cognitive abilities.

Step 3: Is the KAIT
Crystallized IQ versus 

Fluid IQ Difference Abnormal?
Although a significant Crystallized IQ versus
Fluid IQ discrepancy indicates that there are
meaningful differences in a person’s abilities,
merely having a difference in one’s abilities is not
uncommon. In fact, the average Crystallized–
Fluid IQ discrepancy in the standardization sam-
ple was approximately 9 points. Thus, average
people demonstrate a statistically significant dif-
ference in their abilities. The rarity or unusual-
ness of a discrepancy indicates whether or not it
is clinically meaningful.

The frequency with which a discrepancy oc-
curs in the normal population can be found in
Table 5.3 of the KAIT Administration and Scoring
Manual (Kaufman & Kaufman, 1993, p. 49). As a
general guideline, the value needed for an abnor-
mal Crystallized IQ–Fluid IQ discrepancy is 16
points. Table 13.5 shows the size of discrepancy
needed to be considered abnormally large at
each age level. This defines abnormal as occur-
ring in the extreme 15% of the normal popula-

tion (15% corresponds to one standard deviation
from the mean). Thus, if the individual has a
discrepancy of at least 16 points, not only is this
difference statistically significant, it is also un-
common, in that it occurs in less than 15% of the
normal population.

Even by just eyeballing Dafne’s 39-point
Fluid–Crystallized IQ discrepancy, without check-
ing the discrepancy chart, you might have guessed
that it was abnormally large. In fact, a discrepancy
the magnitude of Dafne’s occurs in less than 1%
of the U.S. population. Given its rarity, we can
clearly assume that the discrepancy in her profile
is clinically meaningful. Exploring the rest of the
profile and supplemental tests will help to deter-
mine why such a discrepancy occurred.

Step 4: Determine 
if the Crystallized and 

Fluid IQs Are Interpretable
In order to interpret the Crystallized and Fluid
scales in a meaningful way, each of the scales
must be measuring a single construct. That is,
merely because the scale is called the Crystal-
lized Scale does not necessarily indicate that it is
a good assessment of each individual’s crystal-
lized abilities. One way to determine if the Crys-
tallized and Fluid scales are interpretable is to
examine the amount of scatter among the sub-
tests comprising either the Crystallized or Fluid
scale. Scatter is calculated by taking the differ-
ence between the individual’s highest and lowest
subtest scaled scores on a particular IQ scale.

The amount of intrascale scatter within the
normal population is used to determine whether
an examinee’s range of scaled scores is abnor-
mally large, and, therefore, clinically meaningful.
Using the occurrence rate in the extreme 15% of
the normal population, the following point values
may be used as a guideline: If the individual was
administered the Core Battery (six subtests), a
difference of 5 points between the highest and
lowest scaled scores of the three Crystallized IQ
subtests is needed to be considered abnormal,

TABLE 13.5 Size of Fluid–Crystallized IQ 
discrepancy needed for abnormality

Age

Percentage

15 10 5 2 1

11–14+ 16 19 23 28 33
15–19+ 16 18 22 28 32
20–34+ 17 19 22 26 31
35–54+ 17 20 24 29 33
55–69+ 16 19 24 28 33
70–85+ 16 18 22 28 30
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whereas a difference of 6 points is needed to be
considered abnormal among the three Fluid IQ
subtests. If the Expanded Battery was adminis-
tered (eight subtests, this does not include the de-
layed recall subtests), the difference is 6 and 7
points among the four Crystallized IQ and four
Fluid IQ scales, respectively (see Table 13.6). A
more thorough examination of the frequency dif-
ferences between highest and lowest scaled scores
can be found in Table 5.4 of the KAIT Adminis-
tration and Scoring Manual (Kaufman & Kauf-
man, 1993, p. 50).

The scatter within Dafne’s profile was exam-
ined to determine whether it was abnormally
large. The subtest scaled scores on the Crystal-
lized scale ranged from 6 to 11, indicating a 5-
point scatter. Because a 6-point range is necessary
to be considered abnormal for the four Crystal-
lized subtests from the Expanded Battery, we can
interpret the Crystallized scale as a meaningful
entity. On the other hand, the Fluid Scale sub-
tests range from 10 to 17, with a scatter of 7
points. This amount of variability is sufficient to
be considered abnormal scatter for the four Fluid
subtests from the Expanded Battery. Therefore,
the Fluid scale is rendered a meaningless estimate
of Dafne’s Fluid abilitlies. Likewise, the 11-point
scatter on the KAIT Composite IQ indicates that
this IQ is not interpretable (which we had already
deduced based on the unusually large discrepancy
between the Fluid and Crystallized IQs).

If significant scatter is found in the Crystal-
lized Scale, then neither the Crystallized Scale

nor the Crystallized–Fluid difference is inter-
pretable. Likewise, if significant scatter is found
in the Fluid Scale, then neither the Fluid Scale
nor the Crystallized–Fluid difference is inter-
pretable. The presence of significant variability
among the subtests that comprise the larger
scale (Fluid, Crystallized) indicates that the sub-
tests are measuring discrepant abilities rather
than a unitary skill or construct. However, if
there is an abnormally large difference between
the Fluid IQ and Crystallized IQ (see Table
13.4), then the Fluid–Crystallized IQ discrep-
ancy may be interpreted regardless of existing
scatter within the Fluid or Crystallized scales
anyway because the difference is too large to ig-
nore and likely suggests a clinically meaningful
distinction in the person’s abilities in those two
areas.

Step 5: Interpret the Meaning of 
the Crystallized and Fluid Scales

If there is not significant scatter or variability
among the subtests that comprise each scale
(Steps 3 & 4), then the scales are likely measur-
ing a unitary ability. Thus, the examiner should
articulate what these scales mean and if there is a
significant difference between them. For exam-
ple, in the case of an examinee who has per-
formed significantly better on the Fluid Scale
than on the Crystallized Scale (without signifi-
cant scatter within either scale), you should ex-

TABLE 13.6 Summary of size of subtest scatter necessary for abnormality

Core Battery 
(Number of Subtests)

Expanded Battery 
(Number of Subtests)

Crystallized
(3)

Fluid
(3)

Composite
(6)

Crystallized
(4)

Fluid
(4)

Composite
(8)

5 6 8 6 7 9

NOTE: The values for scatter were taken from Table 5.4 of the KAIT Administration and Scoring Manual
(p. 50) and indicate differences between highest and lowest subtest scaled scores that occurred in only 15
percent of the standardization sample.
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plain that the examinee does significantly better
in solving novel problems than in solving prob-
lems dependent on schooling and acculturation.
On the other hand, if there is significant scatter
within one or both of the scales, you should indi-
cate that the particular scale or scales are not in-
terpretable due to the variability within the scale.
However, there is an exception to the rule of
scatter indicating that a scale is not interpretable.
As mentioned previously, if an abnormally large
discrepancy exists between the Fluid and Crys-
tallized Scales (as in Dafne’s case), you may inter-
pret the discrepancy between the scales because
such an abnormally large difference is likely clin-
ically meaningful, regardless of the presence of
significant variability among the subtests in ei-
ther one of the scales.

Step 6: Interpret KAIT 
Strengths and Weaknesses

To gain a more thorough understanding of an
individual’s abilities, it is helpful to look at the
strengths and weaknesses within the profile.
Many adolescents and adults show variability
within their subtest profile, so it is important to
determine whether the variability within the
profile is statistically significant. This process
involves calculating statistically significant
strengths and weaknesses within the subtest
scaled scores.

There are typically two modes of determining
strengths and weaknesses: comparing a person’s
scores to those of the normative population, and
comparing them to the individual’s own mean
score (an ipsative comparison). The calculations
used as part of the profile analysis, which is com-
pleted on the backside of the Individual Record
Form, produce ipsative strengths and weak-
nesses. That is, the strengths and weaknesses
found deviate from the person’s own average
performance. Before computing the strengths
and weaknesses portion of the profile analysis,
you must first transfer the individual subtest
scaled scores to their corresponding space in the

Subtests section. (You may also want to graph
the scores on the Subtest Scaled-Score Profile at
this time). Also transfer the examinee’s IQs, in-
cluding their confidence intervals, and graph
them under the IQ Profile. (See page 45 of the
KAIT Administration and Scoring Manual for an
example of a profile analysis page.) Next, deter-
mine which mean scaled score to use for calcu-
lating strengths and weaknesses. If there is no
significant difference between the Crystallized
and Fluid IQs, use the mean score for the Com-
posite Intelligence Scale. If there is a significant
difference between the Crystallized and Fluid
IQs, use the separate mean scaled scores for the
Crystallized Scale and Fluid Scale, respectively
(see Figure 7.2 for determining significant dif-
ferences). After determining which mean scaled
score to use, transfer the appropriate score(s) to
the back page of the record form.

To determine strengths and weaknesses, cal-
culate the difference between each subtest scaled
score and the appropriate mean scaled score. Re-
member, the appropriate mean scaled score is
determined by the discrepancy between the
Crystallized and Fluid IQs. If there is not a sig-
nificant discrepancy between the Crystallized–
Fluid IQs, the difference between each subtest
scaled score and the mean scaled score for the
Composite Scale would be calculated. If there is
a significant Crystallized–Fluid IQ discrepancy,
the difference between each Crystallized subtest
scaled score and the mean scaled score for the
Crystallized Scale would be calculated; the dif-
ference between each Fluid subtest scaled score
and the mean scaled score for the Fluid Scale
would be calculated. If the difference score is
equal to or exceeds the difference required for
significance at the .05 level, which is listed on the
record form, then it is either a significant
strength or weakness. It is a strength if the value
is positive, a weakness if the value is negative.
However, these strengths and weaknesses may or
may not deviate from the average of the nor-
mative population. Thus, it is also important to
examine the standard scores. Sometimes a per-
son’s performance on a subtest is a strength or
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weakness compared to his or her own mean
score, but not compared to the normative popu-
lation. In this case, the strength or weakness is
referred to as a relative strength or weakness be-

cause it is relative to the individual’s perfor-
mance, but not to the average population.

The process of determining subtest strengths
and weaknesses is exemplified in Figure 13.2 us-

FIGURE 13.2
Dafne’s KAIT strengths and weaknesses

1. Definitions 3
11–14

2
15–34
Age

Crystallizeda

a Numbers indicate significant differences (p<.05) by age between the person’s obtained subtest scaled
  scores and mean scaled score for the indicated IQ scale.
b If subtest was used as alternate for IQ calculation, examiners may wish to use the values in Tables B.2,
  B.3, and B.4.
c All values for significant differences between scores on this page have been adjusted for multiple
  simultaneous comparisons.
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ing Dafne’s KAIT profile. The 39-point differ-
ence between her Crystallized and Fluid IQs is
significant, so separate mean scaled scores for
the Fluid and Crystallized scaled are used to
compute strengths and weaknesses. In this case,
Dafne’s mean Fluid scaled score is 9 and her
Crystallized mean scaled score is 16. Comparing
the scaled scores she earned on each subtest with
her mean scaled score, we find that she has one
significant strength on Double Meanings. (There
is a 2-point difference between her scaled score
of 11 on Double Meanings and her mean Crys-
tallized scaled score of 9.) She has four signifi-
cant weaknesses: Definitions, Famous Faces,
Rebus Learning, and Memory for Block De-
signs. The next steps will describe how to inter-
pret her strengths and weaknesses.

Step 7: Generate
Hypotheses about 

Fluctuations in the KAIT Profile
It is important to go beyond examination of the
Crystallized–Fluid dichotomy when interpreting
an individual’s unique KAIT profile. This step
helps interpret the individual’s strengths and
weaknesses in a meaningful way. In addition to
examining different theoretical and research
models to generate hypotheses, it is also neces-
sary to integrate many other sources of informa-
tion, such as background information about the
examinee, the examinee’s behaviors during the
testing, and supplemental testing results. If addi-
tional sources of data do not support the hypoth-
esis, it should be rejected.

In generating hypotheses about fluctuations
in the profile, you will begin by looking at those
fluctuations that are statistically significant (sig-
nificantly strong or weak subtest scaled scores).
Many examiners simply list the unique abilities
measured by the subtest in question as the indi-
vidual’s strengths or weaknesses. However, it is
much more reliable and meaningful to examine
the person’s performance on the subtest in ques-
tion combined with his or her performance on

other subtests that assess overlapping abilities.
Thus, our model of interpretation involves ex-
amining abilities shared by two or more subtests.
Only if no shared abilities are uncovered to ex-
plain a significant strength or weakness do we
advise you to turn to the unique abilities measured
by the subtest.

The guidelines (A–F) in Table 13.7 are pro-
vided to assist in a step-by-step approach for
generating hypotheses from an individual’s rela-
tive strengths and weaknesses and in examining
abilities shared by two or more subtests. Dafne’s
case is used to exemplify these guidelines (see the
right column of the table).

To find supportive or disconfirming evidence
for Dafne’s hypothesized relative strong and weak
abilities, we need to examine the WAIS-III data in
combination with the KAIT data, as suggested in
Guideline F of Step 7 (see Table 13.7). We deter-
mined that one possible explanation for her
strong performance on the KAIT’s Double Mean-
ings subtest was a strength in her hypothetico–
deductive reasoning ability (also supported by
her performance on Logical Steps = 99th per-
centile, Mystery Codes = 98th percentile, and
global Fluid IQ = 98th percentile). Examination
of her WAIS-III profile also shows support for
this hypothesis with her relatively strong perfor-
mance on both Matrix Reasoning (95th percen-
tile) and Similarities (84th percentile). We would
next investigate her complete background to see
if there were any other data supporting this hy-
pothesis. Another hypothesis to explain her
strong performance on Double Meanings is her
reflective cognitive style. First, we look to the be-
havioral observations of Dafne during the test-
ing, which do support the fact that she tended to
be reflective in processing information rather
than impulsive. Second, we look at her perfor-
mance on the WAIS-III. Dafne tended not to do
as well on speeded tests such as those in the Pro-
cessing Speed Index (32nd percentile) and Ob-
ject Assembly (16th percentile), which may be
due, in part, to her reflective style. Thus, the hy-
potheses that we investigated to explain her rela-
tive strength in KAIT Double Meanings seem to
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538 PART V ADDITIONAL MEASURES OF ADOLESCENT AND ADULT IQ

hold up with the help of supporting data from
the WAIS-III, behavioral observations, and
background information.

One of Dafne’s relative weaknesses on the
KAIT was found on the Definitions subtest. Her
pattern of scores did not uncover many shared
abilities among subtests. In fact the only one that
we found was that her outside reading may have
affected her performance on this subtest. How-
ever, this lack of shared abilities seemed mainly

to be due to her strong performance on Double
Meanings, which, although a Crystallized sub-
test, also has a loading on the Fluid factor (see
Table 13.1). Thus, her strong fluid reasoning
skills likely helped her on Double Meanings, but
her relatively low level of educational attainment
may have negatively influenced her performance
on Definitions. To determine whether this is a
plausible interpretation of the dissociation
within her Crystallized scale, we can turn to her

TABLE 13.10 Rules for accepting and rejecting potential hypotheses

Number of Subtests
Constituting a 
Shared Ability

Rule for Interpreting Ability 
as a Strength
(at least one subtest is a significant strength)

Rule for Interpreting Ability 
as a Weakness
(at least one subtest is a significant weakness)

2 • All subtests must be above the mean. • All subtests must be below the mean.
3 or 4 • At least 2 or 3 subtests must be above 

the mean,
• and only one subtest may be equivalent 

to the mean.

• At least 2 or 3 subtests must be below 
the mean, 

• and only one subtest may be equivalent 
to the mean.

5 or more • At least 4 subtests must be above the 
mean,

• and only one subtest may be equal to 
the mean or less than the mean.

• At least 4 subtests must be below the 
mean,

• and only one subtest may be equal to 
the mean or greater than the mean.

TABLE 13.11 Unique abilities associated with each KAIT subtest

Subtest Unique Abilities

Crystallized
Definitions Inferring semantic part–whole relationships; visual closure
Auditory Comprehension Auditory sequencing; listening comprehension
Double Meanings Semantic flexibility
Famous Faces Range of general factual knowledge

Fluid
Rebus Learning Paired associate learning; visual sequencing
Logical Steps Syllogistic reasoning; facility with numbers
Mystery Codes Planning speed
Memory for Block Designs Nonverbal concept formation
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CHAPTER 13 KAUFMAN ADOLESCENT AND ADULT INTELLIGENCE TEST (KAIT) 539

WAIS-III Verbal subtests. In that profile, we
have support for a relatively weak fund of ac-
quired knowledge, with her relatively weak per-
formance on Vocabulary (16th percentile) and
Information (9th percentile). Thus, although at
first glance at the KAIT shared abilities table,
Dafne’s relative weakness on the Definitions
subtest did not seem to be readily explained,
when we delved into the KAIT subtests on a
deeper level (e.g., Double Meanings’ joint Fluid–
Crystallized loadings) in combination with the

WAIS-III profile, we uncovered a plausible ex-
planation for her profile scores.

Alternative KAIT
Subtest Groupings

At times a search for shared abilities or influences
within the KAIT profile is fruitless, so examiners
may want to regroup the subtests according to
other theories or aspects of the test. Thus, exam-
iners can explore the individual’s performance

TABLE 13.12 Dafne M.’s WAIS-III Profile

Wechsler Adult Intelligence Scale—Third Edition (WAIS-III)

Scale IQ 90% Confidence Interval Percentile Rank

Verbal Scale 99 95–103 47
Performance Scale 110 104–115 75
Full Scale 104 100–107 61

Factor Index 

Verbal Comprehension 93 89–98 32
Perceptual Organization 116 109–121 86
Working Memory 108 102–113 70
Processing Speed 93 86–101 32

Subtest Scaled Scores

Subtest
Scaled
Score

Percentile
Rank Subtest

Scaled
Score

Percentile
Rank

Vocabulary (W) 7 16 Picture Completion (S) 14 91
Similarities (S) 13 84 Digit Symbol-Coding 9 37
Arithmetic ((S)10 50 Block Design 37 37
Digit Span (S) 15 95 Matrix Reasoning (S) 15 95
Information (W) 6 9 Picture Arrangement 11 63
Comprehension W) 9 37 Symbol Search 37 37
Letter-Number Sequencing W) 9 Object Assembly 16 16

NOTE: (W) = relative weakness compared to her overall subtest mean scaled score; (S) = relative strength
compared to her overall subtest mean scaled score.
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540 PART V ADDITIONAL MEASURES OF ADOLESCENT AND ADULT IQ

based on the psycholinguistic aspects of the test.
Table 13.13 provides a list of the psycholinguistic
aspects of each KAIT subtest.

KAIT Memory Comparisons
In further generating hypotheses about an indi-
vidual’s performance, the examiner may find it
useful to look at an individual’s performance on
memory tasks. If an individual has evidenced
possible memory problems either during the
testing or perhaps as part of a presenting prob-
lem, more in-depth memory analysis may be
warranted. Examiners can make comparisons be-
tween an individual’s ability to remember infor-
mation immediately after its presentation versus
the ability to remember the material after a mod-

erate period of time has passed (typically 25 to 45
minutes). Thus, significant differences in imme-
diate versus delayed recall of information can be
examined by comparing the individual’s perfor-
mance on Rebus Learning versus Rebus Delayed
Recall and Auditory Comprehension versus Au-
ditory Delayed Recall.

However, to make comparisons between the
immediate and delayed recall memory perfor-
mance, the Expanded Battery must be adminis-
tered. If only the Core Battery is administered or
the delayed recall tasks are omitted for some rea-
son, this step cannot be completed.

To calculate the differences between the im-
mediate and delayed recall subtests, look at the
Memory Comparisons section on the bottom of
the backside of the Individual Record Form.

TABLE 13.13 Psycholinguistic aspects of KAIT subtests

Vocal/Auditory Visual Motor

In
pu

t

Rebus Learning Rebus Learning
Logical Steps Logical Steps
Auditory Comprehension Mystery Codes
Double Meanings Double Meanings
Famous Faces Memory for Block Designs

Famous Faces

In
te

gr
at

io
n Logical Steps

Mystery Codes
Double Meanings

St
or

ag
e Rebus Learning Rebus Learning

Auditory Comprehension Memory for Block Designs
Famous Faces Famous Faces

O
ut

pu
t

Rebus Learning Mystery Codes (booklet items)
Logical Steps Memory for Block Designs
Auditory Comprehension
Mystery Codes (easel items)
Double Meanings
Famous Faces
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CHAPTER 13 KAUFMAN ADOLESCENT AND ADULT INTELLIGENCE TEST (KAIT) 541

Calculate the difference between the scores (Re-
bus Learning from Rebus Delayed Recall and
Auditory Comprehension from Auditory De-
layed Recall). To determine if the difference
score is statistically significant, refer to the table
in the bottom right corner of the Record Form.
If the difference is statistically significant (and,
therefore, not due to chance), check the .05 box,
but if the difference is not statistically significant,
check the NS box (not significant). Figure 13.3
shows Dafne M.’s Memory Comparisons.

To accurately interpret the memory scores,
determine both the direction of the difference
(whether the person does better in recalling in-
formation immediately after its presentation or
in recalling information after a period of delay)
as well as the type of material (auditory or visual)
a person retains or forgets. This information,
along with background information and behav-
ioral observations, can be used in the process of
differential diagnosis and making recommenda-
tions for remediation.

KAIT RESEARCH
ON CLINICAL PROFILES

In this section, we will focus on five common ap-
plications of the KAIT: (1) assessment of learn-
ing disabilities, (2) utility for understanding

Alzheimer’s-type Dementia, (3) assessment of
clinical depression and pseudodementia, (4) per-
sonality and interests as they pertain to career
decisions, and (5) construct validity of the KAIT
for African Americans and Hispanics.

Assessment of
Learning Disabilities

Learning Disorders (LD) are diagnosed when an
individual’s performance on standardized achieve-
ment tests is substantially below what is expected
for his or her age, schooling, and level of intelli-
gence (American Psychiatric Association, 1994).
“Substantially below” is typically defined as a
discrepancy of 1  to 2 or more standard devia-
tions between one’s IQ and achievement. The
majority of the research on LDs continues to be
with children, whereas information about the
cognitive functioning of adults with LDs re-
mains limited (Gregg, Hoy, & Gay, 1996). This
may, in part, be due to the fact that there are lim-
ited measures to assess the achievement of
adults. Despite the difficulties defining and as-
sessing adult achievement, researchers continue
to search for profiles of individuals with learning
disabilities on the various intelligence tests. For
instance, research with the Wechsler Adult Intel-
ligence Scale—Revised (WAIS-R; Wechsler,
1981) and the Wechsler Intelligence Scale for
Children—Third Edition (WISC-III; Wechsler,

FIGURE 13.3
Example of Dafne M.’s Memory Comparisons

Difference Required for
Significance at .05 Level

Age
Subtest

Rebus 3 3

Auditory 5 4

11–14
15 or
older

Transfer subtest scaled scores from the front page

Rebus Learning

Subtest
Scaled
Scores

Auditory
Comprehension

Memory Comparisons (Expanded Battery)

14

9

Rebus Delayed
Recall

Subtest
Scaled
Scores

Auditory
Delayed Recall

11

5

Scaled
Score

Difference

Significance

3

4

NS .05

12
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542 PART V ADDITIONAL MEASURES OF ADOLESCENT AND ADULT IQ

1991) has shown the ACID (Arithmetic, Digit
Symbol-Coding, Information, Digit Span) profile
to be commonly associated with LDs, as these
subtests are the lowest scores for individuals who
are learning disabled (Gregg, Hoy, & Gay, 1996).
Moreover, findings from the data reported in the
WAIS-III and WMS-III Technical Manual (Psycho-
logical Corporation, 1997), based on 46 adults
with LDs, demonstrated that discrepancies among
the various index scores exist. Specifically, the
Working Memory Index was significantly lower
than the Verbal Comprehension Index and the
Processing Speed Index was significantly lower
than the Perceptual Organization Index.

Although individuals with learning disabilities
have not been heavily researched using the
KAIT, the research thus far is noteworthy. Kauf-
man & Kaufman (1993) found no differences in
KAIT profiles between a small sample (N = 14)
of adolescents with reading disabilities and a
sample of matched controls. However, they did
report a trend in which the Fluid scale was sig-
nificantly higher than the Crystallized scale.
This makes sense given that individuals with
LDs would likely have more difficulty with tasks
based on school learning. Morgan, Sullivan,
Darden, and Gregg (1997) investigated 60 col-
lege students with and without learning disabili-
ties on both the KAIT and the WAIS-R. They
found no significant differences between the two
groups or the two tests. Both groups performed
similarly on the WAIS-R Full Scale IQ, Verbal
IQ, and Performance IQ as well as on the KAIT
Composite, KAIT Crystallized IQ, and KAIT
Fluid IQ. However, in comparing the scales of
the KAIT to the scales of the WAIS-R, minor
differences were found such that students both
with and without learning disabilities earned sig-
nificantly higher Performance IQs than Fluid
IQs. The authors noted as possible explanations
for the differences, (1) the Fluid subtests are
more novel than the Performance subtests, and
(2) the drop in scores may be due to the effect of
the KAIT’s newer norms. These results, which
show that there are no significant differences be-
tween tests in assessing learning disabilities, indi-

cate that the KAIT is a viable new option for the
assessment of learning disabilities. Moreover, in
some instances (e.g., for individuals with expres-
sive language problems, those who have already
been tested several times with Wechsler tests) the
KAIT is the preferred instrument.

McIntosh, Waldo, and Koller’s (1997) exam-
ined the KAIT and the Wechsler Memory
Scale—Revised (WMS-R; Wechsler, 1987) with
59 individuals with learning disabilities. Given
that many individuals who are learning disabled
often show various types of memory difficulties
(John & Rattan, 1991; Swanson, 1993; Waldron
& Saphire, 1992), the authors wanted to explore
the overlap between the two tests in assessing per-
sons with LDs. Their sample of adolescents and
adults with learning disabilities performed in the
Average range on KAIT Composite, Crystallized,
and Fluid IQs, but in the Below Average to Well
Below Average range on four of five WMS-R sub-
tests. This finding is consistent with previous
research, which demonstrates that individuals
who are learning disabled do show memory im-
pairments. However, the researchers in this
study used only the six Core subtests of the
KAIT, not the Extended Battery. (All four sub-
tests of the Extended Battery have a memory
component.) It is unclear why the authors did
not utilize the Extended Battery in their re-
search. It would be consistent with the above re-
sults if individuals with LDs were found to
perform better on the Core Battery subtests than
on the Extended Battery subtests due to the
memory components of the latter tasks; how-
ever, without additional research, this question
remains unanswered. For clinical practice, admin-
istration of the Extended Battery is still recom-
mended when conducting psychoeducational
assessments, although it may be warranted to in-
clude an additional measure of memory, such as
the Wechsler Memory Scale—Third Edition
(WMS-III; Wechsler, 1997), or the Wide Range
Assessment of Memory and Learning (WRAML;
Sheslow & Adams, 1990).

Although studies with the KAIT and LDs are
limited, the research suggests that the KAIT is a

ch13.fm  Page 542  Tuesday, September 25, 2001  3:25 PM



CHAPTER 13 KAUFMAN ADOLESCENT AND ADULT INTELLIGENCE TEST (KAIT) 543

good alternative instrument to use in assessing
learning disabilities. Based on the above-men-
tioned findings, when using the KAIT in the as-
sessment of LDs, clinicians may expect to see the
following results on the KAIT (summarized in
Table 13.14): (1) individuals with higher Fluid
scale performance than Crystallized Scale perfor-
mance, (2) lower scores on the subtests requiring
memory, particularly on the Expanded Battery of
the KAIT, and (3) some differences between the
KAIT and other batteries, such as the WISC-III
or WAIS-III. Specific differences between the
KAIT and Wechsler tests would typically be be-
tween the KAIT Fluid Scale and the Wechsler
Performance IQ (P-IQ). This difference is likely
due to the fact that the P-IQ is not measuring
simply fluid ability, as is often assumed. Rather,
the P-IQ also appears to measure broad visualiza-
tion (Gv) (Kaufman, Ishikuma, & Kaufman, 1994)
in addition to having a strong emphasis on pro-
cessing speed (Gs). Initial research gives evidence
that individuals with LDs might perform better
on the P-IQ than on the Fluid scale; however, ad-
ditional studies will need to be done before any
stronger conclusions can be drawn.

Assessment of
Alzheimer’s-Type Dementia

Dementia is characterized by the development of
multiple cognitive deficits, with the essential fea-

ture of this syndrome being memory impairment
along with one or more additional disturbances
in cognitive functions (APA, 1994). These other
affected functions may include orientation, ab-
straction, and problem solving, judgment, visual–
spatial performance, and language, in addition to
changes in personality (Nixon, 1996). In Alzhe-
imer’s-type Dementia, the most common form of
dementia, there is a gradual deterioration in cog-
nitive functioning (American Psychiatric Associa-
tion, 1994). In order to diagnose Alzheimer’s-type
Dementia, all other causes of the symptoms must
first be ruled out because it is technically not di-
agnosed until an autopsy is conducted to identify
neuritic plaques and neurofibrillary tangles. Thus,
the primary purpose of intelligence and memory
testing in individuals with suspected Alzheimer’s
is to track the level of deterioration against one’s
premorbid level of functioning (Psychological
Corporation, 1997).

The research with the KAIT and patients
with Alzheimer’s-type Dementia is limited to
analyses conducted by Kaufman and Kaufman
(1993) and to a doctoral dissertation study by
Petterson (1998). In Kaufman and Kaufman’s
work, they compared a small sample of Alzhe-
imer’s patients (N = 10) to a matched control
group during standardization of the KAIT. They
found that the control group performed better
than the Alzheimer’s patients on five of the sub-
tests (Auditory Comprehension, Auditory De-
layed Recall, Famous Faces, Rebus Delayed
Recall, and Logical Steps). This difficulty with
the delayed recall tasks is consistent with the lit-
erature, which shows that tasks of delayed recall
are most sensitive in the detection of the disease
(Welsh, Butters, Hughes, Mohs, & Heyman,
1991; Welsh et al., 1992). Kaufman & Kaufman
(1993) also found that the Alzheimer’s patients,
in addition to a combined sample of neurologi-
cally impaired individuals, performed signifi-
cantly worse on the Mental Status Exam. In fact,
42% of the neurologically impaired and Alzhe-
imer’s patients (N = 52) were classified in the
Lower Extreme or Below Average on the Mental
Status Exam, whereas only 4% of the matched

TABLE 13.14 Hypothesized KAIT results
for clients with learning disabilities

• Higher scores on Fluid scale than Crystallized 
scale

• Lower scores on the subtests requiring memory: 
Rebus Delayed Recall, Auditory Delayed Recall, 
Memory for Block Designs, Rebus Learning, 
Auditory Comprehension

• Differences between the KAIT and WISC-III or 
WAIS-III: KAIT Fluid scale higher than Wechsler 
Performance IQ (P-IQ)
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controls were classified in either of these two
categories.

Petterson’s (1998) study compared the cogni-
tive deficit patterns of nondementia elderly sub-
jects at high risk for developing Alzheimer’s-type
Dementia due to the presence of the ∈4 allele of
the Apolipoprotein E (N = 29) with nondementia
elderly who had tested negative for the ∈4 allele
(N = 31). In addition, she had a group of 10 pa-
tients diagnosed as being in the early stages of
Alzheimer’s-type Dementia. Although both
groups of nondementia elderly subjects (one at
high risk and one at low risk for developing
Alzheimer’s-type Dementia) obtained similar ab-
solute KAIT Fluid IQs, the group at high risk for
developing Alzheimer’s showed a larger discrep-
ancy between Crystallized and Fluid IQ’s relative
to the low-risk group. The group in the early
stages of Alzheimer’s also demonstrated signifi-
cantly larger discrepancies between the two IQs
than the low-risk group. Petterson’s findings
lend support to Horn’s theory regarding differen-
tial susceptibility of fluid abilities to neurological
problems. Additionally, it suggests that measures
of fluid/crystallized abilities may be used to dem-
onstrate preclinical cognitive decline. Petterson
also found that, contrary to expectation, mea-
sures of delayed recall did not discriminate be-
tween the high-risk and low-risk nondementia
groups. However, delayed recall deficits were
found in the Alzheimer’s group. These findings
suggest that, while the KAIT delayed recall sub-
tests may not be as sensitive to preclinical cogni-
tive deficits, they are sensitive to the cognitive
impairment of individuals with Alzheimer’s. This
data, and the results from the Kaufman and
Kaufman analyses, while only tentative, provide
initial evidence for the clinical utility of the
KAIT for assessing patients with Alzheimer’s-
type Dementia.

Although studies using the KAIT with Alzhe-
imer’s are limited, we can look to research with
other instruments for clues as to what we may
predict regarding performance on the KAIT. In
addition, research with other new instruments
can provide important information about the

cognitive functioning of these patients. In a
small sample (N = 35) of Alzheimer’s patients us-
ing the WAIS-III and WMS-III, it was found that
the patients performed worse on the WAIS-III
Performance IQ than on the Verbal IQ and that
the Perceptual Organization and Processing
Speed Indexes showed the largest decrements of
all the indexes (Psychological Corporation,
1997). This was not surprising, given that the
Performance Scale measures more “vulnerable”
abilities, which are not only vulnerable to aging
but to brain dysfunction. Furthermore, on the
WMS-III, these patients had mean scores on all
the indexes, with the exception of Working
Memory, that were clearly impaired (i.e., stan-
dard scores < 70). A closer look at their perfor-
mance demonstrated problems with encoding
and impaired storage of new information, but no
significant retrieval deficits.

When these initial research findings are com-
bined with what is known about the disease (its
symptomatology), we can attempt to predict how
we would expect these patients to perform on
other cognitive batteries, in this case the KAIT.
First, we know that Alzheimer’s patients typically
become impaired in their ability to learn new in-
formation or they forget previously learned mate-
rial (APA, 1994). Therefore, we would expect
these individuals to do poorly on Auditory Com-
prehension, Rebus Learning, Auditory Delayed
Recall, Rebus Delayed Recall, and Memory for
Block Designs. Second, these patients often have
difficulty producing names of individuals and ob-
jects (APA, 1994). This might translate into diffi-
culties on the Faces and Places subtest. Third,
individuals with Alzheimer’s may have executive
dysfunction, which may cause problems in plan-
ning, shifting mental sets, or performing complex
tasks. Thus, it is likely that they would have more
trouble with the tasks requiring fluid ability (e.g.,
Mystery Codes, Logical Steps, Double Mean-
ings). Last, those patients with attention and ori-
entation problems would likely do worse on the
Mental Status Exam. Overall, patients might not
perform better on the Crystallized Scale than the
Fluid scale, even though a V-IQ > P-IQ was noted
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on the WAIS-III. This is likely because some of
the Crystallized subtests require fluid skills (e.g.,
Double Meanings) or memory (e.g., Faces and
Places), and the Fluid subtests do not emphasize
motor speed as do the Wechsler Performance
Scale subtests. It is important to mention that, un-
til more research is conducted to provide evidence
for the diagnostic validity of the KAIT in assess-
ing individuals with Alzheimer’s, the above con-
clusions (highlighted in Table 13.15) remain
tentative. Examiners must always use their clinical
judgment, observations of patients’ behavior, and
supplementary testing data, in combination with
their knowledge of the research.

Depression and Pseudodementia
The essential feature of major or clinical depres-
sion is either depressed mood or the loss of inter-
est or pleasure in nearly all activities during a
period of at least 2 weeks (APA, 1994). Additional
symptoms that may be present include sleep and/
or eating disturbances, psychomotor retardation
or agitation, loss of energy, difficulties in think-
ing or concentration, and suicidal ideation. Typi-
cally, intelligence tests are not used as the primary

assessment tool in diagnosing depression; how-
ever, they can be useful to this end. For instance,
many individuals with learning disabilities also
have major depression (APA, 1994; Culbertson &
Edmonds, 1996). Additionally, it can be difficult,
particularly in elderly persons, to determine
whether cognitive symptoms are due to dementia
or to a major depressive episode (APA, 1994). In
fact, the literature suggests that the cognitive
symptoms associated with depression are the most
common type of “pseudodementia” and the most
easily misdiagnosed (Lishman, 1987). Thus, neu-
ropsychological testing and other tests assessing
cognitive abilities can be helpful in the differential
diagnosis of depression versus other disorders.

Although research with the KAIT and de-
pressed patients is limited, an initial study found
that a sample of patients with clinical depression
(N = 44) did not differ from their matched
controls on any subtest of the KAIT (Kaufman
& Kaufman, 1993; Grossman, Kaufman, Med-
nitsky, Scharff, & Dennis, 1994). One significant
difference between depressed and nondepressed
subjects was found regarding the size of the dis-
crepancy between scores on Auditory Compre-
hension and Auditory Delayed Recall (tasks of

TABLE 13.15 Hypothesized KAIT results for clients with Alzheimer’s-type dementia

Symptom → Hypothesized Effect on KAIT

Impairment in ability to learn new information 
or forgetting previously learned material 

→ Relatively poor performance on Auditory 
Comprehension, Rebus Learning, Auditory 
Delayed Recall, Rebus Delayed Recall, and 
Memory for Block Designs

Difficulty producing names of individuals and 
objects

→ Difficulties on the Faces and Places

Problems in planning, shifting mental sets, or 
performing complex tasks

→ Trouble on Mystery Codes, Logical Steps, 
Double Meanings

Attention and orientation problems → Lowered score on Mental Status Exam

General cognitive impairment → Because some of the Crystallized subtests 
require fluid skills (e.g., Double Meanings) or 
memory (e.g., Faces and Places), a Crystallized 
IQ > Fluid IQ may not be present
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immediate versus delayed recall). Specifically, the
discrepancy between these two subtests was sig-
nificantly larger for the depressed group than for
the control group and the depressed group scored
higher on the delayed task than the immediate
task. Given that depressed individuals often have
difficulties with concentration and problems in
encoding and learning, the lower score on the ini-
tial Auditory Comprehension task is not surpris-
ing. The overall lack of findings in this KAIT
study between the depressed and control samples
is not consistent with prior research on other
cognitive instruments. For example, prior re-
search has shown that depressed patients have
problems with memory (Gruzelier, Seymour,
Wilson, Jolley, & Hirsch, 1988), planning and se-
quential abilities (Burgess, 1991), psychomotor
tasks (Pernicano, 1986), and cognitive tasks re-
quiring sustained effortful responding (Golinkoff
& Sweeney, 1989). Given that the KAIT requires
sustained effortful responding in addition to as-
sessing many of the above-mentioned skills, the
absence of differences between the depressed
and control samples is surprising. However,
Kaufman and Kaufman (1997) noted that the
conclusions based on prior research regarding
depressed patients’ deficiencies may have been
drawn prematurely “in part because of weak-
nesses in experimental design and inappropriate
applications of statistics.” They further noted
that the one area of weakness that may reflect
true deficiencies may be psychomotor retarda-
tion, which is sometimes reflected in lower Per-
formance IQs than Verbal IQs on Wechsler tests
(Kaufman, 1990). Similar findings on the KAIT
would not be expected because the KAIT mini-
mizes visual–motor speed. However, it should be
mentioned that the depressed sample in Gross-
man et al. (1994) earned their lowest scaled
scores on Memory for Block Designs, one of the
KAIT subtests requiring the most visual–motor
coordination and speed.

No research to date has been conducted on
pseudodementia using the KAIT. However, neu-
ropsychological studies utilizing other cognitive
tasks have been conducted. Thus, we can use the

available research to help us understand and pre-
dict KAIT profiles. For these studies, pseudode-
mentia refers to the “coexistence of a psychiatric
disorder and dementia,” with the dementia
symptomatology being treatable or reversible
(Nixon, 1996). A study of patients with pseudode-
mentia associated with depression (N = 14) versus
patients with dementia (N = 28) was conducted
by Reynolds et al. (1988). The results showed
that those with pseudodementia performed bet-
ter on Mini Mental Status Exams than those
with dementia, whereas the groups did not differ
on measures of short-term recall or repetition. In
a longitudinal study of patients referred for differ-
ential diagnosis of dementia versus pseudodemen-
tia (N = 37), the following tests were differentially
sensitive to early organic dementia: WAIS-R
Block Design (Wechsler, 1981), Temporal Orien-
tation Questionnaire (Benton, Hamsher, Varney,
& Spreen, 1983), and Revised Visual Retention
Test (RVRT; Benton, 1974). Specifically, patients
with pseudodementia performed well on these
tests, whereas patients with dementia performed
poorly. Another study compared patients with
dementia, depression, and controls on a variety
of tests assessing memory, language, abstraction,
calculation, judgment, praxis, and gnostic func-
tions. In this study, Chaves and Izquierdo (1992)
found significant differences among the groups
such that the patients with depression showed
significantly better memory functioning than the
patients with dementia.

As can be seen from the above research, pro-
files differentiating depression or pseudodemen-
tia from organic dementia are not consistent and
have not yet been identified. However, the re-
search can provide us with information both to in-
crease our understanding of these disorders and to
help us predict performance on other cognitive
batteries. Given that most patients with depres-
sion or pseudodementia do not show significant
impairment in orientation, naming, or other tasks
associated with mental status exams, it is likely
that these patients will perform in the normal
range on the KAIT Mental Status Exam. More-
over, if psychomotor retardation is present for the
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depressed individual, he or she may do poorly on
Memory for Block Designs. Because the memory
difficulties in depressed people are suggestive of
problems in encoding and learning, as opposed to
retention or retrieval of information, we might
see poorer performance on the KAIT immediate
recall tasks (Rebus Learning, Auditory Compre-
hension) and better performance on the delayed
recall tasks (Rebus Delayed Recall, Auditory De-
layed Recall). Certainly, it is important to observe
patients’ behaviors during testing and to attempt
to determine if there are any additional factors af-
fecting performance, such as poor concentration
or motivation. Moreover, as was mentioned in the
previous section on Alzheimer’s disease, more re-
search is needed to give evidence of the diagnostic
validity of the KAIT for use with these special
populations. Until that time, examiners must be
cautious in applying these conclusions (summa-
rized in Table 13.16), always integrating test
scores with multiple sources of data.

Personality and Interests as 
They Pertain to Career Choices

Assisting individuals to make academic and ca-
reer choices by assessing their vocational inter-
ests and personality style has been a traditional
role for counselors and clinical psychologists
(Lowman, 1991). School psychologists have also
begun to participate in this type of assessment
(Bernard & Naylor, 1982; Shepard & Hohenshil,
1983). Given the widely held belief that person-
ality and intellectual processes are closely re-

lated, understanding the relationships between
personality style, interests, and intellectual level
is important to better assist individuals with their
curricular and career decisions.

The relationship between interests, measured
by the Strong Interest Inventory (SII; Hansen &
Campbell, 1985), and intelligence, measured by
the KAIT, was examined in 936 individuals aged
16 to 65 years (Kaufman & McLean, 1998). IQ
level was significantly related to two of the Gen-
eral Occupational Themes (GOTs) and several
of the Basic Interest Scales (BISs) yielded by the
SII. Specifically, individuals with higher IQs
were more Investigative and more Artistic than
those with average IQs or low IQs. According to
the authors, this relationship between high IQ
and Investigative interests is sensible, as the Inves-
tigative person is interested in science and in solv-
ing abstract problems. Furthermore, the results
are consistent with prior research, which has
shown that high IQs are associated with high In-
vestigative vocational interests (Lowman, 1991).
The relationship between IQ and individuals with
Artistic interests was unexpected. However, when
the influence of the Investigative interests was ac-
counted for statistically, the effect size for the Ar-
tistic interests was quite small. A fluid–crystallized
discrepancy was also examined with regard to
vocational interests. Although several relation-
ships between fluid and crystallized intelligence
and interests exist (i.e., Crystallized > Fluid IQs
related to higher scores on the Writing Scale;
high Crystallized IQs related to highest scores
on the Music/Dramatics scale; and Fluid < Crys-
tallized IQs related to low interest on the Me-
chanical Activities scale), the authors concluded
that “the constructs of fluid and crystallized in-
telligence do not seem to relate in a meaningful
way to the SII’s constructs, but intelligence level
does” (Kaufman & McLean, 1998, p. 293).

The KAIT and the Myers-Briggs Type Indica-
tor (MBTI; Briggs & Myers, 1983), a personality
test yielding scores on four Jung-inspired indexes,
were also recently investigated in a sample of
1,297 individuals aged 14 to 94 years (Kaufman,
McLean, & Lincoln, 1996). IQ was significantly

TABLE 13.16 Hypothesized KAIT results
for clients with depression or pseudodementia

• Score in normal range on Mental Status Exam
• Relatively lower score on Memory for Block 

Designs
• Rebus Learning scaled score lower than Rebus 

Delayed Recall
• Auditory Comprehension scaled score lower than 

Auditory Comprehension Delayed Recall
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related to only one of the four dimensions of the
MBTI, Sensing–Intuition, with higher KAIT
Composite IQs related to the Intuitive pole (pref-
erence for perceiving via reporting possibilities
and relationships). This finding is consistent with
previous results, which indicated that the Sensing–
Intuition dimension was related to performance
on tests such as the SAT and National Teacher’s
Examination, and to grade-point average (Heng-
stler, Reichard, Uhl, & Goldman, 1981; Myers &
McCaulley, 1985; Pratt, Uhl, Roberts, & DeLucia,
1981; Schurr, Ruble, Henriksen, & Alcorn, 1989).
When taking both studies together, IQ was closely
related to the following three personality and in-
terest variables: Intuitive on the MBTI, and Inves-
tigative and Artistic on the SII. Given that the
relationship between the MBTI and SII includes a
positive correlation between the Sensing–Intu-
ition dimension and the Artistic and Investigative
GOTs (Apostal, 1991; Dillon & Weissman, 1987),
the relationships between these two measures and
the KAIT do not seem surprising.

Most vocational and academic counseling is
likely to be conducted with school-aged individ-
uals. Thus, examining the relationship between
interests, personality style, and intelligence with
young samples is important. These factors and
their relationship to intelligence have been exam-
ined in preadolescents, adolescents, and young
adults. McLean and Kaufman (1995) explored the
relationship of the Harrington-O’Shea Career
Decision-Making System (CDM; Harrington &
O’Shea, 1982), an interest inventory used to assess
career interests, and the KAIT in a sample of 12-
to 22-year-olds (N = 254). In this sample of ado-
lescents and young adults, intellectual level was
not significantly related to career interests. Sim-
ilarly, no significant relationship between intelli-
gence (measured by the KAIT) and personality
style, measured by the Murphy-Meisgeier Type
Indicator for Children (Meisgeier & Murphy,
1987), a downward extension of the MBTI, was
found in a group of 263 children ages 11 to 15
(Kaufman & McLean, 1994). Thus, the relation-

TABLE 13.17 KAIT subtests’ factor loadings on the crystallized and fluid factors for 
Caucasians, African Americans, and Hispanics

Caucasian African American Hispanic

Subtest Gc Gf Gc Gf Gc Gf

Crystallized
Definitions 79 06 67 20 72 22
Auditory Comprehension 65 15 70 17 76 16
Double Meanings 66 17 51 35 90  –06
Famous Faces 80  –10 83  –14 74 12

Fluid
Rebus Learning 26 54 13 67 28 45
Logical Steps 13 64 30 52 09 58
Mystery Codes 07 67 03 67 14 65
Memory for Block Designs  –08 71  –06 68 06 57

NOTE: Results are from a promax rotation. Sample included 1,535 Caucasians, 226 African Americans, and
140 Hispanics. Gc = Crystallized, Gf = Fluid. Decimal points are omitted, and loadings ≥ .40 are italicized.
Adapted from “Factor structure of the Kaufman Adolescent and Adult Intelligence Test (KAIT) for whites,
African Americans, and Hispanics,” by A. S. Kaufman, J. C. Kaufman, and J. E. McLean, 1995, Educational
and Psychological Measurement, 55, pp. 365–376. Copyright 1995 by Sage Publications. Adapted with permis-
sion of the author.
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ships found in adults between intelligence, per-
sonality, and interests were not found in children
and adolescents (Kaufman & McLean, 1998;
Kaufman, McLean, & Lincoln, 1996).

In summary, it appears that the variable of in-
telligence does not need to be considered when
interpreting interests and personality style as
they pertain to career choices for preadolescents
and young adults (ages 11 to 22). However, for
adults, intellectual level interfaces in a meaning-
ful, yet limited way with interests and personality
style. Therefore, when clinically assessing an
adult client’s personality style or interests, in-
sights may be gained by integrating information
about the client’s intellectual functioning.

KAIT’s Construct Validity for 
African Americans and Hispanics

The KAIT Manual (Kaufman & Kaufman, 1993)
provides strong evidence for the construct validity
of the scale using the entire standardization sam-
ple. However, because people from different eth-
nic groups often perform differently on tests of
intelligence, it is important to extend the construct
validity of the KAIT to examine the differential

construct validity for separate ethnic groups. Here
we discuss the KAIT’s construct validity in samples
of Caucasians, African Americans, and Hispanics
(Kaufman, Kaufman, & McLean, 1995).

The construct validity of the overall KAIT
standardization sample is evident from the results
of factor analysis, which identified clear-cut crys-
tallized (Gc) and fluid (Gf ) factors across the entire
KAIT age range. The individual KAIT Crystal-
lized and Fluid subtests most strongly load on the
Crystallized and Fluid factors, respectively. Kauf-
man, Kaufman, and McLean (1995) analyzed a
sample of 1,535 Caucasians, 226 African Ameri-
cans, and 140 Hispanics to determine whether the
validity of the crystallized and fluid constructs
would hold for the groups separately. Consistent
results were found across analyses using different
types of factor-analytic rotational procedures. For
each of the three ethnic group samples, all KAIT
Crystallized subtests loaded primarily on the Gc
factor, and all KAIT Fluid subtests loaded prima-
rily on the Gf factor. With both the varimax and
promax rotations, there were secondary loadings
for some subtests in the different ethnic groups.
Specifically, in the varimax rotation, the Double
Meanings subtest was weighted .60 on Gc and .53

TABLE 13.18 Coefficients of congruence between unrotated g factors and rotated 
crystallized and fluid factors for Caucasians, African Americans, and Hispanics

Name of Factor
Caucasians 

× African Americans
Caucasians 
× Hispanics

African Americans
× Hispanics

Unrotated “g” .999 .994 .992
Varimax

Crystallized .993 .994 .986
Fluid .991 .974 .973

Promax
Crystallized .987 .985 .954
Fluid .976 .983 .962

NOTE: Coefficients of congruence across rotated factors (Crystallized with Fluid), both within and across
race/ethnic groups, ranged from .753 to .870 (median = .882) for the varimax solutions and from .342 to .488
(median = .399) for the promax solutions. Sample included 1,535 Caucasians, 226 African Americans, and
140 Hispanics. Adapted from “Factor structure of the Kaufman Adolescent and Adult Intelligence Test
(KAIT) for whites, African Americans, and Hispanics,” by A. S. Kaufman, J. C. Kaufman, and J. E. McLean,
1995, Educational and Psychological Measurement, 55, pp. 365–376. Copyright 1995 by Sage Publications.
Adapted with permission of the authors.
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on Gf for African Americans. For Hispanics, Re-
bus Learning had about equal loadings on both
factors (.53 on Gf and .42 on Gc). However, the
promax rotation gave more decisive splits for the
subtests on each of the factors (see Table 13.17).
Considerable congruence between the pairs of
factors indicated that the empirically defined di-
mensions were quite similar for all three subject
groups (see Table 13.18). Thus, the results of this
study support the construct validity of the KAIT
for separate groups of Caucasians, African Ameri-
cans, and Hispanics.

KAIT CASE STUDY

How to progress through the steps of KAIT in-
terpretation was presented earlier in the chapter,

but in this section we exemplify how all the
KAIT data is integrated by presenting a case re-
port. The goal of this example is to bring to-
gether the key points of the chapter in an applied
format, to illustrate how the KAIT may be used
as part of a comprehensive test battery. This case
report will demonstrate how hypotheses are
cross-validated with multiple sources of infor-
mation (behavioral observations, background in-
formation, supplemental tests) and how all this
information can be integrated and communi-
cated in an understandable format. For the pur-
poses of this book, the psychometric summary of
scores is provided at the beginning of each re-
port. As with other cases presented throughout
the book, all pertinent identifying information in
the case report has been modified to protect the
confidentiality of the client.

JEFF H., AGE 17, POSSIBLE LEARNING DISABILITY

Reason for Referral

Jeff H. was referred for an evaluation due to his parents’ concern about the presence of a possi-
ble learning disability. His parents also wanted information to determine if there was any way to
help Jeff get into college, and to succeed once he enters college. Mr. and Mrs. H. stated that Jeff
has difficulty with “comprehension of written passages, processing information and coming out
with an appropriate response, vocabulary, and self motivation.” Jeff’s parents developed ques-
tions about his ability and a potential learning disability after he received low scores on the SAT
exam he recently took (Verbal 260, Math 260). Jeff stated that he is able to remember vocabulary
for a test, but cannot remember it later. He also stated concern over the fact that it is sometimes
difficult for him to concentrate well enough to fully comprehend what he is reading.

Background Information

Jeff is the youngest of two children in his family. He currently lives alone with his parents, as his
sister is attending college out-of-state. Mr. and Mrs. M. both work in the computer industry.

Mrs. M. reported that Jeff’s prenatal and birth history were unremarkable. She had a normal,
full-term pregnancy, and gave birth to Jeff through a normal delivery. Jeff weighed 7 pounds, 3
ounces at birth and was 20 inches long. According to his mother, Jeff’s medical history includes
having tubes placed in his ears at age 3, due to repeated ear infections. He also had chicken pox
at age 5, and is currently affected mildly by hay fever. No other major illnesses or injuries were
reported. His parents indicated that he has a physical exam annually for his participation in
school athletics.

With the exception of his speech development, Mr. and Mrs. M. reported that all of Jeff’s de-
velopmental milestones were reached within the normally expected time frame. He sat up at age
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4 months, walked at 13 months, and was completely toilet-trained by around age 3. Jeff’s parents
reported that, in his early language development, his language was very “indistinct.” Thus, he
received language therapy from ages 3 to 5. His parents stated that the language difficulty was
remediated through this treatment.

Jeff’s educational history began when he entered preschool at age 3. He attended preschool
until he was 5 years old, and his parents reported that he enjoyed it. In first grade Jeff partici-
pated in a special language program to help him with vocabulary and comprehension. His par-
ents stated that they thought this program helped him because he tested too high at the end of
the year on a test to qualify to continue in the program.

Jeff has attended his current high school since ninth grade. He will be beginning the twelfth
grade in less than one month. According to his report card, his overall grade-point average is
equivalent to a “B.” Jeff reported that he does not like math and science, but he does like history.
The lowest grades he has obtained in high school have been in Spanish, English, Biology, and
Chemistry.

He is an active participant in extracurricular sports such as soccer and basketball. Jeff and his
parents both report that they hope he may be able to receive an athletic scholarship for college.
Mr. and Mrs. M. stated that sports take up much of Jeff’s time after school. To complete all of his
homework, his parents indicated that they must help motivate him or push him to do it. They
stated that he seems to do better when he has an example in front of him from which to work.

Appearance and Behavioral Characteristics

Jeff is an athletic-looking 17-year-old. He is a tall young man, with short blonde hair. He dressed
comfortably and appropriately for each of the evaluation sessions, wearing shorts, a T-shirt, and
tennis shoes. Jeff was responsible for making appointments and getting himself to each of his
evaluation sessions. He demonstrated his responsibility by his prompt arrival at the clinic after
driving himself to each of his appointments.

On initially meeting the examiner, Jeff did not seem nervous or anxious, but was somewhat
apprehensive about the testing process. He was quiet at first, but always responded to questions
asked by the examiner. As rapport developed through initial conversation with the examiner, he
began to engage in conversation more spontaneously, and even shared with the examiner what
some of his concerns were about his ability. During the testing itself, he was very focused on the
tasks at hand and seldom initiated dialogue unless asked a question by the examiner.

Jeff’s face and body were rather expressionless during the evaluation. He rarely smiled,
frowned, grinned, or grimaced, and he sat still in his chair with no excess body movement. Oc-
casionally, when he was presented with a problem that he thought looked difficult, his initial re-
sponse before attempting to solve it was “whew” or “wow.” He never took breaks offered to him
by the examiner; he just wanted to keep going through each part of the evaluation. Jeff was so-
cially appropriate, pleasantly friendly, and cooperative.

Jeff showed a strong ability to concentrate and focus on each task presented to him. His at-
tention never drifted, even on tasks that were somewhat boring for him to do. He also demon-
strated stamina and persistence working on tasks that were quite challenging to him. For
example, on a task that required him to recreate an example geometric design with colored
blocks, Jeff had difficulty making the correct design but kept on trying and attempted to com-
plete the design. On other tasks, if he did not know the answer to a problem he said, “I don’t
know,” but would not let his inability to answer one question interfere with his attempting the
next question.

While attempting more school-related tasks, Jeff stated occasionally, “I know that answer, I
learned it in school...I can’t remember.” He appeared momentarily frustrated, but then just
continued on with the next problem. Jeff appeared to try his hardest on each item. When asked
by the examiner whether his performance was an accurate assessment of his abilities, he agreed
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that it was. Because of his level of motivation to do his best, and his aforementioned behaviors
and good concentration, the results of this evaluation are considered a valid estimate of his cur-
rent cognitive and academic abilities.

Tests Administered

Developmental Test of Visual–Motor Integration (VMI)
Kaufman Adolescent and Adult Intelligence Test (KAIT)
Kaufman Functional Academic Skills Test (K-FAST)
Kaufman Test of Educational Achievement (K-TEA)-Comprehensive Form
Kinetic Family Drawing
Peabody Picture Vocabulary Test—Third Edition (PPVT-III)
Wechsler Adult Intelligence Scale—Third Edition (WAIS-III)
Wechsler Individual Achievement Test (WIAT): Selected Subtest
Woodcock Johnson—Revised (WJ-R): Tests of Achievement: Selected Subtests
Woodcock Johnson—Revised (WJ-R): Tests of Cognitive Ability: Selected Subtest

Test Results and Interpretation

Cognitive Abilities
Jeff was administered both the Wechsler Adult Intelligence Scale—Third Edition (WAIS-III)
and the Kaufman Adolescent and Adult Intelligence Test (KAIT), which are individually admin-
istered tests of a person’s intellectual ability and cognitive strengths and weaknesses (scores from
all tests are listed in Table 13.19). The WAIS-III groups an individual’s abilities into two global
areas: verbal and nonverbal. The most global measures of Jeff’s abilities, the Verbal IQ of 85,
Performance IQ of 73, and Full Scale IQ of 77 do not provide the most meaningful estimate of
his abilities because of the variability within the subtests and indexes that comprise these IQs.
Significant scatter was present in both sets of subtests comprising Jeff’s verbal and nonverbal
abilities. For example, on the Verbal scale, his scores showed discrepant abilities with subtest
scores ranging from the 1st percentile to the 63rd percentile, and on the Performance scale his
subtest scores ranged from the 2nd percentile to the 50th percentile. Thus, his IQs only repre-
sent the numerical average of these many very discrepant abilities. Because of the significant
amount of variability within his scores, it is more meaningful to look at his WAIS-III Index
scores, as well as his individual strengths and weaknesses, to gain a better understanding of his
cognitive abilities. His Verbal Comprehension Index of 80 (9th percentile; Low Average) was
significantly higher than his Perceptual Organization Index of 69 (2nd percentile; Extremely
Low), indicating that he is able to solve problems better when they are presented auditorally and
require a verbal response, such as answering a question or defining a word, than when problems
are presented visually and require a nonverbal or motor response, such as manipulating objects
or reasoning visually. Jeff also performed significantly better on his Working Memory Index (94,
34th percentile) than his Verbal Comprehension Index, indicating that he may have relative
strengths in short-term memory, especially rote recall. Jeff’s Processing Speed Index (93, 32nd
percentile) was significantly higher than his Perceptual Organization Index, indicating that he is
better able to work rapidly and process simple visual symbols quickly than to use reasoning in
solving visual–spatial problems.

Another measure of Jeff’s cognitive abilities was obtained through the Kaufman Adolescent
and Adult Intelligence Test (KAIT). The KAIT groups an individual’s cognitive abilities into
two global areas: Fluid and Crystallized. Jeff obtained a scaled score of 87±5 (20th percentile) on
the Fluid Scale, which measures one’s ability to solve novel problems, and he earned a scaled
score of 84±5 (15th percentile) on the Crystallized Scale, which measures one’s ability to solve
problems that are dependent on schooling and acculturation for success. His individual subtest
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TABLE 13.19 Psychometric Summary of Jeff H.’s Test Scores

Kaufman Adolescent and Adult Intelligence Test (KAIT)

Composites
Standard Score

±±±±90% Confidence Interval Percentile Rank

Fluid Scale 87±5 20
Crystallized Scale 84±5 15
Total Composite Scale 85±4 15

Fluid Scale
Subtests

Scaled
Scores

Percentile
Rank

Crystallized
Scale Subtests

Scaled
Scores

Percentile
Rank

Rebus Learning 5 5 Definitions 7 16
Logical Steps 9 37 Auditory Comprehension 9 37
Mystery Codes 9 37 Double Meanings 5 5
Memory for Block Designs 4 2 Famous Faces 9 37

Delayed Recall
Rebus Delayed Recall 5 5

Wechsler Adult Intelligence Scale—Third Edition (WAIS-III)

Scale IQ 90% Confidence Interval Percentile Rank

Verbal Scale 85 81–90 16
Performance Scale 73 69–80 4
Full Scale 77 74–81 6

Factor Index
90% Confidence

Interval
Percentile

Rank

Verbal Comprehension 80 76–860 9
Perceptual 
Organization

69 65–770 2

Working Memory 94 89–100 34
Processing Speed 93 86–101 32

Subtest
Scaled
Score

Percentile
Rank Subtest 

Scaled
Score

Percentile
Rank

Vocabulary 8 25 Picture Completion 4 2
Similarities 8 25 Digit Symbol-Coding 10 50
Arithmetic 9 37 Block Design 5 5

(Continues)
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Digit Span 11 63 Matrix Reasoning 5 5
Information 3 1 Picture Arrangement 4 2
Comprehension 6 9 Symbol Search 8 25
Letter-Number Sequencing 7 16 Object Assembly 4 2

Kaufman Functional Academic Skills Test (KFAST)

Subtest Standard Score
90% Confidence

Interval
Percentile

Rank

Arithmetic 81 74–90 10
Reading 80 72–90 9
Composite 80 75–87 9

Kaufman Test of Educational Achievement (K-TEA): 
Comprehensive Form

Composite

Standard Score
±±±±90% Confidence

Interval Percentile Rank

Reading Composite 93±6 32
Mathematics Composite 82±6 12
Battery Composite 97±4 27

Subtest

Mathematics Applications 75±8 5
Reading Decoding 103±7 58
Spelling 110±8 75
Reading Comprehension 85±8 16
Mathematics Computation 91±8 27

Peabody Picture Vocabulary Test—Third Edition (PPVT-III)

Standard Score Percentile Rank

PPVT-III 74 40.

Subtest
Scaled
Score

Percentile
Rank Subtest 

Scaled
Score

Percentile
Rank

TABLE 13.19 (Continued)

(Continues)

ch13.fm  Page 554  Tuesday, September 25, 2001  3:25 PM



CHAPTER 13 KAUFMAN ADOLESCENT AND ADULT INTELLIGENCE TEST (KAIT) 555

scores on each of the two scales were not unusually variable, and the two global scales were not
significantly different from one another. Thus, his ability to solve new problems and his ability
to solve problems using school-learned knowledge are equally well developed. His overall KAIT
Composite standard score of 85±5 (15th percentile; Below Average) represents the average of all
his abilities.

One of Jeff’s relative cognitive strengths is in the area of rote memory and recall. He per-
formed well on a WAIS-III task that required him to concentrate, remember, and repeat se-
quences of numbers that were presented to him auditorally (63rd percentile). He also performed
well on another WAIS-III task that required him to copy a code of symbols (50th percentile). On
both of these tasks, Jeff used his strong attention and incorporated his rote memory and se-
quencing abilities to succeed. Similarly, his good short-term memory abilities were evident in a
Woodcock Johnson—Revised Test of Cognitive Ability (WJ-R) task that required him to learn
and remember the unusual names of numerous visually presented cartoon space creatures, such
as “Plik” and “Delton.” Jeff performed at the 63rd percentile on this task by using his memory
and rote recall abilities.

Another relative cognitive strength of Jeff’s was his ability to use planning and reasoning.
Such reasoning is used when different premises are presented and a logical conclusion is found
from them. This strength was evident on two KAIT tasks, one that required Jeff to respond to a

Selected Subtest of the Wechsler Individual Achievement Test (WIAT)

Subtest Standard Score Percentile Rank

Written Expression 80 90.

Developmental Test of Visual-Motor Integration (VMI)

Standard Score Percentile Rank

VMI 86 180.

Selected Subtests of the Woodcock-Johnson—Revised (WJ-R) Tests of Cognitive Ability

Subtest Standard Score Percentile Rank

Visual Closure 93 320.
Memory for Names 107 680.
Analysis–Synthesis 73 30.

Selected Subtests of the Woodcock-Johnson—Revised (WJ-R): Tests of Achievement

Standard Score Percentile Rank

Broad Knowledge 66 10.
Science 77 60.
Social Studies 75 50.
Humanities 61 0.5

TABLE 13.19 (Continued)
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question by making use of logical premises (37th percentile), and another that required him to
figure out the code of a novel pictorial stimulus (37th percentile). In a separate, but related logic
task on the WJ-R, Jeff did not perform as well. On this task, in which Jeff had to complete a logic
puzzle, he scored at only the 3rd percentile. His lower performance on this task, in comparison
to the two KAIT reasoning tasks, seemed to be due to the fact that he had difficulty when the
task quickly became more and more complex. Jeff could reason out the one-step problems, but
had much more difficulty when he had to integrate more steps to solve the problems.

Jeff demonstrated some relative cognitive weaknesses in the verbal realm. His basic fund of
general information, including knowledge obtained through formal schooling and knowledge
obtained through acculturation and general awareness of one’s environment, is low compared to
his other abilities and others his age (1st percentile). This weakness was further supported by
three achievement subtests of the Woodcock-Johnson—Revised (WJ-R-Ach.). On subtests mea-
suring his knowledge in the areas of science, social studies, and humanities, Jeff obtained scores
in the 6th, 5th, and 0.5th percentiles, respectively. In contrast to this, on a KAIT task measuring
knowledge of general factual information from history, literature, sports, entertainment, science,
and art, which one acquires through television, magazines and newspapers, Jeff scored higher
(37th percentile). The difference appears to be in the way the information was presented to Jeff.
He performed better on the task that presented a verbal cue about a famous face shown, which he
had to identify, than on tasks that simply required him to answer questions about facts. The use
of verbal and pictorial clues encourages integration of facts and concepts, and makes the task
more of a problem-solving exercise than just purely a long-term memory task. Thus, it appears
that Jeff is not adequately able to use purely his long-term memory to retrieve the broad base of
general information that is presented to him in and out of academic settings.

Although Jeff’s verbal comprehension skills were relatively well developed in comparison to
his visual–spatial skills, compared to the others his age, his abilities fall in the Low Average range
or below. This difficulty was paralleled by his performance on the Reading Comprehension sub-
test of the Kaufman Test of Educational Achievement (KTEA). This subtest required him to
read short passages and answer brief questions about what he had read. He performed at the Be-
low Average Level (16th percentile) on this task. Similarly, on a task from the Kaufman Func-
tional Academic Skills Test (K-FAST) that required Jeff to understand written material used in
everyday situations, such as signs, labels, recipes, and abbreviations, his difficulty was apparent
because he earned a score at the 9th percentile. However, in contrast to these difficulties, he per-
formed at the Average Level (37th percentile) on a related KAIT task that required him to listen
to a mock radio news broadcast and answer questions about it. On tasks that are more school-
like, requiring reading and answering questions, rather than listening to news on the radio, he
has less confidence and weaker ability. Two, on tasks that require him to make inferences or use
more than just basic rote recall about what he has heard or read, he has more difficulty.

Related to his Low Average abilities in verbal comprehension, Jeff demonstrated a weakness
in word storage and retrieval through paired associate learning. On a KAIT task that simulates
reading and is like learning a new language, Jeff scored at the 5th percentile. This is similar to
his performance on a WAIS-R vocabulary task and KAIT task of word knowledge and concept
formation, in which he earned scores at the 16th percentile. In addition, Jeff earned a standard
score of 74 (4th percentile) on the Peabody Picture Vocabulary Test—Third Edition (PPVT-
III), a test of receptive vocabulary.

Visual–Motor Abilities
Overall, Jeff’s abilities to perceive and visually organize material are weaker than his global ver-
bal abilities. This was evident on most of the WAIS-III Performance Scale Subtests, including
those requiring him to identify the missing part of a picture, arrange picture cards in the correct
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sequential order, copy a geometric design with blocks, and solve a puzzle. His scores on these
tasks ranged from the 2nd to 5th percentiles. Supportive evidence for his perceptual organiza-
tion and visual organization difficulties was present in a similar KAIT task of replicating a design
with blocks from memory (he earned a score at the 2nd percentile). Likewise, on a task of visual–
motor skill, he performed at a Below Average level (VMI standard score of 86, 18th percentile).
To rule out a potential deficit in simultaneous processing, or holistic processing, a WJ-R subtest
was administered. This subtest required Jeff to identify a drawing or picture that is distorted, has
missing lines, or has a superimposed pattern. His performance was higher (32nd percentile) on
this task than on perceptual–organizational tasks previously mentioned, indicating that his diffi-
culties are not likely due to a weakness in holistic processing.

Achievement Abilities
Jeff’s achievement abilities were thoroughly evaluated, in addition to his cognitive abilities.
Some of his achievement scores have been discussed previously in conjunction with his cognitive
abilities, but all achievement scores will be discussed in detail in the following paragraphs. Jeff
was administered multiple separate tests of achievement to assess his reading ability, both com-
prehension and decoding, his mathematics computation and applied abilities, his written expres-
sion ability, his receptive vocabulary, his spelling ability, and his basic knowledge skills. In
general, his achievement abilities were at a level commensurate with his cognitive abilities, with
the exception of his spelling and reading decoding, which were higher than would be predicted
from his cognitive scores. This indicates that Jeff does not have a learning disability, and, in fact,
it is clear that he works very hard to achieve at the level he does academically as evidenced by his
current GPA (“B” average).

On the Kaufman Test of Educational Achievement-Comprehensive Form (KTEA), Jeff
earned Spelling and Reading Decoding Scores at the 75th and 58th percentiles, respectfully.
Given his overall performance on the tests of cognitive ability and intelligence (KAIT and WAIS-
III), ranging from the 2nd percentile on WAIS-III Perceptual Organization to the 20th percen-
tile on KAIT Fluid IQ and 34th percentile on WAIS-III Working Memory, he appears to be
overachieving in these particular academic areas. On closer inspection, it seems that Jeff is using
his strong rote memory abilities to perform strongly on spelling words and on word pronuncia-
tion. He appears to have a good understanding and memory of the phonics involved in word pro-
nunciation, which enables him to sound out words with which he may not be familiar.

Jeff’s low score on the SAT Verbal exam (260), reported by his parents, was paralleled by his
KTEA Reading Comprehension score at the 16th percentile, his Kaufman Functional Academic
Skills Test (K-FAST) Reading score at the 9th percentile, and his PPVT-III receptive vocabu-
lary score at the 4th percentile. Commensurate with these verbal scores is his written expression
ability (Wechsler Individual Achievement Test, WIAT, 9th percentile). On this task of written
expression, points may be earned in the areas of vocabulary, organization, ideas and develop-
ment, sentence structure, grammar, and capitalization and punctuation. His achievement abili-
ties on this testing also appear to be in line with his lower grades obtained at school in English
and Spanish.

Like his SAT Math score (260), in the area of mathematics Jeff earned significantly lower
scores on tasks that were applied and required problem solving in everyday situations than in the
computation of written mathematics problems. On the K-TEA Mathematics Applications and
K-FAST Arithmetic, he earned scores at the 5th and 10th percentiles, respectively. However, on
the K-TEA Mathematics Computation he earned a higher score at the 27th percentile. This dis-
crepancy is analogous to his performance on the aforementioned reasoning tasks: He was able to
solve simple, one-step problems, but had much more difficulty with increasingly complex prob-
lems, such as the applied math problems.
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Summary and Diagnostic Impressions

Jeff H. is a 17-year-old student who is about to enter his senior year in high school. He was re-
ferred for an evaluation because of his parents’ concern about his academic abilities and a possi-
ble learning disability. This evaluation was performed to answer Mr. and Mrs. H.’s questions
about whether there is any way to help Jeff with academic difficulties he has that may hinder him
once he enters college. Cognitive, achievement, and supplemental tests were administered over
the course of four sessions. Jeff demonstrated good concentration and attention during the en-
tire evaluation. He was persistent and motivated to try his best, even on very challenging tasks.
Detailed behavioral observations of the testing, as well as information provided by a clinical
interview with Jeff and his parents, and academic records, gave further insight into Jeff’s
strengths and weaknesses.

Jeff’s cognitive abilities were assessed by two instruments, the WAIS-III and the KAIT. On
the WAIS-III, Jeff performed significantly better on tasks requiring answering questions ver-
bally than on solving problems that are presented visually and require a nonverbal, or motor, re-
sponse. He earned a WAIS-III Verbal Comprehension Index of 80 (Low Average Range) and a
Perceptual Organization Index of 69 (Extremely Low Range). Because of the significant vari-
ability within his different IQ scales, Jeff’s cognitive abilities are most meaningfully represented
by his Index scores and individual strengths and weakness on the WAIS-III. On the KAIT, Jeff’s
performance did not show a significant amount of variability, indicating that his measured abil-
ities were evenly developed. He earned a Fluid IQ of 87±5 (Below Average Range) and a Crys-
tallized IQ of 84±5 (Below Average Range), indicating that he solves problems equally well
whether they are novel problems or problems dependent on schooling and acculturation for
success.

Jeff’s relative cognitive strengths were evident in two areas: his rote memory and recall abil-
ities, and his ability to use planning and reasoning in solving uncomplicated, one-step problems.
However, when more complex reasoning is involved in problems requiring the integration of
multiple steps, Jeff has much more difficulty. Overall, Jeff generally had more difficulty on tasks
that required visual organization and perceptual organization than those that required only ver-
bal abilities. Specific areas of weakness were found in Jeff’s general fund of knowledge. It appears
that Jeff’s ability to learn, store, and retrieve information from his long-term memory is below
average. Jeff has less difficulty when he can use pictorial or visual cues in addition to verbal cues,
but has much more trouble when he is required to answer questions about facts that are pre-
sented in a written or oral format, such as is most commonly done in an academic setting. Jeff
also demonstrated a weakness in verbal comprehension of both academic material and written
material used in everyday situations. In comprehension, Jeff again was found to perform much
better when he was able to use basic rote memory, but is quite challenged when required to uti-
lize more complex processes, such as making an inference from what he hears or reads.

There were no significant discrepancies between Jeff’s cognitive abilities, indicated by his
IQs, and his achievement abilities, indicated by his achievement standard scores, which demon-
strates that he does not have a learning disability. Jeff’s scores on the individually administered
achievement tests were commensurate with his scores on the SAT exam. In two areas, word pro-
nunciation and spelling words, Jeff achieved scores that were better than what his global IQ
would have predicted. It seems that, in these two areas, Jeff is able to use his strong rote memory
to succeed. Similar to what was found in the cognitive testing, Jeff performed significantly better
on math problems that involved only calculation of written problems than on applied problems,
which were more complex and involved multiple steps. Jeff’s achievement in the verbal area
ranged from the 4th percentile in receptive vocabulary to the 9th percentile in written expres-
sion to the 16th percentile in reading comprehension.
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Jeff’s high school “B” grade-point average seems to be quite representative of the diligence,
effort, and persistence that he applies to his academic work. It is likely that academic work is
more difficult for Jeff than other students his age. Through his performance at school, as evi-
denced by his grades and comments by his teachers, such as “conscientious worker and excellent
attitude,” it appears that Jeff is able to compensate well for his weaknesses.

Recommendations

The following recommendations have been made to assist Jeff and his parents to best utilize his
strengths in areas that are more challenging for him, both in and out of academic settings.

1. As Jeff was found not to have a learning disability, he will not qualify for special academic
programs at a college or university to help with learning problems. However, Jeff may still
find that he will have difficulty with college courses that are more complex and challeng-
ing than high school academics. Because such advanced courses may be harder for him
than other students, it is recommended that he and/or his parents look into academic pro-
grams that offer tutoring support. This may include peer tutoring or teaching by ad-
vanced students. Information may be obtained by calling or writing student affairs or
student services departments of various universities or community colleges.

2. In choosing a college or university, Jeff and his parents may want to consider the size of
classes. In making the transition to higher education, sometimes students who struggle aca-
demically get lost in big lecture courses that are often found at large universities. Jeff will
likely benefit from smaller classes in which one-on-one interaction with the professor/
teacher is possible. This will allow him easier access to having his questions answered, and
place him at lower risk for being lost in the crowd of students.

3. If Jeff decides to enter a school for pursuing his athletic interests, such as football, he will
want to consider how rigorous the athletic schedule will be. In college, he will have to set
his own study schedule, and the time taken by athletic practice and games should be fac-
tored in as a potential conflict. Choosing a program that allows enough time for studying
and tutoring, if necessary, will be critical to Jeff’s academic success beyond high school.

4. As Jeff demonstrated difficulty in his fund of general information, it is recommended that
Jeff gain more enrichment from his environment. This may include activities such as
watching documentary movies, going to museums and concerts, and trying new things
such as following a recipe to cook a meal or similar activities.

5. Jeff has difficulty retrieving information that is stored long term. To help him better re-
member such information, several things are recommended. Jeff may benefit from taping
lectures and listening to them more than once. He will also benefit from having new in-
formation presented so that he can hear and see what he is expected to learn. This may be
made possible by speaking with his professors and asking if they will use overheads or vid-
eos in addition to lectures. If possible, he will also benefit from gaining information
through other channels such as touch and movement. Using concrete objects to illustrate
concepts will be beneficial. Thus, when available, Jeff will benefit from laboratory classes,
or classes that provide hands-on work.

6. Learning new information is easier if it is clearly associated with something one already
knows. Therefore, Jeff will benefit from forming relationships, organizing information
and integrating information with prior knowledge. For example, when reading a new text
on a scientific concept like gravity, Jeff will benefit form visualizing a familiar object, like
a baseball being pitched, to figure out how the new concept is applied. Thus, using vari-
ous strategies, like visualization, can help increase his retention of information.
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7. Jeff reported that he has difficulty staying focused on reading for an extended period of
time and remembering and comprehending what he has already read. Jeff may benefit
from reading a passage by breaking it down into smaller parts, making sure that he under-
stands each small part as he goes along. He should stop and ask himself questions about
what he has read periodically. Highlighting important text and taking notes in the margin
are also effective strategies for enhancing comprehension. He should allow himself extra
time while reading so he can take breaks to avoid fatigue and boredom.

Elizabeth O. Lichtenberger, Ph.D.
Carren J. Stika, Ph.D.

SUMMARY

This chapter presents information on the Kauf-
man Adolescent and Adult Intelligence Test
(KAIT). The KAIT is a standardized measure of
old (crystallized) and new (fluid) learning for in-
dividuals ages 11 to over 85. Three cognitive and
neuropsychological theories provide the founda-
tion for the KAIT: (1) Horn and Cattell’s (1966,
1967) theory of fluid (Gf ) and crystallized (Gc)
intelligence; (2) Luria’s (1966, 1980) definition
of planning ability; and (3) the formal opera-
tional stage of development according to Piaget’s
(1972) theory. Each of these theories is briefly
discussed in this chapter.

The KAIT is organized into a Core Battery
and an Extended Battery. The Core Battery is
comprised of two scales: Fluid and Crystallized,
which contain three subtests each. The Extended
Battery is comprised of 10 subtests. It includes the
Fluid and Crystallized scales mentioned above,
two additional subtests (one Fluid and one Crys-
tallized), and two delayed recall subtests.

The standardization and psychometric prop-
erties of the KAIT were strong. The KAIT’s
standardization sample was composed of 2,000
adolescents and adults, selected according to
1988 U.S. Census data. The sample was strati-

fied on the variables of gender, race/ethnic
group, geographic region, and socioeconomic
status (educational attainment). The large sam-
ple was divided into fourteen age groups with
100 to 250 subjects in each age group between
the ages of 11 and 85+.

In addition to general information about the
organization and development of the KAIT, an ap-
proach to interpreting the KAIT is also presented
in this chapter. This approach examines the most
global scores first (Composite Intelligence Scale),
then explores more specific subtest scores, as well
as detailed aspects of the test (strengths and weak-
nesses, memory comparisons). The philosophy
underlying this approach is similar to that which
we advocate for the WAIS-III.

Also related to interpretation is a section in
which five common applications of the KAIT are
presented: (1) assessment of learning disabilities,
(2) utility for understanding Alzheimer’s-type De-
mentia, (3) assessment of clinical depression and
pseudodementia, (4) personality and interests as
they pertain to career decisions, and (5) construct
validity of the KAIT for African Americans and
Hispanics.

This chapter culminates with an illustrative
case report of a young man with possible learn-
ing difficulties. His case helps to bring to life
how the KAIT functions as a clinical tool.
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The Woodcock-Johnson
Battery—Third Edition (WJ III)

KEVIN S. MCGREW RICHARD WOODCOCK LAURIE FORD

University of Minnesota Measurement/Learning/Consultants University of South Carolina

HISTORY AND 
EVOLUTION OF THE WJ III

Original
Woodcock-Johnson (WJ)

The Woodcock-Johnson—Third Edition (WJ III;
Woodcock, McGrew, & Mather, 2001) is the
most recent revision of a battery of tests first pub-
lished in 1977 as the Woodcock-Johnson Psycho-
Educational Battery (WJ; Woodcock & Johnson,
1977). The WJ was the first comprehensive co-
normed battery of tests of cognitive abilities,
achievement, and interests. The WJ was normed

on 4,732 subjects from ages three through 80+
and provided both age- and grade-based norm
scores.

The WJ Tests of Cognitive Ability (COG) in-
cluded 12 individual tests designed to represent a
sampling of cognitive abilities ordered from lower-
to higher-level cognitive processing (Woodcock,
1978). The 12 COG tests were combined into a
differentially 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 WJ COG included four cognitive abil-
ity factors (Reasoning, Verbal Ability, Memory,
Perceptual Speed) that were empirically derived
from a series of exploratory factor and cluster
analyses. As such, the WJ COG factors were not
based on any particular structure-of-intellect
model of intelligence available at that time.

Four Scholastic Aptitude (SAPT) clusters
were also included in the WJ. The SAPT clusters

The authors express their appreciation for the constructive
received feedback from Dr. Fred Schrank and Dr. Dawn
Flanagan. We also wish to express our thanks to Jeff Evans
and Julie Evans for their assistance in the preparation of the
tables and the editing of the text.
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were the cornerstone of one component of the
WJ’s featured pragmatic decision-making model, a
model that utilized a decision-based test design
strategy (McGrew, 1986; Woodcock, 1984a,
1984b). Briefly, the WJ 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-cognitive and
intra-achievement components of the pragmatic
decision-making model, and were operationalized
via comparison of test/cluster confidence bands.

The WJ 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 Scholastic (Reading, Mathematics, and Writ-
ten Language) and Nonscholastic (Physical and
Social) Interests. A Spanish version (Woodcock,
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, Woodcock, Hill, & Weatherman,
1985) as part of the WJ/SIB Assessment System.

Woodcock-Johnson—Revised 
(WJ-R)

In 1989 a revised and re-standardized WJ-R bat-
tery was published (Woodcock & Johnson,
1989a, 1996b). The primary goal of the WJ-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., Cattell-Horn Gf–Gc the-

ory) (McGrew, 1994; McGrew et al., 1991). The
WJ Tests of Interest were dropped and the WJ-R
was divided into two main batteries: Tests of
Cognitive Ability (WJ-R COG) and Tests of
Achievement (WJ-R ACH), each with standard
and supplemental battery. The complete norm
sample was comprised of 6,359 subjects from age
two through 90+. For the first time, separate col-
lege/university norms were provided.

The WJ-COG was enhanced by the addition
of new tests and clusters grounded in the Cattell-
Horn Gf–Gc theory of cognitive abilities. The
WJ-R COG was the first of the major intelli-
gence test batteries to utilize a multiple intelli-
gences approach with several (seven) empirically
supported cognitive ability factors. The WJ-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, 1996b).

A number of the WJ interpretation features
were refined and other new features added to the
WJ-R. In response to concerns about the com-
plexity of hand-scoring the WJ, the differential
weighting of the SAPT and the BCA clusters were
replaced with equally weighted clusters (McGrew,
1994). A major improvement was the develop-
ment of actual norm-based scores for evaluating
the intra-cognitive 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–Gc structure-of-intellect model
for the battery.

The current WJ III has benefited from 23
years of development and ongoing revision. De-
tailed historical information regarding the devel-
opment and evolution of the WJ to the WJ-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; McGrew,
1986, 1994; McGrew et al., 1991). The presenta-
tion of an overview of the latest version of the
WJ battery (WJ III), with a particular emphasis
on its characteristics and use with adolescents
and adults, is the purpose of this chapter.

THEORETICAL 
FOUNDATIONS
OF THE WJ III

The validity of psychological tests hinges on the
degree to which empirical evidence and theory
support the use and interpretation of the test
scores. Over time, a number of prominent mea-
surement experts (Benson, 1998; Cronbach,
1971; Cronbach & Meehl, 1955; Loevinger,
1957; 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 Stan-
dards on Educational and Psychological 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 theoretical and measurement (empirical)
domains of the theoretical constructs. In the cur-
rent context, the substantive question to be an-
swered is “How should intelligence be defined and
operationally measured by the WJ III?” According
to Benson (1998), a strong psychological theory
maximizes substantive (content) validity vis-à-vis
the specification of a well-bounded construct do-
main, which, in turn, guides the development of
measures in the empirical domain. The Cattell-
Horn-Carroll (CHC) Theory of Cognitive Abili-
ties served this function for the WJ III. The the-
ory and its use as the WJ III test-design blueprint
is described here.

The Cattell-Horn-Carroll 
(CHC) Theory

of Cognitive Abilities
CHC theory evolved from the psychometric tra-
dition of defining intelligence (Flanagan et al.,
2000; McGrew & Flanagan, 1998). The psycho-
metric approach is the oldest and most well-
established approach to describing the structure
of intelligence, dating back to Galton’s attempt,
in the late 1800s, to measure intelligence with
psychophysical measures. Correlation and factor-
analytic methods are employed typically to ana-
lyze scores from psychological tests in an attempt
to objectively identify the primary dimensions
that form the structure of individual differences
in cognitive ability.

CHC theory is a strong psychological theory,
as it represents one of the best examples of cu-
mulative science in applied psychology. The
original roots of CHC theory can be traced to
Spearman’s (1904, 1927) presentation of the
general or g-factor theory of intelligence, a de-
velopment some consider the formal birth of the
psychometric research tradition. The fundamen-
tal premise of Spearman’s theory is that a single g
or general intelligence ability accounts for the
performance of individuals on most tasks of cog-
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
into a taxonomy of cognitive abilities.

One of these researchers, Raymond Cattell,
diverged from Spearman’s single g-factor model
to propose the existence of two general types of
intelligence: fluid intelligence (Gf ) and crystal-
lized intelligence (Gc) (Cattell, 1941). Fluid Intel-
ligence (Gf ) is influenced by both biological and
neurological factors and incidental learning
through interaction with the environment and
includes inductive and deductive reasoning as
hallmark Gf indicators (Taylor, 1994). In con-
trast, Crystallized Intelligence (Gc) is comprised of
abilities that reflect the influences of accultura-
tion (viz., verbal–conceptual knowledge; Taylor,

ch14.fm  Page 563  Tuesday, September 25, 2001  3:35 PM



564 PART V ADDITIONAL MEASURES OF ADOLESCENT AND ADULT IQ

1994; Gustafsson, 1994). Over the next 30 to 40
years, a variety of individual scholars (Carroll &
Horn, 1981; Ekstrom, 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.
These efforts produced a number of empirically-
based human cognitive ability taxonomies, the
most notable being the Well Replicated Common
Factors (WERCOF) (Ekstrom et al., 1979) and
Thurstone’s Primary 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 that vary by degree of breadth or
generality.

Cattell-Horn Gf–Gc Model

As reflected in Figure 14.1, by the early 1980s,
John Horn, a student of Cattell’s, articulated the
relatively “complete” Gf–Gc model of intelli-
gence that included eight broad abilities, which,
in turn, subsumed the WERCOF and PMA abil-
ities. Horn, like Cattell, continued to dismiss the
notion of g and posited the broad abilities of
fluid intelligence (Gf ), crystallized intelligence
(Gc), visual processing (Gv), auditory processing
(Ga), short-term acquisition and retrieval (SAR,
later referred to as short-term memory or Gsm),
tertiary storage and retrieval (TSR, later referred
to as long-term storage and retrieval or Glr),
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 (Gq) and sketched
the faint outlines of a broad “English language
usage” ability. The latter language factor was
formally defined and described by Woodcock
(1994) as a broad reading and writing ability
(Grw). By 1994, contemporary Cattell-Horn Gf–
Gc theory included 9 to 10 broad abilities.
Although the Cattell-Horn Gf–Gc model 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
ability 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
factor-analytic 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 data
sets, including four sets drawn from the 1977 WJ
norming sample. Carroll (1993, 1997) articu-
lated a hierarchical three-stratum theory. Sixty-
nine specific, or narrow, abilities were identified
and classified as Stratum I abilities. The narrow
abilities were subsumed under broad categories
of cognitive ability (Stratum II), which he labeled
Fluid Intelligence (Gf ), Crystallized Intelligence
(Gc), General Memory and Learning (Gy), Broad
Visual Perception (Gv), Broad Auditory Percep-
tion (Gu), Broad Retrieval Ability (Gr), Broad
Cognitive Speediness (Gs), and Processing Speed
(Gt). At the apex of his model (Stratum III), 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
theories of intelligence, he described the Gf–Gc
model as the best available model of the structure
of human intellect:

The Cattell-Horn model, as summarized by Horn
(1985, 1988), is a true hierarchical model covering all
major domains of intellectual functioning. Numerous
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FIGURE 14.1
The evolution of Cattell-Horn-Carroll (CHC) theory and the Woodcock-Johnson III
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details remain to be filled in through further research,
but among available models it appears to offer the most
well-founded and reasonable approach to an acceptable
theory of the structure of cognitive abilities. The major
reservation I would make about it is that it appears not
to provide for a third-order g factor to account for corre-
lations among the broad second-order factors. (p. 62)

The most significant contribution of Carroll’s
work was that it circumscribed the Gf–Gc ability
domain and imposed a systematic taxonomic
structure, particularly at the narrow ability level.
Carroll has provided the field of intelligence a
common set of terms and definitions (i.e., a 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-
tate communication among professionals and
guard against test misinterpretations (Flanagan et
al., 2001; McGrew & Flanagan, 1998).

Integration of the 
Cattell-Horn and Carroll Models

The first published attempt to integrate the Cat-
tell-Horn and Carroll models was presented by
McGrew (1997), and was later refined by
McGrew and Flanagan (1998) and Flanagan et
al. (2000). The resultant “Synthesized Cattell-
Horn/Carroll Gf–Gc” model used the broad abil-
ity structure outlined in the Cattell-Horn model
and organized 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 (J. B. Carroll and J. 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 WJ III, the answer to the substantive
validity question (How should intelligence be
defined and operationally measured?) was: “It

should be defined and measured as per CHC the-
ory.” Therefore, consistent with the Test Standards,
the WJ III is based on a strong psychological the-
ory that provides a well-specified and bounded
domain of constructs for test development. The
broad and narrow CHC abilities used in the revi-
sion of the WJ III are summarized in Table 14.1.
Finally, Figure 14.1 indicates that recent at-
tempts have been made to integrate psychometric
CHC theory with information-processing theory.
Woodcock’s (1993, 1997) Cognitive and Academic
Performance Models will be described later in
this chapter.

Use of the CHC Theory 
as the WJ III Design Blueprint

The WJ III has benefited from two rounds of
formal test development guided by the CHC
theory. Between 1985 and 1986, Woodcock and
McGrew independently applied confirmatory
factor-analytic methods to the 1977 WJ battery.
The Cattell-Horn Gf–Gc model drove the speci-
fication and evaluation of the structural models
tested. Concurrently, Horn and Carroll indepen-
dently factor-analyzed the same data. As outlined
in Figure 14.1, these four sets of independent
analyses were synthesized to produce the WJ-R
test design blueprint (McGrew et al., 1991).
Briefly, the WJ-R blueprint identified Gf–Gc abil-
ities that were either adequately represented in
the 1977 WJ (e.g., Gf by the Analysis–Synthesis
and Concept Formation tests) or underrepre-
sented (e.g., Glr represented only by the Visual–
Auditory Learning test).

By the time the WJ III revision began, certain
WJ-R Gf–Gc cognitive clusters were suggested
to be too narrow (i.e., inadequate construct rep-
resentation) by Carroll’s (1993) work, Wood-
cock’s (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 WJ-R Ga cluster was com-
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TABLE 14.1 Broad and narrow CHC abilities incorporated into the WJ III revision

CHC Broad Stratum II Ability

Narrow Stratum I Name (Code) Definition

Acquired Knowledge

Verbal Comprehension Knowledge 
(Gc)

Breadth and depth of a person’s acquired knowledge of a culture and the 
effective application of this knowledge

Language Development (LD) General development, or the understanding of words, sentences, and 
paragraphs (not requiring reading) in spoken native language skills

Lexical Knowledge (VL) Extent of vocabulary that can be understood in terms of correct word 
meanings

Listening Ability (LS) Ability to listen to and comprehend oral communications
General (verbal) Information (KO) Range of general knowledge
Information about Culture (K2) Range of cultural knowledge (e.g., music, art)
General Science Information (K1) Range of scientific knowledge (e.g., biology, physics, engineering, mechanics, 

electronics)
Geography Achievement (AS) Range of geography knowledge

Reading and Written Language 
(Grw)

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

Reading Decoding (RD) Ability to recognize and decode words or pseudowords in reading
Reading Comprehension (RC) Ability to comprehend connected discourse during reading
Cloze Ability (CZ) Ability to supply words deleted from prose passages that must be read
Spelling Ability (SG) Ability to spell (not clearly defined by existing research)
Writing Ability (WA) Ability to write with clarity of thought, organization, and good sentence 

structure (not clearly defined by existing research)
English Usage Knowledge (EU) Knowledge of writing in the English language with respect to capitalization, 

punctuation, usage, and spelling
Reading Speed (RS) Time required to silently read a passage as quickly as possible

Quantitative Knowledge (Gq) Store of mathematical knowledge; the ability to use quantitative 
information and to manipulate numeric symbols

Mathematical Knowledge (KM) Range of general knowledge about mathematics
Mathematical Achievement (A3) Measured mathematics achievement

Thinking Abilities

Visual–Spatial Thinking (Gv) The ability to generate, perceive, analyze, synthesize, store, retrieve, 
manipulate, transform, and think with visual patterns and stimuli

Visualization (Vz) Ability to mentally manipulate objects or visual patterns and to “see” how 
they would appear under altered conditions

(Continues)
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TABLE 14.1 (Continued)

CHC Broad Stratum II Ability

Narrow Stratum I Name (Code) Definition

Thinking Abilities

Spatial Relations (SR) Ability to rapidly perceive and manipulate visual patterns or to maintain 
orientation with respect to objects in space

Visual Memory (MV) Ability to form and store a mental representation or image of a visual 
stimulus and then recognize or recall it later

Spatial Scanning (SS) Ability to accurately and quickly survey a spatial field or pattern and identify 
a path through the visual field or pattern

Auditory Processing (Ga) Ability to perceive, analyze, and synthesize patterns among auditory stimuli 
and discriminate subtle nuances in patterns of sound and speech

Phonetic Coding: Analysis (PC:A) Ability to segment larger units of speech sounds into smaller units of speech 
sounds

Phonetic Coding: Synthesis (PC:S) Ability to blend smaller units of speech together into larger units 
of speech

Speech Sound Discrimination 
(US)

Ability to detect differences in speech sounds under conditions of little 
distraction or distortion

Resistance to Auditory Stimulus 
Distortion (UR)

Ability to understand speech that has been distorted or masked in one or 
more ways

Long-Term Retrieval (Glr) Ability to store information in and fluently retrieve new or previously 
learned information from long-term memory

Associative Memory (MA) Ability to recall one part of a previously learned but unrelated pair of items 
when the other part is presented (i.e., paired-associative learning)

Meaningful Memory (MM) Ability to recall a set of items in which there is a meaningful relation between 
items or the items create a meaningful story or connected discourse

Ideational Fluency (FI) Ability to rapidly produce a series of ideas, words, or phrases related to a 
specific condition or object

Naming Facility (NA) Ability to rapidly produce names for concepts

Fluid Reasoning (Gf ) Mental operations involved when faced with novel tasks that cannot be 
performed automatically, including forming and recognizing concepts, 
drawing inferences, comprehending implications, problem solving, and 
extrapolating

General Sequential Reasoning 
(RG)

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

Induction (I) Ability to discover the underlying characteristic (e.g., rule, concept, process, 
trend, class membership) that governs a problem or a set of materials

Quantitative Reasoning (RQ) Ability to inductively and deductively reason with concepts involving 
mathematical relations and properties
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prised of the Sound Blending and Incomplete
Words tests. Both of these tests are indicators of
a single narrow Ga 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 WJ III
CHC cognitive cluster. Special attention was
paid to Carroll’s hierarchical ability taxonomy to
determine which narrow abilities should be mea-
sured. Each broad WJ III CHC cluster is now
comprised of two qualitatively different narrow,

or Stratum I, abilities. For example, the WJ III
Glr cluster includes a measure of associative
memory (Visual–Auditory Learning) and a mea-
sure of ideational fluency (Retrieval Fluency);
the Gv cluster includes a measure of visualization
(Spatial Relations) and a measure of visual mem-
ory (Picture Recognition). This blueprint for the
WJ III had, as a primary goal, the assurance of
adequate construction representation of the WJ
III 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.

TABLE 14.1 (Continued)

CHC Broad Stratum II Ability

Narrow Stratum I Name (Code) Definition

Cognitive Efficiency

Processing Speed (Gs) Ability to fluently and automatically perform cognitive tasks, especially 
when under pressure to maintain focused attention and concentration

Perceptual Speed (P) Ability to rapidly search for and compare visual symbols presented side-by-
side or separated in a visual field

Rate-of-Test-Taking (R9) Ability to rapidly perform tests that are relatively easy or that require very 
simple decisions

Number Facility (N) Ability to rapidly and accurately manipulate and deal with numbers, from 
elementary skills of counting and recognizing numbers to advanced skills of 
adding, subtracting, multiplying, and dividing numbers

Semantic Processing Speed (R4) Speed of making a decision that requires some encoding and mental 
manipulation of stimulus content

Short-Term Memory (Gsm) Ability to apprehend and hold information in immediate awareness and to 
use it within a few seconds

Memory Span (MS) Ability to attend to and immediately recall temporally ordered elements in 
the correct order after a single presentation

Working Memory (MW) Ability to hold information in mind for a short time while performing some 
operation on it; requires divided attention and the management of the limited 
capacity of short-term memory

NOTE: Narrow abilities not listed here can be found in Flanagan, McGrew, and Ortiz (2001).
From D. P. Flanagan, K. S. McGrew, and S. O. Ortiz, The Wechsler intelligence scales and Gf-Gc theory: A contemporary approach to in-
terpretation. Copyright © 2000 by Allyn and Bacon. Adapted by permission.
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570 PART V ADDITIONAL MEASURES OF ADOLESCENT AND ADULT IQ

DESCRIPTION AND 
ORGANIZATION OF THE

WJ III TESTS AND CLUSTERS

Organization
The WJ III is a comprehensive collection of indi-
vidually administered co-normed tests organized
as two distinct test batteries. The Woodcock-
Johnson Tests of Cognitive Abilities (WJ III
COG) and the Woodcock-Johnson Tests of
Achievement (WJ III ACH) are designed to
measure a wide array of cognitive, oral language,
and academic achievement abilities for individu-
als ages two through the geriatric population.

Each battery consists of two separate easel
books organized into a Standard and Extended
battery that can be used independently, together,

or in conjunction with other tests. Tables 14.2 and
14.3 list the 20 Tests of Cognitive Abilities and the
22 Tests of Achievement. The cognitive tests are
organized by both the broad CHC clusters and by
three broader categories related to 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 tools from their chest of
tests. Different referral questions may require dif-
ferent tools for assessment.

TABLE 14.2 Organization of the WJ III Tests of Cognitive Abilities

Cognitive Performance Category/
CHC Ability Factor Standard Battery Tests Extended Battery Tests

Verbal Ability
Comprehension–Knowledge (Gc) Test 1: Verbal Comprehension Test 11: General Information

Thinking Ability
Long-Term Retrieval (Glr) Test 2: Visual–Auditory Learning

Test 10: Visual–Auditory Learning-Delayed
Test 12: Retrieval Fluency
Test 18: Rapid Picture Naming

Visual–Spatial Thinking (Gv) Test 3: Spatial Relations Test 13: Picture Recognition
Test 19: Planning

Auditory Processing (Ga) Test 4: Sound Blending
Test 8: Incomplete Words

Test 14: Auditory Attention

Fluid Reasoning (Gf ) Test 5: Concept Formation Test 15: Analysis–Synthesis

Cognitive Efficiency
Processing Speed (Gs) Test 6: Visual Matching Test 16: Decision Speed

Test 20: Pair Cancellation
Short-Term Memory (Gsm) Test 7: Numbers Reversed

Test 9: Auditory Working Memory
Test 17: Memory for Words

NOTE: Italic font designates supplemental tests.
Copyright © 2001 by The Riverside Publishing Company. Adapted from the Woodcock-Johnson® III (WJ III™) by Richard W.
Woodcock, Kevin S. McGrew and Nancy Mather, with permission of the publisher. All rights reserved.

ch14.fm  Page 570  Tuesday, September 25, 2001  3:35 PM



CHAPTER 14 THE WOODCOCK-JOHNSON BATTERY—THIRD EDITION (WJ III) 571

The Cognitive Battery

The Tests of Cognitive Abilities (WJ III COG)
consists of 20 tests: a Standard Battery (Tests 1–10)
and an Extended Battery (Tests 11–20), with
each test designed to measure a different aspect
of cognitive abilities. The 20 tests in the WJ III
COG provide a wide variety of clusters useful for
clinical and diagnostic purposes. The WJ III
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 administration. Most
tests in the cognitive battery take about 5 to 10
minutes to administer, with the seven tests
needed to get a General Intellectual Ability-
Standard score (GIA-Std) requiring approximately
45 minutes and the GIA-Extended (GIA-Ext) tak-
ing about 75 to 90 minutes.

TABLE 14.3 Organization of the WJ III Tests of Achievement

Curricular Area/CHC Ability Factor Standard Battery Tests Extended Battery Tests

Reading (Grw)
Basic Reading Skills Test 1: Letter–Word Identification Test 13: Word Attack

Test 21: Sound Awareness
Reading Fluency Test 2: Reading Fluency
Reading Comprehension Test 9: Passage Comprehension Test 17: Reading Vocabulary

Oral Language (Gc)
Oral Expression Test 3: Story Recall

Test 12: Story Recall-Delayed
Test 14: Picture Vocabulary

Listening Comprehension Test 4: Understanding Directions Test 15: Oral Comprehension

Mathematics (Gq)
Math Calculation Skills Test 5: Calculation
Math Fluency Test 6: Math Fluency
Math Reasoning Test 10: Applied Problems Test 18: Quantitative Concepts

Written Language (Grw)
Basic Writing Skills Test 7: Spelling Test 16: Editing

Test 20: Spelling of Sounds
Test 22: Punctuation & Capitalization

Writing Fluency Test 8: Writing Fluency
Written Expression Test 11: Writing Samples

H: Handwriting Legibility Scale

Knowledge (Gc) Test 19: Academic Knowledge

NOTE: Italic font designates supplemental tests.
Copyright © 2001 by The Riverside Publishing Company. Adapted from the Woodcock-Johnson® III (WJ III™) by Richard W.
Woodcock, Kevin S. McGrew and Nancy Mather, with permission of the publisher. All rights reserved.
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572 PART V ADDITIONAL MEASURES OF ADOLESCENT AND ADULT IQ

The broad abilities from the CHC model are
represented by clusters in the WJ III COG. Each
test (1–20) was designed to measure a narrow
ability within its broad ability. The tests in the
WJ III 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–Gc clus-
ter (McGrew & Woodcock, 2001). Table 14.4
describes the broad and narrow CHC abilities
measured by the WJ III COG tests.

The WJ III General Intellectual Ability (GIA)
score is a measure of g or general intelligence
and is the best single predictor of a performance,
on 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
GIA-Std score are derived from the first princi-
pal components analysis of Tests 1 through 7
(one indicator of each CHC factor). The GIA-
Ext test weights are similarly calculated using
Tests 1 through 7 and Tests 11 through17 (two
indicators of each 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-
ing) is appropriate for screening purposes.
Unlike the weighted GIA scores, the BIA is an
arithmetic average of the three tests.

The Predicted Achievement scores are differen-
tially weighted combinations of WJ III COG-Std
Tests 1 through 7 and are used to predict achieve-
ment in reading, mathematics, written language,
oral language, and academic knowledge. Each of
the five Predicted Achievement scores is based on
a differential weighting procedure that 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 criteria. The design

and use of the GIA and Predicted Achievement
options in ability/achievement comparisons are
discussed later in this chapter.

The Achievement Battery
Like the WJ III COG, the WJ III ACH tests are
organized into a Standard Battery (Tests 1–12)
and an Extended Battery (Tests 13–22). A pri-
mary goal of the revision of the WJ-R was to en-
hance the diagnostic capabilities of the battery.
Both breadth and depth have been added to the
WJ III 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
WJ III ACH allow for a comprehensive or selec-
tive diagnostic assessment. Seven of the clusters
on the WJ 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 WJ III 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 Fluency cluster. The
movement of the oral language tests from the
WJ III COG also adds increased diagnostic util-
ity to the WJ III ACH battery. 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 WJ III
ACH are described in Table 14.5.

Broad cluster scores are available in all three
academic areas (Reading, Mathematics, 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.
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INTERPRETIVE 
FEATURES OF THE WJ III

As a comprehensive co-normed battery, the WJ
III provides a wide array of interpretive features,
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
about the person’s test performance, the levels of
information cannot be used interchangeably. Ta-
ble 14.6 provides a summary of the levels of in-
terpretation available on the WJ III. At Level
One, qualitative aspects of the subject’s per-
formance are noted, including test session ob-
servations and error pattern analysis. Level Two
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 criterion 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-year colleges, and
four-year colleges, including graduate school.
Age norms are available for individuals age two
through 95+. While the age and grade equiva-
lents are not affected by selection of age or
grade-based norms, relative proficiency index,
standard score, and percentile rank are affected
by an examiner’s 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
WJ III ACH, then age norms also should be used
to score the WJ III COG and vice versa.

TABLE 14.6 Level of interpretive information available on the WJ III

Level Type of Information Basis Information & Scores

1 Qualitative
(Criterion-Referenced)

Observation during testing and 
analysis of responses

Description of the subject’s reaction to the 
test situation

Performance on finely defined skills at the 
item content level

2 Level of Development
(Norm-Referenced)

Sum of item scores
Age or grade level in the 

norming sample at which the 
average is the same as the 
subject’s score

Raw Score
Rasch Ability Score (W Score)
Age Equivalent (AE)
Grade Equivalent (GE)

3 Proficiency
(Criterion-Referenced)

Subject’s distance on a Rasch 
scale from an age or grade 
reference point

Quality of performance on reference tasks
Rasch Difference score
Relative Proficiency Index (RPI)
CALP Level
Developmental or Instructional Zone

4 Relative Standing
in a Group
(Norm-Referenced)

Relative position (a trans-
formation of a difference 
score, such as dividing by the 
standard deviation of the 
reference group)

Rank Order
Standard Score (SS) (including T score, z 

score, NCE, Discrepancy SD DIFF)
Percentile Rank (PR) (including 

Discrepancy PR)

Copyright © 2001 by The Riverside Publishing Company. Adapted from the Woodcock-Johnson® III (WJ III™) my Richard W.
Woodcock, Kevin S. McGrew and Nancy Mather, with permission of the publisher. All rights reserved.
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578 PART V ADDITIONAL MEASURES OF ADOLESCENT AND ADULT IQ

Types of Scores
A variety of scores are provided by the WJ III,
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 except esti-
mated age and grade equivalents. All scores are
obtained through the use of the WJ III Compu-
score and Profiles Program (Schrank & Woodcock,
2001). The program provides a number of special
and unique features that would not be possible if
scoring were done by hand. Several of the scores
provided on the WJ III 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 W 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 approxi-
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 &
Woodcock, 2001).

Age and Grade Equivalents

The WJ III 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 WJ III
AE and GE scores have advantages over 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 student’s
ability. It is not always recognized that this com-
mon criticism of GE’s applies to 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 got a
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 student’s score is a reflection more of the
student’s accuracy than of the grade level of task
difficulty that this student can perform.

The “just say ‘no’ to grade equivalents” man-
tra does not apply when test items are: (1) dis-
tributed 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 test has been normed on an appro-
priately selected sample of individuals across a
wide grade range (McGrew et al., 1991). The lat-
ter three conditions characterize the WJ III AE
and GE scores. The WJ III 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
WJ-R, is 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-
scribe visual acuity. A 90 is always written in the
denominator. An RPI 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 also obtain
90%. The Developmental Zone (called the In-
structional Zone on the WJ III 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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CHAPTER 14 THE WOODCOCK-JOHNSON BATTERY—THIRD EDITION (WJ III) 579

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 WJ III COG, using the
Verbal Ability clusters, and the WJ III ACH, us-
ing the Academic Knowledge cluster and several
oral and written language tests and clusters. 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 to 5 = Advanced) provide examiners
with information useful in describing English
language proficiency in academic settings. These
levels also may provide information to help a
nonbilingual 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-
son’s relative standing in the population. A
unique feature of the WJ III 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 WJ III is based
on a mean of 100 and a standard deviation of 15.
The standard score is the score most commonly
reported in clinical practice. The WJ III pro-
vides standard scores from 1 to greater than 200.
In addition, the Compuscore and Profiles Program
provides an option to select a z-score, T-score,
NCE, or stanine.

Types of Profiles
The use of the Compuscore and Profiles Program in
scoring the WJ III provides the opportunity to

plot the Age/Grade Profile or the Standard Score/
Percentile Rank Profile. These profiles provide a
visual display of the person’s Developmental
Zone for the WJ III COG (called Instructional
Zone on the WJ III ACH) and normative com-
parisons. The Age/Grade Profile is particularly
useful when the examiner needs to explain the
person’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 at which the subject
would perceive the tasks as difficult (RPI = 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
zones 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 WJ III 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 time.

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 to select three
different levels of confidence (68%, 90%, 95%).
The 68% confidence interval is recommended
for profile interpretation. While statistical pro-
cedures are available to 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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580 PART V ADDITIONAL MEASURES OF ADOLESCENT AND ADULT IQ

the Tests of Achievement. While these clusters
are likely not part of the typical test battery an
examiner may give for initial evaluations, they do
provide valuable special clinical and diagnostic
information. Five clinical clusters are available on
the WJ III COG. The Phonemic Awareness clus-
ter measures the ability to attend to the pho-
nemic structure of language by analyzing and
synthesizing speech sounds. This ability is im-
portant to early reading as well as spelling acqui-
sition. Scores on phonemic awareness measures
have a strong relationship with reading achieve-
ment (Flanagan et al., 2001). In addition to the
two-test Phonemic Awareness cluster available
on the WJ III COG, a Phonemic Awareness III
cluster is available by combining the Incomplete
Words and Sound Blending tests (both from the
WJ III COG) and the Sound Awareness test
from the WJ III ACH.

Broad Attention is a special clinical cluster that
provides a global measure of attention. Fre-
quently, attention and concentration difficulties
are measured using external behavior observa-
tion 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 tests
that comprise the Broad Attention cluster—Au-
ditory Working Memory, Numbers Reversed,
Auditory Attention, and Pair Cancellation—
each measure a qualitatively different aspect of
attention (see neuropsychological applications
section later in this chapter for more informa-
tion). The Working 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 Fluency cluster is comprised of
three tests that collectively measure a person’s
ability to quickly and fluently perform simple to
complex cognitive tasks: speed of retrieval from
stored knowledge (Retrieval Fluency); speed of

forming simple concepts (Decision Speed); and
speed of lexical (vocabulary) access (Rapid Picture
Naming). Finally, the COG battery also provides
an Executive 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 tap
different aspects of central executive control,
namely, strategic planning (forward thinking),
proactive interference control, and the ability to
repeatedly shift mind-set (cognitive flexibility).

Four special purpose clusters are available on
the WJ III ACH. The Academic Skills cluster is ob-
tained from three skills tests (one in each aca-
demic area). Formerly known as Basic Skills on the
WJ-R, the Academic Skills cluster provides useful
information about the examinee’s abilities in ba-
sic academic skills, including sight word recogni-
tion, spelling, and math calculation. In contrast,
Academic 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, but 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
Academic 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
information when evaluating special accommoda-
tion requests for extended time on tasks. The Pho-
neme/Grapheme Knowledge cluster is a potentially
clinically useful feature of the WJ III ACH,
especially when this cluster is used in conjunc-
tion with the Phonemic Awareness cluster from the
WJ III COG. The Phoneme/Grapheme Knowl-
edge cluster is comprised of the Word Attack and
Spelling of Sounds tests, tests in which examinees
are asked to read and spell non-words with regu-
lar English spelling patterns.
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The Cognitive and Achievement 
Performance Models

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

the four indicators and cognitive and achievement
performance.

The conceptual roots of the CA-PM frame-
work can be traced back to Spearman, who, in
The Abilities 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, who himself, as the
very name implies, is indivisible” (Spearman,
1927, p. 2). David Wechsler was similarly con-
vinced that a variety of nonintellectual factors (e.g.,
persistence, curiosity, and motivation) influenced
the expression of intelligent behavior (Zachary,
1990). Snow’s (1989) work on aptitude complexes
and Ackerman’s more recent intelligence-as-process,

FIGURE 14.2
The WJ III cognitive and achievement performance models

SOURCE: Copyright © 2001 by The Riverside Publishing Company. Adapted from the Woodcock-Johnson® III (WJ III™)
by Richard W. Woodcock, Kevin S. McGrew and Nancy Mather, with permission of the publisher. All rights reserved.
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• Oral Language (Gc)
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• Reading & Writing (Grw)
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Thinking Abilities
• Visual–Spatial Thinking (Gv)
• Auditory Processing (Ga)
• Long-Term Retrieval (Glr)
• Fluid Reasoning (Gf)

Cognitive Efficiency
• Working Memory (Gsm)
• Processing Speed (Gs)

Facilitators–Inhibitors
• Internal
• External
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personality, interests, intelligence-as-knowledge (PPIK)
theory (Ackerman, 1996; Rolfhus & Ackerman,
1999) represent other attempts to integrate non-
cognitive constructs into a larger theoretical
framework to explain variations in cognitive and
academic performance. The CA-PM is conceptu-
ally useful for bridging psychometric perspectives
on test interpretation (such as the CHC model)
and information-processing models 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
WJ III COG and the respective WJ III ACH
math (Gq) and reading and written language
(Grw) clusters. In the cognitive model, the WJ III
Verbal Abilities 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 WJ III Thinking Abilities clusters (Std or
Ext) provide a sampling of different thinking
processes that may be invoked when information
in short-term memory cannot be processed au-
tomatically. These abilities are likely at the cen-
ter of what most laypeople consider intelligence
(McGrew & Woodcock, 2001). The Thinking
Abilities cluster is comprised of measures of long-
term retrieval (Glr), visual–spatial thinking (Gv),
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 WJ III Cognitive Efficiency clusters
(Std or Ext) measure this aspect of the CA-PM.

These two aspects of automatic cognitive pro-
cessing (Gs and Gsm) represent the capacity of
the cognitive system to process information au-
tomatically. This automatic processing facilitates
complex cognitive functioning. In the CA-PM,
people must be able to “work efficiently” with
their “knowledge” and “thinking” skills to dem-
onstrate their best cognitive and academic perfor-
mance. Finally, facilitators–inhibitors to cognitive
performance modify cognitive and academic per-
formance for better or worse. These noncognitive
factors may be internal to the person (e.g., emo-
tional state, health, and motivation) or external to
the person in the environment (e.g., auditory dis-
tractions) or the result of situational variables
(e.g., the teaching method). Woodcock (1993,
1997) and Dean and Woodcock (1999) have pre-
sented a more detailed and complex CHC Infor-
mation Processing Model that is not presented here.

PSYCHOMETRIC
CHARACTERISTICS

The development of the original WJ and WJ-R
followed many traditional test development
stages and procedures. In addition to traditional
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 WJ III data. In
addition, particular attention was paid to the Test
Standards (AERA, APA, & NCME, 1999) during
the test development process. The WJ III norm,
reliability, and validity characteristics resulting
from these test development procedures are
summarized here, with a particular focus on the
adolescent and adult age ranges.

Norms
The WJ III norms were calculated on the largest
standardization sample of any individually ad-
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ministered battery of cognitive and achievement
tests. A total of 8,818 individuals, from age 24
months to age 95+ years, living in more than 100
geographically and economically diverse com-
munities in the United States, were assessed.
The norm subjects were randomly selected via a
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 to 5 years of age
(not enrolled in kindergarten). The kindergarten
to 12th-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 U.S. population distribution,
individual subject weighting was applied during
data analysis to obtain a distribution of WJ III
data that was exactly proportioned to the com-
munity and individual sampling variables from
year 2000 U.S. Census statistics. This exact
weighting 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
McGrew and Woodcock (2001). Continuous age
norms (Zachary & Gorsuch, 1985; Woodcock,
1987b) 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 WJ, WJ-R, and WJ III, 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 population in each community according to
years of education, household income, labor
force characteristics (i.e., percent employed, un-
employed, and not in the labor force), and occu-
pational characteristics (i.e., percent in white-
collar, service, etc., job categories).

The WJ III provides grade-based norms for
subjects in kindergarten through high school
and for adults enrolled in postsecondary institu-
tions. New to the WJ III is the provision of sepa-
rate continuous grade norms (13.0 to 18.0) for
subjects in two-year and four-year postsecondary
institutions.1 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 WJ III Broad Reading
W-score of 524 would be at the 20th percentile
(standard score [SS] = 87) when compared to
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 (SS
= 82) for that population. This level of perfor-
mance would be at the 6th percentile rank (SS =
76) for students in their second year of course-
work at a four-year institution. This could be
particularly useful information for a subject if he
or she were considering a transfer to a four-year
postsecondary institution. Adult subject perfor-
mance on the WJ III cognitive can be scored in
reference to three different normative reference
groups (viz., age norms; two-year college grade
norms; four-year college/university grade norms).

Reliability
Reliability and standard error or measurement
(SEM) statistics are reported in the technical
manual for all WJ III tests and clusters across
their range of intended use (McGrew & Wood-
cock, 2001). The reliabilities for all but the

1Grade 18.0 represents the beginning of the year for second-
year 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 calcu-
lated using the unique standard error of mea-
surement for each subject from Rasch analysis
(McGrew & Woodcock, 2001). The reliability of
cluster scores were calculated by a formula from
Mosier (1943; McGrew & Woodcock, 2001).
One-day interval test-retest reliabilities are re-
ported for 165 subjects on the eight WJ III
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 WJ III test and cluster median reliabili-
ties for eight adolescent and adult age ranges are
presented in Tables 14.7 and 14.8.2 As summa-
rized in Table 14.7, 18 of the cognitive test me-
dian reliabilities 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 WJ III cognitive
and achievement batteries almost all of the 42
clusters meet or exceed the .90 reliability stan-
dard (Table 14.8). The WJ III cognitive and
achievement clusters, the recommended unit for
interpretation and decision making for the WJ
III, possess strong reliabilities across the adoles-
cent and adult age ranges.

Validity
Validity is the most important consideration in
test development, evaluation, and interpretation
and “refers to the degree to which evidence and
theory 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.

For many WJ III tests and clusters, validity
evidence has accumulated 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 Comprehension) is
comprised of four subtests for which validity data
is present across all three versions.

Summarizing all generations of validity evi-
dence presented in the respective technical man-
uals (McGrew, Werder, and Woodcock, 1991;
McGrew & Woodcock, 2001; Woodcock, 1978)
and by independent researchers is beyond the
scope of this chapter. Much of this information
can be found in the three respective technical
manuals and other publications (McGrew, 1986,
1994). Instead, the current chapter will focus on
summarizing WJ III-specific validity evidence
for the adolescent and adult age ranges. Post-WJ
III publication validity research (with subjects
from the adolescent and adult age ranges) is also
presented.

Content Validity

Although content validity has been a focus in all
three editions of the WJ III, content validity ev-
idence derived from a theoretically based test de-
sign specification framework received special
attention during the WJ III revision. As de-
scribed previously, the CHC theory served as the
test-design blueprint for the WJ III (see Figure
14.1). The use of the strong CHC theory, a the-
ory based on evidence accumulated over nearly
60 years of research, maximizes the substantive
(content) validity vis-à-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 WJ III test narrow ability classifica-
tions, the WJ III narrow ability test classifica-
tions rest primarily on expert and logical task

2A detailed breakdown of reliabilities by specific age groups
can be found in the WJ III technical manual (McGrew &
Woodcock, 2001).
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analyses, including expert consensus-based task
analyses of the WJ III tests.

Structural Validity:
Norm-Based Studies

The design of both the WJ-R and WJ 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 observed measures behave in a manner consistent
with the theoretical domain definition of intelligence?”
Although it would be possible to report and dis-
cuss the patterns of test and cluster correlations

TABLE 14.7 Median WJ III cognitive and achievement test reliabilities across eight 
adolescent/adult age groups (from 14 to 80+ years)

Standard Cognitive Battery Tests
Median

Reliability Standard Achievement Battery Tests
Median

Reliability

Test 1: Verbal Comprehension 0.95 Test 1: Letter–Word Identification 0.94
Test 2: Visual–Auditory Learning 0.91 Test 2: Reading Fluency 0.90
Test 3: Spatial Relations 0.83 Test 3: Story Recall 0.88
Test 4: Sound Blending 0.92 Test 4: Understanding Directions 0.89
Test 5: Concept Formation 0.95 Test 5: Calculation 0.89
Test 6: Visual Matching 0.92 Test 6: Math Fluency 0.91
Test 7: Numbers Reversed 0.90 Test 7: Spelling 0.95
Test 8: Incomplete Words 0.88 Test 8: Writing Fluency 0.92
Test 9: Auditory Working Memory 0.86 Test 9: Passage Comprehension 0.86
Test 10: Visual–Auditory Delayed Recall 0.94 Test 10: Applied Problems 0.94

Test 11: Writing Samples 0.90
Test 12: Story Recall-Delayed 0.82

Extended Cognitive Battery Tests
Median

Reliability Extended Achievement Battery Tests
Median

Reliability

Test 11: General Information 0.94 Test 13: Word Attack 0.87
Test 12: Retrieval Fluency 0.91 Test 14: Picture Vocabulary 0.90
Test 13. Picture Recognition 0.79 Test 15: Oral Comprehension 0.89
Test 14: Auditory Attention 0.88 Test 16: Editing 0.89
Test 15: Analysis–Synthesis 0.94 Test 17: Reading Vocabulary 0.92
Test 16: Decision Speed 0.90 Test 18: Quantitative Concepts 0.94
Test 17: Memory for Words 0.85 Test 19: Academic Knowledge 0.91
Test 18: Rapid Picture Naming 0.97 Test 20: Spelling of Sounds 0.82
Test 19: Planning 0.74 Test 21: Sound Awareness 0.83
Test 20: Pair Cancellation 0.84 Test 22: Punctuation and Capitalization 0.88

Copyright © 2001 by The Riverside Publishing Company. Adapted from the Woodcock-Johnson® III (WJ III™) by Richard W.
Woodcock, Kevin S. McGrew and Nancy Mather, with permission of the publisher. All rights reserved.
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reported for the adolescent and adult age ranges,
factor analysis is typically used to objectively
evaluate the structural validity of a battery of abil-
ity tests. In this regard, the WJ III structural evi-
dence has the advantage of building on the

internal exploratory and confirmatory factor
analysis of the 1977 WJ and the WJ-R norm data
(McGrew et al., 1991), as well as a series of joint
cross-battery analyses with all other major intelli-
gence batteries (see Flanagan & Ortiz, 2001, for

TABLE 14.8 Median WJ III cognitive and achievement cluster reliabilities across eight 
adolescent/adult age groups (from 14 to 80+ years)

Standard Cognitive Battery Clusters
Median

Reliability Standard Achievement Battery Clusters
Median

Reliability

General Intellectual Ability (Std) 0.98 Total Achievement 0.98
Brief Intellectual Ability 0.97 Oral Language (Std) 0.92
Verbal Ability (Std) 0.95 Broad Reading 0.94
Thinking Ability (Std) 0.97 Broad Mathematics 0.96
Cognitive Efficiency (Std) 0.94 Broad Written Language 0.97
Phonemic Awareness 0.94 Academic Skills 0.97
Working Memory 0.93 Academic Fluency 0.94

Academic Applications 0.96

Extended Cognitive Battery Clusters
Median

Reliability Extended Achievement Battery Clusters
Median

Reliability

General Intellectual Ability (Ext) 0.99 Oral Language (Ext) 0.95
Verbal Ability (Ext) 0.97 Oral Expression 0.91
Thinking Ability (Ext) 0.98 Listening Comprehension 0.94
Cognitive Efficiency (Ext) 0.95 Basic Reading Skills 0.95
Comprehension–Knowledge (Gc) 0.97 Reading Comprehension 0.94
Long-Term Retrieval (Glr) 0.93 Math Calculation Skills 0.94
Visual–Spatial Thinking (Gv) 0.85 Mathematics Reasoning 0.97
Auditory Processing (Ga) 0.94 Basic Writing Skills 0.95
Fluid Reasoning (Gf ) 0.97 Written Expression 0.94
Processing Speed (Gs) 0.95 Phoneme/Grapheme Knowledge 0.90
Short-Term Memory (Gsm) 0.92
Broad Attention 0.94
Cognitive Fluency 0.97
Executive Processes 0.95
Delayed Recall 0.93
Knowledge 0.97
Phonemic Awareness 3 0.95

Copyright © 2001 by The Riverside Publishing Company. Adapted from the Woodcock-Johnson® III (WJ III™) by Richard W.
Woodcock, Kevin S. McGrew and Nancy Mather, with permission of the publisher. All rights reserved.
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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 WJ III
extended and refined the previously validated
broad CHC ability structure of the WJ-R, confir-
matory factor analyses (CFA) studies were used
almost exclusively in the evaluation of the struc-
tural validity of the WJ III.

Across the entire standardization sample, the
WJ III operational 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–Gc, and
three four-factor models that operationalized the
intelligence measurement models represented by
the PASS, SB-IV, and WAIS-III. 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 WJ III
CHC measurement model was the best fitting
model (McGrew & Woodcock, 2001). Similar to
the WJ-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 additional research is needed to
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 WJ III tests are rela-
tively strong and invariant indicators of the same
CHC abilities across the adolescent and adult
age ranges. A few exceptions are noted. First, in
the Gc domain, the Understanding Direction
test is a mixed measure of Gc (LS, listening abil-
ity) and Gsm (MW, working memory) during the
adolescent and young adult age ranges, but taps
more Gsm (MW) during middle to late adult-
hood. Similarly, the Quantitative Concepts test
is a consistent mixed indicator of Gq (KM, math-
ematical knowledge) and Gf (RQ, quantitative
reasoning) during the adolescent and young
adult age ranges, with a greater emphasis on Gf
during middle to late adulthood. Although some

age-related changes are observed for a few WJ
III reading and writing (viz., Reading Vocabulary
and Spelling of Sounds) and Glr (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
(SS, Spatial Scanning) with age. However, it is
important to note that this test has more unique
than common variance (at all age ranges) and is
likely measuring other variables outside the
boundaries of the WJ III CHC construct domain
(e.g., cognitive style; planning; attention and con-
centration). With the possible exception of the
Auditory Attention test (which appears to in-
crease in Ga variance with age), all WJ III Ga and
Gf tests are relatively invariant CHC-domain
specific indicators.

The WJ III Gs tests demonstrate the most
interesting variations with age. In general, the
Visual Matching, Decision Speed, and Pair Can-
cellation tests show increased reliance on Gs
abilities with increasing age, particularly after
age 40. This is 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 cognitive effi-
ciency during the later adult years. In the case of
Visual Matching, the increase in Gs ability (P,
perceptual speed) is associated with a decrease in
a minor Gq (N, number facility) influence. Fi-
nally, Rapid Picture Naming appears to be a
relatively moderate indicator of Gs (R9, rate-of-
test-taking) and a weak indicator of Glr (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 (Gs) plays in theories of changes
in adult intelligence (Bashore, Ridderinkhof, &
van der Molen, 1998; Kail, 1991a, 1991b; Kail &
Salthouse, 1994; Salthouse, 1996), the findings
for Pair Cancellation and Rapid Picture Naming
are particularly interesting. Additional research
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TABLE 14.9 WJ III broad CHC test factor loadings in adolescent and two adult norm samples

Broad CHC Factors by Age Groups

Gc Gq Grw Glr

Tests 14–19 20–39 40+ 14–19 20–39 40+ 14–19 20–39 40+ 14–19 20–39 40+

Verbal Comprehension 0.92 0.94 0.95
General Information 0.89 0.93 0.93
Understanding Directions 
(Ach) 0.41 0.30 0.17 0.18
Picture Vocabulary (Ach) 0.82 0.84 0.89
Oral Comprehension (Ach) 0.75 0.81 0.79
Academic Knowledge (Ach) 0.89 0.90 0.93

Calculation (Ach) 0.85 0.87 0.89
Math Fluency (Ach) 0.46 0.47 0.41
Applied Problems (Ach) 0.19 0.23 0.23 0.53 0.57 0.54
Quantitative Concepts 
(Ach) 0.51 0.59 0.39

Letter–Word Identification 
(Ach) 0.12 0.15 0.12 0.77 0.76 0.80
Reading Fluency (Ach) 0.45 0.42 0.35
Passage Comprehension 
(Ach) 0.48 0.50 0.46 0.32 0.32 0.43
Word Attack (Ach) 0.73 0.76 0.81
Reading Vocabulary (Ach) 0.66 0.82 0.63 0.18 0.30
Spelling (Ach) 0.83 0.85 0.90
Writing Fluency (Ach) 0.47 0.46 0.52
Writing Samples (Ach) 0.73 0.78 0.84
Handwriting (Ach) 0.25 0.25 0.36
Editing (Ach) 0.75 0.76 0.85
Spelling of Sounds (Ach) 0.36 0.49 0.32

Visual–Auditory Learning 0.77 0.71 0.86
Visual–Auditory Learning: 
DR 0.74 0.68 0.80
Retrieval Fluency 0.31 0.55 0.37
Story Recall (Ach) 0.59 0.41 0.10 0.59 0.28
Story Recall: DR (Ach) 0.57 0.42 0.44
Memory for Names 0.65 0.62 0.79
Memory for Names: DR 0.61 0.56 0.72
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Broad CHC Factors by Age Groups

Gv Ga Gf Gs Gsm

14–19 20–39 40+ 14–19 20–39 40+ 14–19 20–39 40+ 14–19 20–39 40+ 14–19 20–39 40+

0.35 0.34 0.64

0.47 0.40 0.51
0.25 0.16 0.18

0.48 0.42 0.56

0.48 0.45 0.54

0.36 0.38 0.35

0.37 0.26 0.50

0.35 0.08 0.40

(Continues)
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TABLE 14.9 (Continued)

Broad CHC Factors by Age Groups

Gc Gq Grw Glr

Tests 14–19 20–39 40+ 14–19 20–39 40+ 14–19 20–39 40+ 14–19 20–39 40+

Spatial Relations
Picture Recognition
Planning
Visual Closure
Block Rotation

Sound Blending
Incomplete Words
Auditory Attention
Sound Awareness (Ach)
Sound Patterns

Analysis–Synthesis
Concept Formation
Numerical Reasoning 0.34 0.39

Visual Matching 0.22 0.21 0.12
Decision Speed
Rapid Picture Naming 0.17 0.21 0.08
Pair Cancellation
Cross Out

Numbers Reversed
Auditory Working Memory
Memory for Words
Memory for Sentences 0.33 0.42 0.38

Factor loading on g 0.90 0.91 0.92 0.71 0.66 0.85 0.90 0.91 0.91 0.80 0.95 0.89

NOTE: Italic font designates WJ III Research tests used during the development of the WJ III (McGrew & Woodcock, 2001).
Copyright © 2001 by The Riverside Publishing Company. Adapted from the Woodcock-Johnson® III (WJ III™) by Richard W.
Woodcock, Kevin S. McGrew and Nancy Mather, with permission of the publisher. All rights reserved.

is needed to determine if these two WJ III Gs tests
may have special diagnostic utility (above and be-
yond the other WJ III Gs tests) in the assessment
of the effects of aging on cognitive performance.

All WJ III Gsm tests are factorially pure and
strong indicators of the Gsm domain. There is a

trend for the Auditory Working Memory (MW,
working memory) and Memory for Words (MS,
memory span) tests to change slightly in Gsm
characteristics after adolescence, with the former
increasing in Gsm and the latter decreasing in
Gsm starting at age 20.
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Broad CHC Factors by Age Groups

Gv Ga Gf Gs Gsm

14–19 20–39 40+ 14–19 20–39 40+ 14–19 20–39 40+ 14–19 20–39 40+ 14–19 20–39 40+

0.71 0.75 0.73
0.47 0.43 0.55
0.33 0.43 0.54 0.09
0.37 0.46 0.55
0.53 0.65 0.61

0.67 0.72 0.66
0.51 0.61 0.61
0.34 0.44 0.48
0.79 0.83 0.85
0.35 0.47 0.55

0.74 0.80 0.83
0.77 0.79 0.79
0.56 0.56 0.86

0.70 0.71 0.81
0.69 0.73 0.78
0.48 0.41 0.59
0.59 0.73 0.82

0.24 0.26 0.27 0.66 0.67 0.67

0.75 0.71 0.78
0.73 0.82 0.82
0.70 0.69 0.64
0.42 0.38 0.37

0.77 0.79 0.85 0.87 0.96 0.97 0.92 0.92 0.94 0.49 0.51 0.75 0.83 0.86 0.92

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”

regarding what constitutes a strong or good factor
loading for a cognitive construct 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.
McGrew and Woodcock (2001) argue that, in
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some situations, excessively high test factor load-
ings may be a counter indicator of good con-
struct validity.

For example, in the WJ-R, the Glr cluster was
comprised of the Visual–Auditory Learning and
Memory for Names tests. Both tests consistently
demonstrated high Glr factor loadings. In con-
trast, the WJ III Glr cluster is comprised of the
Visual–Auditory Learning and Retrieval Fluency
tests. These two WJ III tests demonstrate mark-
edly less consistent Glr 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 WJ-R Glr factor
(and its two tests) represent a more valid factor
than the WJ III Glr factor? McGrew and Wood-
cock (2001) argue that, when all forms of validity
evidence are combined, the WJ III Glr factor is
more valid than the WJ-R Glr construct. Why?

It is not often recognized that, when indica-
tors of different aspects of a broad 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 attenuation
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., factor loadings) may
occur at the expense of factor breadth (construct
validity). One may end up with a very narrow
factor with test indicators that may tap very sim-
ilar abilities, rather than a factor 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 WJ-R Glr factor loadings were reflect-
ing a narrow ability (viz., MA, Associative Mem-
ory) and not the intended broad Glr ability
(Flanagan et al., 2000; McGrew & Flanagan,

1998; McGrew & Woodcock, 2001). McGrew
and Woodcock (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 WJ III Glr 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 WJ III Glr, Ga, and Gv
clusters are also exemplars of broader and more
valid CHC construct measures.

Structural Validity:
Special Study Analysis

The WJ III 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 WJ III, WAIS-III, WMS-III, 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
most viable broad factor CHC model are pre-
sented in Table 14.10.

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 WJ III tests
included in the analysis. A number of findings in
Table 14.10 are of particular interest with regard
to the structural validity of the WJ III and cross-
battery applications (to be discussed later). More
detailed discussion and interpretation of this
CFA study can be found in McGrew et al. (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 Gc.
McGrew et al. (2001) report that the WJ III Ver-
bal Comprehension test demonstrated the high-
est Gc factor loading (.85), followed next by the

ch14.fm  Page 592  Tuesday, September 25, 2001  3:35 PM



CHAPTER 14 THE WOODCOCK-JOHNSON BATTERY—THIRD EDITION (WJ III) 593

TABLE 14.10 WJ III, WAIS-III, WMS-III, KAIT broad and narrow classifications based on 
Gregg/Hoy university sample CFA (McGrew et al., 2001)

Battery Tests Gc Gq Grw Glr Gv Ga Gf Gs Gsm

WJ III Verbal Comprehension LD/VL
WAIS-III Information K0
WAIS-III Comprehension LD/K0
WAIS-III Vocabulary VL
WAIS-III Similarities LD/K0
WMS-III Logical Memory I LS
WMS-III Logical Memory II ls mm
KAIT Definitions vl/ld SG/RD
KAIT Double Meanings VL v
KAIT Auditory Comprehension LD/LS

WJ III Math Fluency (Ach) A3
WAIS-III Arithmetic A3

WJ III Letter–Word Identification (Ach) rd pc
WJ III Reading Fluency (Ach) RS r4/r9
WJ III Passage Comprehension (Ach) cz rq

WJ III Visual–Auditory Learning MA
WJ III Retrieval Fluency fi r4/r9
WJ III Memory for Names MA
KAIT Rebus Learning MA
WMS-III Family Pictures I ma mv
WMS-III Family Pictures II ma
WMS-III Spatial Span mv ms
WMS-III Faces I mm
WMS-III Faces II mm
WMS-III Verbal-Paired Associates I MA
WMS-III Verbal-Paired Associates II MA

WJ III Spatial Relations Vz/SR
WJ III Picture Recognition mv
WJ III Block Rotation Vz/SR
WJ III Visual Closure cs
WAIS-III Picture Completion CF
WAIS-III Picture Arrangement vz
WAIS-III Block Design SR/Vz

(Continues)
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WAIS-III Vocabulary test (.83). The WJ III Ver-
bal Comprehension test has a distinct advantage
over the other Gc 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 III General Information test was
not included in this study. Second, consistent

with a prior joint WJ-R/KAIT CFA study
(Flanagan & McGrew, 1998), two of the KAIT
Gc tests (Definitions and Double Meanings)
were found to be mixed measures of Gc and Grw.
The influence of reading and writing achieve-
ment variance on these two Gc tests, and the
Definitions test in particular (Grw loading = .80),
although consistent with Carroll’s definition of

TABLE 14.10 (Continued)

Battery Tests Gc Gq Grw Glr Gv Ga Gf Gs Gsm

WJ III Sound Blending PC:S
WJ III Incomplete Words PC:A
WJ III Auditory Attention us/ur
WJ III Sound Patterns U3

WJ III Analysis-Synthesis RQ
WJ III Concept Formation I
WAIS-III Matrix Reasoning I
KAIT Mystery Codes I
KAIT Logical Steps RQ

WJ III Visual Matching P
WJ III Decision Speed R4
WJ III Rapid Picture Naming na
WJ III Cross Out ss P
WAIS-III Digit Symbol-Coding R9
WAIS-III Symbol Search P/R9

WJ III Numbers Reversed MW
WJ III Auditory Working Memory MW
WJ III Memory for Words MS
WJ III Memory for Sentences ld Ms
WAIS-III Letter–Number Sequencing MW
WMS-III Letter–Number Sequencing MW

NOTE: Bold font = WJ III tests; italic font = WJ III Research
tests (McGrew & Woodcock, 2001). Significant factor load-
ings have been replaced with the narrow CHC ability classifi-
cations proposed by McGrew et al. (2001). See Table 14.1 for
the names and definitions corresponding to each narrow ability
code/abbreviation. Capitalized narrow ability codes designate
significant factor loadings > .49. Lower-case narrow ability
codes designate significant factor loadings < .50. Significant re-

siduals were reported between WMS-III Family Pictures I & II,
WMS-III Logical Memory I & II, WAIS-III/WMS-III Letter–
Number Sequencing; WMS-III Faces I & II; WMS-III Verbal
Paired-Associates I & II; WJ III Decision Speed & Rapid
Picture Naming; WJ III Visual Matching and Math Fluency;
WJ III Math Fluency & WAIS-III Digit Symbol; WJ III Math
Fluency and Reading Fluency.
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Gc, suggests that these two Gc 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 WJ tests
(Analysis–Synthesis and Concept Formation)
have withstood the test of time as two of the best
available tests of Gf abilities. The results in Table
14.10 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., Matrix Reasoning) to the
WAIS-III has successfully plugged the WAIS-III
Gf hole (McGrew, 1997; McGrew & Flanagan,
1996, 1998; Woodcock, 1990), at least with one
test. More importantly, the strong loading of the
WAIS-III Block Design on Gv (.80; McGrew et
al., 2001), in the absence of any significant load-
ing on the robust Gf factor, adds one more nail to
the coffin of the traditional clinical interpreta-
tion of WAIS-III 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-III) Block
Design test can be used to draw inferences about
Gf abilities. The WJ III 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 WJ III Re-
trieval Fluency test as a good indicator of Glr re-
quires the use of a hierarchical model in which
Retrieval Fluency and Rapid Picture Naming
form a narrow naming facility (NA) factor,
which, in turn, has a moderate loading on Glr.
The broad Glr 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

KAIT Rebus Learning (MA, Associative Mem-
ory) and many WMS-III tests provide for addi-
tional coverage of Glr. Two of the WMS-III tests
(Family Pictures I and Spatial Span) appear to be
factorially complex measures, a situation that
clouds their diagnostic interpretation. Seventh,
the WJ III is the only major intelligence battery
for use with adolescents and adults that includes
strong indicators of Ga.

Finally, although imposing near-identical task
requirements on subjects, the WJ III Auditory
Working Memory test (MW, working memory)
appears to be a stronger Gsm (.81) indicator than
the WAIS-III and WMS-III Letter-Number Se-
quencing tests (with .67 Gsm loadings for both)
(McGrew et al., 2001). The less complex WJ III
Gsm tests of memory span (MS, Memory for
Words and Memory for Sentences) displayed
more moderate factor loadings when compared
to the working memory tasks. Of note for the
WAIS-III Working Memory Index (a combina-
tion of Digit Span, Letter-Number Sequencing,
and Arithmetic) is the finding that Arithmetic
loads on a Gq factor and not on the Gsm factor
with other tests of working memory. These find-
ings suggest that the WJ III Working Memory
cluster is a more valid measure of working mem-
ory (MW) than is the WAIS-III Working Mem-
ory Index. The WAIS-III Working Memory
Index is confounded with construct irrelevant Gq
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 relations (i.e.,
the nomological network)?” The adolescent- and
adult-specific external validity evidence for the
WJ III COG presented in the WJ III technical
manual is summarized here. The reader is referred
to McGrew and Woodcock (2001) for external va-
lidity evidence at other age groups. In addition to
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summarizing the studies presented in the WJ III
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 III Ability 
Cluster Correlations with Achievement 
and Other Intelligence Batteries

The WJ III GIA scores displayed concurrent
correlations in the .70s with the general compos-
ite scores across all age samples and instruments
(WPPSI-R, WISC-III, WAIS-III, DAS, KAIT,
and SB-IV; McGrew & Woodcock, 2001). These
studies provide concurrent validity evidence that
the WJ III GIA-Std 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) described
previously. 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 correlations. 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-III Full Scale and KAIT Composite IQ,
respectively, reinforce the validity of the WJ III
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 WJ III, WAIS-III,
and KAIT composite scores in the prediction of
basic reading, math, and writing achievement.
Across and within achievement domains, the WJ
III Predicted Achievement and GIA-Standard
clusters outperformed both the WAIS-III Full
Scale and KAIT composite IQs in the concur-
rent prediction of achievement. The superiority

of the WJ III Predicted Achievement option was
again borne out in these data. It is particularly
interesting to note that the KAIT demonstrated
a median correlation (.51) with achievement
much closer to the WJ III GIA-Standard (.56)
and WJ III Predicted Achievement (.60) options
than did the WAIS-III (.36). It is hypothesized
that this is because the KAIT (although only
providing Gf and Gc composite scores) includes a
much greater breadth of CHC abilities than does
the WAIS-III, but not as great a breadth as does
the WJ III. The prior discussion of the joint WJ
III, WAIS-III, WMS-III, KAIT CFA study and
the Flanagan and McGrew (1998) study support
this interpretation. These data suggest that
CHC-designed intelligence batteries, and the
WJ III in particular, may hold a distinct advan-
tage over the venerable WAIS-III when investi-
gating the academic functioning of adolescents
and adults.

A more circumscribed study described in the
WJ III technical manual (Norton Study; see
McGrew & Woodcock, 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 set of eight WJ III Cognitive tests,
five WJ III research tests, and two WJ III math
achievement tests. They were also administered
select tests from the KAIT and WAIS-III. The
specific cognitive tests selected from each bat-
tery were those from the CHC ability domains
(i.e., Gf, Gv, Gs, Glr) 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 tests (WJ III
Analysis–Synthesis and Concept Formation;
WAIS-III Matrix Reasoning; KAIT Logical
Steps and Mystery Codes) and math achievement
were consistently higher than the correlations
between the Glr, Gs, and Gv tests and math
achievement. Stepwise multiple regression found
the combination of the WJ III Concept Forma-
tion and Analysis–Synthesis tests (regression
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weights = .41 to .36, respectively), followed to a
lesser extent by KAIT Mystery Codes (weight =
.22), provided the best prediction of adult math
achievement (R2 = .66). This study suggests that
the WJ III Gf tests of Concept Formation and
Analysis–Synthesis may be particularly useful for
predicting and explaining mathematics achieve-
ment in a postsecondary education setting.
Together, the Gregg/Hoy and Norton postsec-
ondary education studies provide support for the
concurrent validity of the WJ III COG tests and
ability clusters, particularly when compared to

other intelligence batteries suitable for this
population.

Concurrent Validity: WJ III Ability
and Achievement Cluster Correlations

The average concurrent WJ III 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 to a number of conclusions. First, the
three WJ III Cognitive ability options (Predicted

TABLE 14.12 Average (median) correlations between WJ III ability cluster options
and WJ III achievement clusters across the adolescent and adult norm samples

Median Correlations

Achievement Cluster
Predicted

Achievement

General
Intellectual Ability

(GIA) Standard

General
Intellectual Ability

(GIA) Extended Oral Language

Reading
Broad Reading 0.85 0.81 0.84 0.76
Basic Reading Skills 0.79 0.76 0.78 0.74
Reading Comprehension 0.82 0.76 0.79 0.81

Mathematics
Broad Mathematics 0.77 0.75 0.76 0.67
Math Calculation Skills 0.72 0.69 0.61 0.57
Math Reasoning 0.79 0.77 0.78 0.73

Written Language
Broad Written Language 0.83 0.81 0.83 0.73
Basic Writing Skills 0.81 0.77 0.79 0.74
Written Expression 0.80 0.78 0.80 0.69

Language & Knowledge
Oral Language (Std.) 0.77 0.82 0.86
Oral Language (Ext.) 0.77 0.80 0.83
Oral Expression 0.67 0.73 0.77
Listening Comprehension 0.77 0.81 0.83
Academic Knowledge 0.87 0.77 0.80 0.84

Copyright © 2001 by The Riverside Publishing Company. Adapted from the Woodcock-Johnson® III (WJ III™) by Richard W.
Woodcock, Kevin S. McGrew and Nancy Mather, with permission of the publisher. All rights reserved.
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Achievement; GIA-Std; GIA-Ext) are consis-
tently better predictors of achievement than the
Oral Language ability option. The three WJ III
COG ability options are the preferred measures
when making predicted/actual achievement com-
parisons during the adolescent and adult age
ranges. Second, as expected, the ability option
that uses 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 differentially weighted to approximate g or
general intelligence (GIA). Third, although
there is a minor trend for the GIA-Ext cluster to
correlate slightly higher with achievement than
does the GIA-Std, these differences are not prac-
tically significant.

When in-depth diagnostic information is not
necessary, the seven-test GIA-Std 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
functioning, the GIA clusters are consistently
better predictors. This is not surprising given
that the GIA clusters include measures of Gc, 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 Gc test
weights to zero. The decision on which ability
score to use when making oral language ex-
pected/actual performance comparisons depends
on the nature of the specific referral questions
(McGrew & Woodcock, 2001).

Group Membership Differentiation: 
LD/Normal Mean Score Comparisons

The final set of external validity evidence avail-
able for the adolescent and adult population was
a comparison of test performance of the LD and
Not-LD (Normal) subjects in the Gregg/Hoy
university sample (McGrew & Woodcock,
2001). Mean score LD/Not-LD comparisons
were presented for 16 WJ III COG clusters and
6 WJ III 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 .05 level of
significance. As would be expected, given the
prominence achievement plays in the identifi-
cation 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-
age 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 (15.8), Basic Reading
Skills (–14.0), and Phoneme/Grapheme Knowl-
edge (–13.5). Oral Expression scores were not
significantly different.

The LD subjects were also –11.8 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
Ga abilities. In particular, the largest mean score
differences were noted for the Cognitive Effi-
ciency (–11.8 for Standard and –10.4 for Ex-
tended), Auditory Processing (–11.7), Phonemic
Awareness (–11.3), and Working Memory (–11.1)
clusters. The only cognitive clusters that did not
differentiate the two groups were the Long-term
Retrieval (Glr), Visual–Spatial Thinking (Gv),
and Cognitive Fluency (Gs) clusters. Collectively,
the mean score comparisons suggest that the WJ
III 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 areas); lower gen-
eral intellectual functioning: and relatively larger
specific cognitive deficits in the auditory process-
ing domains and the efficiency of cognitive pro-
cessing (particularly working memory). More
refined analyses of these data with specialized
group-differentiation methodology are described
in the next section of this chapter.
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SPECIAL APPLICATIONS
AND USE WITH 

SPECIAL POPULATIONS

Assessment of 
Learning Disabilities

The WJ III 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 WJ III
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 WJ III 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 LD assessment and identifica-
tion since the field’s inception. Three different
discrepancy models for evaluating the strengths
and weaknesses between and among WJ III clus-
ter scores are presented. These discrepancy mod-
els are then followed by the presentation of
preliminary research that identifies potentially
important WJ III clusters for the identification of
adults with LD.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-

corporated the notion 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 WJ III provides
reliable and valid procedures that can contribute
useful information for use in these procedures.
The GIA Ability–Achievement Model and the
Predicted Achievement Model are both pre-
sented in Figure 14.3.

It is important to note that neither the WJ III
GIA or PA discrepancy procedures were designed for
the diagnosis of LD, if the intent is to identify a
specific learning disorder. The GIA and PA ap-
proaches are intended to answer the question,
“Given the person’s present cognitive abilities, is he/she
achieving as well as could be expected?” The WJ III
GIA Model is straightforward. Either the differ-
entially weighted WJ III GIA-Std or GIA-Ext g
standard scores are used to provide a prediction
of what a person’s achievement standard score
would be, given their level of general intellectual
ability and age or grade. As portrayed 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 discrepancy.
The WJ III is unique with respect to three major
features of this model.

• The WJ III provides a true g score for use in
the ability–achievement calculations. Other
major intelligence batteries rely on an arith-
metic average of test scores, an average that
implies an equally weighted general intelli-
gence score. Thus, a more theoretically sound
general ability index is used in the WJ III GIA
ability–achievement discrepancy procedures.

• The WJ III 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

3It is important to note that space limitations do not allow a
detailed explanation of all caveats related to the use of the
different WJ III discrepancy procedures in the “art and sci-
ence” of LD decision making and classification. Comprehen-
sive models that encompass a broader array of variables are
required. A particularly interesting comprehensive model
grounded in the CHC theory has recently been outlined by
Flanagan, Ortiz, Alfonso, and Mascolo (in press).

ch14.fm  Page 600  Tuesday, September 25, 2001  3:35 PM



CHAPTER 14 THE WOODCOCK-JOHNSON BATTERY—THIRD EDITION (WJ III) 601

from the mean. This occurs because the cor-
relation between any combination of ability
and achievement measures is less than perfect.

• The WJ III capitalizes on the co-norming of
the WJ III 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 WJ III 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 to correct for
regression effects via a formula for all ages.
The predicted score in the WJ III GIA Abil-
ity–Achievement Model is based on a devel-
opmentally sensitive regression-to-the-mean
adjustment procedure.

• The WJ III GIA ability–achievement discrep-
ancy scores are compared against real discrep-
ancy norms (end box in Figure 14.3; McGrew,
1994; McGrew et al., 1991; McGrew &
Woodcock, 2001; Mather & Schrank, 2001;
Woodcock, 1978). Predicted achievement
scores in all relevant achievement domains
were generated for all norming subjects. Each

FIGURE 14.3
WJ III GIA (g) and predicted achievement ability–achievement discrepancy
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subject’s predicted and actual achievement dif-
ference scores in the same domain produced
ability–achievement discrepancy scores for the
WJ III norm file. The distributional character-
istics of each ability–achievement discrepancy
score distribution were used to produce the
WJ III GIA ability–achievement discrepancy
norms just as age- or grade-specific norms are
determined for any test or cluster.

In summary, whenever a WJ III 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
WJ III GIA ability–achievement discrepancy
scores may be interpreted in three different met-
rics (standard score discrepancy, percentile rank,
and standard deviation units; McGrew & Wood-
cock, 2001) as the examiner chooses.4

Predicted Achievement–
Achievement Discrepancy Model

The WJ III Predicted Achievement (PA) Model
for ability–achievement discrepancy calculation
is also portrayed in Figure 14.3. A similar model
was present in the WJ and WJ-R in which the
differential Scholastic 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;
McGrew et al., 1991; Woodcock, 1978).

As portrayed in Figure 14.3, in the WJ III PA
Model the standard seven WJ III 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

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 (Gc)
weight increases with age in the prediction of Ba-
sic Reading Skills. The utilization of computer-
scoring technology provides the ability to imple-
ment this developmental/purpose-focused/optimal test
weighting prediction method. This method better
captures 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 discrepancy score is
compared against real distributions of discrepancy
norms. Not surprisingly, the WJ III PA Model
provides a better estimate of a person’s predicted
(expected) achievement than does the GIA Model
(McGrew & Woodcock, 2001). The PA Model
optimally weights the seven standard COG tests
to “wring out” as much variance as possible in the
prediction of achievement. In comparison, the WJ
III GIA score is developed to “wring out” 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.5

4An additional ability–achievement discrepancy procedure that
is identical to the GIA Model, with the exception being the
substitution of the WJ III ACH Oral Language (Gc) cluster as
the ability measure, is not described here.

5Although true, as described by McGrew and Woodcock
(2001), one of the major criteria used to select tests for the
WJ III COG-Std was which respective CHC test was a better
predictor of achievement. For example, both the Analysis–
Synthesis and Concept Formation Gf were found to be
equally strong indicators of Gf. Concept Formation was
found to be a slightly better predictor of achievement across
all domains and ages and, therefore, was selected to be the
featured Gf test in the WJ III COG-Std. This insured that
the GIA-Std score, although not weighted to best predict
achievement, included those tests from each CHC ability do-
main (when all other psychometric factors were judged to be
relatively equal) that best predicted achievement.
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Given the different design goals and philoso-
phies, the WJ III GIA and PA ability–achieve-
ment discrepancy models provide different and
complementary information. The calculation of
ability–achievement discrepancies with either
the GIA-Std 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 WJ III
PA option is intended to determine if a person is
performing as well as one would expect, given his
or her measured levels of associated 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 abilities 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’s predict how an
individual will perform, on the average, in a vari-
ety of situations requiring that particular subset of
abilities, otherwise known as “aptitude.”6

Intra-Ability Discrepancy Model
Unique to the WJ III are three types of norm-
based within-person discrepancy score proce-
dures that have the potential to better identify
the unique patterns of cognitive abilities and
achievements in individuals with LD. Collectively
the intra-cognitive, intra-achievement, and intra-
individual (cognitive and achievement combined)
discrepancies are called the intra-ability discrepan-

cies. The intra-ability discrepancies allow exam-
iners to analyze an individual’s cognitive and
academic strengths and weaknesses across the
cluster scores of the WJ III COG and WJ III
ACH. These discrepancies, and the combined
COG and ACH procedure in particular (intra-
individual), can assist in the identification of a
learning disability by providing information that
complements (but does not supplant) the infor-
mation provided by the GIA and PA ability–
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 remaining clusters,
which are then averaged. The average of the
“other” cognitive clusters then functions simi-
larly to the ability cluster in the GIA Ability–
Achievement Model previously described and
presented in Figure 14.3. The average of the
“others” generates a predicted score for the iso-
lated target cluster. A discrepancy between the
target cluster standard score and the predicted
standard score is 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 Models 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 abilities (Brackett & McPherson 1996;
Fletcher et al., 1998). For example, an adolescent
referred for long-standing problems with math

6The term aptitude has come to be misunderstood in much of
psychological practice. Snow (1991) provides an excellent
summary of the history of how the original connotation has
changed (for the worse) over time. The term aptitude is used
here in the classic sense as described by Snow.
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who demonstrates relative intra-individual weak-
nesses (less than -1 SD) on the WJ III ACH Math
Calculation and Math Reasoning clusters with
concurrent deficits on the WJ III COG Working
Memory (Gsm), Long-term Retrieval (Glr), 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; Geary, 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
WJ III COG and ACH tests are administered.

Preliminary 
Research on Adult LD 

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

Select WJ III COG and ACH data from the
Gregg/Hoy university sample was subjected to
the Classification and Regression Tree (CART) pro-
gram, a robust set of decision-tree procedures
for “data mining” and predictive modeling (Sal-
ford Systems, 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 struc-
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 multicollinear).

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 scores from the complete set of WJ III COG
and ACH clusters. The initial LD/Not-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-
nal pruned tree. The results of these analyses,
which identify two Normal (Not-LD) and three
LD classification groups (called terminal nodes),
are presented in Figure 14.4.

The first decision point in the tree indicates
that the WJ III Academic Fluency cluster is the
single most important variable in differentiating
LD from Not-LD university students in this
sample. Subjects with WJ III Academic Fluency
scores greater than 107 are most likely not LD.
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
classified as Not-LD, and 13.8 % of the LD sub-
jects misclassified (included in Terminal Node
5). Conversely, a WJ III Academic Fluency score
less than or equal to 107 produces three other
decision-making points and four other terminal
nodes (Nodes 1 through 4). Nodes 1 through 4
have classification accuracy figures ranging from
81.0% (Node 2) to 95.4% (Node 1). The com-
plete decision tree indicates the following for
university subjects:

• A subject with a WJ III 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 WJ III Academic Fluency
score less than 107 and a WJ III Basic Writing
Skills cluster score less than or equal to 96 is
most likely LD (95.4% accuracy).

• A subject with a WJ III Academic Fluency score
less than or equal to 107, a WJ III Basic Writing
Skills cluster score greater than 96, and a WJ III
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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• A subject with a WJ III Academic Fluency score
less than or equal to 107, a WJ III Basic Writing
Skills cluster score greater than 96, a WJ III
Verbal Comprehension test score greater than
104, and a WJ III Phonemic Awareness (Ga)
cluster score less than or equal to 106 is most
likely LD (87.5% accuracy).

• Finally, a subject with a WJ III Academic Flu-
ency score less than or equal to 107, a WJ III
Basic Writing Skills cluster score greater than
95.5, a WJ III Verbal Comprehension test
score greater than 104, and a WJ III Phone-
mic Awareness (Ga) cluster score greater than
106 is most likely not LD (87.5% accuracy).

FIGURE 14.4
WJ III university subject LD/Not-LD classification and decision tree 

(Gregg/Hoy study, 2001)
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Using the above WJ III-based decision-tree
rules, the cross-validation classification table re-
vealed classification accuracy rates of 81% (LD)
and 85% (Normal). Given that the initial sample
was almost equally divided between LD (n = 101)
and Not-LD (n = 103) subjects, this classification
agreement rate suggests that the WJ III COG
and ACH variables included in Figure 14.3 can
improve over a 50% chance base-rate classifica-
tion of newly referred university subjects by ap-
proximately 30%. This indicates that the WJ III
COG and ACH batteries include measures that
may be particularly helpful in the identification
of adults with learning difficulties.

Although CART procedures are atheoretical
and empirically driven, post-hoc interpretation
of the results in Figure 14.4 presents a number of
interesting theoretical hypotheses. First, the piv-
otal WJ III Academic Fluency cluster, which is
comprised of the WJ III Reading, Math, and
Writing Fluency tests, suggests that, if an indi-
vidual reaches a state of automaticity in basic ac-
ademic functioning, 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-
cific 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 automaticity associated with
a weakness in general verbal knowledge or com-
prehension (Gc). The third group also displays
poor academic automaticity, but, instead of rela-
tive Gc 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

this study is the CART variable 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 terms to this an-
chor point. Variable importance is related to
both the potential and actual splitting behavior
of 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 each splitting point in the data). This
information helps identify possible explanations
for the structure in the data and also identifies
“surrogate” variables that may be used to make
decisions at critical points when a subject is miss-
ing data on the decision variable.

The most obvious conclusion from an inspec-
tion of Table 14.13 is that a number of variables
were lurking just below the surface at critical de-
cision points and, if used as replacements for the
critical WJ III variables, may produce similar
classification accuracy. A number of substantive
conclusions are gleaned from Table 14.13. First,
deficient achievement in the language arts do-
mains (reading and writing) is the most obvious
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 (WJ III Broad Reading, Basic Writing
Skills, Basic Reading Skills) and cognitive abili-
ties (WJ III Phoneme/Grapheme Knowledge,
Phonemic Awareness, Auditory Processing), and
efficient/automatic cognitive and achievement
functioning (WJ III Academic Fluency, Cogni-
tive Efficiency, Processing Speed, Short-Term
Memory, and Working Memory). This informa-
tion, in addition to the practical decision-rule
tree, suggests that the WJ III 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 via these analyses is most
likely a function of the power of the CART pro-
cedures combined with a battery of cognitive and
achievement measures (WJ III) that cover a wide
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and theoretically valid breadth of human abili-
ties. These results also demonstrate the strong
research potential of the WJ III.

Neuropsychological Applications
One distinguishing characteristic of neuropsychological
assessment is its emphasis on the identification and mea-
surement of psychological deficits.... Neuropsychological
assessment is also concerned with the documentation and
description of preserved functions—the patient’s behav-
ioral competencies and strengths. (Lezak, 1995, p. 97)

Neuropsychological assessment is concerned
with evaluating brain–behavior relations. His-

torically, there have been two approaches to
neuropsychological assessment. The quantitative
(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 qualitative approach, of-
ten associated with Luria (1966), has focused
more on “pathognomonic signs” (Dean &
Woodcock, 1999). Regardless of the research tra-
dition, contemporary neuropsychological assess-
ment has been largely an atheoretical approach
that has employed an eclectic mix of measure-
ment tools that have been normed at different
dates and with different subjects (Dean & Wood-
cock, 1999; Flanagan et al., 2000; Wilson, 1992).

TABLE 14.13 WJ-III relative importance variable ratings for LD/Not-LD university sample
CART analysis

WJ III Cluster CHC Ability Domain Relative Importance

Broad Reading Grw 100.0
Academic Fluency Grw, Gq 97.8
Basic Writing Skills Grw 92.1
Basic Reading Skills Grw 78.5

Cognitive Efficiency-Std Gs, Gsm 37.1
Processing Speed Gs 27.3
General Intellectual Ability-Std g 27.1
Phoneme/Grapheme Knowledge Grw 23.3

Phonemic Awareness Ga 19.8
Thinking Abilities-Std Glr, Gv, Ga,Gf 12.7
Auditory Processing Ga 11.6
Short-Term Memory Gsm 9.7
Verbal Ability-Std Gc 9.3
Fluid Reasoning Gf 8.7
Working Memory Gsm 8.4
Long-Term Retrieval Glr 7.3
Oral Expression Gc 5.6

Visual–Spatial Thinking Gv 0.0
Cognitive Fluency Gs, Glr 0.0
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This section provides a brief glimpse at cur-
rent and future applications of the WJ-R/WJ III
to neuropsychological assessment. Although the
WJ III 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 WJ III 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 WJ III also provides for
evaluation of performance on a common inte-
grated set of norms (Dean & Woodcock, 1999).

In this section, the WJ III CHC-classified
tests are cross-referenced to a more traditional
neuropsychological 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 WJ III 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
WJ III 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-Woodcock Neuropsychological Assessment
System (D-WNAS) (Dean & Woodcock, 1999)
uses the WJ-R/WJ III to integrate CHC and neu-
ropsychological constructs within an informa-
tion-processing framework.

Several features of the WJ III enhance its use-
fulness as a neuropsychological 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.

• To foster standardized administration, critical
auditory stimuli tests (e.g., auditory memory
span, phonological processing, and listening
comprehension) are presented by recorded
audiotape. The WJ III 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-
mon norm base.

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

• Significance of any aptitude–achievement, in-
tra-cognitive, or intra-achievement discrepan-
cies is reported and is based on real discrepancy
norms.

• Computerized scoring and a narrative report
program are available.

• Parallel test batteries are available in English
and Spanish.

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

Application of the WJ III to 
Neuropsychological Assessment

Why should a practicing neuropsychologist
spend time studying new models of cognitive
abilities and, in particular, CHC theory? As out-
lined earlier in this chapter, a primary reason is
that the CHC model 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 taxonomic classification of
cognitive abilities that is characterized by a high
level of functional independence among the cate-
gories. Traditional ability classifications used in
neuropsychology have evolved primarily from
clinical practice and have broadly defined areas of
special interest. As a result, the classification con-
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structs sometimes overlap and, at other times,
may be a mix of two or three distinctly 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 neuropsychological assessment para-
digms with CHC theoretical constructs (Pallier,
Roberts, & Stankov, 2000).

Toward the goal of urging the integration of
CHC theory into current neuropsychological
thought, the following material describes how the
CHC-organized WJ III can measure deficits and
preserved functions in the context of a traditional
neuropsychological organization. Table 14.14 il-
lustrates the relationships between these two sys-
tems of classifying neurocognitive functions. As
presented in Table 14.14, the WJ III provides
measures across a wide spectrum of the traditional
neuropsychological functional 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 (Gs, Gsm, 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, 1995; Mirsky,
Anthony, Duncan, Ahearn, & Kellam, 1991).
The WJ III does not measure all of the impor-
tant aspects of this broad construct; however,
four aspects—selective attention, divided atten-
tion, sustained attention, and attention capac-
ity—are measured by eight WJ III 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 WJ III
Numbers Reversed test, and to a lesser degree
the Memory for Words test, suggest these two
tests may shed light on an individual’s attentional
capacity. Sustained attention, or the capacity to
stay on task in a vigilant manner, is measured by
Pair Cancellation. The WJ III Pair Cancellation
test requires a subject to rapidly identify a certain
instance of a repeated pattern under conditions
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 WJ III Auditory Attention test, a test that
requires making simple sound discriminations un-
der increasing stimulus background noise distor-

TABLE 14.14 Comparison of traditional neuropsychological ability with
CHC broad ability categories

CHC Broad Abilities

Traditional Neuropsychological 
Categories Gsm Gs Gc Gq Grw Gv Ga Glr Gf

Attention • • • •
Visual Perception/Processing •
Auditory Perception/Processing •
Memory and Learning • • • •
Language •
Reasoning and Problem Solving • •
Academic Achievement • • •
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tion, measures selective 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 stimuli for successful per-
formance. Finally, the WJ III Auditory Working
Memory test requires an individual to retain and
rearrange information placed in short-term mem-
ory to form two distinct sequences (a form of
mental “juggling”). The Auditory Working
Memory and Numbers Reversed tests may also be
combined to form a Working Memory cluster. This
cluster measures the ability to hold information in
immediate awareness while performing a mental
operation on it.

Assessment of Visual 
Perception/Processing (Gv)

Visual–spatial measures have had a long and
prominent history in neuropsychological assess-
ment. Visual perceptual–spatial skills are part of
everyday life and enable individuals to receive,
process, integrate, and synthesize information
that is seen or manipulated “in the mind’s eye.”
As presented in Table 14.14, the WJ III provides
three measures of visual perception–processing.

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

Assessment of Auditory 
Perception/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 WJ III is the only intelligence battery to
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 CHC taxonomy).
A third WJ III COG test, Auditory Attention, is
a measure of the ability to discriminate speech
sounds (US) under distracting conditions (UR).
The WJ ACH battery also includes the Sound
Awareness test, a Ga test that may prove to be a
particularly good Ga screener because of the di-
versity of auditory skills required (e.g., sound de-
letion, substitution, and rhyming).

TABLE 14.15 Attention dimensions tapped by eight WJ IIII COG tests

Attention Dimension

WJ III Test
Type of
Stimuli

Selective
Attention

Shifting/
Divided

Attention

Vigilance/
Sustained
Attention

Attentional
Capacity

Auditory Attention (Ga) Auditory •
Auditory Working Memory (Gsm) Auditory •
Concept Formation (Gf) Visual •
Pair Cancellation (Gs) Visual • •
Decision Speed (Gs) Visual •
Visual Matching (Gs) Visual •
Numbers Reversed (Gsm) Auditory •
Memory for Words (Gsm) Auditory •

NOTE: Bold font designates tests comprising the WJ III Broad Attention cluster.
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Assessment of Memory and 
Learning (Gsm, Gv, Glr, Gf, and Gc)

Memory and learning tests constitute the broad-
est category of tests in a traditional neuropsy-
chological classification. From the perspective of
CHC theory, three factorially distinct cognitive
abilities (Gsm, Glr, Gc) fall within this broad cat-
egory. The clinical assessment of memory defi-
cits typically involves evaluation of the ability to
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
memory may also be helpful with persons of ad-
vanced age and other clinical populations.
Eleven WJ III tests are identified as good mea-
sures of various aspects of memory or learning.
Tests of auditory short-term memory (Gsm) 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 (Glr). 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 test, Delayed Recall-Visual–Auditory
Learning, which measures the ability to recall,
from 30 minutes to 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 initial 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 WJ III ACH battery can provide in-
formation regarding meaningful memory (MM).

Two other WJ III tests can be characterized as
new learning tasks. Concept Formation (Gf-I)
and Analysis–Synthesis (Gf-RG) are controlled
learning paradigms that both require learning a

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 neuropsychologists include tests of
learned or acquired information (sometimes
called long-term memory or remote memory)
among their assessment procedures. The WJ III
General Information (Gc-K0) and Academic
Knowledge (K0, K1, K2, A5) tests are of this type.

Assessment of Language (Gc)

The ability to communicate through language is
typically assessed through an examination of both
receptive and expressive language. The three
traditional broad divisions of language are oral
language, reading, and writing. Verbal Compre-
hension (Gc), consisting of four subtests (Picture
Vocabulary, Synonyms, Antonyms, and Analo-
gies), is the primary measure of oral language (LD,
language development; VL, lexical knowledge) in
the WJ III COG. Several other tests of oral lan-
guage, as well as the tests of reading and writing,
are included in the WJ III ACH (see Table 14.5).
Reading and writing 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. Additionally, as reflected in the test
descriptions in Table 14.5, the four WJ III 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)

Problem 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 variety of situations.
Neuropsychological test batteries have em-
ployed 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 WJ III tests are strong measures of ab-
stract reasoning (Gf-Concept Formation), pri-
marily a measure of inductive reasoning (I), and
Analysis–Synthesis, primarily a measure of se-
quential or deductive reasoning (RG). Planning
(Gv) is also a measure of sequential reasoning
(RQ), although it also taps an aspect (SS, spatial
scanning) of visual processing (Gv). The Quanti-
tative Concepts test on the WJ ACH battery,
which consists of 50% number series items, can
provide additional insights into quantitative rea-
soning (RQ).

Assessment of Academic 
Achievement (Grw, Gq, Gc)

An important advantage of the WJ III, 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 WJ III ACH and
are only mentioned briefly (see Table 14.5 for
additional information). The five tests of read-
ing measure a spectrum of reading abilities from
identifying letters and words in isolation 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, that must meet certain requirements.
The four tests of mathematics measure skills
from basic calculation to mathematics reason-
ing. The WJ III 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
memory.

Assessment of Handwriting

The WJ III 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 WJ III Writing Samples
test, the scale can be applied to any handwritten
product.

Interpretation

Focused norms are currently being prepared for
use in neuropsychological applications of the WJ
III (Dean & Woodcock, 1999). Focused norms
allow an individual’s performance to be com-
pared to others of the same age, education, and
gender in the norming sample. This scoring sys-
tem adjusts the WJ III 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-WNAS focused
norms are similar to recent efforts to incorporate
both development (age) and the effects 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 years of college obtained
a standard score of 85 on the Gs (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 taking 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 a standard
score of 76 on the Gs 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 neuropsychological practice.

Table 14.16 presents a suggested modification
for the verbal labels used in Table 4-2 of the Ex-
aminer’s Manuals for the WJ III. These labels are
more appropriate for reporting levels of deficit or
preserved function in neuropsychological reports.
The functional level indices, derived from Rasch
scaling (McGrew & Woodcock, 2001), are partic-
ularly useful in neuropsychological settings for
describing the degree of deficit or preservation of
functions demonstrated by the patient.

WJ-R Neuropsychological
Research Data

Dean and Woodcock (1999) have presented a
preliminary report on the validity of the D-
WNAS.7 This report includes information on:
(1) descriptive statistics for a wide variety of clin-
ical groups organized as per DSM-IV or ICD-9
(total N = 1,315 subjects from 5 to 81 years of
age), (2) factor analysis of the WJ-R cognitive
tests in these samples, (3) factor analysis of the

D-WNAS sensory and motor batteries, (4) pre-
dictive validity studies focused on predicting 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 data are being gathered
is presented in Table 14.17. Inspection of the rel-
ative ordering of WJ-R Gf–Gc 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 &
Woodcock, 1999) for more detailed analysis and
interpretation of these data.

The available D-WNAS validity evidence
suggests possibilities for improving the “state-
of-the art” of neuropsychological assessment
through the combination of the CHC model of
cognitive abilities, a co-normed battery of cogni-
tive and achievement tests designed as per the
CHC model (i.e., the WJ 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 basic premise in science is that meaningful comparison
of any two instances of a phenomenon requires use of the

TABLE 14.16 Functional level/deficit descriptions for WJ III scores used in
neuropsychological assessments

RMI W Difference Score Functional Level

Patient Will Find the
Demands of Related
Age Level Tasks:

97/90 to 100/90 +11 and above Advanced Very Easy
75/90 to 96/90 –10 to +10 Adequate Manageable
25/90 to 74/90 –30 to –11 Mildly Impaired Very Difficult
4/90 to 24/90 –50 to –31 Moderately Impaired Extremely Difficult
0/90 to 3/90 –51 and below Severely Impaired Impossible

7A copy of the report (The WJ-R and Bateria-R in Neuropsy-
chological Assessment: Research Report Number 3) can be down-
loaded free at www.IAPsych.com.
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TABLE 14.17 WJ-R Gf–Gc cluster score pattern by type of sample as reported for the D-WNAS: Ages 5 to 81

Gf–Gc Cluster by Standard Score Order

Sample n BCA 1 2 3 4 5 6 7

Reference Samples:

WJ-R Norming Sample 5470 Cluster: BCA Gv Gc Gf Ga Gs Glr Gsm

Mdn: 100 100 100 100 100 100 100 100

SD: 16 16 16 15 15 16 16 16

Total Clinical Sample 1315 Cluster: BCA Gs Glr Gc Ga Gf Gsm Gv

Mdn: 90 87 91 92 93 93 94 98

SD: 18 18 15 18 15 17 18 17

Gifted 84 Cluster: BCA Gv Gsm Ga Glr Gf Gs Gc

Mdn: 120 105 110 111 112 116 118 120

SD: 11 13 15 13 16 11 14 13

Clinical Samples:

Deficits in Acquired Knowledge

Knowledge <70 56 Cluster: BCA Gc Gf Gs Gsm Glr Ga Gv

Mdn: 56 58 65 68 70 72 73 76

SD: 11 10 12 15 12 16 11 16

Math <70 122 Cluster: BCA Gs Gc Gf Gsm Glr Ga Gv

Mdn: 64 68 68 72 77 78 80 82

SD: 14 15 16 12 14 15 13 16

Oral Language <70 63 Cluster: BCA Gc Gsm Gf Gs Glr Ga Gv

Mdn: 59 60 70 70 71 73 74 77

SD: 10 10 11 11 12 12 11 15

Reading <70 133 Cluster: BCA Gc Gs Gsm Gf Glr Ga Gv

Mdn: 66 69 72 75 76 77 82 89

SD: 15 16 13 15 14 13 13 16

Written language <70 164 Cluster: BCA Gs Gc Glr Gsm Gf Ga Gv

Mdn: 70 75 76 78 78 80 83 89

SD: 15 14 16 12 15 14 13 16

Anxiety Spectrum Disorders 100 Cluster: BCA Gs Glr Ga Gc Gf Gsm Gv

Mdn: 95 91 94 94 96 97 97 100

SD: 16 17 15 15 17 16 16 15

Attention Deficit/Hyperactivity 
Disorders, Mixed 494 Cluster: BCA Gs Glr Ga Gc Gf Gsm Gv

Mdn: 95 90 93 94 96 96 97 100

SD: 16 17 14 14 16 15 17 15

Brain Tumors, Mixed 32 Cluster: BCA Gs Gc Glr Gsm Ga Gf Gv

Mdn: 90 90 92 93 94 94 96 97

SD: 15 20 17 12 14 11 14 16
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TABLE 14.17 (Continued)

Gf–Gc Cluster by Standard Score Order

Sample n BCA 1 2 3 4 5 6 7

Clinical Samples:

Depressive Spectrum Disorder 150 Cluster: BCA Gs Ga Gf Gsm Glr Gc Gv

Mdn: 95 92 94 96 96 97 98 100

SD: 16 18 13 14 17 14 17 15

Hydrocephalus 18 Cluster: BCA Gs Gc Gf Glr Ga Gsm Gv

Mdn: 62 66 69 76 78 81 82 89

SD: 19 18 20 14 22 14 16 21

Impulsive/Disruptive 73 Cluster: BCA Gs Gc Gf Ga Gsm Glr Gv

Spectrum Disorders Mdn: 87 86 87 90 91 92 94 98

SD: 16 19 14 16 14 17 14 17

Infectious Processes 23 Cluster: BCA Gs Gc Ga Gsm Glr Gf Gv

Mdn: 79 68 82 82 85 87 89 93

SD: 20 20 20 12 16 17 21 22

Language Disorders 48 Cluster: BCA Gsm Gc Ga Gs Gf Glr Gv

Mdn: 78 81 82 82 84 86 88 100

SD: 15 14 16 11 15 17 15 14

Learning Disorders, Mixed 584 Cluster: BCA Gs Glr Gc Ga Gf Gsm Gv

Mdn: 88 86 89 91 92 93 93 98

SD: 15 17 14 16 14 15 17 16

Mental Retardation, Mild to Profound 81 Cluster: BCA Gc Gf Gs Gsm Ga Glr Gv

Mdn: 56 62 66 68 71 74 75 80

SD: 13 12 13 16 13 13 15 17

Motor Impairment 52 Cluster: BCA Gs Glr Ga Gf Gv Gsm Gc

Mdn: 93 90 90 95 96 96 101 102

SD: 17 16 18 13 16 18 20 18

Neurofibromatosis 11 Cluster: BCA Gsm Ga Gc Glr Gs Gf Gv

Mdn: 84 85 87 87 88 89 89 97

SD: 14 10 14 11 9 19 13 19

Pervasive Developmental Disorders 13 Cluster: BCA Gs Gf Ga Gsm Gc Glr Gv

Mdn: 75 72 80 80 81 87 88 93

SD: 20 29 16 11 19 18 16 20

Seizure Disorders/Epilepsy 57 Cluster: BCA Gc Gs Glr Gf Gsm Ga Gv

Mdn: 83 84 85 89 89 91 92 93

SD: 17 18 17 15 14 16 16 15

Traumatic/Closed Head 170 Cluster: BCA Gs Gc Glr Gsm Ga Gf Gv

Injury Mdn: 92 89 94 95 95 96 96 96

SD: 19 21 17 18 16 15 16 18

(Continues)
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TABLE 14.17 (Continued)

Gf–Gc Cluster by Standard Score Order

Sample n BCA 1 2 3 4 5 6 7

Samples with Known Lesion Localization:

Left Hemisphere Only 56 Cluster: BCA Gs Glr Gc Ga Gsm Gf Gv

Mdn: 85 84 86 87 92 92 95 97

SD: 18 19 15 15 17 14 18 18

Right Hemisphere Only 64 Cluster: BCA Gs Glr Gc Gsm Gv Gf Ga

Mdn: 88 83 90 92 92 93 93 93

SD: 18 23 19 17 18 18 14 14

Bilateral Diffuse Brain Damage 36 Cluster: BCA Gs Glr Gc Gf Ga Gv Gsm

Mdn: 89 88 89 90 94 95 95 96

SD: 20 21 15 20 19 16 14 15

Anterior Cortical Lesions, Mixed 68 Cluster: BCA Gs Gc Glr Ga Gsm Gf Gv

Mdn: 90 86 91 92 95 96 96 98

SD: 20 24 18 20 16 17 17 21

Posterior Cortical Lesions, Mixed 78 Cluster: BCA Gs Glr Gc Gsm Gf Ga Gv

Mdn: 88 82 87 89 91 92 93 94

SD: 18 20 15 17 17 16 17 17

Frontal Lobe Lesions, Mixed 22 Cluster: BCA Gs Gc Gv Glr Gf Ga Gsm

Mdn: 85 76 85 85 88 88 89 90

SD: 24 34 18 29 24 17 17 22

Temporal Lobe Lesions, Mixed 52 Cluster: BCA Gs Glr Gc Gf Gsm Ga Gv

Mdn: 88 85 87 87 93 93 93 97

SD: 15 17 14 16 13 15 16 15

Parietal Lobe Lesions, Mixed 20 Cluster: BCA Gs Glr Gc Gsm Ga Gf Gv

Mdn: 78 72 78 78 83 84 86 92

SD: 16 22 14 12 16 13 15 19

Subcortical/Brain Stem Lesions 17 Cluster: BCA Gs Glr Gv Gf Ga Gc Gsm

Mdn: 83 73 86 86 86 88 89 95

SD: 16 18 14 15 9 11 17 17

Key to Cluster Abbreviations: BCA = Broad Cognitive Ability; Gsm = Short-Term Memory; Gs = Processing
Speed; Glr = Long-Term Retrieval; Gv = Visual Processing; Gc = Comprehension–Knowledge; Ga = Audi-
tory Processing; Gf = Fluid Reasoning.
Copyright © 2001 by The Riverside Publishing Company. Adapted from the Woodcock-Johnson® III
(WJ III™) by Richard W. Woodcock, Kevin S. McGrew and Nancy Mather, with permission of the pub-
lisher. All rights reserved.
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same measurement scale. (Strauss, 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 between. Not unexpectedly, cross-
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
Gf–Gc theory” (p. 221). This section highlights
some of the limitations of the extant cross-sec-
tional intelligence research and then describes
how the WJ III can help overcome these limita-
tions. Finally, potential new insights into the
growth and decline of human intelligence are
presented via select cross-sectional WJ III 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 format of most of the indi-
vidual tests in the three separate Wechsler batter-
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-III, 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). At-
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; Woodcock, 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 Scale as an indicator of Gf is now being
questioned. Wang and Kaufman (1993) pointed
out the significant implications of this now-rec-
ognized Performance Scale misinterpretation
when they observed:

analyses conducted by Woodcock (1990) and Stone
(1992) that offer empirical evidence that Wechsler’s Per-
formance Scale may, indeed, be primarily a measure of
Gv.... The possibility remains that the numerous re-
search investigations of aging and intelligence that have
involved the WAIS and WAIS-R may have attested to
the rapid and early decline of Gv—or, more likely, an
amalgam of Gv and Gf—instead of just Gf. (p. 30)

The aforementioned confounded interpreta-
tion of the Wechsler Performance Scale is prob-
lematic 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 individual differences on a
single common dimension (Hattie, 1985; Lums-
den, 1961; Reise, Waller, & Comrey, 2000). “If a
scale is multidimensional (i.e., has multiple 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 correlations with external vari-
ables” (Reise et al., 2000, p. 293).
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Third, as described in the cross-battery sec-
tion of this chapter, the Wechsler batteries, as
well as most other major intelligence batteries,
have been unable to shed light on a number of
important CHC abilities because of inadequate
construct representation. With the exception of
the WAIS-III Matrix Reasoning tests, none of the
Wechsler batteries have been able to 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 Glr and Ga. Fortunately, recent analyses
of the developmental change in valid Gf and Glr
test scores from other nationally normed instru-
ments (viz., K-BIT, K-FAST, K-SNAP, and
KAIT) 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., Arithmetic as an indicator of Gq), the
availability of only one test or indicator for a
CHC construct limits the generalizability of some
of the research findings (Kaufman et al., 1996).

Finally, the lack of an equal-interval measure-
ment scale across the three Wechsler batteries has
necessitated some creative methodological “trick-
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 adult age groups in the standardiza-
tion sample were equated to a reference norm
group. All WAIS-R norm subject individual test
raw scores were converted to subtest scaled
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 Kaufman family of instru-
ments to z-scores (M = 100; SD = 15) calculated
on the entire sample (N = 1,193). The resultant
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 times the degree of ability differ-
entiation (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 partial within-
battery metric solution. Without a common
equal-interval growth scale, the analyses of cog-
nitive change across similar batteries from the
same family of tests (e.g., Wechsler or Kaufman
family of related 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 WJ III
in Measuring Growth and Change

The WJ III 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 WJ III address
the previously described limitations of measures.

First, the WJ III includes the same tests across
all developmental age groups. Although only
certain tests provide norms below age five, al-
most all of the 20 WJ III 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 potential 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 abilities across the life
span, the WJ III provides two-test clusters that
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maximize construct relevant variance. As de-
scribed previously, each WJ III CHC COG clus-
ter is comprised of two tests of qualitatively
different narrow abilities (therefore insuring ad-
equate construction representation) within each
respective Gf–Gc domain. No other individually
administered battery provides empirically vali-
dated cluster scores for the major cognitive con-
structs included in contemporary CHC theory.

Finally, and probably more important in the
context of the current discussion, is the fact that
all WJ III tests are grounded in unidimensional
and equal-interval growth scales. All WJ III tests
incorporate the W-scale, a transformation and
application of the Rasch measurement model
(Woodcock, 1978; Woodcock & Dahl, 1971).
Each test’s W-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 W-scores are test-
or cluster-specific (W-scores cannot be com-
pared across measures), changes in scores can be
compared. That is, a change of 1 W point repre-
sents the same amount of unit change within any
of the WJ III tests or clusters. More importantly,
within a test or cluster, growth can be measured
from the preschool years through late adulthood
on a single common scale.8

For the above reasons, the WJ III battery is
particularly well suited to the measurement and
evaluation of cognitive growth and change. Ex-
amples of the potential research benefits accrued
from using a battery designed like the WJ III have
been demonstrated in research with the WJ-R.
For example, McArdle and Woodcock (1997; also
see test-retest study by McArdle & Woodcock re-
ported in McGrew et al., 1991) presented a series
of longitudinal test-retest designs with develop-
mental time-lag components 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-

ity, and test unreliability). Using the WJ-R stan-
dardization data, Salthouse (1998a) investigated
the extent to which age-related differences in cog-
nitive abilities should be interpreted as reflecting
either a general developmental mechanism or an
ability-specific mechanism.

WJ III CHC Growth Curves

The norm-based growth curves for 11 WJ III
clusters are presented in Figures 14.5a–k.9 In-
cluded are the curves for the GIA-Ext (Figure
14.5a), seven CHC cognitive clusters (Gc, Glr,
Gv, Ga, Gf, Gs, Gsm, 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 WJ III
norms. We believe these figures represent the
first time a complete set of Gf–Gc 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 to
be 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-III
and other measures (WAIS, WAIS-R, Kaufman
tests) presented in detail in Chapter 5, especially
regarding the different aging patterns for different
abilities within Horn’s expanded Gf–Gc frame-
work. However, note that the data are not
directly comparable because (1) the WJ III anal-
yses use W-scores and the Chapter 5 analyses use

8See Woodcock (1978) for a thorough treatment of the
development and application of the Rasch-based W-score
metric.

9See McGrew and Woodcock (2001) for a description of how
the growth curves were centered at the same starting point to
allow for a comparison of relative changes across the curves.
The W-scores on the x-axis do not represent the normative
values as a different constant has been subtracted from all
values for each curve. Furthermore, ideally it would be opti-
mal to present an additional set of curves of the same data us-
ing a logarithmic transformation of the age scale. This would
allow for a closer examination of the changes occurring dur-
ing the early years. Space limitations preclude the presenta-
tion of both sets of figures.
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FIGURE 14.5g FIGURE 14.5h

FIGURE 14.5i FIGURE 14.5j
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600

570

540

510

480

450

420

390

360

330

300
2 30 58 86

600

570

540

510

480

450

420

390

360

330

300

Gs Reference-W (median ± 1 SD)

Age (years)

600

570

540

510

480

450

420

390

360

330

300
4 36 68 100

600

570

540

510

480

450

420

390

360

330

300

Gsm Reference-W (median ± 1 SD)

Age (years)

600

570

540

510

480

450

420

390

360

330

300
4 36 68 100

600

570

540

510

480

450

420

390

360

330

300

Broad Math Reference-W (median ± 1 SD)

Age (years)

600

570

540

510

480

450

420

390

360

330

300
4 36 68 100

600

570

540

510

480

450

420

390

360

330

300

Broad Reading Reference-W (median ± 1 SD)

Age (years)

600

570

540

510

480

450

420

390

360

330

300
4 36 68 100

600

570

540

510

480

450

420

390

360

330

300

Broad Written Lang. Reference-W (median ± 1 SD)

Age (years)

ch14.fm  Page 621  Tuesday, September 25, 2001  3:35 PM



622 PART V ADDITIONAL MEASURES OF ADOLESCENT AND ADULT IQ

standard scores; and (2) the WJ III 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 WJ III 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 WJ III norms differs slightly
from most other standardized measures of cogni-
tive abilities. First, the middle smoothed curve
represents the average (median) W-score for an
age group. These are referred to as the WJ III
Reference W-score values (Ref W). The curves
above and the Ref W curve represent unique stan-
dard deviations for the separate halves of the dis-
tribution above and below the Ref W (McGrew &
Woodcock, 2001).

It has long been noted that the observed 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 WJ III is
unique in psychoeducational assessment in that,
via a set of special norm procedures (see McGrew
et al., 1991, and McGrew & Woodcock, 2001, for
explanation), the shape of the original distribution
of traits is not transformed to conform to the nor-
mal curve. Instead, the use of separate standard
deviations above and below the Ref W retains the
“real-world” distribution of ability traits. We be-
lieve this procedure provides scores that better
mirror the reality of human cognitive abilities.

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

• The pattern of growth and decline for CHC
abilities differs markedly, an observation attest-
ing to the uniqueness of the CHC constructs.

• Most CHC abilities 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 Glr 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 abilities).
Conversely, Gc shows a markedly different pat-
tern of growth, with a peak at approximately
age 45.10 The Gc curve is more representative
of cognitive abilities 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 Glr and Gf accord
well with the findings for Wechsler and Kauf-
man tests (Chapter 5), as does the peak at about
age 45 for Gc; again, however, these WJ III
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 (Gc, reading,
math, written language) show extremely steep
rates of growth during the childhood years
(up to 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 (Glr, Gv, Ga,
Gf ) display a much briefer and less rapid rate
of growth during the formative years. It is in-
teresting to note that two largely process-
dominant abilities classified as cognitive effi-
ciency constructs in the CPM model (Gs and
Gsm) 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,

10The slight dip at age 30 in Figure 14.5b is a result of a less
than perfect curve smoothing process used in the development
of the figures for this chapter and does not represent a real
change in abilities or the actual WJ III Gc norms.
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which posits that, with increasing age and
maturation, processing speed (Gs) and work-
ing memory (Gsm, MW) may be responsible
for most increases in general intellectual func-
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 Glr, Gv, and Ga show a much nar-
rower range of variability. Conversely, reading
abilities demonstrate an extremely wide range
of normal variability 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 Grw. One possible explanation
for the significant difference in Grw/Math (Gq)
variability may be that many people continue
to read during their everyday life experiences
once they leave school and, thus, continue to
develop better reading abilities, while fewer
people continue to learn new math skills via
everyday learning experiences.

• One of the most significant WJ III contribu-
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 cognitive 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. There 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 approximately 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 (Gc, Grw, Gq)
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
Grw (reading and writing) starting at ap-
proximately age 75.

• The process-dominant Gf and Ga abilities
show interesting patterns that vary from
other CHC abilities. Although approximat-
ing normality beginning at age 8, the Ga
distribution begins a systematic 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 observa-
tion and the age-related changes in hearing
acuity warrants further exploration. The
trend for Gf abilities roughly mirrors that for
Ga, 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 WJ III CHC growth curves
presented here provide intriguing insights into
the growth and development of human cognitive
abilities. Additional research 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 educational
attainment within the adult age groups to rule out
the possible role of educational differences as an
explanation for a portion of the apparent age-re-
lated declines; see Chapter 5). Although there is a
risk in simply presenting the WJ III CHC growth
curves in the absence of structured data analyses,
we believe that the presentation of the WJ III
CHC ability curves may serve to stimulate new
research, 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” distri-
butional characteristics of CHC constructs has
the potential to impact thinking on how human
cognitive abilities should be properly measured
and described. Similar to recent research that has
simultaneously examined the population distribu-
tions at the extremes (viz., individuals with mental
retardation or who are gifted), the WJ III 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 range (or a
more in-depth but selective range) of cognitive abili-
ties than that represented by any one intelligence
battery in a way consistent with contemporary psycho-
metric theory and research on the structure of intelli-
gence” (McGrew & Flanagan, 1998, p. 357; italics
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-à-vis the CHC theory of intel-
ligence. For most test batteries, this serves as a

form of CHC post-hoc validity repair (Flanagan,
McGrew, & Ortiz, 2001). That is, with the ex-
ception of the WJ-R and WJ III, 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 combine 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 classification of
the individual tests from each intelligence bat-
tery into the broad Gf–Gc 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;
McGrew & Flanagan, 1998). A Wechsler-specific
application of the CB approach followed (Flana-
gan, McGrew, & Ortiz, 2001). The most recent
refinement of the CB approach is that articulated
by Flanagan and Ortiz (2001).

The purpose of this section 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 WJ III battery can be used as
the primary “tool chest” for supplementing
other major intelligence batteries. Finally, ap-
proaches to supplementing the WJ III cognitive
battery 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 (KAIT; Kaufman & Kaufman, 1993) can be
used from ages 11 through 85+. The WAIS-III/
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WMS-III (Wechsler, 1997a, 1997b) span ages 16
to 89. Finally, as described previously, the WJ III
spans ages 2 through 95+. Although other cogni-
tive batteries (i.e., CAS, DAS, SB-IV) provide
coverage of the adolescent age range, norms are
not provided for assessing adults. The KAIT,
WAIS-III/WMS-III, and WJ III have the most
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 minimizing 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 tests from the remaining
intelligence batteries for adolescents can be
gleaned from other sources (Flanagan et al., 2000;
Flanagan & Ortiz, 2001; McGrew & Flanagan,
1998).

Supplementing the WAIS-III/WMS-III 
with the WJ III11

Table 14.10 provides a summary of the broad
and narrow CHC ability classifications of the in-
dividual tests in the WAIS-III, WMS-III, KAIT,
and WJ III based on McGrew et al. (2001). A re-
view of Table 14.10 indicates that the WAIS-III
has adequate construct coverage (i.e., at least two
tests of two qualitatively different narrow CHC
abilities) of Gc, Gv, Gs, and Gsm. Supplementing
the WAIS-III 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 WJ III General Information test
could be administered. The WJ III General In-
formation and WAIS-III Information tests could
be combined, as per CB procedures (see Flanagan
& Ortiz, 2001), into a general information (K0)
composite score. The WJ III should also be con-

sidered when additional information is required
in the domain of listening ability (LS), particu-
larly given that the WMS-III Logical Memory I
test is a factorially complex measure (and, thus, is
a diagnostically indeterminate measure of Gc and
Glr). The WAIS-III Verbal Comprehension In-
dex would appear to be a good score to use as an
indicator of the broad ability of Gc.

The WAIS-III Processing Speed Index (PSI)
can be interpreted as a valid measure of the broad
Gs given its coverage of the narrow abilities of
perceptual speed (P) and rate-of-test-taking (R9).
The WJ III battery includes measures of the same
narrow Gs abilities. In addition, the WJ III 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-III POI consists of one good indicator
each of Gv (Block Design, SR/Vz) and Gf (Matrix
Reasoning, I), and a factorially complex indicator
of Gv (CF) and Gc (Picture Completion).12 The
interpretation of the POI index is, therefore, diag-
nostically complex and indeterminate. If valid
coverage of the broad Gv ability is required, it is
suggested that the WAIS-III Block Design test be
supplemented with the WAIS-III Object Assem-
bly test (CS) and the WJ III Picture Recognition
test (MV). This would provide for coverage of
three different narrow Gv abilities (viz., Vz, CS,
and MV). The WJ III Spatial Relations test would
be useful if in-depth measurement of the highly
related SR/Vz abilities is necessary.

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

11The interpretations provided in this section also draw on the
extant CB factor-analysis research for Wechsler as summa-
rized by Flanagan et al. (2001), particularly for the WAIS-III
tests not included in the analysis reported in Table 14.10.

12Although not reported in Table 14.10, the extant Wechsler
factor-analysis research has consistently found the Picture
Completion test to load on both a visual (Gv) and verbal (Gc)
factor.
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Arithmetic test is considered a good indicator of
Gq, not Gsm. In addition to providing additional
measures of memory span and working memory
from the WMS-III and WJ III, the WJ III has
the advantage of providing a relatively factorially
pure norm-based composite score for working
memory (Working Memory cluster).

The greatest benefit offered by the WJ III in
WAIS-III CB assessments is the number of facto-
rially pure indicators of the broad CHC abilities
in the WJ III. The WJ III is also the only signifi-
cant source for the assessment of Ga in adoles-
cents and adults. Glr abilities are also completely
underrepresented on the WAIS-III. As presented
in Table 14.10, clinicians can turn to either the
WMS-III or the WJ III to measure Glr abilities.
The unique contribution of the WJ III 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
WAIS-III 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 WJ III
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
(I). However, this combination does not provide
a score based on actual norms. If a norm-based
Gf score is desired, then both the WJ III Con-
cept Formation (I) and Analysis–Synthesis (RG)
tests can be administered to obtain the broad WJ
III Fluid Reasoning cluster.13

Supplementing the
KAIT with the WJ III

Table 14.10 can also be used in a similar manner
for KAIT CB assessments. The WJ III can ad-
dress the KAIT’s construct underrepresentation
of Gv, Ga, Gs, and Gsm. In contrast, the KAIT
provides for valid measurement of Gf. The WJ III
Gf tests could help examiners if there is a need
for in-depth narrow ability assessment of induc-
tive and deductive abilities or if a sampling of
quantitative reasoning (RQ) is necessary. Simi-
larly, the WJ III Visual–Auditory Learning and
Delayed Recall-Visual–Auditory Learning could
be used to supplement the KAIT Rebus Learn-
ing test in the pursuit of an associative memory
(MA) narrow ability composite score. Similar to
the case of WAIS-III/WMS-III CB assessment,
the WJ III can make a unique contribution to
KAIT CB assessments in the measurement of
ideational fluency (FI) and naming facility (NA).

Supplementation of the KAIT Gc 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 Gc factor loadings, also contain con-
struct irrelevant Grw (reading and spelling) vari-
ance. If a strict Carroll (1993) model were
followed, this extraneous Grw variance would not
necessarily be considered a weakness of these two
tests. Carroll includes Grw abilities under Gc.
From Carroll’s theoretical perspective, the KAIT
Gc tests would be viewed as good indicators of Gc
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 KAIT Gc tests may
be inappropriately impacted by reading and writ-
ing deficiencies. In such situations, the WJ III Gc
tests could be added to a KAIT CB assessment.

Supplementing the WJ III

As previously described, the WJ III COG was
designed to provide two or more qualitatively
different narrow abilities within each broad

13The KAIT Logical Steps and Mystery Codes tests can pro-
vide a norm-based Gf score. The KAIT can also be viewed as a
battery to use to supplement the WAIS-III. This function, as
well as the possibility of using the WAIS-III to supplement the
KAIT, is not addressed directly in this chapter. Table 14.10 can
be inspected to perform these functions.
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CHC domain. When viewed from the perspec-
tive of CHC CB assessment, the WJ III cogni-
tive battery requires little, if any, supplementing
in order to provide adequate ability coverage at
the broad Gf–Gc level. This can be ascertained
by reviewing the number and variety of narrow
abilities measured by the WJ III in Table 14.10.

The WAIS-III/WMS-III and KAIT could be
used to broaden the WJ III’s Gv coverage via the
addition of a measure of closure speed (WAIS-III
Object Assembly). The WJ III Glr coverage
might also benefit from a measure of free recall
memory (WMS-III Word Lists I & II). Addi-
tionally, the WJ III Quantitative Concepts
achievement test may not be an optimal indica-
tor of quantitative reasoning (Gf, RQ), given that
half of the test measures math knowledge (Gq,
KM). The primary area in which the WJ III 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-
tail 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 III. A brief his-
tory of the family of Woodcock-Johnson tests is
provided, which helps to explain how the
changes for the test’s third edition came into ex-
istence. The WJ III’s theoretical foundation is
the Cattell-Horn-Carroll (CHC) theory of cog-
nitive abilities. This theory is described in some
detail, as well as its application to the WJ III.

The WJ III is a comprehensive collection of
individually administered co-normed tests orga-
nized as two distinct test batteries. The Wood-
cock-Johnson Tests of Cognitive Abilities (WJ
III COG) and the Woodcock-Johnson Tests of
Achievement (WJ III ACH) are designed to
measure a wide array of cognitive, oral language,

and academic achievement abilities for individu-
als age 2 through the geriatric population. Al-
though the focus of this book and this chapter is
on cognitive abilities, the WJ III ACH tests play
a significant role in the conceptual framework of
the overall WJ III; thus, they are included here.
The WJ III includes 20 Tests of Cognitive Abili-
ties and 22 Tests of Achievement, each of which
are described and categorized within tables in
the chapter. The cognitive tests are organized by
both the broad CHC clusters and by three
broader categories related to cognitive perfor-
mance: verbal ability, thinking ability, and cogni-
tive efficiency. The achievement tests are
organized by curricular area (reading, mathe-
matics, written language, and academic knowl-
edge) and oral language and by clusters within
these areas, with additional groupings for special
purpose clusters.

Interpretation of the WJ III involves careful
examination of the multiple scores that the test
yields. A variety of scores are provided by the WJ
III, including age and grade equivalents, relative
proficiency indexes (RPI), cognitive–academic
language proficiency (CALP) levels, percentile
ranks, and standard scores. The WJ III’s scores
were derived from an exceptionally large stan-
dardization sample: a total of 8,818 individuals,
from age 24 months to 95+ years, living in more
than 100 geographically and economically di-
verse communities in the United States, were as-
sessed. The psychometric properties of the WJ
III 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 .80 and 11 meet or exceed the
more stringent .90 standard. Across the WJ III
cognitive and achievement batteries almost all of
the 42 clusters meet or exceed the .90 reliability
standard. Support for the validity of many WJ III
tests and clusters has accumulated across three
different versions of the battery. The evidence
that specifically pertains to WJ III is summarized
in this chapter.
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The latter 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-battery applications. The cross-battery
section focuses on how the WJ III may be used in
conjunction with other comprehensive intelli-
gence tests such as the WAIS-III and the KAIT.
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C H A P T E R 15 

Brief Tests of 
Intelligence and Related Abilities

Examiners want to save time. Many clinicians
want to measure a child’s or adult’s IQ quickly,
without devoting too much time to psychomet-
ric evaluations. They want to obtain a reliable
and valid estimate of the person’s intelligence
but prefer to spend their valuable time on ther-
apy or personality assessment, not on the stan-
dardized administration of a comprehensive test
battery, which, they erroneously believe, pro-
vides only a few IQ scores. Some of these exam-
iners are content to obtain IQ estimates from a
quick-and-dirty measure—never mind the psy-
chometric stuff—that can be given by their
receptionist or secretary. Most clinicians, how-
ever, see the value of a thorough battery and use
brief tests only under circumstances that justify
them.

BRIEF HISTORY
OF BRIEF ASSESSMENT

In many cases, administration of a short test may
be wise because the time with an individual may
be limited and a short IQ test may help optimize
how that time is spent. Time limitations are es-
pecially pervasive in institutional settings (Klett,
Watson, & Hoffman, 1986).

The Terman-Merrill Innovation
Terman and Merrill (1937) recognized this need
more than a half century ago when they identi-
fied four tasks at each level to be given as an ab-
breviated form of the Stanford-Binet, “when
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limitations of time make it necessary” (p. 31).
Their proposed short form saved the examiner
about one third of the testing time and yielded
an IQ that “is still reliable enough for most pur-
poses” (p. 31). Terman and Merrill developed
the shortened Binet with care and sophistication:
“The.. .tests have been selected so as to be as
representative of the entire scale as possible with
respect to variety, difficulty, interest to subject,
sex differences, and validity as measured by cor-
relation with total score” (pp. 31–32).

The Role of the 
Slosson, Shipley-Hartford, 
and Other Early Brief Tests

Unfortunately, for years, many developers of
brief intelligence tests did not heed this lesson.
Several tried to meet clinicians’ needs for brief
intelligence tests, but their products were often
inferior; some test developers believed that the
word brief was supposed to apply to the test con-
struction efforts as well as the administration
time. When brief intellectual assessment was
called for, some clinicians, perhaps naively, ad-
ministered short tests with imaginary psycho-
metric properties; some examiners even used the
Bender-Gestalt to assess IQ, while many others
relied on the IQs generated by the Slosson Intel-
ligence Test (Slosson, 1982), a brief, mostly ver-
bal, test organized in the format of the old Binet.
The 1963 version of the Slosson was quite popu-
lar despite its use of the outmoded ratio IQ; the
restandardized, but not revised, 1981 norms edi-
tion continued to offer this psychometric dino-
saur, although tables of standard scores became
available subsequent to Richard Slosson’s death
(Jensen & Armstrong, 1985). For the 1981 edi-
tion, norms were based on subjects who “were
not selected at random. They were persons in
the northeastern part of the United States, spe-
cifically New England” (Jensen & Armstrong,
p. 133). Quite clearly, the Slosson got by on its
brevity, not its merit. Oakland assailed it as hav-

ing a standardization sample that “is meager,
narrow, and unrepresentative of the U.S.”
(p. 1403), and as “including numerous statements
in the test manual and norm tables [that] are mis-
leading or incorrect” (p. 1402). Reynolds (1985)
stated flatly that the Slosson “remains a psycho-
metrically poor measure of general intelligence
... [T]he extant problems still inherent in this
test. ..[are] cause for ethical concern regarding
its utilization beyond a limited application as a
preliminary screening measure” (p. 1404).

Astonishingly, despite the obvious flaws, the
Slosson ranked as the fifth most popular test in the
1970s (Brown & McGuire, 1976) and as the eighth
most popular in the 1980s (Harrison et al., 1988).
The Slosson wasn’t the only culprit. Other brief
tests were commonly used as IQ substitutes, some
that were too narrow in scope and others that ri-
valed the Slosson for psychometric weakness. An
illustration of the narrow-scope brief test is the
Peabody Picture Vocabulary Test (PPVT; Dunn,
1959) and its revisions, the PPVT-R and PPVT-III
(Dunn & Dunn, 1981, 1997). The Shipley Insti-
tute of Living Scale (also called Shipley-Hartford;
Shipley, 1940; Zachary, 1986) exemplifies the pop-
ular, but psychometrically weak, tests.

The PPVT and its successors are one-skill tests
that were never intended to be substituted for an
intelligence test. In the PPVT-R manual, the au-
thors stated clearly, “The PPVT-R is designed pri-
marily to measure a subject’s receptive (hearing)
vocabulary.... It is not, however, a comprehensive
test of general intelligence” (Dunn & Dunn,
1981, p. 2). Yet, the PPVT or PPVT-R has been
included in a variety of large-scale, epidemiolog-
ical studies as a measure of IQ, typically the
mothers of the subjects (e.g., Bellinger, Stiles, &
Needleman, 1992; Ernhart, Morrow-Tlucak,
Wolf, Super, & Drotar, 1989). The PPVT had
poor norms, but the PPVT-R and PPVT-III have
excellent psychometric data. For that reason, we
have included the PPVT-III among the excellent
brief measures discussed later in this chapter.
However, despite its strong points, the PPVT-III
is not a substitute for an IQ test and should not be
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used as a replacement for a Wechsler scale or
other comprehensive intelligence test.

And the Shipley-Hartford, which ranked
among the five most commonly used tests for as-
sessing adults (Harrison et al., 1988), rivals the
Slosson as a weak instrument. Although originally
developed to assess impaired mental functioning,
the Shipley attained popular use, especially in in-
stitutions, as a brief measure of IQ for adolescents
and adults. Ironically, despite these origins, Za-
chary (1986) noted that the Shipley “is not appro-
priate for use with individuals who have suspected
mental retardation or have suffered profound
cognitive deterioration due to neurological or se-
vere psychological disturbances. Rather, [it] is in-
tended as a screening device for the broad band of
near-average intelligence” (p. 2). The Shipley,
which comprises two self-administered subtests
(Vocabulary and the nonverbal Abstraction task),
has low stability (.62–.65 for subtests, .73 for Total
Score) and an inappropriate normative sample
composed of a mixed sample of 290 psychiatric pa-
tients whose data were reported in an old study
(Paulson & Lin, 1970). Zachary (1986) has writ-
ten a sophisticated and comprehensive manual
for the Shipley, and the series completion items
that comprise the Abstraction subtest are clever
and enjoyable. However, unfortunately, this “pal-
ace” has been built on a swamp; the norms are
awful, stability is weak, and Dalton, Pederson,
and McEntyre (1987) obtained better prediction
from one or two WAIS-R subtests than from the
Shipley, in about half the time that it takes to ad-
minister the Shipley.

Reynolds, Willson, and Clark (1983) admon-
ished clinicians who selected tests like the Slosson
or Shipley in situations where brief intellectual as-
sessment is appropriate: “Short forms of major
intelligence scales are clearly superior to such
measures: they are typically better normed, more
reliable, [and] have greater depth and breadth of
research backing” (p. 111).

And, indeed, short forms, especially of Wech-
sler’s tests, have been developed throughout the
years by an extensive number of researchers and

have been used by clinicians in myriad assess-
ments, by examiners engaged in large-scale
screening, and by researchers who needed a reli-
able IQ but not a separate cognitive profile.

Silverstein’s Contributions
to Wechsler Short Forms

Probably the most prodigious and innovative re-
searcher in this field was Arthur Silverstein, who
developed Wechsler short forms during the
1960s, 1970s, and 1980s, and was instrumental in
advancing psychometric technology in this area
(Silverstein, 1971, 1984a, 1984b, 1985b).

He proposed the use of two different abbrevi-
ated WAIS-Rs (Silverstein, 1982a), both of
which had rich clinical histories based on previ-
ous Wechsler scales; both his two-subtest and
four-subtest abbreviated tests were among the
most popular WAIS-R short forms in evoking
research studies (e.g., Thompson, 1987) and as
the instrument of choice in many large-scale re-
search investigations (e.g., Dietrich, Berger, Suc-
cop, Hammond, & Bornschein, 1993; Lansdown,
Yule, Urbanowicz, & Hunter, 1986).

The first Silverstein short form is the Vocab-
ulary-Block Design dyad, composed of the one
Verbal and one Performance subtest that has tra-
ditionally been the most reliable task, and the
best measures of g, on its respective scale. This
very abbreviated Wechsler battery has been used
in numerous large-scale investigations con-
ducted by the Public Health Service (e.g., Sells,
1966) and was investigated for the 1949 WISC
and 1955 WAIS by Silverstein (1967a, 1967b).

The second Silverstein WAIS-R short form
adds one Verbal and one Performance subtest to
the popular dyad to maintain the equality of
verbal and nonverbal skills in the assessment of in-
telligence: Vocabulary–Arithmetic–Block Design–
Picture Arrangement (V–A–BD–PA). This partic-
ular combination of four subtests is identical to
the tetrad selected by Doppelt (1956) for the 1955
WAIS, and by Kaufman (1976a) for the WISC-R.
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Silverstein (1982a) noted that his chosen four-
subtest short form did not even rank among the
top 10 tetrads, but he selected it anyway because
of its clinical, practical, historical, and empirical
virtues. In the past, many researchers selected a
short form simply because it was the very highest
correlate of Full Scale IQ, even if that combina-
tion of tasks was a clinical hodgepodge (com-
posed, for example, of one Performance and
three Verbal tasks). Silverstein pointed out that
the validity of V–A–BD–PA trailed the coeffi-
cient of the very best tetrad by less than .01, a
difference of no practical consequence.

Aside from factor analysis, the abbreviation of
Wechsler’s multitask batteries has received the
most attention from psychometric researchers,
even as far away as South Africa (Pieters & Sie-
berhagen, 1986) and Denmark (Kandel et al.,
1988). Indeed, articles on short forms by Silver-
stein (1982a) and Reynolds et al. (1933) appeared
in print before most clinicians were aware that
the WAIS-R was available for use! Nonetheless,
the proliferation of examiners who used brief
tests with poor norms (like the Slosson) during
the last quarter of the twentieth century is reason
enough to be thankful to the Wechsler short
form researchers.

One of us (A. S. K.), too, has always had an in-
terest in developing short forms, starting with the
WPPSI about 30 years ago (Kaufman, 1972) and
extending to the present day with the K-ABC,
WAIS-R, and WISC-III (Kaufman & Applegate,
1988; Kaufman, Kaufman, Balgopal, & McLean,
1996; Kaufman, Ishikuma, & Kaufman-Packer,
1991). While working for a test publisher in the
1970s, A. S. K. once attended a meeting to deter-
mine the fate of a would-be publication. He sug-
gested that they publish only four of the six
subscales of the proposed battery for infants,
believing that two of the subscales assessed matu-
rational development, not intelligence. He was
quickly admonished facetiously by Dr. Alexander
Wesman, Director of Test Development, to
“please wait until after we publish the test before
developing a short form for it” (Al Wesman, 1968,
coined the phrase, “Intelligent Testing”).

Trends in 
Short-Form Development 

for WAIS and Its Successors
There have been subtle changes in the predomi-
nant type of short-form research conducted on
the 1955 WAIS and its subsequent revisions.
Many WAIS short-form articles involved efforts
to discover the “best” brief battery for special-
ized populations such as psychiatric inpatients
(Robertson, Steinmeyer, & Goff, 1980; Stricker,
Merbaum, & Tangeman, 1969). That approach
was flawed because short forms developed for a
specific, atypical population do not generalize
well to other specific populations, even ones with
the same “label” but from a different part of the
country or spanning a different age range.

WAIS-R researchers have tended to validate
with special populations specific brief tests with
known psychometric properties, selected by con-
scientious researchers (Reynolds et al., 1983; Sil-
verstein, 1982d) from data on the large, normal
standardization sample. They tended to focus on
a variety of issues when selecting the best short
forms besides the simple statistical question of
“which form correlated best with the Full Scale.”
For example, some WAIS-R short-form research-
ers pointed out that short-form validity (i.e., cor-
relation with Full Scale) had been stressed to the
point of ignoring the reliability of the abbrevi-
ated form (Brooker & Cyr, 1986; Cyr & Brooker,
1984), something they remedied in their WAIS-R
research.

In his early work, Kaufman (1972, 1976b) crit-
icized most previous short-form researchers who
focused exclusively on the size of the validity co-
efficients, without concern for the “clinical
sense” of the grouping of selected tasks; the tasks
he chose met a variety of practical, clinical, and
conceptual criteria, as well as psychometric crite-
ria. More recently, Kaufman and his colleagues
(Kaufman et al., 1991; Kaufman et al., 1996) have
addressed the length of the short form, asking the
sensible question, “If the aim of short forms is to
save time, why do so many short forms include
subtests that take a long time to give (e.g., Picture
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Arrangement) or score (e.g., Comprehension)?”
They examined brief short forms (two to four
subtests) of the WAIS-R (and, later, of the
WISC-III) and discovered that reliable and valid
IQ estimates resulted from groupings of subtests
that are short to administer and score, such as
Picture Completion and Arithmetic.

Despite this focus on brevity, which attracted
considerable research attention in the mid-1990s
(e.g., McCusker, 1994; Nagle & Bell, 1995), more
recent WAIS-III researchers have done an about-
face, shifting the focus away from brevity by advo-
cating the use of seven subtests, instead of the
more traditional two to four, to estimate IQs
(Ryan, 1999; Ryan & Ward, 1999) and even factor
indexes (Axelrod, Dingell, Ryan, & Ward, 2000).

The Future of Short Forms
Short forms have continued to proliferate in di-
verse forms and formats, being developed at a
rapid pace for the WAIS-R (Kaufman et al.,
1991; McPherson, Buckwalter, Tingus, Betz, &
Back, 2000) and WAIS-III (e.g., Axelrod et al.,
2000; Pilgrim, Meyers, Bayless, & Whetstone,
1999; Ryan, Lopez, & Werth, 1999). The steady
accumulation of short forms for the WAIS-III,
and subsequent validation of these brief batter-
ies, has continued into the new millennium and
shows no sign of abating. But it is time to stop.

Reynolds et al.’s (1983) admonition to use short
forms instead of brief tests like the Slosson was
true in the 1980s, but it is no longer true. There
are now several excellent brief tests available that
have much more to recommend them than any
short form can possibly match, most notably the
Wechsler Abbreviated Scale of Intelligence
(WASI; Psychological Corporation, 1999), Kauf-
man Brief Intelligence Test (K-BIT; Kaufman &
Kaufman, 1990), and Wide Range Intelligence
Test (WRIT; Glutting, Adams, & Sheslow, 2000).

James Kaufman and Alan Kaufman (in press)
have appealed to clinicians and researchers to stop
developing and stop using short forms of intelli-
gence tests. We endorse that position, for reasons

that are set out in the next section. Then we sys-
tematically discuss the three best short forms for
yielding global IQs plus verbal–nonverbal splits
(WASI, K-BIT, and WRIT), as well as a number
of other brief, well-constructed tests that fill
more specific clinical or research needs (e.g.,
measures of nonverbal ability, receptive vocabu-
lary, and functional intelligence).

LET’S STOP DEVELOPING 
AND USING SHORT

FORMS OF LONG TESTS

J. Kaufman and A. Kaufman (in press) argue
against the need for short forms in the present,
conceding that they served a useful purpose up
until about 1990, but are now antiquated because
clinicians and researchers now have access to
three brief tests (WASI, K-BIT, and WRIT) that
are well-normed, reliable, stable, and valid; and,
equally importantly, short forms of long tests
have built-in flaws, mostly statistical, that pre-
vent them from competing effectively with the
newer brief tests.

Later in this chapter, we discuss many of the
best available brief tests, including the three brief
tests of high quality that measure both verbal and
nonverbal ability. Now we turn our attention to
the major problems with short forms that were
pointed out by J. Kaufman and A. Kaufman (in
press): (1) short-form norms, which are invariably
derived from norms for the complete battery and
not from an administration of the abbreviated
battery, are not necessarily valid; (2) there are sta-
tistical problems involving the development and
validation of abbreviated forms, such as the fact
that short-form validity coefficients are often spu-
riously high because of correlated error variances.
The first limitation, the problem of basing short-
form estimates of IQs on norms obtained for the
complete battery, affects both major types of short
forms that are typically developed: a selection of
several subtests—historically two or four, but,
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more recently, seven—to estimate Full Scale IQ;
and the administration of every second or third
item in some subtests, followed by the prorating
of raw scores to obtain estimated scaled scores and
IQs (the “Satz-Mogel” approach).

Short forms have been developed for a variety
of cognitive tests, such as the Kaufman Assessment
Battery for Children (Applegate & Kaufman,
1989; Kaufman & Applegate, 1988), McCarthy
Scales of Children’s Abilities (Harrington & Jen-
nings, 1986), and Stanford-Binet Intelligence
Scale: Fourth Edition (Prewett, 1992c). How-
ever, most short forms have been based on Wech-
sler’s many test batteries, and most statistical and
research issues about short-form development
and validation have been conducted with diverse
Wechsler short forms. Consequently, the discus-
sion that follows focuses on short versions of
Wechsler’s comprehensive tests.

The Normative Issue, Part I: 
Thompson’s Key Research

Thompson (1987) and his colleagues (Thomp-
son, Howard, & Anderson, 1986) have contrib-
uted greatly to the validation of Silverstein’s
(1982a) short forms and delineated the range of
their usefulness by conducting a long-needed
study that needs replication but that still has dra-
matic implications for clinicians. Researchers
have long conducted short-form research after
the fact. Rather than administer just the two or
four subtests constituting the brief battery to a
fresh sample, the investigators (A. S. K. included)
have analyzed data from samples administered a
complete test in the usual order. The various pos-
sible short forms are then evaluated against the
criterion of the whole battery, but always on a
“what if ” basis: What if only the V–BD dyad had
been given? What if a particular tetrad had been
given? But Thompson was the first to carefully
research the question of what might happen dif-
ferently if just the short form were given. Will the
subject have a different level of motivation when
taking only a few subtests than when tested for an

hour and a half ? What about the ability to sustain
attention and concentration for a short period of
time compared to a long testing session? Exactly
how much time is saved when particular short
forms are given? These are precisely the ques-
tions that Thompson et al. (1986) addressed
when they compared the validity of Silverstein’s
(1982a) two- and four-subtest short forms with a
psychiatric sample of 90 inpatients.

Thompson and his colleagues divided their
sample of 45 males and 45 females into three sub-
samples of 30 patients each. To one subsample,
they administered V–BD as the first two subtests,
followed by the remaining nine WAIS-R subtests
in standard order; to a second subsample, they
gave V–A–BD–PA as the first four tasks, followed
by the rest of the WAIS-R; and to the third sub-
sample they administered a standard WAIS-R.
They found that the patients who were given V–BD as
the first two subtests obtained significantly overesti-
mated short-form IQs when compared to their actual
Full Scale IQs. There was some overestimation,
but significantly less, when Vocabulary and Block
Design were embedded in the total WAIS-R (i.e.,
given in the standard order as the fifth and sixth
subtests, respectively).

Thompson et al. inferred from these results
that the patients were more motivated and
attended better to the task at hand when given
just the two short form subtests. However, when
V–BD were given in the standard format, pre-
cisely in the middle of the 11-subtest WAIS-R,
their attention, concentration, and, perhaps, moti-
vation lagged to some extent. If these results are
replicated, then the V–BD dyad—when given
alone as an abbreviated Wechsler battery—will
yield uncharacteristically high estimated IQs. This
overestimate may be especially large for groups
who are known to fatigue easily or have difficulty
sustaining attention, such as elderly people or
those with brain damage (Thompson, 1987).

Interestingly, this bias due to order of admin-
istration was not found by Thompson et al.
(1986) for Silverstein’s (1982a) four-subtest
WAIS-R short form. However, V–A–BD–PA
overestimated IQ significantly more for males
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(four points) than females (one point). Thomp-
son’s separate validation of the WAIS-R short
forms for females and males was another impor-
tant contribution inasmuch as most previous
WAIS-R studies (often conducted in VA hospi-
tals) included a preponderance of men.

The Normative Issue, Part II: 
The Satz-Mogel Approach

Satz and Mogel (1962) abbreviated the WAIS by
administering Digit Span and Digit Symbol in
their entirety, while giving every third item on
Information, Picture Completion, and Vocabu-
lary and every second item on the remaining six
subtests. This approach to short-form develop-
ment has been commonly researched (Dinning
& Craft, 1983; Evans, 1985; McPherson et al.,
2000; Nelson, Edinger, & Wallace, 1978) and
has probably been used fairly widely in clinical
practice (Cella, Jacobsen, & Hymowitz, 1985).
Unlike the method of selecting several subtests
for a short form, which usually yields a single IQ
(estimated FS-IQ), the Satz-Mogel approach
yields estimated V-, P-, and FS-IQs and a com-
plete profile of scaled scores.

Silverstein (1982c) reported correlations of
.95 between estimated and actual WAIS-R Full
Scale IQs for the standardization sample when
using the Satz-Mogel short form, along with .94
and .89 correlations for the V- and P-IQs, re-
spectively. He reported similar values for the
1955 WAIS. Evans (1985) found virtually the
identical correlations for a sample of 81 normal
adults tested by graduate students in an assess-
ment course, and also reported coefficients be-
tween the curtailed and complete subtests.
These values ranged from .66 to .88 (median =
.80). Coefficients were lowest for Picture Ar-
rangement (.66) and Similarities (.74).

The Satz-Mogel method of abbreviating
Wechsler’s tests is questionable, a point Kaufman
(1979b, pp. 206–207) has discussed elsewhere re-
garding Yudin’s (1966) similar abbreviation of
the WISC. It is highly unlikely that norms ob-

tained on a complete administration of a Wech-
sler battery are applicable to scores produced by
administering every second or third item of a
subtest. Thompson et al. (1986) showed that
subjects do better on the V–BD dyad when these
subtests are given first rather than in their usual
position midway through the WAIS-R. They
speculated that motivation and attention are
more nearly optimal when the short form is
given alone than when it is embedded in the
complete battery. In effect, they are suggesting
that the WAIS-R norms for Vocabulary and
Block Design are valid for these tasks when they
are given as part of the long, complete battery
but not when the dyad is given in isolation.

Perhaps the norms for several Wechsler sub-
tests are likewise invalid when only one half or
one third of the relevant items are given. But in-
stead of being too “soft,” like the V and BD
norms when these tasks are administered first,
the norms for the shortened subtests are probably
too “steep.” Some Wechsler subtests function as
“learning” tasks during a test administration.
Practice on easy items facilitates performance on
harder items. Progressing gradually from easy to
hard items helps ensure success on each more dif-
ficult item. This learning takes place most clearly
on subtests that do not emphasize knowledge of
facts, but, instead, require the examinee to learn
how to solve different types of items. The best
examples are Similarities, Picture Arrangement,
Block Design, Picture Completion, and Digit
Span (and Matrix Reasoning, as well, on the
WAIS-III). All but Digit Span are abbreviated in
the Satz-Mogel short form.

Thus, examinees who are administered every
third Picture Completion item or every second
Block Design item may not do as well when they
come to the harder items as they would have if
they were shaped gradually to learn the response
set by taking every item. This question is an-
swerable by a good research design, but no stud-
ies have focused on administration of only a
Satz-Mogel short form to subjects; as with the
dyad or tetrad methodology, research on the
split-half short forms of the WAIS, WAIS-R, or
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WAIS-III invariably analyzes data obtained on
complete test batteries.

One of us (A. S. K.) did come across some in-
formal support for my contention when conduct-
ing a WISC-R study with a colleague. We were
trying to identify a common core of items from
the 1949 WISC that were retained intact in the
WISC-R in order to compare how the WISC and
WISC-R standardization samples performed on
identical items (Doppelt & Kaufman, 1977). This
methodology helped us determine the magnitude
of WISC/WISC-R IQ differences.

However, we found that Similarities items
could not be included in this common core, even
though numerous items were retained in the
WISC-R (e.g., Beer–Wine). This was because
some items were much more difficult on the
WISC than WISC-R due to their place in the ad-
ministration sequence. For example, consider the
item Cat–Mouse. On the 1949 WISC, this was
the second item of its type (i.e., In what way are
___ and ___ alike?) to be administered. On the
WISC-R, it was the seventh item given (because
several new, easy items in the same format were
added to provide a “bottom” for the WISC-R
Similarities subtest). Cat–Mouse was a much eas-
ier item on the WISC-R than the WISC because
it appeared after the individual had “practiced”
six times with comparable items.

Because of this probable practice effect on sev-
eral Wechsler subtests, the validity of Satz-Mogel
short forms is doubtful when their psychometric
properties and estimated scores are based on data
obtained for the complete battery. In addition, the
split-half methodology fosters interpretation of
V–P IQ discrepancies and subtest fluctuations al-
though the correlations between the short-form
and long-form IQs and scaled scores do not sup-
port profile analysis of any sort.

Evans (1985) warned that “with the exception
of only a few subtests (such as Arithmetic and
Vocabulary), Satz-Mogel estimates of individual
subtests do not appear to yield the accuracy
needed to discuss them interpretively in a psy-
chological report” (p. 103). That is not a partic-
ularly stern warning, and Evans didn’t even

address the issue of interpreting V–P discrepan-
cies, also an inadvisable practice in view of the
data. But if IQ and scaled-score profiles are de-
rived and then reported based on a Satz-Mogel
administration, examiners will interpret them.
(We have never understood what “cautious in-
terpretation” means, and doubt that it means
much in practice.) In sum, if examiners want to
administer a brief WAIS-III (ignoring our plea
to abandon short forms altogether), it is prefera-
ble to use a dyad, triad, or tetrad—or the seven-
subtest “short” form—rather than a split-half
short form. These preferred abbreviated batter-
ies produce only a single IQ; if examiners choose
to interpret the separate scaled scores or the
scatter among the subtests, they are at least using
scores from tasks that have been administered in
their entirety, under standard conditions, with-
out a loss of reliability or validity.

Despite these sane reasons for avoiding Satz-
Mogel short forms, they continue to proliferate
(McPherson et al., 2000; Ryan et al., 1999), and
the Satz-Mogel approach is not the only one that
ignores the way that norms were obtained in the
first place. For example, Vincent (1979) suggested
a different type of abbreviation for the WAIS, rec-
ommending that the examiner save 15 to 20 min-
utes of testing time by adjusting the starting
points of five subtests. If a person answers the first
10 Information items correctly, the examiner is
instructed to begin Comprehension at Item 6,
Arithmetic at Item 10, Vocabulary at Item 13,
Block Design at Item 4, and Picture Arrangement
at Item 3. This modified WAIS spurred other ad-
justments to Vincent’s method (Himelstein, 1983)
to enable clinicians to further shorten the WAIS.
(Why save time only with examinees who can re-
spond correctly to the first 10 Information items?)

These articles generated validation research,
for example, with patients at a medical center (Jef-
frey & Jeffrey, 1984) and elderly war veterans re-
ferred for psychological evaluation (Cargnello &
Gurekas, 1987). All studies showed high correla-
tions (.99+) between IQs obtained on the modi-
fied and regular WAIS. And, naturally, all studies,
including Vincent’s (1979), were ex post facto re-
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search designs—rescoring WAIS protocols from
the files to see what would have happened if....
Has anyone ever actually administered a modified
WAIS to a real person?

Cella (1984) integrated Vincent’s and Himel-
stein’s methods and applied them to the WAIS-R.
Further, he added Similarities and Picture Com-
pletion to Vincent’s list of five subtests so that, in
Cella’s approach, a total of seven WAIS-R tasks
are truncated based on a person’s success on In-
formation. Following Himelstein’s (1983) lead,
the clinician administers Information under stan-
dard conditions and determines an examinee’s
scaled score. If a person obtains an Information
scaled score of 7, for example, then the examiner
starts that person on Item 8 for Picture Comple-
tion, Item 6 for Similarities, and so forth.

All modified starting points correspond to the
Information scaled score earned by the person, in
this case, 7. Examinees who answer the starting
item correctly for any subtest are given full credit
for all earlier items; those who fail it are adminis-
tered items in reverse order until two perfect
scores are obtained. This procedure permits mod-
ification of the seven WAIS-R subtests for anyone
who earns a scaled score of 4 or above on Infor-
mation. Cella (1984) reported correlations of .995
to .998 between the modified and actual IQs
earned by 50 psychiatric patients who were given
the WAIS-R under standard conditions. Naturally.

All of the concerns expressed about the use of
Satz-Mogel short forms apply to the modified
WAIS-R, and with even greater emphasis.
Learning sets are built up for the subtests; if the
clinician starts Comprehension at Item 9 or Pic-
ture Arrangement at Item 4, examinees are un-
likely to catch on right away without the benefit
of success on easy items. Further, how can one
expect individuals who earn a scaled score of 6 or
8 on Information to earn at least that scaled
score on six other subtests, including some on
the Performance Scale? Research on scatter sug-
gests otherwise (Kaufman, 1976b; McLean, Kauf-
man, & Reynolds, 1989).

Why would any examiner with clinical sense
start a low-functioning individual with an ad-

vanced item, depriving him or her of the confi-
dence that comes from experiencing success?
The rule allowing the administration of easier
items if the starting item is failed does not help
enough. Confidence may erode when an exam-
inee fails the first item given in a new subtest,
leading to possible disrupted performance on
easier items. Going back to Item 1 might have
been more acceptable, but administering items in
reverse order may totally destroy a person’s con-
fidence before they ever reach the “confidence-
building” items.

If Cella or others who advocate saving time by
modifying WAIS-R starting points insist on con-
tinuing in this line of research with the WAIS-III,
we implore them to start administering the mod-
ified WAIS-III to determine empirically how
this altered administration compares to the stan-
dard administration in the scores yielded. With
even greater fervor, we implore clinicians who do
not heed our advice to abandon short forms alto-
gether to, at least, avoid modified or Satz-Mogel
short forms of the WAIS-III. Yet, despite similar
warnings in the first edition of this book, Satz-
Mogel short forms continue to be developed
(Ryan et al., 1999) and evaluated (McPherson et
al., 2000).

The Statistical Issue:
Correlated Error Variance

Silverstein has published numerous articles on
sophisticated statistical techniques concerning
short form development, for example, linear
equating to obtain norms and computing stan-
dard errors (Silverstein, 1984a, 1984b). One set
of articles has provoked mild controversy, namely
the correction of short-form validity coefficients
for the spuriousness that enters into the coeffi-
cients when the short-form scores are derived
from a complete administration of a Wechsler
battery (Kaufman, 1977; McNemar, 1974; Silver-
stein, 1971, 1975).

Correlations between short form and full
scale, when obtained from a single administration
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of the battery, violate a basic assumption under-
lying computation of the coefficients: that the
respective error variances are uncorrelated. Sil-
verstein’s (1971) formula corrects for the slight
spuriousness. Silverstein (1977b) concurs with
Kaufman’s (1977) proposed resolution to the
question of whether short-form validity coeffi-
cients should be corrected: They should be
adjusted when the short form is used as a re-
placement for the total battery (when adminis-
tered in research studies, for example), but not
when the brief version is used for screening pur-
poses such that individuals “flagged” by the short
form are likely to be given the remaining Wech-
sler subtests.

In the preceding sections, any mention of va-
lidity coefficients has referred only to the uncor-
rected coefficients because most clinicians who
use a Wechsler short form do so for clinical or
screening purposes and give the complete bat-
tery if the short-form score (or scatter among the
component subtests, or clinical observations
during the brief administration) arouse any con-
cern. In such instances, the uncorrected coeffi-
cients are the relevant indexes of validity.

If, however, examiners use short forms with
no intention of giving the remainder of the bat-
tery, the obtained (uncorrected) validity coeffi-
cients are a bit high. For Silverstein’s (1982a,
1985b) dyad and tetrad, the correction is only
.01; for less reliable brief Wechsler short forms,
the correction is likely to be about .02 to .03. The
correction is, thus, slight, but is something more
psychometrically oriented examiners should
know.

Other statistical topics have also been the sub-
ject of debate, and, occasionally, controversy,
such as the advantages of using linear equating
techniques rather than multiple regression anal-
ysis for estimating the IQs from the sums of the
short-form scaled scores (Tellegen & Briggs,
1967). Neither the issue of correlated error vari-
ance nor the question of the best method of ob-
taining estimated IQs is of vital magnitude. But
such topics point to the fact that the develop-
ment of short forms from data obtained on com-

prehensive batteries is filled with a variety of
problems that, ultimately, militates against their
use in preference to the new group of brief tests
that were normed appropriately and specifically
developed to stand on their own feet.

Appropriateness of the
New Brief Tests for 

African Americans and Hispanics
Silverstein’s (1982d) Vocabulary–Block Design
(V–BD) WAIS-R short form was hypothesized
to underestimate IQs for African Americans
(Kaufman, 1990) because the two component
subtests typically produce among the largest dif-
ferences between Caucasians and African Ameri-
cans (see Chapter 4 section on ethnic differences).
That hypothesis was given some support in two
studies that compared Wechsler short forms that
included V–BD with short forms that excluded
them (Cravens, 1999; Paolo, Ryan, Ward, &
Hilmer, 1996). In addition, short forms that in-
clude measures of vocabulary are conceivably
unfair to Hispanics as well. These criticisms are
pertinent to J. Kaufman and A. Kaufman’s (in
press) strong suggestion to abandon short forms
in favor of the new breed of brief tests and to our
endorsement of that position. The WASI and
WRIT each include Vocabulary and Block De-
sign (or a Block Design clone) among their four
component subtests, and the K-BIT includes a
vocabulary subtest along with a matrices task.

The inclusion of matrices tasks in both the
two-subtest and four-subtest versions of the
WASI, in the WRIT, and in the K-BIT helps
neutralize the influence of vocabulary measures,
to some extent, regarding assessment of African
Americans and Hispanics because of evidence
that ethnic differences on this type of task tend
to be relatively small (Kaufman & Kaufman,
1983b, Table 4.35; Kaufman & Wang, 1992;
Vincent, 1991; see Chapter 4).

When examining the WAIS-III ethnic-differ-
ence data analyzed by Heaton et al. (2001) and
summarized in Chapter 4 (controlling for age,
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gender, and education), it is evident that Block
Design yields the largest difference between
Caucasians and African Americans, and Vocabu-
lary ranks among the four most discriminating
subtests. However, Matrices ranks in the middle
of the pack. When the WASI 2-subtest version is
administered (Vocabulary–Matrix Reasoning),
the average difference between Caucasians and
African Americans is 0.67 SD, not very different
from the median effect size of 0.63 SD for all 14
subtests. For the four-subtest version of the
WASI (which adds Similarities and Block Design
to the two-subtest version), the mean effect size
is 0.69 SD, also not very different from the me-
dian value for all subtests. Consequently, both
versions of the WASI seem appropriate for Afri-
can Americans and are not likely to underesti-
mate the IQs they likely would have obtained on
the complete WAIS-III. In contrast, the V–BD
short form (the one Silverstein has advocated)
has a median effect size of 0.76 SD, which is sub-
stantially greater than the median value for all 14
WAIS-III subtests.

When similar analyses are conducted for
Caucasians versus Hispanics on the WAIS-III
(again, based on data by Heaton et al., in press,
summarized in Chapter 4), the results are inter-
esting. The median effect size is 0.34 SD for the
seven Verbal subtests and 0.16 SD for the seven
Performance subtests. Vocabulary actually had
the second smallest effect size for Caucasians ver-
sus Hispanics (0.27 SD) and the combination of
Similarities and Vocabulary (in the four-subtest
WASI) has a median effect size of 0.32 SD, close
to the median of all Verbal subtests. Matrices and
Block Design had similar effect sizes (0.14–0.16
SD), and the average of the two is likewise very
close to the median. Therefore, neither the two-
subtest nor the four-subtest WASI will underes-
timate the WAIS-III IQs of Hispanics. However,
when testing a Hispanic individual, or anyone
who is bilingual, the validity or fairness of verbal
ability tests does not rest on group data. That de-
cision has to be made separately for each bilin-
gual person. In those instances in which a brief
test is sensible for a bilingual person, but verbal

skills are perceived to be an unfair measure of in-
telligence, we suggest giving only the nonverbal
portions of the WASI or WRIT (both of which
include two nonverbal subtests), or administer-
ing one of the well-constructed nonverbal brief
tests discussed later in this chapter (e.g., General
Abilities Measure for Adults) (GAMA; Naglieri
& Bardos, 1997). Another good alternative is ei-
ther the two-subtest (Abbreviated Battery) or
four-subtest (Standard Battery) version of the ex-
cellent Universal Nonverbal Intelligence Test
(Bracken & McCallum, 1998).

Ethnic-difference analyses of the K-BIT versus
the pertinent comprehensive IQ test, the KAIT,
are not so favorable (Kaufman, McLean, & Kauf-
man, 1995; Kaufman & Wang, 1992), as summa-
rized in the ethnic-differences section of Chapter
4. When controlling for education, differences in
favor of Caucasians versus African Americans on
the two K-BIT subtests averaged about 0.90 SD,
substantially larger than comparable values for the
KAIT Fluid and Crystallized subtests. Similarly,
the Caucasians–Hispanic education-controlled dis-
crepancies of 1.02 SD and 0.44 SD on K-BIT Vo-
cabulary and Matrices, respectively, are higher
than the average values for KAIT Crystallized
(0.50 SD) and Fluid (0.25 SD) subtests. The K-
BIT ethnic differences for African Americans
and Hispanics are also larger than comparable
Verbal and Performance subtest effect sizes ob-
tained for the WAIS-III. Consequently, when
the K-BIT is used in place of either the KAIT or
WAIS-III with these ethnic groups, it might un-
derestimate their IQs.

Based on the Heaton et al. (2001) ethnic-
difference data, the WASI seems appropriate for
African American and Hispanic adolescents and
adults, and not likely to underestimate the
WAIS-III IQs for either ethnic group. Compara-
ble data are not available for the WISC-III.
Analyses of K-BIT data suggest that this brief
test not be used with African Americans or His-
panics when reduction in testing time is war-
ranted, because the obtained IQ is likely to
underestimate their KAIT IQs. Glutting et al.
(2000, Table 8.10) demonstrated that the WRIT
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was construct-valid for separate groups of Cau-
casians, African Americans, and Hispanics, based
on factor analyses that produced highly congru-
ent factors for the three ethnic groups, but they
failed to provide mean–difference ethnic data.
Pending such data for the WRIT, the WASI
would seem to be the brief test of choice for Af-
rican Americans and Hispanics.

Although there is reason to avoid the V–BD
WAIS-III short form for African Americans be-
cause of its possible underestimation of Full
Scale IQs, that logic clearly does not apply to the
WASI. Therefore, we recommend all three brief
tests for Caucasians, and the WASI for Cauca-
sians, African Americans, and Hispanic; and we
suggest the abandonment of short forms for all
ethnic groups.

The Seven-Subtest WAIS-III
Some researchers have been making a strong push
for a seven-subtest short form of the WAIS-III
(e.g., Ryan & Ward, 1999). The seven-subtest ab-
breviated version was developed for the WAIS-R
(Ward, 1990), and recent research has mush-
roomed with the WAIS-III (Axlerod et al., 2000;
Pilgrim, Meyers, Bayless, & Whetstone, 2000;
Ryan & Ward, 1999). Ward’s (1990) initial seven
subtests included four Verbal subtests (Informa-
tion, Digit Span, Arithmetic, Similarities) and
three Performance subtests (Picture Comple-
tion, Block Design, Digit Symbol). Recently,
Ryan and Ward (1999) compared that WAIS-III
seven-subtest short form with a similar one that
substituted Matrix Reasoning for Block Design,
and found them both to be extremely reliable
and valid. These authors also praised the seven-
subtest short forms for their fairness and utility
with neurological patients.

But every study we have seen with these
seven-subtest short forms has been after the
fact—analyses based on administration of the
complete WAIS-R or WAIS-III. No one ever
evaluates the reliability or validity of the seven
subtests based on an administration of just the
short form; no one has normed this short form.

Why would anyone choose to use it? If you can
give seven subtests, then you can give 11. If you
want to save time, then don’t give all 13 or 14
subtests. Pick the 11 “regular” subtests and you
obtain IQs. Choose a slightly different set of 11,
and you obtain the four factor indexes. No prorat-
ing or estimating is necessary. If time is an issue,
then select the 11 subtests that yield the indexes.
That means you eliminate the long (about 11-
minute) Picture Arrangement and Comprehen-
sion subtests (excluded from the indexes) and
replace them with the 4-minute Letter-Number
Sequencing and Symbol Search subtests (see Ta-
ble 6.1).

If you want short, then use a two-subtest
WASI or K-BIT or use a four-subtest WASI or
WRIT. Don’t give 7 when, with a little more
time, you can give 11.

WHEN TO 
ADMINISTER BRIEF TESTS

As J. Kaufman and A. Kaufman (in press) empha-
size, we are proposing the use of the three new
brief tests to replace short forms. We are not say-
ing or implying that the new brief tests should be
used to replace comprehensive IQ tests. In most
clinical situations, clinicians should administer a
comprehensive IQ test to achieve a competent
evaluation, often including the IQ test as part of
a larger neuropsychological, clinical, or psycho-
educational battery.

When assessing adolescents and adults, clini-
cians sometimes have legitimate reasons to
spend a half hour or less on an intellectual evalu-
ation. Perhaps the individual was referred for a
psychiatric disturbance, and only a global esti-
mate of IQ is needed in the context of a complete
personality evaluation. Or the person was given a
thorough clinical or neuropsychological evalua-
tion within the past several years, and a quick
check of current intellectual status is desired.
Perhaps large groups of individuals need to be
screened for potential educational or neurologi-
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cal impairment to determine which areas need a
thorough follow-up. Or the time spent with a
client is limited by practical constraints, and in-
telligence is but one of several areas (vocational
interests, educational achievement, adaptive be-
havior, special abilities, personality development)
requiring evaluation. Or any similar circum-
stances in which the clinicians’ goals are not:
(1) to categorize the individual’s intelligence into
a specific level of functioning such as retarded,
gifted, or (in the case of learning-disabilities as-
sessment) “normal”; (2) to make neuropsycho-
logical or clinical inferences about the person’s
ability profile; or (3) to diagnose cognitive disor-
ders. Brief tests are also ideal for use in research
investigations, when an individual’s precise score
is less important than group performance. But
King and King (1982) far overstate the case, in
our opinion, when they argue that “perhaps the
most valuable and only justifiable use of short
forms is for research purposes” (p. 436).

And, in all of the circumstances that might
dictate reduced time for assessing IQ, we suggest
that the diversity of short forms that have been
developed and studied—almost always based on
data obtained with the complete battery—be set
aside. Use one of the new brief tests that were
specifically developed as brief tests, normed as
brief tests, and validated as brief tests.

That is our professional opinion. Other pro-
fessionals will continue to endorse short forms
(Ryan & Ward, 1999) or pan them (Smith, Mc-
Carthy, & Anderson, 2000). Still others believe
that brief IQ tests can be used instead of compre-
hensive IQ tests for virtually any testing purpose.
A case in point is Joe Glutting, the first author of
the WRIT, who wrote in an E-mail that “al-
though the WRIT clearly is a short test, we do
not believe it is a ‘brief’ measure of intelligence
...and all that implies in the field of individual
intelligence testing. Rather, we believe it is just
as good diagnostically as any other IQ test”
(Glutting, personal communication, March 1,
2000). We disagree with that statement, but do
agree that the WRIT is a good instrument for
brief assessment.

THREE WELL-NORMED 
RECENT BRIEF TESTS

OF VERBAL AND 
NONVERBAL INTELLIGENCE

In this section of the chapter, we discuss the
three recent, well-normed brief tests of verbal
and nonverbal intelligence that have already
been discussed to some extent: the WASI (Psy-
chological Corporation, 1999), K-BIT (Kauf-
man & Kaufman, 1990), and WRIT (Glutting et
al., 2000). These three tests share in common
that they (1) provide a valid measure of intelli-
gence for children, adolescents, adults, and the
elderly; (2) yield measures of global verbal (crys-
tallized) and nonverbal (fluid) abilities; (3) have
exceptional normative samples and strong psy-
chometric properties.

Wechsler Abbreviated
Scale of Intelligence (WASI)

Overview and Description

The WASI (Psychological Corporation, 1999)
was developed in order to meet the needs for an
abbreviated scale of intelligence for clinical, psy-
choeducational, and research settings. It can be
used to assess a broad age range, from ages 6
through 89 years. It consists of four subtests: Vo-
cabulary, Block Design, Similarities, and Matrix
Reasoning, which are similar to the subtests of the
same name on the WAIS-III and the WISC-III
(exception Matrix Reasoning, which does not ap-
pear on the WISC-III). According to the WASI
Manual (Psychological Corporation, 1999), these
four subtests were chosen for their strong associ-
ation with general cognitive functioning (these
are the subtests with the highest g loadings) and
for their relationship to the constructs of verbal
and performance intelligence and fluid and crys-
tallized intelligence. The WASI Verbal subtests
provide good measures of crystallized intelli-
gence or acquired knowledge whereas the WASI
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Performance subtests are good measures of both
fluid intelligence and visualization (Horn, 1989;
Horn & Hofer, 1992; Kaufman, 1994a).

Administration of the four WASI subtests
takes approximately 30 minutes. A two-subtest
form of the WASI (Vocabulary and Matrix Rea-
soning) takes approximately 15 minutes to ad-
minister. Individuals who have completed some
formal graduate or professional-level training in
psychological assessment, or individuals with a
bachelor’s degree in psychology, education, coun-
seling, speech therapy, and occupational therapy
who have received training in standardized test-
ing procedures are considered qualified examin-
ers for the WASI.

A Full Scale IQ can be obtained either from
the administration of all four WASI subtests or
just two subtests. The shorter form of the test,
comprising Vocabulary and Matrix Reasoning,
yields only a Full Scale IQ. However, the four
subtests together yield Verbal and Performance
IQs in addition to the Full Scale IQ. Vocabulary
and Similarities compose the Verbal scale and
yield a Verbal IQ, while Block Design and Ma-
trix Reasoning compose the Performance scale
and yield a Performance IQ. Each IQ scale has a
mean of 100 and a standard deviation of 15, as is
typical for most tests of intelligence. However,
the WASI subtests yield age-corrected T-scores,
with a mean of 50 and SD of 10, which is unlike
the scaled-score metric used for all other Wech-
sler subtests (mean of 10 and SD of 3). The Psy-
chological Corporation (1999) explains that their
choice to use T-scores rather than scaled scores
was based on the fact that the T-score has a wider
range of score points, and can, therefore, better
differentiate the level of ability reflected by the
subtest raw scores. The WASI manual provides a
table for converting WASI subtest T-scores into
the more widely used subtest scaled scores (Psy-
chological Corporation, 1999, Table A.2).

Standardization and
Psychometric Properties

The WASI normative sample included 2,245
children and adults highly representative of the

English-speaking U.S. population aged 6 years
to 89 years and was well stratified on gender,
race/ethnicity, and educational level. To ensure
that the sample was representative by geographic
region, the number of participants from each of
four regions of the United States were chosen to
be closely proportionate to the population in
each region, according to the 1997 census data.
The standardization sample was divided into 23
age groups, each with a sample size of 100, ex-
cept the last three age groups (75–79, 80–84, and
85–89), which had samples of 85, 85, and 75,
respectively. When stratifying according to edu-
cation, the participants under age 20 were strati-
fied according to their parent’s educational level
and those age 20 and above were stratified ac-
cording to their own educational level.

The overall psychometric qualities of the
WASI are quite strong. Generally, the reliability
coefficients for the adult sample were slightly
higher than those for the children’s sample. The
mean internal consistency reliability coefficients
for children ages 6 to 16 are .93, .94, .96, and .93
for the V-IQ, P-IQ, FS-IQ (four subtests), and
FS-IQ (two subtests), respectively. Comparable
values for adults ages 17–89 are .96, .96, .89, and
.96. At the subtest level, the reliability coeffi-
cients for ages 6–16 range from .86 to .93 for Vo-
cabulary (mean = .89), from .83 to .91 for
Similarities (mean = .87), from .84 to .93 for Block
Design (mean = .90), and from .86 to .96 for Ma-
trix Reasoning (mean = .92). Comparable values
for adults ages 17–89 are Vocabulary (.90–.98,
mean = .94), Similarities (.90–.94, mean = .92),
Block Design (.88–.96, mean = .92), and Matrix
Reasoning (.84–.96, mean = .94). A summary of
mean reliability coefficients for children and
adults is listed in Table 15.1.

The test-retest method was used to examine
the stability of scores over an interval of 2 to 12
weeks, with a mean retest interval of 31 days.
The samples retested comprised 116 children
ages 6–16 and 106 adults ages 17–89. For chil-
dren, the mean stability coefficients of the IQs
ranged from .85 (FS-IQ two subtests) to .93 (FS-
IQ four subtests). And for adults the range was
.88 (FS-IQ two subtests) to .92 (FS-IQ four sub-
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tests and V-IQ). Exact values for stability of IQ
scales and subtests are listed in Table 15.1. In
children, the mean stability coefficients ranged
from .77 (Matrix Reasoning) to .86 (Similarities)
and in adults from .79 (Matrix Reasoning) to .90
(Vocabulary). Interscorer reliability coefficients,
obtained from four trained raters, were in the
high .90s for all subtests.

The practice effect for children ages 6–16
from the test-retest study averaged about 6
points for P-IQ and 3 points for V-IQ; for the
FS-IQ, retest gains were about 5 points and 2
points for the four-subtest and two-subtest ver-
sions, respectively. For adults, as was true for the
WAIS-III (see Chapter 6), practice effects were
larger for younger than older adults. For ages
17–54 years, approximate retest gains were as
follows: V-IQ (2 points), P-IQ (5 points), FS-
IQ-4 (4 points), and FS-IQ-2 (2  points). For
ages 55–89, comparable values were: V-IQ (1
points), P-IQ (3 points), FS-IQ-4 (2  points),
and FS-IQ-2 (2 points).

Studies measuring the content, construct,
convergent, discriminant, and clinical validity of
the WASI are cited in the manual (Psychological
Corporation, 1999) and provide evidence for the
validity of the WASI as a quick screening mea-
sure of general intellectual ability. The WASI
FS-IQ-4 is highly consistent with the FS-IQs of
the Wechsler full batteries and accounts for 76%
and 85% of the variance of the WISC-III and
WAIS-III FS-IQs, respectively (Psychological
Corporation, 1999). The correlations between
the WASI and WISC-III were obtained from a
sample of 176 children and 248 adults that pro-
vided the correlational data between the WASI
and the WAIS-III. As shown in Table 15.2, the
strongest associations between the WASI and
the WISC-III and WAIS-III were between the
FS-IQs of the tests.

Joint factor analyses between the WASI and
WISC-III (N = 176) and WAIS-III (N = 248)
supported the WASI’s construct validity (Psy-
chological Corporation, 1999). The results of
exploratory joint factor analysis with the WASI
and WAIS-III resulted in the four WASI subtests
loading strongly on the expected factors. WASI
Vocabulary and Similarities had loadings of .90

TABLE 15.1 Summary of mean WASI reliability 
coefficients for children and adults

Split-Half 
Reliability

Test-Retest 
Reliability

Subtest/Scale
Ages
6–16

Ages
17–89

Ages
6–16

Ages
17–89

Vocabulary .89 .94 .85 .90
Similarities .87 .92 .86 .88
Block Design .90 .92 .81 .86
Matrix Reasoning .92 .94 .77 .79

V-IQ .93 .96 .92 .92
P-IQ .94 .96 .88 .87
FS-IQ (4-subtest) .96 .98 .93 .92
FS-IQ (2-subtest) .93 .96 .85 .88

NOTE: Data are from The Psychological Corporation
(1999). The samples used to obtained the stability coeffi-
cients were from the total standardization sample (1,100 chil-
dren ages 6–16 and 1,145 adults ages 17–89). N = 116 in
children’s test-retest sample and N = 106 in adult’s test-retest
sample.

12

12

12

12

TABLE 15.2 WASI correlations with WISC-III 
and WAIS-III

Subtest/Scale

WASI
vs.

WISC-III

WASI
vs.

WAIS-III

Vocabulary .72 .88
Similarities .69 .76
Block Design .74 .83
Matrix Reasoning — .66

V-IQ .82 .88
P-IQ .76 .84
FS-IQ (4-subtest) .87 .92
FS-IQ (2-subtest) .81 .87

NOTE: Data are from The Psychological Corporation
(1999). N = 176 in WASI-WISC-III comparison and N = 248
in WASI-WAIS-III comparison.
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and .75, respectively, on the Verbal Comprehen-
sion factor and WASI Block Design and Matrix
Reasoning had loadings of .73 and .68, respec-
tively, on the Perceptual Organization factor.
The findings from the joint factor analysis with
the WISC-III were similar, but not quite as ro-
bust: WASI Vocabulary and Similarities had
loadings of .87 and .66, respectively, on the Ver-
bal Comprehension factor, and WASI Block De-
sign and Matrix Reasoning had loadings of .60
and .54, respectively, on the Perceptual Organi-
zation factor.

Evidence for the WASI’s validity as a quick
screening measure of general intellectual func-
tioning for certain clinical populations was pro-
vided with several small studies of individuals with
mental retardation, attention deficit-hyperactivity
disorder, learning disabilities, and traumatic brain
injury (Psychological Corporation, 1999). As noted
in the WASI manual, although an accurate esti-
mate of general intellectual functioning for these
special groups is obtainable through this measure,
it cannot provide some of the important clinical
information necessary for diagnosis and place-
ment; the comprehensive tests are advised.

Evaluation

Our overall impressions of the WASI are quite
favorable. It is a well-developed and well-stan-
dardized instrument with strong psychometric
properties and good clinical utility. The four
chosen subtests offer a nice array of abilities and
form a cohesive clinical unit. As opposed to short
forms of the WISC-III or WAIS-III, the norma-
tive data for the WASI were collected from a na-
tionally representative sample, independent of
the standardization data of the related full
Wechsler batteries. As we stated earlier, the lack
of independent norms for the short forms of the
WISC-III and WAIS-III has been a problem for
these short forms, making the WASI a better
choice than a Wechsler short form.

The WASI’s familiar subtests and format will
be easy for most examiners to learn and use. The
constructs were shown to be similar to those of

the full Wechsler batteries with correlational and
factor-analytic data. Another advantage of the
WASI is the broad age range that can be assessed
with the test, which is advantageous for making
valid comparisons when an individual is tested
over time. For example, when testing an individ-
ual under age 16 and later over age 16, the WASI
can be used in both instances, rather than having
to use the WISC-III and then the WAIS-III.
This consistency in the instrument used makes
the two obtained test scores more comparable.
However, examiners need to keep the practice ef-
fects in mind when interpreting retests, especially
for children and adults ages 17–54 years. Another
advantage of the WASI is the option of adminis-
tering either a four-subtest or a two-subtest bat-
tery. When time is truly of the essence, the 15-
minute administration of the two WASI Full
Scale subtests will offer a reliable and valid es-
timate of a child’s or adult’s intelligence. The
links between the WASI and the WISC-III and
WAIS-III are advantageous, as the scores be-
tween the brief and full batteries are quite com-
parable. In fact, the WASI manual provides
tables for determining WISC-III and WAIS-III
FS-IQ score ranges from the WASI FS-IQ four-
subtest scores (Psychological Corporation, 1999,
Tables B.1 and B.2).

There were few disadvantages to the WASI
that we could find. One minor inconvenience is
the use of T-scores for the subtests rather than
scaled scores. Although psychologists and other
professionals evaluating the WASI scores will
surely be familiar with the T-score metric (mean =
50, SD = 10), it is inconvenient to have to look up
scores in yet another table to translate the T-
scores into the scaled scores. Requiring additional
tables introduces another possible place for errors
to occur. Also, no place is listed on the WASI
record form for the T-score-to-scaled score trans-
lation to be recorded. Although the WASI has
been shown to be a valid estimate of general IQ,
the fact that it doesn’t include subtests tapping the
constructs of working memory or processing
speed (as are found in the full batteries) makes it
much less clinically useful than a complete bat-

ch15.fm  Page 644  Tuesday, September 25, 2001  3:38 PM



CHAPTER 15 BRIEF TESTS OF INTELLIGENCE AND RELATED ABILITIES 645

tery. Clearly, the WASI cannot be used alone to
make diagnoses or educational placement deci-
sions, and should not be used to replace more
comprehensive measures of intelligence.

Kaufman Brief 
Intelligence Test (K-BIT)

Overview and Description

The Kaufman Brief Intelligence Test (K-BIT,
Kaufman & Kaufman, 1990) is a brief, individu-
ally administered test of verbal and nonverbal in-
telligence for individuals ages 4 to 90 years. The
K-BIT includes two subtests: Vocabulary (both
Expressive Vocabulary and Definitions) and Ma-
trices. The Vocabulary subtest measures verbal,
school-related skills via the assessment of word
knowledge and verbal concept formation. Matri-
ces measures nonverbal reasoning by assessing
the ability to perceive relationships and complete
analogies. Administration time for the K-BIT is
quite short, taking approximately 15 to 30 min-
utes to administer.

Standardization and
Psychometric Properties

The K-BIT was standardized on a sample of
2,022 subjects ages 4 to 90 years. The sample was
stratified within 14 age groups by gender, geo-
graphic region, socioeconomic status, and race/
ethnic group. The sample sizes for each of the
age groups between ages 4 and 10 were between
105 and 122, whereas the sample sizes for each of
the age groups between ages 11 and 54 were
larger (Ns ranged from 148 to 207). The oldest
age group (55–90 years) comprised 155 people.
The sample closely approximated the 1990 U.S.
Census data (however, 1985 U.S. Census data
were used if 1990 projections were not available).
The K-BIT was co-normed and codeveloped
with the KAIT, which allows for easy interpreta-
tion of the instruments when used together.

The mean split-half reliability coefficients for
both subtests and the K-BIT IQ Composite

were excellent for adults (ages 20–90) and good
for children (ages 4–19) (see Table 15.3 for me-
dian reliability coefficients for children and
adults). For children, the reliability coefficients
ranged from .89–.93 for Vocabulary, .74–.92 for
Matrices, and .88–.95 for the Composite. For
adults, the reliability coefficients ranged from
.96–.98 for Vocabulary, .93–.95 for Matrices, and
.96–.98 for the Composite. The sample used to
obtain information on test-retest reliability in-
cluded 232 children and adults ages 5 to 89 years.
The test-retest interval ranged from about two
weeks to four months, and the average interval
was three weeks. Adequate test-retest reliability
was found for the two subtests and the compos-
ite. The mean values of the coefficients across all
ages for the Vocabulary and Matrices subtests
were .94 and .85, respectively, and for the com-
posite .94 (see Table 15.3). Practice effects were
generally small in magnitude, though they were a
bit larger for ages 5–12 and 13–19 (2  to 4 points)
than for ages 20–54 and 55–89 (1  to 2  points).

The K-BIT’s validity has been demonstrated in
multiple criterion-related validity studies with
tests of intelligence and achievement. The K-BIT
manual (Kaufman & Kaufman, 1990) provides
complete results of correlational studies involv-
ing the K-BIT and the K-ABC, WISC-R, and
WAIS-R. In brief, the average correlation be-
tween the K-BIT and WISC-R FS-IQ was .80 and
between the K-BIT and WAIS-R Full Scale IQ
was .75. In summary, the correlation coefficients
presented between the K-BIT and tests of cogni-
tive ability offer good support for the K-BIT’s
concurrent validity.

Correlational studies with achievement tests
such as the Kaufman Test of Educational Achieve-
ment (K-TEA Brief or Comprehensive Form;
Kaufman & Kaufman, 1985a, 1985b) and Wide
Range Achievement Test—Revised (WRAT-R;
Jastak & Wilkinson, 1984) were also conducted,
including five with normal samples, three with
learning-disabled groups, and one with school
dropouts. Again, for detailed results of the stud-
ies, refer to the K-BIT Manual (Kaufman &
Kaufman, 1990, Table 5.10, pp. 69–70). Of the

12
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studies using the K-TEA (either Brief or Com-
prehensive Form), the K-BIT IQ Composite had
a mean correlation of .73 with the K-TEA Battery
Composite. The average K-BIT–K-TEA correla-
tion was about the same for the normal samples
versus the learning-disabled samples. Low to
moderate correlations were found between the K-
BIT and the WRAT-R for the learning-disabled
and normal young adult samples (ranging mostly
from .30s to .40s). In summary, the correlation
coefficients presented between the K-BIT and
tests of achievement offer strong evidence of the
K-BIT’s concurrent validity.

Additional Research Studies

The K-BIT has achieved wide popularity and
much K-BIT research has accumulated. Lichten-
berger et al. (2000) summarized the K-BIT re-
search relevant to the topics of gender, ethnicity,
and SES differences, age-related patterns, and as-
sessment of clinical populations such as learning-
disabled, mentally retarded, or neuropsycholog-
ical samples. Here we highlight some of the
major findings on clinical populations, as the
other topics have been discussed at length in
Chapter 5 (aging) and Chapter 6 (gender, ethnic-
ity, SES), and ethnic differences were reviewed
earlier in this chapter.

K-BIT research conducted on samples of indi-
viduals with learning disabilities or mental retar-

dation has supported the K-BIT’s use as a
screening tool for such individuals (Lichten-
berger et al., 2000). In these populations, the cor-
relations between the K-BIT Composite and
global IQs from comprehensive batteries of intel-
ligence range from .78 to .82 (Canivez, 1996;
Prewett, 1992a, 1992b, 1995; Prewett & McCaf-
frey, 1993; Slate, Graham, & Bower, 1996). In ad-
dition, the K-BIT has been shown to be a
promising instrument for patients referred for
neuropsychological assessment (Lichtenberger et
al., 2000). In patients referred for neuropsycho-
logical evaluation, the K-BIT has proven its abil-
ity to adequately estimate WAIS-R IQs (Axelrod
& Naugle, 1998; Einstein & Englehart, 1997).

Evaluation

Reviews of the K-BIT have been positive (Jirsa,
1994; Miller, 1995; Young, 1995). The test has
several strengths and only minor weaknesses, ac-
cording to reviewers, both of which we discuss
here briefly.

One of the advantages of the K-BIT is that it
was co-normed and codeveloped with a compre-
hensive measure of intelligence, the KAIT,
which allows for easy interpretation of the in-
struments when used together. These tests’ stan-
dardization samples overlap considerably, but
are not identical. Overall, the K-BIT standard-
ization sample is well stratified on age, gender,

TABLE 15.3 K-BIT split-half and test-retest reliability coefficients

Median Split-Half Reliability Coefficients Mean Test-Retest Reliability Coefficients

Age Group Age Group

Subtest 4 5–12 13–19 20–54 55–89 4 5–12 13–19 20–54 55–89

Vocabulary 0.92 0.91 0.92 0.96 0.98 N/A 0.86 0.96 0.97 0.95
Matrices 0.80 0.85 0.88 0.93 0.95 N/A 0.83 0.80 0.86 0.92

Composite 0.91 0.92 0.94 0.96 0.98 N/A 0.92 0.93 0.95 0.95

NOTE: Adapted from Kaufman Brief Intelligence Test Manual
(pp. 56–57), by A. S. Kaufman and N. L. Kaufman, 1990, Cir-

cle Pines, MN; American Guidance Service. Copyright 1990
by American Guidance Service. Adapted with permission.
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geographic region, SES, and race/ethnicity, and
the size of the normative group is large (2,022)
(Jirsa, 1994). The stability and internal consis-
tency coefficients for the test are very good and
the K-BIT’s reliability is higher than those typi-
cal of short forms of other scales (Anastasi & Ur-
bina, 1997). The validity data for the K-BIT are
extensive and well presented. Age trend data are
consistent with Horn’s (1985, 1989) findings for
fluid and crystallized abilities (Jirsa, 1994).

Like the WASI, the K-BIT assesses a wide age
range (4 to 90), which is especially useful when
retesting needs to be completed across age
groups that typically require different tests for an
assessment (e.g., the WISC-III at age 12 versus
the WAIS-III at age 18 or the K-ABC at age 11
and the KAIT at age 20). The small practice effect
for all ages, and especially for adults ages 20–89,
facilitates interpretation of the retest data as well
as changes in intellectual functioning from the
first to the second testing. The K-BIT subtests
measure similar constructs as major intelligence
tests, which makes the test translate well to
widely used intelligence tests. The format of the
K-BIT is well designed and logically laid out,
which leads to smooth administration (Jirsa,
1994). The K-BIT subtests do not require motor
responses, so the test is good for individuals with
physical impairments. The scoring of all items is
objective and straightforward and the scoring
process is clearly presented in the manual
(Miller, 1995).

One of the disadvantages of the K-BIT is that
it may not provide the best estimate of intelli-
gence for individuals with known or suspected
visual–perceptual problems, due to its substantial
reliance on visual stimuli (Miller). The test
should also not be used as an estimate of intelli-
gence for nonreaders because of the reading
component required on part of the Vocabulary
subtest. And, as noted, ethnic differences in stud-
ies of Caucasians versus African Americans and
Hispanics are larger than for other instruments
when education is controlled.

Although the overall standardization sample
is excellent, the norm samples were small for the

older age groups: 55–59 (N = 27), 60–64 (N =
21), 65–69 (N = 24), 70–74 (N = 19), 75–79 (N =
12), and 80+ years (N = 12). Therefore, caution
should be used when interpreting standard scores
for older subjects because of the use of small N’s in
the norming (Miller, 1995). Although the K-BIT
has high g loadings and high correlations with
popular IQ tests, it should not be considered
commensurate with an intelligence test. In fact,
the test authors discuss throughout the manual
that the K-BIT should be used as a screening in-
strument and not to replace more comprehensive
assessment (Jirsa, 1994; Miller, 1995).

Wide Range
Intelligence Test (WRIT)

Overview and Description

The Wide Range Intelligence Test (WRIT; Glut-
ting et al., 2000) is an individually administered
test of brief intelligence designed for people
ages 4 through 85 years. The WRIT has four
subtests and three IQs, all of which yield standard
scores with means of 100 and standard deviations
of 15. The three IQs are Verbal (Crystallized), Vi-
sual (Fluid), and General. Unlike the WASI,
there is no two-subtest version. The WRIT
manual uses the parenthetical description of the
IQs “as a reminder that the Verbal and Visual
IQs can be conceptualized according to several
common theoretical orientations such as the
verbal/performance dichotomy associated with
the Wechsler tests. ..or crystallized–fluid dyad of
Horn and Cattell. ..” (Glutting et al., 2000, p. 4).
The Verbal IQ comprises two subtests: Verbal
Analogies and Vocabulary. The Visual IQ also
comprises two subtests: Matrices and Diamonds.

The Verbal Analogies subtest requires partic-
ipants to orally provide a word that best com-
pletes a verbally presented analogy (e.g., Cow is
to calf, as cat is to ____.). The Vocabulary subtest
requires examinees to verbally define an orally
presented word. For Matrices, individuals select
a picture from among several alternatives in
order to complete an implied visual–perceptual
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relationship. The Diamonds subtest requires ex-
aminees to reproduce a two- and three-dimen-
sional pattern using chips shaped as single or
multiple diamonds.

Depending on the subject’s age, abilities, and
work style, the administration time for the
WRIT ranges from 20 to 30 minutes. The sub-
tests are presented in alternating order of visual–
verbal–visual–verbal to maintain the interest and
motivation of the participants. The WRIT man-
ual cautions that, as with all intelligence tests,
the WRIT should be used as part of a larger
evaluation so that history and other psychomet-
ric data can be integrated with the results in or-
der to make clinical decisions.

Standardization and
Psychometric Properties

A large number of individuals (N = 2,285) from
ages 4 to 85 comprised the standardization sample
for the WRIT. These subjects were stratified ac-
cording to age, gender, ethnicity, educational
level, and regional residence, and closely matched
the 1997 U.S. Census data. Twenty-three age
groups were used with Ns ranging from 87 to 125
(most groups had 100 individuals). The overall
gender of the standardization sample was 48.9%
male and the overall ethnic composition of the
sample was 69% Caucasian, 15% African Ameri-
can, 11%, Hispanic, and 6% “other.”

The reliability of the WRIT is quite strong.
The average internal consistency coefficients for
the General, Verbal, and Visual IQs were .95,
.94, and .92, respectively. The internal consis-
tency coefficients for the subtests were likewise
strong: Vocabulary (.91), Verbal Analogies (.84),
Matrices (.90), and Diamonds (.93). The stability
of the WRIT was measured by testing 100 indi-
viduals from the standardization sample on two
occasions, with a 6- to 115-day interval separat-
ing the testings (M = 30.5 days). Overall stability
coefficients for the IQs were good: .91 for Gen-
eral IQ, .90 for Verbal IQ, and .83 for Visual IQ.
The average stability coefficients were good for
Vocabulary (.83) and Verbal Analogies (.90), but

weak for the two nonverbal subtests, Matrices
(.70) and Diamonds (.69). Practice effects were
substantial for children ages 4–18 years on the
three IQs (about 7  points for Visual IQ, 5
points for Verbal IQ, and 7 points for General
IQ) and moderate for adults ages 19–85 (4–5
points, with only a -point differential for visual
vs. Verbal).

The validity of the WRIT was demonstrated
through factor analysis as well as correlations
with other measures of intelligence. Glutting et
al. (2000) performed a principal axis factor anal-
ysis with a promax rotation to determine if the
WRIT’s subtests would load on their hypothe-
sized factors. With their forced two-factor solu-
tion, support for the Verbal and Visual IQs was
apparent. The factor loadings for the Verbal sub-
tests on the Verbal factor were .81 and .68 and the
factor loadings for the Visual subtests on the Vi-
sual factor were .59 and .44. The General IQ was
also supported in the unrotated factor solution re-
sulting in a single dimension. The four subtests
had fair to good g loadings (.64 for Diamonds and
.72–.82 for the other three tasks). Glutting et al.
also reproduced their factor-analytic findings sep-
arately in males and females, indicating that the
test’s two factors provide similar assessments
across gender (coefficients of congruence were
.992 for the Verbal factor and .995 for the Visual
factor). Similarity of construct validity was also
assessed across Caucasian, African American,
and Hispanic groups. Substantial coefficients of
congruence, ranging from .997 to .985, sup-
ported the use of the WRIT’s constructs across
these three groups. Similar analyses were con-
ducted for educational level, and the results
again demonstrated the WRIT’s structure across
these various groups. The final set of replications
reported were to determine if the WRIT’s two-
factor solution held across the entire age span.
Seven age groups were formed for the analyses.
The mean coefficients of congruence across the
age groups showed sufficient congruence for the
Verbal factor (.900), but insufficient congruence
for the Visual factor (.808). Glutting et al. sug-
gested that the lack of replication in the Visual

12

12

ch15.fm  Page 648  Tuesday, September 25, 2001  3:38 PM



CHAPTER 15 BRIEF TESTS OF INTELLIGENCE AND RELATED ABILITIES 649

factor was the result of the “Visual factor want-
ing to merge with the Verbal factor for adoles-
cents (i.e., ages 13 through 19 years) to form a
single, g dimension” (p. 111).

Concurrent validity was assessed by adminis-
tering the WRIT with the WISC-III, WAIS-III,
and the Wide Range Achievement Test—Third
Edition (WRAT3). A sample of 100 children
ages 6–16 were administered the WISC-III and
WRIT and a sample of 100 adults ages 16–79
were administered the WAIS-III and WRAT3.
Table 15.4 lists the correlations between the
WISC-III and WRIT as well as the WAIS-III
and WRIT.

The correlations between the WRIT General
IQ and the Full Scale IQs of the WISC-III and
WAIS-III were appreciable (.90 and .91, respec-
tively), as were other coefficients. However, all of
these values are spuriously high because standard devi-
ations were in excess of 15, sometimes very much in
excess, and the test authors failed to make the appro-
priate corrections for heterogeneity of variance; SDs
for the Wechsler IQs were 18.0–20.5 and SDs for
WRIT IQs were 16.0–22.4. Until these values are

corrected for variability, and until samples of
more appropriate variability are tested, the true
magnitude of the correlations with Wechsler’s
scales remains a question. The authors also gave
apparently good evidence of factorial congruence
with Wechsler’s scales, but, again, the extreme
variability of the samples makes interpretation of
the results difficult. It is probably fair to say that
the WRIT IQs relate moderately to substantially
to the corresponding Wechsler IQs based on the
data provided, but exactly how close the relation-
ship is is indeterminate.

Additional correlational data were presented
for the WRIT and an achievement test, the
WRAT3, composed of Reading, Math, and
Spelling. For individuals ages 19 and older, the
WRIT General IQ score correlated .54–.56 with
each subtest. Correlations between the WRIT
Verbal IQ and WRAT3 Reading and Spelling
were slightly stronger (rs = .60 and .57, respec-
tively). These moderately high relationships be-
tween the WRIT and a test of achievement
provide further indication of the WRIT’s valid-
ity. However, the test authors failed to provide
means and SDs for the WRIT IQs and WRAT3
standard scores, so the accuracy of these rela-
tionships cannot be verified.

Evaluation

The WRIT is a recently published test of gen-
eral cognitive ability and visual and verbal skill.
It was developed with multiple theoretical
frameworks in mind (i.e., Wechsler and Horn-
Cattell). The factor-analytic data in the manual
offer support for these dimensions in the
WRIT’s Verbal (Crystallized) and Visual (Fluid)
scales. The test was well standardized with a
large sample and has strong reliability for the
IQs and subtests. Stability was strong for the IQs
and Verbal subtests, but weak for the Perfor-
mance subtests. The manual is quite comprehen-
sive in its presentation of reliability and validity
data. However, the important validity data with
the WISC-III and WAIS-III preclude easy inter-
pretation because the authors inexplicably failed

TABLE 15.4 Correlations between the WRIT and 
WISC-III, and WRIT and WAIS-III

WRIT
General

IQ

WRIT
Verbal

IQ

WRIT
Visual

IQ

WISC-III FS-IQ .90 .85 .80
WISC-III V-IQ .88 .85 .76
WISC-III P-IQ .85 .78 .78

WAIS-III FS-IQ .91 .89 .85
WAIS-III V-IQ .88 .90 .80
WAIS-III P-IQ .86 .80 .85

NOTE: From Tables 8.22 and 8.24 of Glutting, Adams, and
Sheslow (2000, pp. 127 & 129). These coefficients are spuriously
inflated by very large standard deviations for WRIT and Wechsler
IQs that ranged from 16.0 to 19.1 in the WISC-III study and
from 18.8 to 22.4 in the WAIS-III study. The test authors failed to
make appropriate statistical corrections for the extreme heterogene-
ity of variance.
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to correct the values for unusually large SDs for
the samples tested. The WRIT IQs undoubtedly
relate moderately to substantially to correspond-
ing Wechsler IQs, but the exact magnitude of
the relationships are indeterminate. The authors
also failed to supply data in the manual on clini-
cal samples; because it is such a recent instru-
ment, there are no other published data to
support its use in non-normal clinical samples.

One strength of the WRIT is the extensive
differential factorial validity offered to provide
excellent evidence of the constructs measured by
the WRIT for males and females, three ethnic
groups, and four education levels. An additional
strength is the WRIT manual’s detailed section
on interpretation. The authors describe inter-
pretation of each of the levels of the test, includ-
ing Visual–Verbal discrepancies and the possible
interpretation of the individual subtests. Data for
identifying IQ-achievement discrepancies based
on WRIT–WRAT3 values are also provided.

Thus, overall, the WRIT is a useful measure
of general intelligence that can be administered
in a brief amount of time. However, as with the
other brief measures of intelligence that we have
discussed, it should not be used alone to make di-
agnoses or educational placement decisions, and
should not be used to replace more comprehen-
sive measures of intelligence in such situations.

BRIEF TESTS OF
EITHER NONVERBAL
OR VERBAL ABILITY

In this section of the chapter, we present informa-
tion on three brief tests with generally good psy-
chometric properties that measure specific
abilities, either verbal or nonverbal. One verbal test
is discussed, a popular brief test of semantic knowl-
edge, the Peabody Picture Vocabulary Test—
Third Edition (PPVT-III; Dunn & Dunn, 1997);
we also discuss two nonverbal tests: the General
Abilities Measure for Adults (GAMA; Naglieri &

Bardos, 1997) and Matrix Analogies Test (MAT;
Naglieri, 1985a, 1985b).

Peabody Picture Vocabulary 
Test—Third Edition (PPVT-III)

Overview and Description

The Peabody Picture Vocabulary Test—Third
Edition (PPVT-III; Dunn & Dunn, 1997) is sim-
ilar in format to the original and revised editions
published in 1959 and 1981. The PPVT-III is an
individually administered test of receptive vocab-
ulary (of standard English) for children and adults
ages 2.5 to 90. It is an untimed test that requires
individuals to examine four drawings and choose
which one best represents the meaning of a stim-
ulus word that is presented orally by the examiner.
Only nonverbal responses are required. Four
training items are provided at the beginning of
the test, and test items are presented subsequently
in order of increasing difficulty. Two parallel
forms are provided in the PPVT-III. The total
administration time for either form is between
10–15 minutes, because individuals are only ad-
ministered item sets that are of appropriate diffi-
culty for them. Items that are far too easy or too
difficult are not administered. The test yields
standard scores (M = 100; SD = 15), percentile
ranks, age equivalents, and descriptive categories.

Some notable differences exist between the
1981 PPVT-R and the 1997 PPVT-III. One is
an increase in the number of items on the test.
The PPVT-III has 204 test items, which are
grouped into 17 sets of 12. These groupings also
served to modify the basal and ceiling rules in the
PPVT-III. The content of the PPVT-III was
modernized with new illustrations and the
PPVT-III kit itself was packaged in a manner
that facilitates transporting materials.

Standardization and
Psychometric Properties

The PPVT-III was standardized on a stratified
sample of 2,725 persons, including 2,000 chil-
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dren ages 2.5–19 and 725 adults over age 19. The
alternate-forms reliability coefficients for the
PPVT-III standard scores, based on the entire
standardization sample, ranged from .88 to .96
with a median value of .94. The split-half reli-
ability coefficients were also high, ranging from
.86 to .97, with a median reliability of .94 for
both forms of the PPVT-III. The PPVT-III is
more reliable than the PPVT-R, which had a
median split-half reliability coefficient of .81.
The stability of the PPVT-III was also very
strong, as determined in a sample of 226 subjects
who were administered the test twice (with ap-
proximately a one-month interval between test-
ings). Test-retest reliability coefficients were all
in the .90s, and ranged from .91 to .93.

The validity of the PPVT-III was shown in its
correlations with measures of intellectual ability
as well as other measures of verbal ability. The
K-BIT Vocabulary, Matrices, and Composite
scales correlated .82, .65, and .78, respectively,
with the PPVT-III in a sample of 80 individuals.
The PPVT-III also was administered concur-
rently with the Oral and Written Language
Scales (OWLS; Carrow-Woolfolk, 1995) to a
sample of 43 children. The correlation between
the OWLS Oral Composite score and the
PPVT-III was .75.

For special populations, such as incarcerated
individuals, the PPVT-R has been shown to be
an effective screening tool. Carvajal, Shaffer, and
Weaver (1989) showed that the PPVT-R was
highly correlated with the WAIS-R FS-IQ (r =
80) in a sample of 29 male inmates (ages 24–36)
at a maximum security penitentiary. Across three
different studies assessing the correlation between
the WAIS-R and PPVT-R in normal samples, the
PPVT-R correlated .68 with the FS-IQ and V-IQ
and .50 with the P-IQ (Dunn & Dunn, 1997).
However, Altepeter and Johnson (1989) cautioned
that the PPVT-R overestimates the WAIS-R FS-
IQ and V-IQ in individuals who function in the
lower ability ranges and the PPVT-R underesti-
mates mean WAIS-R IQs in individuals who
function in the upper ability ranges. Similar re-
search using the PPVT-III and WAIS-III needs

to be conducted to determine if these relation-
ships hold in the most recent versions of the tests.

Evaluation

Overall, the PPVT-III is a solid measure of re-
ceptive vocabulary. It is an easy and quick task to
administer and score. The revisions of the last
edition have made scoring easier because of the
new basal and ceiling rules. As a measure of a sin-
gle ability, the PPVT-III cannot be equated with
an intelligence test. Therefore, it should not be
used alone as a criterion for diagnosis or place-
ment in assessment, but is a helpful component
in a more comprehensive battery of tests.

There is some evidence that PPVT-R may
provide a useful estimate of premorbid ability for
patients with brain damage with greater than
high school education (Snitz, Bieliauskas, Cross-
land, Basso, & Roper, 2000). The PPVT-R was
administered to a clinical sample of 150 elderly
patients (ages 43 to 95) with known or suspected
brain damage. Although the PPVT-R was vul-
nerable to increasing levels of cognitive impair-
ment among patients with less than a high school
education, the PPVT-R was stable across mild to
moderate levels of impairment for patients with
greater than 12 years of education. In patients
that were considered “cognitively intact,” the
PPVT-R standard score correlated substantially
with a WAIS-R estimated FS-IQ (r = .61). In
fact, the PPVT-R was less likely to overestimate
the WAIS-R FS-IQ in the cognitively intact pa-
tients than the Barona equation estimation of
FS-IQ (Barona et al., 1984).

In addition to being useful as an estimate of
premorbid functioning, the PPVT-R has been
shown to be a useful tool for identifying malin-
gered intellectual impairment. Morrison (1994)
found that, by calculating the probability that
particularly low scores could be achieved by
guessing, the results obtained on the PPVT-R
could be used to establish malingering. Thus, a
standardized instrument such as the PPVT-R or
PPVT-III may be a useful component in a thor-
ough battery to assess possible malingering in
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cases related to litigation or in other circum-
stances when client’s benefit from feigning low
scores.

In all, the PPVT-III measures a limited aspect
of intellectual functioning, but it does it well.

General Abilities 
Measure for Adults (GAMA)

Overview and Description

The General Abilities Measure for Adults (GAMA;
Naglieri & Bardos, 1997) is a timed paper-and-
pencil test that allows 25 minutes to complete it.
The test is comprised of four subtests (Matching,
Analogies, Sequences, and Construction), all of
which tap visual–spatial reasoning skills. The
GAMA, which requires examinees to choose the
correct abstract design from among six alternative
responses, yields a global IQ that is obtained from
the sum of the scaled scores on the four subtests.
The IQ has a mean of 100 and standard deviation
of 15 and each of the four subtests yields a mean of
10 and standard deviation of 3.

In the Matching subtest, the examinee is re-
quired to choose the correct option that matches
the stimulus by color, shape, and configuration.
Verbal analogy tests are similar to the GAMA
Analogies subtest, except for the fact that the
GAMA’s test uses abstract designs for the stimu-
lus and response rather than words. The stimu-
lus items consist of a completed pair of designs
and an incomplete pair. The examinee must rec-
ognize the relationship between the first stimu-
lus pair and then select the design that completes
the second pair from the alternatives provided.
The same conceptual relationship presented in
the first design pair must be maintained in the
second pair of designs.

The items in the Sequences subtest each
present a series of geometric designs across the
printed page. The geometric designs change in a
logical sequence from left to right across the
page. The examinee must identify the succession
of change and select the option that best fits the
pattern of change.

In the Construction subtest, the examinee
must determine how several colored shapes can
be combined to produce a design. Each stimulus
item consists of a variety of shapes of different
colors that are presented in disarray. The goal is
to analyze the spatial attributes of the colored
shapes in order to mentally reconfigure and syn-
thesize them into a whole design, and then accu-
rately match the stimulus item.

Standardization and
Psychometric Properties

The GAMA was standardized with a sample of
2,360 adults ages 18 to 96 that was stratified to
closely match the 1990 U.S. Census data. The in-
ternal consistency of the GAMA IQ score was
strong; across 11 age intervals the reliability coef-
ficients ranged from .79 to .94 (the average was
.90). The internal consistency coefficients for the
individual subtests are adequate for Analogies
(.81) and Sequences (.79) and low for Matching
(.66) and Construction (.65) (Naglieri & Bardos,
1997). Two studies have reported the test-retest
reliability of the GAMA (Lassiter & Matthews,
1999; Naglieri & Bardos, 1997). The test-retest
data in the GAMA manual are based on a sample
of 86 adults who were group-administered the
GAMA twice in a 2- to 6-week interval (mean in-
terval 25 days). The test-retest coefficient for
GAMA’s Full Scale IQ was .67. Stability coeffi-
cients for the four subtests were generally poor:
.55 for Matching, .65 for Analogies, .74 for Se-
quences, and .38 for Construction. Lassiter and
Matthews replicated the test-retest study with a
sample of 25 college students (77% male). The
subjects were administered the GAMA twice in a
22- to 48-day interval (mean interval 35 days).
The stability coefficients were even lower than
those reported in the GAMA manual and were
quite unimpressive (.62 for Full Scale IQ and
.31–.54 for subtests).

The concurrent validity of the GAMA has
been assessed by its correlation with several
other measures of global cognitive ability, such
as the WAIS-III, WAIS-R, WJ-R, KAIT, K-BIT,
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Shipley-Hartford, and Wonderlic Personnel Test.
A sample of 60 college students (83% male) were
administered the GAMA and WAIS-III in coun-
terbalanced order (Lassiter, Bell, Hutchinson, &
Matthews, in press). Overall, the GAMA IQ was
significantly lower than the mean WAIS-III FS-
IQ, V-IQ, POI, and VCI, but was significantly
higher than PSI. There were no significant differ-
ences between the GAMA IQ and WAIS-III P-IQ
and WMI. GAMA IQ correlated .59–.78 with
WAIS-III IQs, with the highest value (as ex-
pected) obtained with P-IQ. The relationship be-
tween the GAMA and P-IQ was significantly
stronger than GAMA’s relationship with the V-IQ.
GAMA IQ correlated .80 with POI and .41–.50
with the other three indexes. Lassiter et al. also
found that, for individuals with Low Average to
Average IQ on the WAIS-III, the GAMA IQs
were within 4 points of the WAIS-III FS-IQ and
P-IQ. However, for individuals with Superior or
Very Superior WAIS-III FS-IQs, the GAMA IQ
mean was approximately 8 to 14 standard-score
points lower than the WAIS-III FS-IQ or P-IQ.
Thus, the GAMA may not provide an accurate es-
timate of WAIS-III FS-IQ and P-IQ for individu-
als who are functioning in the Superior to Very
Superior range of intelligence on the WAIS-III.

A sample of 80 college students with learning
difficulties was used to examine the validity of
the GAMA in comparison with the WAIS-R
(Lassiter, Leverett, and Safa, 2000). Similar to
the findings with the WAIS-III and college stu-
dents without learning difficulties, the GAMA
correlated most strongly with the WAIS-R P-IQ
(.69) and least with the V-IQ (.36). The GAMA–
WAIS-R FS-IQ correlation was .60. The GAMA
IQ more accurately predicted the ability of indi-
viduals with learning difficulties who scored
within the Average and High Average ranges on
the WAIS-R. In contrast, the GAMA underesti-
mated the WAIS-R IQs of those who fell in the
Superior to Very Superior ranges of intelligence.

The relationship between the GAMA and
Woodcock-Johnson—Revised Tests of Cognitive
Ability (WJ-R) was examined in a sample of 62
male college students (Nagy, Lassiter, & Leverett,

in press). Three of the WJ-R’s composite scores
were compared to the GAMA IQ, including Pro-
cessing Speed, Visual Processing Speed, and Au-
ditory Processing. There was no significant
relationship between WJ-R Auditory Processing
and the GAMA IQ, but the WJ-R Processing
Speed and Visual Processing Composites were
moderately correlated with the GAMA IQ (r = .55
and .49, respectively). The results of this study in-
dicate that the GAMA can accurately be viewed as
a measure of processing speed and visual ability,
but does not measure other aspects of cognitive
ability such as auditory processing.

Maher, Lassiter, Matthews, and Bell (in press)
studied the relationship of the GAMA to the
KAIT in a sample of 77 college students. Two of
the KAIT scales showed moderate correlations
with the GAMA: Fluid IQ (r = .47) and Compos-
ite IQ (r = 44). Although the correlation between
KAIT Crystallized IQ and GAMA IQ was sig-
nificant, it was of very small magnitude (r = .28).
Thus, similar to findings on the WAIS-III and
WAIS-R, the GAMA appears to have a small re-
lationship to measures of verbal or crystallized
ability, contrasted with moderate relationships to
fluid abilities and nonverbal reasoning skills.
Also, parallel to findings on the WAIS-III and
WAIS-R, the GAMA underestimated the KAIT
Composite IQ of individuals who scored above
average or better on the KAIT.

Naglieri and Bardos (1997) reported that the
GAMA had significant correlations with the K-
BIT Composite, Matrices subtest, and Vocabu-
lary subtest (r = .70, .72, and .54, respectively).
Leverett, Matthews, Bell, and Lassiter (in press)
reported a moderate correlation between the
GAMA IQ and Wonderlic Personnel Test (r =
.46). Overall, the relationship with the GAMA to
each of these brief measures of cognitive ability
further supports the validity of the GAMA as a
measure of general intelligence.

Evaluation

Overall the GAMA seems to be a good measure of
nonverbal ability, but its reliability and stability
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are fairly weak and the IQs it yields do not corre-
spond very well to the IQs yielded by comprehen-
sive tests, especially for high-functioning adults.
The subtest reliability and stability are too low to
permit meaningful profile interpretation; only the
global score should be interpreted. Validity stud-
ies indicate that it may be best characterized as a
measure of perceptual organization, visual–spatial
skill, fluid ability, and processing speed. It bears
little relationship to verbal abilities as measured
by other tests of cognitive ability. The fact that it
can be group-administered can be beneficial in
many settings, especially in research. Much of the
research conducted to date on the GAMA has
been with predominantly male samples, so the in-
strument would benefit from additional data us-
ing more female subjects.

Matrix Analogies Test (MAT)
Overview and Description

The Matrix Analogies Test (MAT; Naglieri, 1985a,
1985b) is a figural matrices test, similar to others of
like names (e.g., K-ABC Matrix analogies, K-BIT
Matrices, WAIS-III Matrix Reasoning). The MAT
comes in two forms: a group-administered short
form that consists of 34 multiple-choice items
and an expanded form that consists of 64 individ-
ually administered multiple-choice items. The
test consists of abstract designs printed two per
page, in the colors of black, white, blue, and yel-
low. The nature of the test is abstract reasoning
with four item types: pattern completion, reason-
ing by analogy, serial reasoning, and spatial visual-
ization. The MAT Short and Expanded forms are
designed for administration to individuals ages 5
through 18 years. Because of the minimal lan-
guage involvement in the test, the MAT is partic-
ularly well suited to assessing the intelligence of
individuals whose native language is not English,
and of those with hearing impairments or learn-
ing disabilities.

The raw scores obtained on the expanded
form of the MAT can be converted into standard
scores with a mean of 100 and standard deviation
of 15. Age equivalents and percentile ranks are

also provided. The raw scores obtained on the
short form of the MAT can be converted to per-
centile ranks, stanines, and age equivalents.

Standardization and 
Psychometric Properties

A very large sample was used in the standardiza-
tion of the MAT (N = 5,718). The sample was
stratified according to U.S. Census data by race,
gender, age, geographic region, community size,
and socioeconomic status. The match between the
actual sample and Census statistics was adequate.

The MAT Expanded Form’s reliability is gen-
erally high. Internal consistency coefficients
range from .88 to .95, although the test-retest
reliability of the total test score over a 1-month
interval was only .77. The validity of the MAT has
been assessed with correlations between the MAT
Expanded Form and tests of intelligence and
achievement. The MAT Expanded Form stan-
dard score correlated .41 with WISC-R FS-IQ
for a normal sample of 82 children and .68 for a
sample of hearing-impaired children. Correla-
tions for the MAT Short Form and WISC-R are
generally in the same moderate range. Generally,
the MAT Expanded form has produced lower
scores than the WISC-R Performance IQ, by
about 10 points (Naglieri & Prewett, 1990). In a
variety of studies, the MAT short form corre-
lated .67 with WISC-III Full Scale IQ (Prewett,
1995), .73 with Binet-4 Composite, and .38–.44
with Math, Reading, and Spelling achievement
on the Kaufman Test of Educational Achieve-
ment (Prewett & Farhney, 1994). Mean correla-
tion between the K-ABC Mental Processing
Composite and the MAT Expanded Form was
.53, and the MAT scores were approximately 0.5
SD lower than the K-ABC Mental Processing
Composite (Smith, 1988). The MAT and K-BIT
Matrices subtest correlated .62 in a sample of ju-
venile delinquents (Hayes, 1999).

Evaluation

As a single subtest, the MAT is a good screener
for intelligence. The Expanded form is particu-
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larly useful in samples that have communication
problems or motor problems, or in samples for
whom English is not their first language. As a
brief measure, it has been shown to be compara-
ble to the K-BIT in terms of its usefulness as a
screening tool (Hayes, 1999; Prewett, 1995).
The MAT is modern in its appearance, and has a
large normative sample. The MAT Expanded
form has an advantage over the Short form in
that it produces standard scores, which are bene-
ficial when comparing MAT scores to other tests
of intelligence or achievement.

BRIEF TESTS FOR 
SPECIALIZED ABILITIES

In this section, two brief tests of special abilities are
featured: the Kaufman Short Neuropsychological
Assessment Procedure (K-SNAP; Kaufman &
Kaufman, 1994b), a neuropsychological screening
test; and the Kaufman Functional Academic Skills
Test (K-FAST, Kaufman & Kaufman, 1994a), a
measure of cognitive–adaptive functioning.

Kaufman Short 
Neuropsychological Assessment 

Procedure (K-SNAP)
Overview and Description

The Kaufman Short Neuropsychological Assess-
ment Procedure (K-SNAP; Kaufman & Kauf-
man, 1994b) is a brief, individually administered
test that assesses mental functioning at three lev-
els of cognitive complexity for individuals ages
11 to over 85 years. Four subtests comprise the
K-SNAP, organized by level of complexity. Typ-
ically, administration time for the K-SNAP is 20
to 30 minutes.

The Mental Status subtest (low complexity)
assesses attention and orientation; the Number
Recall and Gestalt Closure subtests (medium
complexity) measure simple memory and per-
ception skills, respectively; Four-Letter Words

(high complexity) assesses reasoning and plan-
ning ability. The subtests are also intended to be
interpreted from the vantage point of Luria’s
(1980) neuropsychological model: Block 1, At-
tention (Mental Status); Block 2, Coding func-
tions (Number Recall, Gestalt Closure); and
Block 3, planning ability (Four-Letter Words).

The Mental Status subtest consists of 10 items
that are questions asked by the examiner that
probe for information about the patient’s mental
status. A person’s alertness, attention, and orienta-
tion to the environment are ascertained. The Ge-
stalt Closure subtest consists of 25 items. In each
item, the examinee is shown a partially completed
“inkblot” and the examinee must name the object
that is depicted. This subtest assesses visual clo-
sure and simultaneous processing. The Number
Recall subtest consists of 16 items that require the
examinee to repeat out loud a series of numbers
said by the examiner. It assesses sequential pro-
cessing and short-term auditory memory. The
Four-Letter Words subtest consists of 22 items.
For each item, the examinee tries to guess a “se-
cret” word from the stimuli, which consist of a se-
ries of four-letter words, along with the number
of letters in each word that are included in the “se-
cret” word. This subtest assesses planning and
problem-solving ability.

The K-SNAP Composite is a standard score
with mean = 100 and SD = 15. Scaled scores
(mean = 10, SD = 3) are yielded by each subtest
except Mental Status, which yields a raw score
that is concerted to a category, and by the Recall/
Closure Composite (Number Recall + Gestalt
Closure). The K-SNAP also yields an Impair-
ment Index.

Standardization and 
Psychometric Properties

Standardization of the K-SNAP included a sam-
ple of 2,000 subjects ages 11 to 94 years, which
was stratified within each of 13 age groups by
gender, geographic region, socioeconomic sta-
tus, and race/ethnic group. The K-SNAP stan-
dardization sample closely approximated 1988
U.S. Census data.
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The mean split-half reliability coefficients were
strong: .82–.84 for the subtests (excluding Mental
Status), .85 for the Recall/Closure Composite, and
.89 for the K-SNAP Composite (see Table 15.5).
Test-retest reliability was based on data from 132
normal adolescents and adults ages 11–91 years
tested twice with an average test-retest of 30 days
(see Table 15.5). Good test-retest reliability was
found for the two composites (in the .80s), but the
subtest reliabilities were mediocre, ranging from
the mid-60s for Four-Letter Words to the high
70s for Number Recall and Gestalt Closure. Reli-
ability for the Mental Status subtest was based on
data from 54 subjects aged 55 or older, as this sub-
test is primarily intended for clinical populations
and middle-aged or elderly populations; the mean
stability coefficient was .74.

Results of factor analyses and age trend data
provide excellent support for the construct valid-
ity for the K-SNAP. In a joint factor analysis of
the K-SNAP, K-FAST, and KAIT (N = 1,270),
clearly defined crystallized (Gc) and fluid (Gf )
factors were identified in two-factor solutions
(Kaufman & Kaufman, 1993). The K-SNAP
Four-Letter Words subtest was associated with the
Fluid factor, consistent with the notion that it
measures higher-level reasoning and planning
ability. And, as hypothesized, none of the K-SNAP
subtests were closely associated with the Crystal-
lized factor; that is sensible because the K-SNAP

tasks do not assess the types of tasks formally
taught in school.

An additional factor-analytic study of the K-
SNAP, K-FAST, KAIT, and WAIS-R produced a
meaningful four-factor solution (Kaufman, Ishi-
kuma, & Kaufman, 1994). The four factors pro-
duced by the sample of 225 were Gc, Gv/Gf (broad
visualization and fluid abilities), Gf, and Gsm
(Horn’s short-term memory). The three K-SNAP
subtests were each associated with different fac-
tors, with each substantial factor loading entirely
consistently with the rationale for the K-SNAP’s
development: Four-Letter Words loaded on the
Gf factor, Number Recall was associated with the
Gsm factor, and Gestalt Closure loaded on the
Gv/Gf factor. Thus, these factor-analytic studies
suggest that the construct validity of the K-SNAP
is supported by its relationship to the Horn con-
structs (fluid, broad visualization, and short-term
memory).

The age-related patterns of performance on
the K-SNAP also support its construct validity
(Kaufman & Kaufman, 1994b; Kaufman, Kauf-
man, Chen, & Kaufman, 1996); these data are
reported in Chapter 5.

Evaluation

Overall, the K-SNAP appears to have many pos-
itive characteristics, as noted by reviewers of the

TABLE 15.5 K-SNAP split-half and test-retest reliability

K-SNAP Scale or Composite Split-Half Reliability Test-Retest Reliabilitya

Gestalt Closure .82 .78
Number Recall .83 .79
Four-Letter Words .84 .65

Recall/Closure Composite .85 .83
K-SNAP Composite .89 .82
Impairment Index — .68

aThese reliability coefficients were corrected for the variability of the norm group, based on the
standard deviation obtained on the first testing, using Guilford’s (1954, p. 392) formula.
NOTE: The data in columns 1 & 2 are from Kaufman Short Neurological Procedure Manual (pp. 51–52),
by A. S. Kaufman and N. L. Kaufman, 1994, Circle Pines, MN: American Guidance Service. 
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test (Geller, 1998; Herbert, 1998). Lichten-
berger, Broadbooks, and Kaufman (2000) also
summarize the test’s strengths and weaknesses
based on the test’s reviews, and we highlight
many of those here.

The K-SNAP assesses mental functioning at
varying levels of cognitive complexity, allowing
for a range of abilities to be measured across a
wide age range (11 to 85+; Herbert, 1998). The
well-normed Mental Status test is more benefi-
cial than many commonly used measures of
mental status that are not well standardized
(Geller, 1998). The test yields reliable standard
scores at the extremes (three standard deviations
above and below the mean), allowing for accu-
rate and stable measurement of individuals in
both the low and high cognitive ability range.

There are many positive aspects to the admin-
istration of the K-SNAP. It is easy and quick to
administer with a well-designed easel format
(Geller, 1998; Herbert, 1998). Teaching is al-
lowed during administration (except on the
Mental Status test) to ensure that examinees un-
derstand the task. Responses are acceptable in
foreign languages, sign language, or slang. In ad-
dition, scoring is objective with little subjectivity.

Because the K-SNAP was co-normed and de-
veloped with the KAIT, K-BIT, and K-FAST, in-
terpretation is not difficult when they are used
conjointly (Geller, 1998). K-SNAP profiles can
be interpreted in the context of several neuro-
psychological theories as well as Horn’s expanded
crystallized–fluid theory. The test is a good mea-
sure of the abilities “vulnerable” to the effects of
aging and brain damage (Gf, Gv, and SAR).

One of the K-SNAP’s weaknesses is that it is
only somewhat useful in identifying the need for
follow-up testing, as it does not accurately iden-
tify patients who do not need more comprehen-
sive assessment (Geller, 1998). One subtest in
particular is not useful for assessing individuals
with learning disabilities: Because of the reading
necessary to complete Four-Letter Words, this
subtest should not be administered to individuals
with a reading disability or who cannot read.

There is needed research on the validity of
the K-SNAP. No validity studies with compre-

hensive neuropsychological batteries have been
conducted. Also problematic is that a majority of
patients with documented unilateral brain dam-
age had Impairment Index scores within the nor-
mal range, indicating that this Index may not be
effective in distinguishing such patients from
normal individuals (Herbert, 1998). It also does
not discriminate well between the normal popu-
lation and those with depression (Grossman,
Chan, Parente, & Kaufman, 1994).

Because the K-SNAP only measures a dis-
creet and narrow aspect of cognitive functioning,
it should be used to supplement other norm-ref-
erenced cognitive and neuropsychological tests.

Kaufman Functional 
Academic Skills Test (K-FAST)

Overview and Description

The Kaufman Functional Academic Skills Test
(K-FAST; Kaufman & Kaufman, 1994a) is a
brief, individually administered test of cognitive–
adaptive behavior that assesses functional read-
ing and math abilities of individuals ages 15 to
over 85 years. It assesses acquired knowledge of
basic reading and math skills and the ability to
apply those skills to everyday problems, which is
an aspect of adaptive behavior.

The K-FAST comprises two untimed sub-
tests: Arithmetic and Reading. K-FAST adminis-
tration takes approximately 15 to 25 minutes.
The Arithmetic subtest consists of 25 items that
assess numerical reasoning, computation skill, and
mathematical concepts through questions paired
with pictorial stimuli that depict real-life content.
The Reading subtest consists of 29 items that as-
sess the ability to recognize and understand fre-
quently used symbols, abbreviations, and phrases
by asking examinees to interpret the meaning of
rebuses, abbreviations, and words or sentences
that are seen in commonplace situations.

The K-FAST is similar in some aspects to the
more traditional achievement batteries, just as it
resembles aspects of intelligence tests and adap-
tive behavior scales; however, care was taken in
developing the items to remove those items that
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were too school-like or minimized practical ap-
plication. In fact, unlike most reading achieve-
ment tests, the K-FAST Reading subtest does
not assess pronunciation or the ability to recog-
nize multisyllabic or phonetically irregular words.
Moreover, the K-FAST Arithmetic subtest uses
pictorial stimuli along with its verbally presented
questions to lessen the influence of reading.
Thus, the K-FAST provides a unique, standard-
ized way to briefly measure functional intelli-
gence and achievement.

Standardization and 
Psychometric Properties

The K-FAST was standardized on a sample of
1,424 subjects ages 15 to 85+ years. The sample
was stratified within each age group by gender,
geographic region, socioeconomic status, and
race/ethnic group. The sample closely approxi-
mates the 1988 U.S. Census data. The mean split-
half reliability coefficients for both subtests and
the Functional Academic Skills Composite (all
standard scores with mean = 100 and SD = 15)
were strong for all age groups: Reading (.90),
Arithmetic (.88), and Composite (.94) (see Table
15.6). Test-retest reliability was based on data
from 116 adolescents and adults ages 15–91 years
who were tested twice on the K-FAST (average
test-retest interval was 33 days). Very good test-
retest reliability was found for the two subtests
and the composite; the mean values of the coeffi-
cients across all ages for Arithmetic and Reading
were .84 and .88, respectively, and the mean sta-
bility coefficient for the Composite was .91 (see
Table 15.6).

Multiple studies with the K-FAST and tests of
intelligence provide evidence of the test’s crite-
rion validity, but relatively few studies include
tests of achievement and adaptive functioning.
The K-FAST manual provides complete results
of correlational studies involving the K-FAST and
the WISC-R, WAIS-R, SB-IV, and the KAIT
(Kaufman & Kaufman, 1994a, Tables 6.8–6.10,
pp. 52–56) in addition to studies involving the
K-FAST and brief measures, including the K-BIT,

PPVT-R, and K-SNAP (Kaufman & Kaufman,
1994a, Tables 6.11–6.12). The K-FAST Com-
posite correlated .71 with WISC-R and WAIS-R
Full Scale IQs, .84 with Binet-4 Composite, and
.80 with KAIT Composite IQ. It correlated .84
with K-BIT IQ Composite, .77 with PPVT-R
standard score (ages 15–40), and .64 with K-SNAP
Composite. In addition, initial correlational stud-
ies with a traditional achievement test (K-TEA
Brief Form) were conducted with two clinical
populations, one group with mental retardation
and one with reading disabilities. The K-FAST
Composite standard score correlated .54 with
the K-TEA Composite for the sample of indi-
viduals with mental retardation (N = 24), and .76
for the sample of individuals with reading disabil-
ities (N = 34). The results indicate that the types
of academic abilities measured by the K-FAST are
different from the more traditional academic skills

TABLE 15.6 K-FAST split-half and test-retest 
reliability

Split-Half Reliability

Age Arithmetic Reading Composite

15–16 .88 .89 .93
17–19 .89 .87 .93
20–24 .83 .89 .92
25–34 .89 .89 .94
35–44 .86 .86 .92
45–54 .89 .90 .94
55–59 .91 .94 .96
60–64 .85 .91 .93
65–69 .94 .94 .97
70–74 .92 .95 .96
75–85+ .85 .93 .94
Mean Split-Half
Reliability .88 .90 .94
Mean Test-
Retest Reliability .87 .88 .91

NOTE: Adapted from Lichtenberger, Broadbooks, and Kauf-
man (2000).
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assessed by the K-TEA. Correlations with a group
of people with mental retardation (N = 60) were
also conducted on the K-FAST Reading and
Arithmetic subtests and the Vineland Adaptive Be-
havior Scales, Survey Form (Stinson, 1988). How-
ever, Stinson’s results need to be interpreted in
light of the fact that, when the data were collected,
the K-FAST subtests were in their standardization
form in which each subtest was composed of 44
items. Moreover, half the sample was younger
than the age of 15, which now is the youngest age
for the K-FAST norms. The K-FAST raw scores
for the Arithmetic and Reading Subtests (norms
were not available when Stinson conducted her
study) correlated .30 and .41 with the Vineland
Adaptive Behavior Composite. Similar to the
above results with the K-TEA, these results sug-
gest that the K-FAST measures different aspects
of adaptive behavior than the Vineland.

Additional validity data for the K-FAST is
found in factor-analytic studies and studies on ag-
ing patterns. A joint factor analysis of the K-SNAP,
K-FAST, and KAIT (N = 1,270) yielded crystal-
lized (Gc) and fluid (Gf ) factors (Kaufman & Kauf-
man, 1993). The K-FAST Reading and Arithmetic
subtests were associated with the crystallized fac-
tor, which was hypothesized as they both depend
on formal education and acculturation for success.
In Kaufman et al.’s (1994) joint factor analysis of
several tests—including the WAIS-R—that pro-
duced four factors, the K-FAST’s two subtests
were associated with Gc (Reading & Arithmetic),
Gf (Arithmetic), and Gsm (Arithmetic) factors.
The fact that Reading is associated with Gc, and
that Arithmetic is multifactorial, are both consis-
tent with Horn’s (1989) expanded Gf–Gc theory.

The aging patterns on the K-FAST subtest
are similar to the maintained patterns seen on
other tests of crystallized ability (see Chapter 5),
joining the results of factor analysis in providing
support for the construct validity of the test.

Evaluation

Generally, the published reviews of the K-FAST
(Shaw, 1998; Williams, 1998) are quite positive.

Lichtenberger et al. (2000) provide detailed lists
of the test’s strengths and weaknesses, many of
which we highlight here. In contrast to other
widely used measures of adaptive functioning,
the K-FAST directly assesses adaptive function-
ing, rather than requiring a parent or teacher to
describe the examinee’s abilities. However, the
K-FAST only measures a very limited aspect of
adaptive functioning (Shaw, 1998).

K-FAST subtests require application of skills
to everyday situations, not simply regurgitation
of school-learned knowledge. All K-FAST items
are untimed, which allows measurement of func-
tional intelligence without speed as a central
component. Examinees are allowed to use paper
and pencil, which makes the testing situation
more like everyday life. Accurate and stable mea-
surement of individuals with low cognitive abil-
ity can be ascertained with the K-FAST.

Several facets of the K-FAST’s administration
are positive. K-FAST scoring is objective and
straightforward and the discontinue rule is the
same for both subtests, which simplifies the ad-
ministration process (Williams, 1998). Examin-
ees are allowed to respond in foreign language,
sign language, or slang, which is beneficial to
those with disabilities or those for whom English
is a second language. In addition, pronunciation
on the Reading subtest is not penalized as it is on
many other academic reading tests.

The standardization and psychometric prop-
erties of the K-FAST also are quite good (Shaw,
1998). The K-FAST was co-normed and devel-
oped with the KAIT, K-BIT, and K-SNAP, which
allows for easy interpretation of the instruments
when they are used together. The large stan-
dardization sample is well stratified on age, gen-
der, geographic region, SES, and race/ethnicity.
Reliability and validity were well demonstrated
in the manual (Shaw, 1998).

Because the K-FAST manual includes a de-
scription of suggested interpretive steps, examin-
ers will find interpretation to be uncomplicated
(Williams, 1998). The test provides a good as-
sessment of crystallized ability, making it a good
supplemental measure for the elderly, who often
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do poorly on fluid tasks and are assumed to be
unable to function independently based on those
results. Generally the K-FAST Composite is a
good measure of g (general ability); Reading is
strongly associated with crystallized ability and
Arithmetic with fluid ability, crystallized ability,
and short-term memory.

In addition to the advantages that we have de-
scribed for the K-FAST, there are some disad-
vantages. For example, the test measures only
one of eight areas reported by Harrison (1990)
that are found in most adaptive behavior inven-
tories, applied cognitive skills (Shaw, 1998). Be-
cause of the reading required on some items, the
K-FAST should not be used as an estimate of
functional intelligence for individuals with
known or suspected learning disabilities in read-
ing or math or for nonreaders. The test does not
discriminate among those who score high on the
K-FAST as it only yields scores up to two stan-
dard deviations above the mean (Williams, 1998).

Although the overall standardization sample
was strong, the norm samples for certain age
groups were relatively small: ages 65–69 (N =
81), ages 70–74 (N = 93), and ages 75–85+ (N =
103) (Shaw, 1998). A clinically depressed sample
scored better than the normal sample, indicating
that the test does not discriminate well between
normal and depressed populations. The manual
presents only one validity study with adaptive
behavior scales and achievement tests.

In summary, the advantages of the K-FAST
seem to outweigh its disadvantages. Some of its
most positive aspects include the ease and brevity
of administration and scoring, its excellent psy-
chometric properties and standardization sample
(it has outstanding reliability for such a brief
test), and its outstanding use with lower func-
tioning examinees. Even though the K-FAST
has high g-loadings and correlates highly with
popular IQ tests, it should not be interpreted as
an intelligence test. Rather, it should be used to
supplement other norm-referenced academic
tests, intelligence tests, or adaptive behavior mea-
sures, as the K-FAST measures a limited subset

of adaptive behavior—academic achievement and
intelligence.

SUMMARY

In this chapter, we review the history of assess-
ment with short forms and other brief tests. We
discuss reasons why short forms, typically of
Wechsler’s scales, used to be a much better choice
for brief assessment, but that is no longer the
case. In past times, the available, commonly used
brief tests, primarily the Slosson and Shipley-
Hartford, were of poor psychometric quality. The
Slosson Intelligence Test, a mostly verbal test or-
ganized in the format of the old Binet, has been
commonly used for decades, but it has largely
unknown psychometric properties and a poor
standardization sample. The Shipley-Hartford, a
self-administered test that contains two subtests
(Vocabulary and Abstraction) comes equipped
with an outstanding manual, yet has a thoroughly
inadequate normative sample and unimpressive
stability data.

Present-day brief tests, notably the WASI, K-
BIT, and WRIT, are well normed, reliable and
stable, and valid. This new breed of brief test is
preferable to the use of short forms because of
built-in limitations of short forms, as J. Kaufman
and A. Kaufman (in press) have argued. These
limitations include issues involving norms for
short forms that are derived from an administra-
tion of the complete battery and statistical prob-
lems that occur because of correlated error
variance.

One of the problems with short-form norms
pertains to research conducted by Thompson
and colleagues. They explored the impact of es-
timated IQs obtained just from administration of
Silverstein’s short forms versus the IQs estimated
from these same brief tests embedded in the
complete WAIS-R. Such studies are sorely
needed because virtually all short-form research
has come from after-the-fact studies of complete
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intelligence tests, not from separate administra-
tions of the abbreviated batteries. Silverstein’s
dyad (V–BD) was found by Thompson to yield
overestimates of IQ when administered in isola-
tion. A second problem with norms concerns the
Satz-Mogel split-half abbreviations of Wech-
sler’s tests. These kinds of short forms have been
common research topics, and continue to evoke
investigations in the twenty-first century, but it is
highly questionable whether norms based on a
complete administration of the WAIS-R or
WAIS-III are applicable to IQs obtained when
every second or third item is administered.
Cella’s “modified” WAIS-R, which adjusts the
starting points of numerous subtests to save ad-
ministration time, has flaws similar to the Satz-
Mogel procedure.

The statistical issue surrounding short-form
use concerns the fact that, when validity coeffi-
cients are obtained (correlation of short form
with Full Scale) based on a single administration
of the complete battery, there is spuriousness due
to correlated error variance. Depending on the
purposes of administering a short form, it is
sometimes advisable to apply Silverstein’s “cor-
rection” to validity coefficients and sometimes
advisable to interpret the obtained coefficients.
In any case, we argue that the problems with
norms and the statistical concerns are all based on
the fact that both norms and validity coefficients
are based on administration of the complete bat-
tery, and not on a separate administration of just
the short form.

Some researchers have argued that Silver-
stein’s V–BD Wechsler short form is unfair to
African Americans because the component sub-
tests produce among the largest ethnic differ-
ences. Similar concerns might apply to Hispanics
because of the inclusion of Vocabulary. Conse-
quently, our suggestion to abandon short forms in
favor of the new breed of brief tests required
careful consideration for their applicability to
these two ethnic groups; both the WASI and
WRIT include V and BD, and the K-BIT in-
cludes a measure of vocabulary. Data on the

WAIS-III versions of WASI subtests suggest that
both the two-subtest and four-subtest versions of
the WASI are fair to administer to African Amer-
icans and Hispanics. K-BIT versus KAIT ethnic-
difference data, however, suggest not using the
K-BIT in place of the KAIT or the WAIS-III
with these ethnic groups. No pertinent ethnic
data are available for the WRIT.

Since 1990, Ward, Ryan, and others have sup-
ported the use of a seven-subtest WAIS-R or
WAIS-III short form. We argue against this
short form and in favor of the new brief tests be-
cause no norms are available only for the seven-
subtest short form. We urge examiners to admin-
ister the 11 WAIS-III subtests that are needed to
yield the four factor indexes (eliminating the
long Comprehension and Picture Arrangement
subtests if time is an issue), but not to give the
seven-subtest short form.

The use of brief intelligence tests is justified
under certain conditions, for example, for screen-
ing, so long as the scores are not used for categori-
zation, diagnosis, or drawing neuropsychological
inferences. Otherwise, comprehensive IQ tests
should be administered.

The remainder of the chapter reviews several
available brief tests, all having excellent psycho-
metric properties. The brief tests are organized
as follows: (1) the best brief tests that yield mea-
sures of both verbal and nonverbal intelligence;
(2) the best measures of either verbal or nonver-
bal ability; (3) specialized brief tests, for example,
of functional intelligence.

The WASI, K-BIT, and WRIT are all brief
measures of intellectual ability that provide a
global IQ as well as a verbal/crystallized score
and a visual/fluid score. All three instruments
have strong psychometric properties and were
standardized on large, highly representative
samples. Their correlations with more compre-
hensive measures of IQ are generally impressive
and support their valid use in most assessment
situations where a brief test is justified.

PPVT-III is a solid measure of receptive vo-
cabulary, which has also been used by many
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(wrongly) to estimate intelligence. It is an easy
and quick task to administer and score. Although
the PPVT-III correlates moderately to substan-
tially with tests of intelligence, it cannot be used
interchangeably with an intelligence test. There-
fore, it should not be used alone as a criterion for
diagnosis or placement in assessment, but it is a
helpful component in a more comprehensive
battery of tests.

The GAMA and MAT are both nonverbal
brief tests of visual–spatial, perceptual organiza-
tion ability. They provide a viable alternative
means to test individuals for whom verbal com-
munication is difficult. For example, individuals
who do not speak English as their primary lan-
guage, individuals with hearing impairments, or

individuals with learning impairments may be
suited for administration of these instruments.

The K-SNAP and K-FAST are two brief spe-
cialized tests in what they measure and the pur-
poses for which they are applicable. The K-SNAP
measures neuropsychological functioning across
various levels of complexity, and the K-FAST
measures functional intelligence and achieve-
ment, as well as specific facets of adaptive behav-
ior. These two instruments were co-normed and
have strong psychometric properties. The validity
of these instruments is supported by factor-ana-
lytic data that shows the K-FAST to measure pri-
marily crystallized abilities and the K-SNAP to
measure primarily fluid and visualization skills.
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A P P E N D I X A 

Alternative Approach to 
Interpreting the WAIS-III: 
Applying the Theory-Based 

Flanagan-Kaufman Interpretive 
Method for the WISC-IV

Chapters 11 and 12 provide two methods for in-
terpreting the profile of scores yielded by the
WAIS-III, one requiring a sequence of steps and
the other demanding a more “simultaneous”
synthesis of the pattern of a person’s scores.
These two methods parallel the sequential (mul-
tistep) and simultaneous interpretive systems de-
veloped for the WAIS-R in the first edition of
this book (Kaufman, 1990). The multistep
method also mirrors the interpretive approach
we have applied to other Wechsler scales (Kauf-
man & Lichtenberger, 1999, 2000; Lichten-
berger & Kaufman, 2004) and reflects the tenets
of the original interpretive system that Kaufman
(1979) developed for the WISC-R.

More recently, Kaufman and his colleagues
have modified his original interpretive system
substantially in favor of a new approach that is

more theory driven and that integrates norma-
tive assessment (performance relative to age
peers) with ipsative assessment (performance rel-
ative to the person’s own mean level). This new
approach was developed by Flanagan and Kauf-
man (2004) for the latest version of Wechsler’s
scales—the Wechsler Intelligence Scale for
Children: Fourth Edition (WISC-IV; Wechsler,
2003)—and is described in depth in their recent
book, Essentials of WISC-IV Assessment. The
Flanagan-Kaufman approach depends heavily
on the merger of the Horn-Cattell and Carroll
theories of intelligence (Cattell-Horn-Carroll
or CHC theory). This CHC theory-based ap-
proach has also been applied to the interpreta-
tion of the new Kaufman Assessment Battery for
Children—Second Edition (KABC-II; Kaufman
& Kaufman, 2004) in Essentials of KABC-II
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Assessment (Kaufman, Lichtenberger, Fletcher-
Janzen, & Kaufman, 2005). For the most recent
perspectives on CHC theory, consult chapters
by McGrew (2005) and Horn and Blankson
(2005).

In Appendix A, we apply this new interpretive
system to the WAIS-III by patterning the steps
after the WISC-IV interpretive steps (Flanagan
& Kaufman, 2004). Appendix B provides a blank
interpretive worksheet to permit examiners to
conduct all of the calculations and decision mak-
ing required in the seven steps of this new
WAIS-III interpretive system. Appendix C pre-
sents norms tables for new combinations of
WAIS-III subtests that are incorporated into the
new interpretive system. And Appendix D, writ-
ten by Alan Kaufman and Dawn Flanagan, pro-
vides commentary on two important, related
issues: (a) It evaluates an article by Watkins and
Canivez (2004) that is critical of the Kaufman-
Lichtenberger hypothesis-generation approach
to Wechsler interpretation; and (b) it articulates
the guiding principles and rationale for the new
theory-based interpretive system that they de-
veloped for the WISC-IV (Flanagan & Kauf-
man, 2004) and that we have incorporated into
Appendix A for the WAIS-III.

Unlike the WAIS-III (and the WISC-III,
WPPSI-III, and all previous Wechsler scales),
the WISC-IV does not provide separate Verbal
and Performance IQs. Instead, the WISC-IV
offers five global scores: a Full-Scale IQ and
standard scores, called Indexes, on four scales—
Verbal Comprehension, Perceptual Reasoning,
Working Memory, and Processing Speed. The
four WISC-IV Indexes are clearly analogous to
the four WAIS-III Indexes. They differ only in
the subtest content of three Indexes (Processing
Speed is identical in content on the WAIS-III
and WISC-IV) and in the name of one Index
(Perceptual Reasoning on the WISC-IV is called
Perceptual Organization on the WAIS-III). Ta-
ble A.1 shows the subtest content of the four In-
dexes on the WAIS-III and WISC-IV.

Because the WISC-IV does not offer Verbal
or Performance IQs, these separate IQs play no
part in the WISC-IV interpretive system; hence,
Verbal and Performance IQs are excluded from
the analog system presented in this Appendix for
the WAIS-III. Examiners who find value in the
information yielded by the Verbal and Perfor-
mance IQs may prefer to use the interpretive
systems detailed in Chapters 11 and 12 instead of
the alternate approach presented here. However,
those examiners may also opt to merge the sys-
tems from Chapters 11 and 12 with the new sys-
tem presented in this Appendix. For example, an
examiner may choose to use Steps 1 through 7 in
the sequential approach to WAIS-III interpreta-
tion that are described in depth in Chapter 11.
However, instead of performing Steps 8 and 9 in

TABLE A.1 Subtest Composition of the Four 
WAIS-III and WISC-IV Indexes

WAIS-III WISC-IV

Verbal Comprehension
Vocabulary
Similarities
Information

Vocabulary
Similarities
Comprehensive

Perceptual Organization (Perceptual Reasoning)
Block Design
Matrix Reasoning
Picture Completion

Block Design
Matrix Reasoning
Picture Concepts

Working Memory
Digit Span
Letter-Number 

Sequencing
Arithmetic

Digit Span
Letter-Number 

Sequencing

Processing Speed
Digit Symbol—Coding
Symbol Search

Coding
Symbol Search

NOTE: Italics denote subtests that are the same on the 
WAIS-III and WISC-IV Indexes.
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Chapter 12, the examiner may prefer to substi-
tute Step 7 in the new system that involves six
clinical comparisons derived from CHC theory.

For examiners who agree with The Psycho-
logical Corporation’s decision to abandon Verbal
and Performance IQs in favor of the four In-
dexes for the WISC-IV, and who value the use of
the well-validated CHC theory as the founda-
tion for interpreting test profiles, the system pre-
sented in this Appendix can easily function as a
“stand-alone” method to replace both WAIS-III
interpretive systems presented in Chapters 11
and 12. Appendix A, therefore, provides examin-
ers with either a replacement system or a supple-
mentary system, depending on their preferences,
that increases their options for interpreting
WAIS-III profiles.

The new system includes seven steps, de-
scribed briefly in the sections that follow. Each
step is illustrated by showing a completed inter-
pretive worksheet for either Aimée L., age 26, or
Nicole H., age 34, two women who were evalu-
ated on the WAIS-III and whose case reports ap-
pear in Chapter 12 (pages 496–507). Consult
Flanagan and Kaufman (2004, Chapter 4) for a
more thorough treatment of each step, especially
regarding its rationale. As noted, the Flanagan-
Kaufman method links ipsative assessment with
normative assessment, rather than focusing ex-
clusively on either one or the other. Previously,
Kaufman and colleagues (Kaufman, 1979, 1994;
Kaufman & Kaufman, 1977; Kaufman & Licht-
enberger, 2000) stressed ipsative methods for
identifying areas of strength and weakness,
whereas Flanagan and colleagues emphasized
normative approaches (e.g., Flanagan, McGrew,
Ortiz, & Mascolo, 2002; Flanagan & Ortiz,
2001). In addition to integrating ipsative and
normative approaches, the new interpretive ap-
proach (a) excludes individual subtest interpreta-
tion; (b) uses base rate data to evaluate the
clinical meaningfulness of score variability; and
(c) grounds interpretation firmly in the CHC
theory of cognitive abilities.

REQUIRED INTERPRETIVE STEPS: 
ANALYZE THE FS-IQ AND THE 
INDEX PROFILE WHEN THE 13 

REQUISITE WAIS-III SUBTESTS
ARE ADMINISTERED

Step 1: Report the Person’s 
WAIS-III Standard Scores
(FS-IQ and Indexes) and 

Subtest Scaled Scores

WAIS-III examiners must administer 11 subtests
to obtain a person’s FS-IQ, even though two of
those subtests (Comprehension and Picture Ar-
rangement) do not contribute to the four Indexes.
An additional two subtests (Symbol Search and
Letter-Number Sequencing) must be adminis-
tered to permit examiners to interpret all four In-
dexes. Consequently, a total of 13 subtests must be
administered for examiners who wish to conduct
all seven steps in this interpretive system.

For Step 1, create a table of the person’s stan-
dard scores (FS-IQ and four Indexes), as well as
the person’s scaled scores on all subtests admin-
istered. Report the name of each Index and sub-
test along with the person’s obtained score on
each one. For the FS-IQ and Indexes only, report
the confidence interval, percentile rank, and de-
scriptive category associated with the person’s
obtained standard scores. For subtests, report
the percentile associated with the person’s ob-
tained scaled scores. (Reporting the Verbal IQ
and Performance IQ, and their confidence inter-
vals, percentile ranks, and descriptive categories
is optional, based on examiner preference. These
IQs are not included in the interpretive system.)
Examiners need to select whether to use the 90%
or 95% confidence interval for standard scores,
namely the FS-IQ and the four Indexes. Examin-
ers should always report standard scores with
their associated confidence intervals.
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Traditional descriptive category systems con-
sider Average functioning to be 90–109 and
include other categories such as Low Average
(80–89) and Superior (120–129). A traditional
category system is included in the WAIS-III Ad-
ministration and Scoring Manual (Wechsler, 1997,
Table 2.3), and those descriptive labels appear
frequently in case reports (see, for example, Li-
chtenberger, Mather, Kaufman, & Kaufman,
2004). Flanagan and Kaufman (2004) offer an al-
ternative category approach known as the “Nor-
mative Descriptive System” (shown in Table A.2)
that is based on the distance, in standard devia-
tion (SD) units, from the mean. The Average
Range in the Normative system is 85 to 115,
which corresponds to 100 ± 1 SD. Although ei-
ther system may be used to classify a person’s
overall intellectual functioning on the WAIS-III,
Flanagan and Kaufman (2004) recommend the
Normative Descriptive System, a general ap-
proach that “is commonly used by neuropsychol-
ogists and is becoming more widespread among
clinical and school psychologists” (p. 123).

Figure A.1 provides an illustration of Step 1 of
the interpretive system. It presents a table of
scores for Aimée L., a 26-year-old woman who
referred herself for evaluation because of con-
cerns about her memory (see Aimée’s case report

in Chapter 12 on pages 501–507; her scores are
also presented in Table 12.8). Aimée’s examiner
used the 95% confidence interval. Although
most of the information contained in this table is
found on the cover of the WAIS-III Record
Form, examiners may choose to create a similar
table for inclusion in a psychological report, us-
ing the blank interpretive worksheet for Step 1
in Appendix B.

Step 2: Determine the Best 
Way to Summarize Overall 

Intellectual Ability
Two composites are available for the WAIS-III—
the traditional FS-IQ and the General Ability In-
dex (GAI), composed only of the subtests that
constitute the VCI and POI (Tulsky, Saklofske,
Wilkins, & Weiss, 2001). The GAI, which ex-
cludes subtests associated with a person’s working
memory and processing speed, has also been used
as an alternate measure of global intelligence for
the WISC-III (Prifitera, Weiss, & Saklofske,
1998) and WISC-IV (Flanagan & Kaufman,
2004). The three VCI and three POI subtests that
compose the WAIS-III GAI are generally the best
measures of g, whereas the Working Memory and
Processing Speed subtests are among the worst
measures (Tulsky et al., 2001). Because the GAI is
composed of strong measures of general ability, it
is especially useful for estimating general ability
for individuals whose scores on memory and
speed subtests deviate significantly from their
scores on measures of verbal and nonverbal tasks
(Prifitera et al., 1998). These basic principles
about the GAI influenced Flanagan and Kaufman
when they developed Step 2 of the WISC-IV in-
terpretive system and, therefore, they also provide
the rationale for Step 2 of this analogous WAIS-
III system.

Steps 2a and 2b, described next, help deter-
mine whether the FS-IQ or GAI provides the
best measure of a person’s global intellectual
ability (or whether neither global score should
be used).

TABLE A.2 Alternative “Normative” Descriptive
System for WAIS-III

Standard
Score 
Range

Alternative Description
of Performance

131+ Upper Extreme/Normative Strength
116 to 130 Above Average/Normative Strength

85 to 115 Average Range/Normal Limits

70–84 Below Average/Normative Weakness
≤69 Lower Extreme/Normative Weakness

NOTE: Table A.2 from Rapid Reference 4.4 in Essentials of
WISC-IV Assessment (Flanagan & Kaufman, 2004), reprinted
with permission.
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Step 2a.

Consider the person’s four WAIS-III Indexes.
Subtract the lowest Index from the highest In-
dex. Answer the following question: Is the size of
the standard score difference less than 1.5 SDs (< 23
points)?

• If Yes, then the FS-IQ may be interpreted as a
reliable and valid estimate of a person’s global
intellectual ability. Proceed directly to Step 3.

• If No, then the variation in the Indexes that
compose the FS-IQ is considered too great (i.e.,
≥ 23 points) for the purpose of summarizing

FIGURE A.1 Illustration of Step 1 from the WAIS-III Interpretive Worksheet using Aimée L.’s profile of scores
(see Aimée’s case report in Chapter 12, pages 501–507).

Step 1. Report the Person’s WAIS-III Standard Scores (FS-IQ and Indexes) and Subtest Scaled Scores

For IQ and Indexes, report standard score, confidence interval, percentile rank, and descriptive category. For
subtests, report scaled scores and percentile ranks only (see Table A.2 for descriptive categories).

Index
Subtest Score 95% CI

Percentile
Rank Descriptive Category

Verbal Comprehension 129 [122–133] 97.0 Above Average/Normative Strength

Vocabulary 19 99.9
Similarities 12 75.0
Information 14 91.0
(Comprehension) 14 91.0

Perceptual Organization 123 [114–129] 94.0 Above Average/Normative Strength

Picture Completion 15 95.0
Block Design 12 75.0
Matrix Reasoning 14 91.0
(Picture Arrangement) 11 63.0

Working Memory 115 [107–121] 84.0 Average Range/Normal Limits

Arithmetic 14 91.0
Digit Span 10 50.0
Letter-Number Sequencing 14 91.0

Processing Speed 114 [103–121] 82.0 Average Range/Normal Limits

Digit Symbol—Coding 11 63.0
Symbol Search 14 91.0

Full Scale IQ 123 [118–127] 94.0 Above Average/Normative Strength

Optional
Verbal IQ 124 [118–128] 95.0 Above Average/Normative Strength

Performance IQ 117 [109–123] 87.0 Above Average/Normative Strength

NOTES: Subtests appearing in parenthesis do not contribute to the Index. CI = Confidence Interval.
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global intellectual ability in a single score (i.e.,
the FS-IQ). Proceed to Step 2b.

Step 2b.

When the FS-IQ is not interpretable, determine
whether an abbreviated GAI may be used to
describe overall intellectual ability. Answer the
following question: Is the size of the standard score
difference between the VCI and POI less than 1.5
SDs (< 23 points)?

• If Yes, then the GAI may be calculated and in-
terpreted as a reliable and valid estimate of a
person’s general intellectual ability. To calcu-
late the GAI and obtain its 90% or 95% con-
fidence intervals, simply sum the scaled scores
on the six subtests that compose the GAI (Vo-
cabulary, Similarities, Comprehension, Block
Design, Matrix Reasoning, Picture Comple-
tion) and enter this sum into Table C.1 (Ada-
pated from Table 1 of Tulsky et al., 2001). For
example, consider a person whose sum of
scaled scores on the six GAI subtests equals
39. Enter this sum into Table C.1 and deter-
mine that GAI = 80 with a 95% confidence in-
terval of 86–96. The GAI standard scores
calculated from Tulsky et al.’s (2001) table
yield a very high average GAI reliability coef-
ficient of .97 for the overall sample. After cal-
culating GAI, proceed to Step 3.

• If No, then the variation in the Indexes that
compose the GAI is considered too great (i.e.,
≥ 23 points) for the purpose of summarizing
global ability in a single score (i.e., GAI).
Therefore, neither FS-IQ nor GAI is appro-
priate, suggesting that the person’s global
ability cannot be meaningfully conveyed as a
single score. Proceed to Step 3.

The case of Nicole H., a 34-year-old college
student who referred herself for evaluation

because of learning problems (see Chapter 12),
provides an excellent illustration of Step 2. She
earned the following WAIS-III Indexes (see Ta-
ble 12.7): VCI = 118; POI = 103; WMI = 82; PSI
= 91. Figure A.2 presents a filled-out WAIS-III
interpretive worksheet showing Step 2 computa-
tions for Nicole H. As shown, Step 2a requires
subtracting her lowest Index (82 on WMI) from
her highest Index (118 on VCI). The difference
of 36 points is greater than 23 points, indicating
that the variation in the Indexes that compose
the FS-IQ is considered too great for the pur-
pose of summarizing Nicole’s global intellectual
ability in a single score (i.e., the FS-IQ). How-
ever, as shown in Figure A.2, the difference be-
tween Nicole’s VCI and POI is 15 points, less
than 1.5 SDs (23 points). Therefore, Nicole’s
GAI of 112 ± 5, obtained by entering her sum of
scaled scores on the six pertinent subtests (sum =
72) in conversion Table C.1, may be interpreted
as a reliable and valid estimate of her global in-
tellectual ability. Table C.1 can be used to deter-
mine percentile ranks for GAIs. This was done
for Nicole, yielding a percentile rank of 79 (see
Figure A.2).

Flanagan and Kaufman (2004) used a for-
mula-based method for calculating the GAI for
the WISC-IV, but Tulsky et al.’s (2001) GAI
conversion table uses actual standardization data
to determine the WAIS-III GAI. Though the
two methods of computing GAI often yield
similar, but not identical, results, it is always
preferable to use a conversion table based on
standardization data whenever it is available
(such data were not available for the WISC-IV
when Flanagan & Kaufman, 2004, went to
press). As emphasized in the recent WISC-IV
Technical Report #4 (Raiford, Rolfhus, Weiss,
& Coalson, 2005), GAI conversion tables based
on actual standardization are more precise than
formula-based tables: “The Tellegen and Briggs
formula underestimates scores in the upper por-
tion of the distribution and overestimates scores

appa.fm  Page 668  Thursday, May 5, 2005  1:49 PM



APPENDIX A ALTERNATIVE APPROACH TO INTERPRETING THE WAIS-III 669

FIGURE A.2 Illustration of Step 2 from the WAIS-III Interpretive Worksheet using Nicole H.’s
profile of scores (see Nicole’s case report in Chapter 12, pages 496–501).

STEP 2. Determine the Best Way to Summarize Overall Intellectual Ability

Step 2a. To determine whether the FS-IQ is interpretable, subtract the Lowest Index from the Highest
Index.

Is the size of the difference less than 1.5 standard deviations (i.e., < 23 points)?

Yes No

If YES, then the FS-IQ may be interpreted as a reliable and valid estimate of a person’s overall intel-
lectual ability.

If NO, then proceed to Step 2b.

Step 2b. To determine whether the General Ability Index (GAI) may be used to summarize overall in-
tellectual ability, calculate the difference between the VCI and POI 

Is the size of the difference less than 1.5 standard deviations (i.e., < 23 points)?

Yes No

If YES, then the GAI can be calculated and interpreted as a reliable and valid estimate of the person’s
overall intellectual ability.

If NO, then proceed to Step 3.

To calculate the GAI, sum 6 subtest scaled scores of the 3 VCI subtests and 3 POI subtests and
locate the GAI that corresponds to this sum in Table C.1 (adapted from D. S. Tulsky, D. H. Sak-
lofske, C. Wilkins, & L. G. Weiss (2001). Development of a General Ability Index for the Wechsler
Adult Intelligence Scale—Third Edition. Psychological Assessment, 13, 566–571.) 

Index Names: VCI WMI
Index Standard Scores: 118 – 82 = 36

Highest Lowest Difference

Index Standard Scores: 118 – 103 = 15

VCI POI Difference

Scaled Scores: 13 + 13 + 14 + 10 + 13 + 9 = 72 = 112

Voc Sim Info MR BD PC Sum of Subtest
Scaled Scores

GAI
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in the lower portion of the distribution. On av-
erage, this difference is approximately 2–3
points, but can be as much as 6 points for some
children with mental retardation or some gifted
children” (p. 3). WAIS-III standardization data
were not available for us to use in developing
norms tables for clinical clusters used in step 7.
Tables C.2 through C.9 are, therefore, formula-
based and are not as precise at the extreme ends
of the distribution as tables developed from
standardization data.

Although we encourage examiners to use
Tulsky et al.’s (2001) GAI conversion table (re-
printed in Table C.1), we do not endorse their
arguments that the GAI, in general, should be
used in preference to the FS-IQ because,
conceptually, the “GAI is an improved way to
obtain such a global score when such a score is
needed” (p. 570). Nor do we believe that use of
the GAI is justified so examiners won’t have “to
administer the more lengthy Picture Arrange-
ment and Comprehension subtests” (Tulsky et
al., 2001, p. 570). We prefer the logic expressed
by Raiford et al. (2005) regarding the WISC-IV
GAI, namely that it is primarily useful in clinical
situations (e.g., a significant and unusual discrep-
ancy between VCI and WMI or between PRI
and PSI). More specifically, we agree with Flana-
gan and Kaufman (2004) that the FS-IQ, as orig-
inally conceptualized by Wechsler, should be the
global score of choice unless it includes so much
variability that it cannot be meaningfully inter-
preted. In that instance, it is sensible to substitute
the GAI for the FS-IQ. But, again, we believe
that the GAI should only be computed and inter-
preted if it does not contain too much variability.
We therefore recommend that Tulsky et al.’s ta-
ble be used to compute GAI only when two con-
ditions are met: (a) there is too much variability
among the four Indexes to permit meaningful in-
terpretation of FS-IQ; and (b) standard scores on
the two scales that compose GAI (VCI and POI)
differ by less than 1.5 SDs, indicating that GAI
provides a meaningful summary of the person’s
global ability.

STEP 3: DETERMINE 
WHETHER EACH OF 
THE FOUR INDEXES 
IS UNITARY, AND 

THUS INTERPRETABLE

When the variability among subtest scaled scores
within an Index is unusually large, the Index does
not provide a good estimate of the ability it is in-
tended to measure and, therefore, is not inter-
pretable. In other words, when a substantial
difference between the scaled scores composing
an Index is found, the Index cannot be inter-
preted as representing a unitary ability. The no-
tion of unitary abilities was also a guiding
principle for Steps 4 through 6 of the sequential
approach to WAIS-III profile interpretation (see
Chapter 11), and to our approach for interpret-
ing other Wechsler scales as well (Kaufman,
1994; Kaufman & Lichtenberger, 2000; Lichten-
berger & Kaufman, 2004).

Step 3a.

Determine whether the size of the difference
among subtest scaled scores within the VCI
(composed of three subtests) is too large. Sub-
tract the lowest subtest scaled score from the
highest subtest scaled score. Answer the follow-
ing question: Is the size of the difference less than 1.5
SDs (< 5 points)?

• If Yes, then the ability presumed to underlie
the VCI is unitary and may be interpreted.

• If No, then the difference is too large (5
points or greater) and the VCI cannot be in-
terpreted as representing a unitary ability.

Step 3b.

Follow the same procedure as in Step 3a to de-
termine the interpretability of the POI (also
composed of three subtests).
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Step 3c.

Follow the same procedure as in Step 3a to de-
termine the interpretability of the WMI (also
composed of three subtests).

Step 3d.

Determine whether the size of the difference be-
tween the subtest scaled scores that compose the
two-subtest PSI is too large. Subtract the lower
scaled score from the higher one. Answer the
following question: Is the size of the difference less
than 1.5 SDs (< 5 points)?

• If Yes, then the ability presumed to underlie
the PSI is unitary and may be interpreted.

• If No, then the difference is too large (5
points or greater) and the PSI cannot be in-
terpreted as representing a unitary ability.

Figure A.3 presents a filled-out interpretive
worksheet for Step 3 that uses the WAIS-III pro-
file of Aimée L. (Figure A.1) as an illustration.
Step 3a requires subtracting her lowest VCI
scaled score (12 on Similarities) from her highest
VCI scaled score (19 on Vocabulary). The differ-
ence of 7 points is too large (5 points or greater),
so the VCI cannot be interpreted as representing
a unitary ability for her. From the vantage point
of CHC theory, that non-interpretable ability is
Crystallized Intelligence (Gc).

However, Steps 3b, 3c, and 3d all reveal rela-
tively small differences (3–4 points) between
Aimée’s highest and lowest scaled scores on the
other three Indexes. Consequently, the abilities
presumed to underlie the POI, WMI, and PSI
are each unitary and may be interpreted. Based
on CHC theory, the POI measures both Fluid
Reasoning (Gf ) and Visual Processing (Gv); the
WMI measures Short-Term Memory (Gsm); and
the PSI measures Processing Speed (Gs). (Ap-
pendix B provides a blank interpretive worksheet
to assist examiners in making the calculations for
Step 3, as well as all other steps of the system.)

Although an Index is considered uninterpret-
able when the variability among the subtests it
comprises is too large, in some instances Flana-
gan and Kaufman (2004) argue that it makes
sense to look at the normative classifications of
the scaled scores to determine whether a general
conclusion may be made about a person’s range
of observed functioning in the ability presumed
to underlie the Index. Specifically, when all sub-
test scaled scores within an Index are consis-
tently low (≤ 8) or consistently high (≥ 12), that
fact should be noted and explained in a report.

That special circumstance is evident in the il-
lustrative profile of Aimée. Though her VCI is
not interpretable, all of the separate VCI scaled
scores are 12 or greater. We might communicate
that result as follows:

The Verbal Comprehension Index (VCI), a measure of
Crystallized Intelligence (Gc), represents Aimée’s ability
to reason with previously learned information. Gc ability
develops largely as a function of both formal and infor-
mal educational opportunities and experiences and is
highly dependent on exposure to mainstream U.S. cul-
ture. The variability among Aimée’s performances on
the various Verbal Comprehension subtests was unusu-
ally large, indicating that her overall Gc ability cannot
be summarized in a single score (i.e., the VCI). However,
it is clear that Aimée’s Gc ability is a notable integrity for
her because her performance on the tasks that comprise
the VCI ranged from Average Range/Normal Limits to
Upper Extreme/Normative Strength.

See Flanagan and Kaufman (2004, pp. 133–136),
for additional illustrations of how to communi-
cate similar kinds of findings on the WISC-IV.

Step 4: Determine Normative 
Strengths and Normative 

Weaknesses in the Index Profile
Only unitary Indexes identified in the previous
step are included in this analysis. For example, in
the case of Aimée, only her POI, WMI, and PSI
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FIGURE A.3 Illustration of Step 3 from the WAIS-III Interpretive Worksheet using Aimée L.’s
profile of scores (see Aimée’s case report in Chapter 12, pages 501–507).

STEP 3. Determine Whether Each of the Four Indexes is Unitary and, Thus Interpretable

Step 3a. Calculate the difference between the highest and lowest VCI subtest scaled scores. 

Is the difference between the highest and lowest VCI subtest scaled scores < 5?

Yes No

If YES, interpret the VCI as representing a unitary Index.
If NO, do not interpret the VCI as representing a unitary Index.

Proceed to Step 3b.

Step 3b. Calculate the difference between the highest and lowest POI subtest scaled scores. 

Is the difference between the highest and lowest POI subtest scaled scores < 5?  

Yes No

If YES, interpret the POI as representing a unitary Index.
If NO, do not interpret the POI as representing a unitary Index.

Proceed to Step 3c.

Step 3c. Calculate the difference between the highest and lowest WMI subtest scaled scores. 

Is the difference between the highest and lowest WMI subtest scaled scores < 5?

Yes No

If YES, interpret the WMI as representing a unitary Index.
If NO, do not interpret the WMI as representing a unitary Index.

Proceed to Step 3d.

Step 3d. Calculate the difference between the PSI subtest scaled scores.

(Continues)

VCI Subtest Scaled Scores: 19 – 12 = 7

Highest Lowest Difference

POI Subtest Scaled Scores: 15 – 12 = 3

Highest Lowest Difference

WMI Subtest Scaled Scores: 14 – 10 = 4

Highest Lowest Difference

PSI Subtest Scaled Scores: 14 – 11 = 3

Highest Lowest Difference
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would be considered at this step. To determine
Normative Strengths and Normative Weaknesses in
a person’s Index profile, review the exact value of
the interpretable Indexes. If the Index standard
score is greater than 115, then the ability mea-
sured by the Index is a Normative Strength. If the
Index standard score is less than 85, then the
ability measured by the Index is a Normative
Weakness. If the Index standard score is between
85 and 115 (inclusive), then the ability measured
by the Index is Within Normal Limits. Aimée’s
POI of 123 is a Normative Strength. However,
her WMI of 115 and PSI of 114 are both in the

Average Range, and, therefore, Within Normal
Limits. Figure A.4 provides a snapshot of Step 4
of the WISC-IV interpretive worksheet for
Aimée.

Determine Personal Strengths
and Personal Weaknesses 

in the Index Profile
The Normative Strengths and Normative Weak-
nesses discussed in Step 4 indicate a person’s abil-
ities relative to other individuals of about the

FIGURE A.4 Illustration of Step 4 from the WAIS-III Interpretive Worksheet using Aimée L.’s
profile of scores (see Aimée’s case report in Chapter 12, pages 501–507).

STEP 4. Determine Normative Strengths and Normative Weaknesses in the Index Profile

Enter the name of each interpretable Index in the table below. Record the standard score for each 
interpretable Index. Place a checkmark in the box corresponding to the appropriate normative 
category for each Index.

Interpretable
Index

Standard
Score

Normative
Weakness

<85

Within Normal
Limits
85–115

Normative
Strength

>115

POI 123

WMI 115

PSI 114

FIGURE A.3 (Continued)

Is the difference between the highest and lowest PSI subtest scaled scores < 5?

Yes No

If YES, interpret the PSI as representing a unitary Index.
If NO, do not interpret the PSI as representing a unitary Index.

Proceed to Step 4.
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same age. In contrast, Personal Strengths and
Personal Weaknesses, which are identified in
Step 5, refer to Indexes that differ significantly
from the person’s own mean Index. Table A.3
provides descriptions of these terms, as well as
other terms that are pertinent for understanding
Step 5. Figure A.5 illustrates Steps 5a, 5b, 5c, and
5d for Nicole H., the 34-year-old college student
with learning problems whose case report ap-
pears in Chapter 12. Figure A.5 shows the calcu-
lations and decision making required for filling
out Step 5 in the interpretive worksheet.

Step 5a.

Compute the mean of the person’s Index stan-
dard scores and round to the nearest tenth of a

point. Note that all Indexes (interpretable and
noninterpretable) are included in the computa-
tion of the mean for practical reasons. Excluding
any Index would result in the need for numerous
tables for determining both statistical signifi-
cance and uncommon Index variation (i.e., mean
Indexes based on 2, 3, and 4 Index combinations).
Nicole’s mean Index is 98.5 (see Figure A.5).

Step 5b.

Subtract the mean of all Index standard scores
from each interpretable Index standard score. Us-
ing the values reported in the Table A.4, deter-
mine whether the size of the difference between
an interpretable Index and the mean of all Indexes
is significant. Table A.4 includes differences

TABLE A.3 Terms Used to Describe Fluctuations in a Person’s WAIS-III Index Profile

Term (Abbreviation)  Definition

Index A standard score with a mean of 100 and standard deviation of 15.
Normative Strength (NS) An Index that is above 115. 
Normative Weakness (NW) An Index that is below 85. 
Normal Limits (NL) An Index that is 85–115 (inclusive).
Personal Strength (PS) An Index that is significantly higher than the examinee’s own mean Index, using 

the .05 level of significance.
Personal Weakness (PW) An Index that is significantly lower than the examinee’s own mean Index, using 

the .05 level of significance.
Uncommon Personal Strengths 
(PS/Uncommon) 

A Personal Strength that is not only statistically significant but that is also 
substantially different from the examinee’s own mean. That is, the size of the 
difference between the Index and the examinee’s mean of all four Indexes is 
unusually large, occurring less than 10% of the time in the WAIS-III 
standardization sample.

Uncommon Personal 
Weaknesses (PW/Uncommon)

A Personal Weakness that is not only statistically significant but that is also 
substantially different from the examinee’s own mean. That is, the size of the 
difference between the Index and the examinee’s mean of all four Indexes is 
unusually large, occurring less than 10% of the time in the WAIS-III 
standardization sample.

Key Asset (KA) An Index that is an Uncommon Personal Strength and a Normative Strength.
High Priority Concern (HPC) An Index that is an Uncommon Personal Weakness and a Normative 

Weakness.

NOTE: This table is reprinted with slight modifications from Flanagan and Kaufman (2004, Rapid Reference 4.10), with permission.
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FIGURE A.5 Illustration of Step 5 from the WAIS-III Interpretive Worksheet using Nicole H.’s
profile of scores (see Nicole’s case report in Chapter 12, pages 496–501).

STEP 5. Determine Personal Strengths and Personal Weaknesses in the Index Profile

Step 5a. Compute the mean of the person’s Indexes and round to the nearest tenth of a point. Note that
all Indexes (interpretable and noninterpretable) are included in the computation of the mean.

Step 5b. Fill in the table below as follows:

• Record the name of the interpretable Indexes in column (1)

• Record the interpretable Index standard score in column (2)

• Record the rounded mean of all Indexes in column (3) (from Step 5a)

• Record the difference Score (i.e., Standard Score minus Mean) in column (4)

• Record the critical value needed for the difference score to be considered significant in column 
(5) (these values are included below for p < .05)

• If the difference score equals or exceeds the critical value, record a “PS” for a positive (+) difference 
score or a “PW” for a negative (–) difference score.

Critical Value Needed for Significance for Ages 16–89

NOTE: The critical values listed in this table are at the p < .05 level of significance. For critical values at the p < .01
level of significance, see Table A.4.

Are there any personal strengths or weaknesses evident in the person’s Index profile?

Yes No
(Continues)

118 + 103 + 82 + 91 + 394 / 4 = 98.5

VCI POI WMI PSI (Sum) (Index Mean)

Interpretable
Index

(1)

Standard
Score

(2)

Rounded 
Mean of

All Indexes
(3)

Difference 
Score

(4)

Critical Value
Needed for
Significance

(5)

Personal Strength
or Personal
Weakness

(PS or PW)
(6)

VCI 118 98.5 +19.5 5.6 PS

POI 103 98.5 + 4.5 6.9

WMI 82 98.5 —16.5 6.4 PW

PSI 91 98.5 — 7.5 8.0

Age Group

 16–17 18–19 20–24 25–29 30–34 35–44 45–54 55–64 65–69 70–74 75–79 80–84 85–89

 VCI 6.6 6.0 6.0 5.8 5.6 5.7 5.6 5.3 5.2 5.8 5.8 5.5 5.9

 POI 7.0 7.3 6.7 6.2 6.9 6.5 6.7 5.9 5.8 6.4 7.4 7.0 7.9

 WMI 7.0 6.2 6.9 6.7 6.4 6.6 6.2 6.3 6.3 6.2 7.5 6.6 7.5

 PSI 8.8 8.7 8.8 8.6 8.0 7.8 7.6 7.6 7.5 7.9 8.2 8.1 8.2

Nicole is 34 years old
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FIGURE A.5 (Continued)

If YES, go to Step 5c.

If NO, proceed directly to Step 6.

Step 5c. Determine whether the personal strength/weakness is uncommon (base rate < 10%) in the
general population?

Difference scores are entered into this table only for unitary Indexes that were identified as Personal 
Strengths (PS) or Personal Weaknesses (PW) in Step 5b. Difference scores that are equal to or exceed 
the critical value listed in column 4 of the table should be denoted Uncommon (U).

NOTES: Critical values correspond to a base rate of < 10% and are from Table 3 in R. S. Longman (2004). Values
for comparison of WAIS-III index scores with overall means (Psychological Assessment, 16, 323–325).

Are there any uncommon personal strengths or weaknesses evident in the person’s Index 
profile?

Yes No

If YES, go to Step 5d.

If NO, proceed directly to Step 6.

Step 5d. Determine whether any of the interpretable indexes are Key Assets or High-Priority 
Concerns?

Review your findings from Steps 4, 5b, and 5c. For each relevant Index, place a checkmark in the 
column that accurately describes the findings for that Index. Indexes that represent an uncommon, 
normative and personal strength should be identified as a “Key Asset.” Indexes that represent an 
uncommon, normative and personal weakness should be identified as a “High Priority Concern.”

NOTES: NS = Normative Strength; NW = Normative Weakness; PS = Personal Strength; PW = Personal 
Weakness.

Index
Difference Score
(from Step 5b)

PS or PW
(from Step 5b)

Critical
Value

Uncommon (U)
or Not

Uncommon (NU)

VCI +19.5 PS ≥13.0 U
POI +4.5 ≥12.4
WMI –16.5 PW ≥13.3 U
PSI –7.5 ≥14.9

Index
NS

(Step 4)
NW

(Step 4)
PS

(Step 5b)
PW

(Step 5b)
Uncommon

(Step 5c)
Key

Asset

High
Priority
Concern

VCI

POI

WMI

PSI
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TABLE A.4 Differences Required for Statistical Significance (at p < .05 and p < .01) between an Index and the
Mean of All Four Indexes by Age and Overall Sample

Age
p

Value
Verbal 

Comprehension
Perceptual

Organization
Working
Memory

Processing
Speed

16–17 .05 6.6 7.0 7.0 8.8
.01 8.6 9.2 9.2 11.6

18–19 .05 6.0 7.3 6.2 8.7
.01 7.8 9.6 8.1 11.4

20–24 .05 6.0 6.7 6.9 8.8
.01 7.9 8.8 9.0 11.6

25–29 .05 5.8 6.2 6.7 8.6
.01 7.6 8.2 8.8 11.2

30–34 .05 5.6 6.9 6.4 8.0
.01 7.3 9.0 8.5 10.5

35–44 .05 5.7 6.5 6.6 7.8
.01 7.5 8.5 8.7 10.3

45–54 .05 5.6 6.7 6.2 7.6
.01 7.4 8.8 8.1 10.0

55–64 .05 5.3 5.9 6.3 7.6
.01 7.0 7.8 8.3 10.0

65–69 .05 5.2 5.8 6.3 7.5
.01 6.8 7.6 8.2 9.9

70–74 .05 5.8 6.4 6.2 7.9
.01 7.6 8.4 8.2 10.4

75–79 .05 5.8 7.4 7.5 8.2
.01 7.7 9.8 9.8 10.8

80–84 .05 5.5 7.0 6.6 8.1
.01 7.3 9.2 8.6 10.6

85–89 .05 5.9 7.9 7.5 8.2
.01 7.8 10.4 9.8 10.7

ALL .05 5.8 6.8 6.6 8.1
.01 7.6 8.9 8.7 10.7

NOTE: To use this table, subtract the mean of all four Indexes
from each interpretable Index to obtain a difference score for
each interpretable Index. Select a significance level (.01 or .05)
and compare the difference score to the value in the appropri-
ate row (.01 or .05) and the appropriate Index column. (We
recommend using the .05 level, which is shaded in the table.) If
the difference score is equal to or greater than this value, then
the difference is statistically significant. If the difference score
is less than this value, then the difference is not statistically sig-
nificant. For example, if a 40-year old obtained an (interpret-

able) WMI of 85 and the mean of all four Indexes was 95, then
you would subtract the mean of all four Indexes from the
WMI. The difference score of 10 (85 – 95 = 10) is compared to
the value for the WMI at the .05 level for a 40-year old (i.e.,
6.6). Because the difference score exceeds this value, you would
interpret the difference as statistically significant. Because the
WMI was lower than the mean, it is considered a personal
weakness. Information in this table was provided by Jack A.
Naglieri (personal communication, January 28, 2005). ALL =
Overall WAIS-III standardization sample.
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required for statistical significance at both the .05
and .01 levels. We recommend using the .05 level
that appears in the shaded rows of Table A.4, but
examiners may choose either the .05 or .01 level
(Appendix B’s Interpretive Worksheet lists values
only for the .05 level). Because some of the values
for specific age levels differ from those reported
for the total sample, we recommend using the dif-
ferences reported by age. In order to be consid-
ered statistically significant, the difference must
be equal to or greater than the value required for
significance. Note that the Bonferroni correction
has not been applied to values in Table A.4, to be
consistent with the method used for the WISC-
IV by Flanagan and Kaufman (2004). However,
others such as Longman (2004) have applied the
Bonferroni correction when conducting similar
analyses. Use the following criteria for identifying
personal strengths and weaknesses:

i. If the difference is significant and the Inter-
pretable Index is higher than the mean, then
the Index is a Personal Strength for the person.

ii. If the difference is significant and the Inter-
pretable Index is lower than the mean, than
the Index is a Personal Weakness for the person.

All four of Nicole’s Indexes are found to be inter-
pretable when Step 3 is conducted. (Nicole’s sub-
test scaled scores are shown in Table 12.7 in
Chapter 12.) Hence, all four of Nicole’s Indexes
were entered in the worksheet for Step 5b (Fig-
ure A.5). As shown, two of her difference scores
were large enough to be significant at the .05
level, as her VCI of 118 denotes a PS whereas her
WMI of 82 denotes a PW.

Step 5c.

Determine whether Personal Strengths and Per-
sonal Weaknesses are uncommon using the
< 10% base rate criterion. Because statistical sig-
nificance means only that an observed difference
is “real” (i.e., not due to chance), it is necessary
to determine whether the difference is also un-

usually large or uncommon. Differences among
Indexes that occur infrequently in the standard-
ization sample may be valuable in making
diagnoses and generating educational recom-
mendations when corroborated by other data.
The interpretive worksheet for Step 5c includes
the critical values (estimated from appropriate
formulas by Longman, 2004) necessary to deter-
mine whether the differences between a child’s
interpretable Indexes and the mean of all Indexes
occur less than 10% of the time in the standard-
ization sample. If the magnitude of the observed
difference between an interpretable Index and
the mean of all Indexes is equal to or greater than
the value reported in the interpretive worksheet
for Step 5c, then the difference is uncommon;
otherwise, the difference is not uncommon. Fig-
ure A.5 indicates that Nicole’s difference scores
for her PS (VCI) and her PW (WMI) both ex-
ceeded the critical values for a 10% base rate,
and are, therefore, uncommon. Examiners who
prefer to use a different base rate may use the
values for < 5%, < 2%, or < 1%, presented along
with the < 10% level in Table A.5.

Step 5d.

Identify Key Assets and High Priority Concerns
in the person’s profile using the following crite-
ria to identify personal strengths and weaknesses
that are of greatest importance, diagnostically
and educationally.

i. Significant Personal Strengths that are also
uncommon and greater than 115 are labeled
Key Assets.

ii. Significant Personal Weaknesses that are
also uncommon and less than 85 are labeled
High Priority Concerns.

Again referring to Figure A.5, Nicole demon-
strated a Key Asset in the ability measured by
VCI (Crystallized Intelligence or Gc) and a High
Priority Concern in the ability measured by
WMI (Short-Term Memory or Gsm).
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Step 6. Interpret Fluctuations 
in the Person’s Index Profile

As Flanagan and Kaufman (2004) state, “Inter-
preting the [person’s] Index profile provides
reliable and useful information for making diag-
nostic and educational decisions. Because many of
the descriptions that are used to classify Indexes
(e.g., High Priority Concern, Key Asset) are new
to the examiner and other professionals and lay-
persons who read psychological reports, you
should include a paragraph in (or appendix to)
your report that defines these terms” (p. 145). Ta-
ble A.3 (taken from Flanagan and Kaufman’s
Rapid Reference 4.10) provides a description of
all the terms that are used to classify Indexes. To
properly interpret the person’s profile using the
interpretive system described in this Appendix, it
is important for examiners to understand CHC
theory in depth, especially the Broad Abilities and
Narrow Abilities that form the essence of CHC
theory. Some of these abilities were mentioned
briefly in the discussions of Steps 1 through 5 of
this system, and several others are described in

Step 7. However, to more fully understand CHC
theory, consult the writings of Flanagan and her
colleagues (Flanagan & Harrison, 2005; Flanagan
& Kaufman, 2004; Flanagan, McGrew, & Ortiz,
2000; Flanagan & Ortiz, 2001).

Before considering whether to conduct op-
tional Step 7 of the interpretive system, it is use-
ful to summarize the results of all Index analyses
(Steps 3, 4, and 5) using the summary table pro-
vided at the end of Appendix B. We have selected
the illustrative profile for Aimée, the 26-year-old
woman with memory concerns, to demonstrate
the use of Table B.1 (see Figure A.6). This sum-
mary table includes a section called “Clinical Im-
pressions and Suggested (Post Hoc) Clinical
Comparisons.” After reflecting on the findings
generated from Steps 3 through 5, you should
record your clinical impressions. In addition,
you should specify whether any Planned Clinical
Comparisons (conducted in Step 7) might be
useful to conduct in order to gain a better under-
standing of the person’s cognitive capabilities.
Clinical notes and suggestions are shown in Fig-
ure A.6 for Aimée.

TABLE A.5 The Size of the Difference between Each Index and the Mean of All Four Indexes That Is Needed
to Be Considered Unusually Large or Uncommon

Base Rates
Verbal 

Comprehension
Perceptual 

Organization Working Memory Processing Speed

.01 20.4 19.5 20.8 23.3

.02 18.4 17.6 18.8 21.0

.05 15.5 14.8 15.8 17.7

.10 13.0 12.4 13.3 14.9

NOTE: “Unusually large or uncommon” denotes difference
values that occur infrequently within the WAIS-III standard-
ization sample. Enter this table only with interpretable Indexes.
To use this table, calculate the mean of all four Indexes
(rounded to the nearest tenth). Subtract this mean value from
each interpretable Index and obtain difference scores. Select a
base rate value (i.e., .01, .02, .05, or .10). We recommend us-
ing .10 (the shaded portion of the table). Compare the differ-
ence score to the value listed in the table for each
interpretable Index. If the difference score is equal to or
greater than the value listed in the table, then the difference is

uncommon. If the difference score is less than the value listed
in the table, then the difference is not uncommon. For exam-
ple, if the mean of all four Indexes is 95.5 and the VCI stan-
dard score is 108, then the difference score for VCI is 12.5
(i.e., 108 – 95.5 = 12.5). A 13-point difference between the
VCI and the mean of all Indexes is needed to be considered
uncommon using the 10% base rate criterion. Thus, the dif-
ference score of 12.5 for VCI is common in the normal popu-
lation. The values provided in this table are based on
Longman’s (2004) formula-based estimates for the overall
WAIS-III standardization sample (ages 16–89).
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OPTIONAL INTERPRETIVE 
STEP: ANALYZE PLANNED 
CLINICAL COMPARISONS 

WHEN THE 13 REQUISITE 
WAIS-III SUBTESTS ARE 

ADMINISTERED

Step 7. Conduct Planned
Clinical Comparisons

Based on Flanagan and Kaufman’s (2004) “knowl-
edge of the abilities measured by the WISC-IV,
CHC theory, and relevant research on the
relations between specific cognitive abilities and
learning/achievement, [they offered] a select
number of additional comparisons that... may
provide potentially meaningful hypotheses about
a [person’s] cognitive capabilities—beyond the in-
formation generated from the Index Profile Anal-

ysis” (p. 145). Flanagan and Kaufman developed
eight theory-based clinical clusters, composed of
two or three WISC-IV subtests. They then pro-
posed six Planned Clinical Comparisons involv-
ing these clusters, which constituted optional Step
7 of their interpretive system.

We have adapted those WISC-IV comparisons
to the WAIS-III. In some instances, we were able
to use the same cluster for the WAIS-III that
Flanagan and Kaufman used for the WISC-IV.
However, modifications of several clusters were
necessary because the WAIS-III and WISC-IV do
not contain the same set of subtests. We made
these changes with consultation from Dawn P.
Flanagan (personal communication, December
15, 2004) to ensure that the CHC abilities
presumed to underlie all WAIS-III clusters
correspond to the same CHC abilities that are pre-
sumed to underlie the WISC-IV clinical clusters.

Table A.6 lists the clinical clusters, the subtests
that comprise them, and a brief definition of each

TABLE A.6 Composition of CHC Clinical Clusters and a List of the Planned Clinical Comparisons

Planned Clinical Comparison

1. Fluid Reasoning versus Visual Processing

Fluid Reasoning (Gf) Cluster Matrix Reasoning + Picture Arrangement + Arithmetic

Definition: The Fluid Reasoning (Gf) Cluster consists of three subtests, two of which measure the 
Broad Gf ability in CHC theory. Gf is defined as encompassing the mental operations that an individ-
ual uses when faced with a novel task that cannot be performed automatically. These mental operations 
include forming and recognizing concepts, perceiving relationships among patterns, drawing infer-
ences, problem solving, and so forth. Matrix Reasoning and Arithmetic measure the narrow Gf ability 
of General Sequential Reasoning (Deduction), which is defined as the ability to start with stated rules, pre-
mises, or conditions, and to engage in one or more steps to reach a solution to a novel problem. 
Though Picture Arrangement is primarily a measure of Visual Processing (Gv) and Gc (Flanagan, 
McGrew, & Ortiz, 2000), it also has elements of Gf that are necessary to arrange the pictures in the 
correct order to tell a sensible story (D. P. Flanagan, Personal communication, December 15, 2004). 
Like Story Completion on the KABC-II (Kaufman & Kaufman, 2004), Picture Arrangement likely 
also requires two Gf Narrow Abilities—General Sequential Reasoning and Induction, which is defined as 

(Continues)
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TABLE A.6 (Continued)

the ability to discover the underlying characteristic (e.g., rule, concept, process, trend, class member-
ship) that governs a problem or set of materials.   Consequently, Picture Arrangement merits inclusion 
on the Fluid Reasoning cluster. For the WISC-IV, this cluster consists of Matrix Reasoning, Arith-
metic, and Picture Concepts, all of which are primary measures of Gf (Flanagan & Kaufman, 2004). 
Picture Arrangement is not on the WISC-IV (though it was included on earlier versions of the WISC).

Visual Processing (Gv) Cluster Block Design + Picture Completion

Definition: The Visual Processing (Gv) Cluster consists of two subtests that measure the Broad Gv 
ability in CHC theory. Gv is defined as the ability to generate, perceive, analyze, synthesize, store, re-
trieve, manipulate, and transform visual patterns and stimuli. Block Design measures the narrow Gv 
ability of Spatial Relations, which is defined as the ability to perceive and manipulate visual patterns rap-
idly, or to maintain orientation with respect to objects in space. Picture Completion measures the nar-
row Gv ability of Flexibility of Closure, which is defined as the ability to find, apprehend, and identify a 
visual figure or pattern embedded in a complex visual array, when knowing in advance what the pattern 
is. Although the Picture Completion task may also involve specific Gc abilities (i.e., general informa-
tion), the label “visual processing” reflects the primary influence of Gv on task performance. This clus-
ter consists of the same two subtests on the WAIS-III and WISC-IV (Flanagan & Kaufman, 2004). 

2. Nonverbal Fluid Reasoning versus Visual Processing

Nonverbal Fluid Reasoning (Gf-nonverbal) Cluster Matrix Reasoning + Picture Arrangement

Definition: The Nonverbal Fluid Reasoning (Gf-nonverbal) Cluster consists of two subtests that 
are associated with the Broad Gf ability in CHC theory. Gf was defined in Comparison 1. The Gf-
nonverbal cluster is less broad than the Gf cluster in Comparison 1 and deemphasizes language 
demands. Also, because both Matrix Reasoning and Picture Arrangement involve the use of visual 
stimuli and do not require expressive language, the Gf ability underlying this cluster was qualified with 
the term “nonverbal.” Note, however, that both subtests depend on verbal mediation for success. For 
the WISC-IV, this cluster consists of Matrix Reasoning and Picture Concepts (Flanagan & Kaufman, 
2004). 

Visual Processing (Gv) Cluster Block Design + Picture Completion

Definition: The Visual Processing (Gv) Cluster was defined in Comparison 1. 

3. Nonverbal Fluid Reasoning versus Verbal Fluid Reasoning

Nonverbal Fluid Reasoning (Gf-nonverbal) Cluster Matrix Reasoning + Picture Arrangement

Definition: The Nonverbal Fluid Reasoning (Gf-nonverbal) Cluster was defined in Comparison 2. 

Verbal Fluid Reasoning (Gf-verbal) Cluster Similarities + Comprehension

Definition: The Verbal Fluid Reasoning (Gf-verbal) Cluster is comprised of two subtests that involve 
the Broad Gc ability in CHC theory. Gc is defined as the breadth and depth of a person’s accumulated 
knowledge of a culture and the effective use of that knowledge. Notwithstanding, their primary Gc 
classifications, Similarities and Comprehension, to some extent, both require the use of the narrow Gf

(Continues)
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TABLE A.6 (Continued)

ability of Induction, which was defined in Comparison 1. Because Similarities and Comprehension (al-
though primarily verbal or Gc subtests) both require the ability to reason (inductively) with verbal 
stimuli, this cluster is labeled Verbal Fluid Reasoning. For the WISC-IV, this cluster consists of Simi-
larities and Word Reasoning (Flanagan & Kaufman, 2004).   

4. Lexical Knowledge versus General Information

Lexical Knowledge (Gc-VL) Cluster Vocabulary + Similarities

Definition: The Lexical Knowledge (Gc-VL) Cluster consists of two subtests that measure the Broad 
Gc ability in CHC theory. Gc was defined in Comparison 3. Both Vocabulary and Similarities measure 
the narrow Gc ability of Lexical Knowledge, which is defined as the extent of vocabulary that can be un-
derstood in terms of correct word meanings. (Lexical Knowledge is a primary ability for Vocabulary 
and a secondary ability for Similarities.) Therefore, this cluster was labeled “Lexical Knowledge.” For 
the WISC-IV, this cluster consists of Vocabulary and Word Reasoning, both of which are considered 
primary measures of Lexical Knowledge (Flanagan & Kaufman, 2004). 

General Information (Gc-K0) Cluster Comprehension + Information

Definition: The General Information (Gc-VL) Cluster consists of two subtests that measure the 
Broad Gc ability in CHC theory. Gc was defined in Comparison 3. These subtests, Comprehension 
and Information, primarily measure the narrow Gc ability of General Information, which is defined as 
an individual’s range of general knowledge. Therefore, this cluster is labeled “General Information.” 
This cluster consists of the same two subtests on the WAIS-III and WISC-IV (Flanagan & Kaufman, 
2004). 

5. Long-Term Memory versus Short-Term Memory

Long-Term Memory (Gc-LTM) Cluster Vocabulary + Information

Definition: The Long-Term Memory (Gc-LTM) Cluster consists of two subtests that measure the 
Broad Gc ability in CHC theory. Gc was defined in Comparison 3. These subtests, Vocabulary and In-
formation, measure to a greater or lesser extent the narrow Gc ability of General Information. Vocab-
ulary also measures the narrow Gc ability of Lexical Knowledge. However, because both Vocabulary and 
Information represent knowledge that is typically stored in long-term memory, this cluster was la-
beled “Long-Term Memory.” Note that “Long-Term Memory” is not a CHC label per se and there-
fore should not be confused with the broad Long-Term Retrieval (Glr) ability in CHC theory. This 
cluster consists of the same two subtests on the WAIS-III and WISC-IV (Flanagan & Kaufman, 
2004).

Short-Term Memory (Gsm-WM) Cluster Letter-Number Sequencing + Digit Span

Definition: The Short-Term Memory (Gsm-WM) Cluster consists of two subtests that measure the 
Broad Gsm ability in CHC theory. Gsm is defined as the ability to apprehend and hold information in 
immediate awareness and to use it within a few seconds. Letter-Number Sequencing and Digit Span 
(Backward) measure the narrow Gsm ability of Working Memory, which is defined as the ability to 
temporarily store and perform a set of cognitive operations on information that requires divided 

(Continues)
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TABLE A.6 (Continued)

attention and the management of the limited capacity of short-term memory. Digit Span also measures 
the narrow Gsm ability of Memory Span, which is defined as the ability to attend to and immediately re-
call temporally ordered elements in the correct order after a single presentation. This cluster consists 
of the same two subtests on the WAIS-III and WISC-IV (Flanagan & Kaufman, 2004). 

6. Long-Term Memory versus Verbal Fluid Reasoning

Long-Term Memory (Gc-LTM) Cluster Vocabulary + Information

Definition: The Long-Term Memory (Gc-LTM) Cluster was defined in Comparison 5. 

Verbal Fluid Reasoning (Gf-verbal) Cluster Similarities + Comprehension

Definition: The Verbal Fluid Reasoning (Gf-verbal) Cluster was defined in Comparison 3. 

TABLE A.7 Internal Consistency Reliability Coefficients, Standard Errors of Measurement 
(SEM), and Confidence Intervals (90% and 95%) for the General Ability Index (GAI) and the 
New WAIS-III Clinical Indexes, for the Overall Sample (Ages 16–89)

Confidence Interval

Cluster Reliability SEM 90% 95%

General Ability Index (GAI) .97 2.70 ±4.44 ±5.29
Fluid Reasoning (Gf ) .92 4.23 ±6.96 ±8.29
Visual Processing (Gv) .90 4.79 ±7.88 ±9.39
Nonverbal Fluid Reasoning

(Gf-nonverbal) .88 5.20 ±8.55 ±10.18
Verbal Fluid Reasoning

(Gf-verbal) .91 4.45 ±7.32 ±8.72
Lexical Knowledge

(Gc-LK) .94 3.66 ±6.03 ±7.18
General Information

(Gc-K0) .93 4.07 ±6.69 ±7.97
Long-Term Memory
(Gc-LTM) .95 3.18 ±5.23 ±6.24
Short-Term Memory
(Gsm-WM) .91 4.48 ±7.36 ±8.77

NOTE: Values for reliability and SEM of the GAI are from Tulsky, Saklofske, Wilkins, and Weiss (2001). All
other values were computed by the authors.
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cluster from the perspective of CHC theory. Ta-
ble A.6 also shows the six Planned Clinical Com-
parisons that are made as part of Step 7. Object
Assembly, a supplementary WAIS-III subtest that
does not contribute either to FS-IQ or the four
Indexes, is excluded from the clinical clusters.

Table A.7 provides internal consistency reli-
ability coefficients, standard errors of measure-
ment (SEMs), and confidence intervals (90%
and 95%) for each clinical cluster for the overall
WAIS-III standardization sample. Values are
also shown for the GAI (Step 2).

Step 7a.

Prior to conducting clinical comparisons, you
must first determine whether the clusters in the
comparison represent unitary abilities. To do this,
compute the difference between the highest and
lowest scaled scores that make up the clinical
cluster. Answer the following question: Is the size
of the scaled score difference less than 5 (i.e., 1.5 SDs)?

• If Yes, then the clinical cluster represents a
unitary ability and the clinical comparison
that includes this cluster may be made only if
the other cluster in the comparison also rep-
resents a unitary ability. Proceed to Step 7b.

• If No, then the clinical cluster does not repre-
sent a unitary ability and the clinical compar-
isons that include this cluster should not be
made.

Step 7b.

Calculate standard score of the clinical cluster by
summing the scaled scores for the two subtests
that comprise the clinical cluster and converting
the sum to a standard score using the norms in
Appendix C.

Step 7c.

Determine whether the size of the difference be-
tween the clusters in the comparison is unusually
large or uncommon, occurring less than 10% of
the time in the WAIS-III standardization sam-

ple. To do this, calculate the difference between
the clusters in the comparison. If the size of the
difference is equal to or greater than the value
reported for the comparison in Table A.8, then
the difference is uncommon. If the size of the
difference between the two clusters in the com-
parison is less than the table value, then the dif-
ference is not uncommon. Specifically, a
comparison between two interpretable clinical
clusters can have either one of two outcomes:

TABLE A.8 Size of Difference between Pairs of 
Clinical Clusters Needed to Be Considered Unusually 
Large or Uncommon

Cluster Comparison

Amount
of

Difference

Fluid Reasoning (Gf )—Visual 
Processing (Gv)

21

Nonverbal Fluid Reasoning (Gf-
nonverbal)—Visual Processing (Gv)

21

Verbal Fluid Reasoning (Gf-verbal)—
Nonverbal Fluid Reasoning (Gf-
nonverbal)

21

Lexical Knowledge (Gc-LK)—General 
Information (Gc-K0)

16

Long-Term Memory (Gc-LTM)—
Short-Term Memory (Gsm-WM)

24

Long-Term Memory (Gc-LTM)—
Verbal Fluid Reasoning (Gf-verbal)

16

NOTE: “Unusually large or uncommon” denotes differences
estimated to occur less than 10% of the time in the WAIS-III
standardization sample. The differences in this table were es-
timated by the formula provided by Sattler (1982, Table C-
11) for computing the percentage of a population obtaining
discrepancies between two standard scores. This formula in-
cludes the correlation between the two standard scores,
which had to be estimated for each pair of clusters from per-
tinent intercorrelations reported for the overall WAIS-III
standardization sample (The Psychological Corporation,
1997, Table 4.12)—for example, the correlation between
Nonverbal Fluid Reasoning (Gf-nonverbal) and Visual Pro-
cessing (Gv) was estimated mainly from the correlation be-
tween Matrix Reasoning and POI (corrected for overlap in
content); the correlation between Lexical Knowledge (Gc-
LK) and General Information (Gc-K0) was estimated mainly
from the correlation between Information and VCI (cor-
rected for overlap in content); and so forth.
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FIGURE A.7 Illustration of Step 7 from the WAIS-III Interpretive Worksheet using Aimée L.’s
profile of scores (see Aimée’s case report in Chapter 12, pages 501–507).

STEP 7 (Optional). Conduct Planned Clinical Comparisons
There are six possible clinical comparisons. Either conduct all six or select the comparisons that are 
most appropriate for a given individual based on the referral questions and assessment results.

Step 7a. Determine whether each clinical cluster is unitary. Using the tables below, record the scaled
scores for each relevant subtest. Subtract the lowest from the highest scaled score to compute the dif-
ference. If the difference equals or exceeds 5 points, the clinical cluster is not unitary and cannot be used
to conduct clinical comparisons. If the difference is less than 5 points, the clinical cluster is unitary and
clinical comparisons may be made only if both clusters comprising the comparison have been deter-
mined to be unitary.

Subtest SS

MR 14

PA 11
Arith 14
BD 12
PC 15
Sim 12

Comp 14
Voc 19
Info 14

LNSeq 14
DSpan 10

Fluid Reasoning (Gf) Cluster

Matrix Reasoning + Picture 
Arrangement + Arithmetic 14 – 11 = 3

Highest Lowest Difference

Visual Processing (Gv) Cluster
Block Design + Picture Completion 15 – 12 = 3

Highest Lowest Difference

Nonverbal Fluid Reasoning (Gf-nonverbal) Cluster
Matrix Reasoning + Picture Arrangement 14 – 11 = 3

Highest Lowest Difference

Verbal Fluid Reasoning (Gf-verbal) Cluster
Similarities + Comprehension 14 –  12 = 2

Highest Lowest Difference

Lexical Knowledge (Gc-VL) Cluster
Vocabulary + Similarities 19 –  12 = 7

Highest Lowest Difference

General Information (Gc-K0) Cluster
Comprehension + Information 14 – 14 = 0

Highest Lowest Difference

Long-Term Memory (Gc-LTM) Cluster
Vocabulary + Information 19 – 14 = 5

Highest Lowest Difference

(Continues)

Not
interpretable

Not
interpretable
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Step 7b. For unitary clusters only, calculate the clinical cluster by summing the scaled scores for the two
subtests that comprise the clinical cluster and converting the sum to a clinical cluster score using
Appendix C.

Step 7c. Conduct planned clinical comparisons.

To do this, calculate the difference between the clusters in the comparison. If the size of the difference 
is equal to or greater than the value reported in the table below, then the difference is Uncommon (U). 

Short-Term Memory (Gsm-MW) Cluster
Letter-Number Sequencing + Digit Span 14 – 10 = 4

Highest Lowest Difference

14 + 11 +  15 = 40 = 120 Gf Cluster
MR PA Arith Sum of  Scaled Scores

12 + 15 =  27 = 120 Gv Cluster
BD PC Sum of Scaled Scores

14 + 11 = 25 = 114 Gf-nonverbal Cluster
MR PA Sum of Scaled Scores

12 +  14 = 26 = 116 Gf-verbal Cluster
Sim Comp Sum of Scaled Scores

+ = = Not Interpretable Gc-VL Cluster
Voc Sim Sum of Scaled Scores

14 + 14 = 28 = 122 Gc-K0 Cluster
Comp Info Sum of Scaled Scores

+ = = Not Interpretable Gc-LTM Cluster
Voc Info Sum of Scaled Scores

14 + 10 = 24 = 111 Gsm-MW Cluster
LNSeq DSpan Sum of Scaled Scores

(Continues)

FIGURE A.7 (Continued)
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If the size of the difference between the two clusters in the comparison is less than the table value, then 
the difference is Not Uncommon (NU).

NOTE: Difference scores that exceed the critical value listed in column 3 should be denoted as “Uncommon.”

Step 7d. Describe results of Planned Clinical Comparisons

Regardless of the outcome of Step 7c, review the information in Table A.6 and in Chapter 12 of this 
book (especially pp. 479–496) to help develop interpretive statements that appropriately describe the 
results of the person’s clinical cluster comparisons. (Additional information may also be found in 
Flanagan & Kaufman, 2004, Chapter 4.)

Clinical Comparison
Difference Score
(use values from Step 7b)

Critical
Value

Uncommon (U) or 
Not Uncommon (NU)

Gf versus Gv 120 – 120 = 0 21 NU
Gf-nonverbal versus Gv 120 – 114 = 6 24 NU

Gf-nonverbal versus Gf-verbal 116 – 114 = 2 24 NU

Gc-VL versus Gc-K0 Gc-VL is not interpretable 17

Gc-LTM versus Gsm-MW Gc-LTM is not interpretable 24

Gc-LTM versus Gf-verbal Gc-LTM is not interpretable 17

1. The size of the difference between the two in-
terpretable clinical clusters is uncommon in
the normative population.

2. The size of the difference between the two in-
terpretable clinical clusters is not uncommon
in the normative population.

Step 7d.

Regardless of the outcome of Step 7c, describe the
results of the Planned Clinical Comparisons.

Figure A.6 provides a summary of the analyses
of WAIS-III Indexes for Aimée, the 26-year-old
woman with memory concerns. The examiner’s
clinical notes shown in Figure A.6 indicate several
Planned Clinical Comparisons that might be suit-
able to conduct in light of Aimée’s Index profile
and her reason for referral. Figure A.7 shows a
filled-out interpretive worksheet of Step 7 for
Aimée. As is evident from Step 7a in Figure A.7,

two clinical clusters could not be meaningfully in-
terpreted for Aimée (Lexical Knowledge and
Long-Term Memory) because of an unusual
amount of variability in her scaled scores on the
subtests that compose those clusters. Even though
comparisons involving those clusters would have
been of clinical interest for Aimée (see Figure
A.6), additional test data would be needed to fol-
low up those hypotheses. Of the comparisons that
could be conducted for Aimée, none produced
differences of uncommon magnitude.

Step 7, therefore, provided little additional in-
terpretive information for Aimée. However, Step
7 sometimes offers valuable insight into an indi-
vidual’s Wechsler profile, as discussed in detail for
the illustrative WISC-IV case of Ryan (Flanagan
& Kaufman, 2004, Chapter 4). In any case, re-
gardless of the outcome of Step 7c, review the in-
formation in Table A.6 and in Chapter 12 of this
book (especially pp. 479–496) to help develop in-

FIGURE A.7 (Continued)
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terpretive statements that appropriately describe
the results of the person’s clinical cluster compar-
isons. Additional information may be found in
Flanagan and Kaufman (2004, Chapter 4).
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WAIS-III Interpretive Worksheet
STEP 1. Report the Person’s WAIS-III Standard Scores (FS-IQ and Indexes) and Subtest Scaled Scores

For IQ and Indexes, report standard score, confidence interval, percentile rank, and descriptive category.
For subtests, report scaled scores and percentile ranks only (see Table A.2 for descriptive categories). 

Index
Subtest Score 95% CI

Percentile
Rank Descriptive Category

Verbal Comprehension 

Vocabulary
Similarities
Information
(Comprehension)

Perceptual Organization

Picture Completion 
Block Design
Matrix Reasoning
(Picture Arrangement)

Working Memory 

Arithmetic 
Digit Span 
Letter-Number Sequencing

Processing Speed 

Digit Symbol—Coding
Symbol Search

Full Scale IQ

Optional
Verbal IQ
Performance IQ

NOTE: Subtests appearing in parentheses do not contribute to the Index. CI = Confidence Interval.

A P P E N D I X B 
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STEP 2. Determine the Best Way to Summarize Overall Intellectual Ability

Step 2a. To determine whether the FS-IQ is interpretable, subtract the Lowest Index from the Highest
Index.

Is the size of the difference less than 1.5 standard deviations (i.e., < 23 points)?

Yes No

If YES, then the FS-IQ may be interpreted as a reliable and valid estimate of a person’s overall intel-
lectual ability.

If NO, then proceed to Step 2b.

Step 2b. To determine whether the General Ability Index (GAI) may be used to summarize overall in-
tellectual ability, calculate the difference between the VCI and POI 

Is the size of the difference less than 1.5 standard deviations (i.e., < 23 points)?

Yes No

If YES, then the GAI can be calculated and interpreted as a reliable and valid estimate of the person’s
overall intellectual ability.

If NO, then proceed to Step 3.

To calculate the GAI, sum 6 subtest scaled scores of the 3 VCI subtests and 3 POI subtests and locate
the GAI that corresponds to this sum in Table C.1 (adapted from D. S. Tulsky, D. H. Saklofske, C.
Wilkins, & L. G. Weiss (2001). Development of a General Ability Index for the Wechsler Adult Intel-
ligence Scale—Third Edition. Psychological Assessment, 13, 566–571.) 

STEP 3. Determine Whether Each of the Four Indexes is Unitary and, Thus Interpretable

Step 3a. Calculate the difference between the highest and lowest VCI subtest scaled scores. 

Is the difference between the highest and lowest VCI subtest scaled scores < 5?

Yes No

Index Names:

Index Standard Scores: – =

Highest Lowest Difference

Index Standard Scores: – =

VCI POI Difference

Scaled Scores: + + + + + = =

Voc Sim Info MR BD PC Sum of Subtest
Scaled Scores

GAI

VCI Subtest Scaled Scores: – =

Highest Lowest Difference
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If YES, interpret the VCI as representing a unitary Index.

If NO, do not interpret the VCI as representing a unitary Index.

Proceed to Step 3b.

Step 3b. Calculate the difference between the highest and lowest POI subtest scaled scores. 

Is the difference between the highest and lowest POI subtest scaled scores < 5?  

Yes No

If YES, interpret the POI as representing a unitary Index.

If NO, do not interpret the POI as representing a unitary Index.

Proceed to Step 3c.

Step 3c. Calculate the difference between the highest and lowest WMI subtest scaled scores. 

Is the difference between the highest and lowest WMI subtest scaled scores < 5?

Yes No

If YES, interpret the WMI as representing a unitary Index.

If NO, do not interpret the WMI as representing a unitary Index.

Proceed to Step 3d.

Step 3d. Calculate the difference between the PSI subtest scaled scores.

Is the difference between the highest and lowest PSI subtest scaled scores < 5?

Yes No

If YES, interpret the PSI as representing a unitary Index.

If NO, do not interpret the PSI as representing a unitary Index.

Proceed to Step 4.

STEP 4. Determine Normative Strengths and Normative Weaknesses in the Index Profile

Enter the name of each interpretable Index in the table below.  Record the standard score for each 
interpretable Index.  Place a checkmark in the box corresponding to the appropriate normative 
category for each Index.

POI Subtest Scaled Scores: – =

Highest Lowest Difference

WMI Subtest Scaled Scores: – =

Highest Lowest Difference

PSI Subtest Scaled Scores: – =

Highest Lowest Difference
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STEP 5. Determine Personal Strengths and Personal Weaknesses in the Index Profile

Step 5a. Compute the mean of the person’s Indexes and round to the nearest tenth of a point. Note that
all Indexes (interpretable and noninterpretable) are included in the computation of the mean.

Step 5b. Fill in the table below as follows:

• Record the name of the interpretable Indexes in column (1)
• Record the interpretable Index standard score in column (2)
• Record the rounded mean of all Indexes in column (3) (from Step 5a)
• Record the difference Score (i.e., Standard Score minus Mean) in column (4)
• Record the critical value needed for the difference score to be considered significant in column 

(5) (these values are included below for p < .05)
• If the difference score equals or exceeds the critical value, record a “PS” for a positive (+) difference 

score or a “PW” for a negative (–) difference score.

Critical Value Needed for Significance for Ages 16–89

NOTE: The critical values listed in this table are at the p < .05 level of significance. For critical values at the p < .01
level of significance, see Table A.4.

Interpretable
Index

Standard
Score

Normative
Weakness

< 85

Within Normal
Limits
85–115

Normative
Strength

>115

+ + + + / 4 =

VCI POI WMI PSI (Sum) (Index Mean)

Interpretable
Index

(1)

Standard
Score

(2)

Rounded 
Mean of

All Indexes
(3)

Difference 
Score

(4)

Critical Value
Needed for
Significance

(5)

Personal Strength
or Personal
Weakness

(PS or PW)
(6)

Age Group

 16–17 18–19 20–24 25–29 30–34 35–44 45–54 55–64 65–69 70–74 75–79 80–84 85–89

 VCI 6.6 6.0 6.0 5.8 5.6 5.7 5.6 5.3 5.2 5.8 5.8 5.5 5.9
 POI 7.0 7.3 6.7 6.2 6.9 6.5 6.7 5.9 5.8 6.4 7.4 7.0 7.9
 WMI 7.0 6.2 6.9 6.7 6.4 6.6 6.2 6.3 6.3 6.2 7.5 6.6 7.5
 PSI 8.8 8.7 8.8 8.6 8.0 7.8 7.6 7.6 7.5 7.9 8.2 8.1 8.2
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Are there any personal strengths or weaknesses evident in the person’s Index profile?

Yes No

If YES, go to Step 5c.

If NO, proceed directly to Step 6.

Step 5c. Determine whether the personal strength/weakness is uncommon (base rate < 10%) in the
general poplation?

Difference scores are entered into this table only for unitary Indexes that were identified as Personal 
Strengths (PS) or Personal Weaknesses (PW) in Step 5b. Difference scores that are equal to or exceed 
the critical value listed in column 4 of the table should be denoted Uncommon (U).

NOTES: Critical values correspond to a base rate of < 10% and are from Table 3 in R. S. Longman (2004). Values
for comparison of WAIS-III index scores with overall means (Psychological Assessment, 16, 323–325).

Are there any uncommon personal strengths or weaknesses evident in the person’s Index 
profile?

Yes No

If YES, go to Step 5d.

If NO, proceed directly to Step 6.

Step 5d. Determine whether any of the interpretable indexes are Key Assets or High-Priority 
Concerns?

Review your findings from Steps 4, 5b, and 5c. For each relevant Index, place a checkmark in the 
column that accurately describes the findings for that Index. Indexes that represent an uncommon, 
normative and personal strength should be identified as a “Key Asset.” Indexes that represent an 
uncommon, normative and personal weakness should be identified as a “High Priority Concern.”

NOTES: NS = Normative Strength; NW = Normative Weakness; PS = Personal Strength; PW = Personal 
Weakness.

Index
Difference Score
(from Step 5b)

PS or PW
(from Step 5b)

Critical
Value

Uncommon (U)
or Not

Uncommon (NU)

VCI ≥13.0
POI ≥12.4
WMI ≥13.3
PSI ≥14.9

Index
NS

(Step 4)
NW

(Step 4)
PS

(Step 5b)
PW

(Step 5b)
Uncommon

(Step 5c)
Key

Asset

High
Priority
Concern

VCI

POI

WMI

PSI
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STEP 6. Interpret Fluctuations in the Person’s Index Profile.
See Table A.3 for definitions of the various terms used to classify indexes (e.g., High Priority
Concern, Key Asset, etc.). Include a paragraph in your report that defines these terms for
the reader.

Interpret each index in a separate paragraph. Begin with strengths (including Key Assets),
followed by weaknesses (including High Priority Concerns), and then describe those in-
dexes that are neither strengths nor weaknesses, as well as those that are uninterpretable.

STEP 7 (Optional). Conduct Planned Clinical Comparisons
There are six possible clinical comparisons. Either conduct all six or select the comparisons that are 
most appropriate for a given individual based on the referral questions and assessment results.

Step 7a. Determine whether each Clinical Cluster is unitary.  Using the tables below, record the scaled
scores for each relevant subtest.  Subtract the lowest from the highest scaled score to compute the dif-
ference.  If the difference equals or exceeds 5 points, the clinical Cluster is not unitary and cannot be
used to conduct clinical comparisons.  If the difference is less than 5 points, the clinical Cluster is unitary
and clinical comparisons may be made only if both Clusters comprising the comparison have been de-
termined to be unitary.

Subtest SS

MR
PA

Arith
BD
PC
Sim

Comp
Voc
Info

LNSeq
DSpan

Fluid Reasoning (Gf ) Cluster

Matrix Reasoning + Picture 
Arrangement + Arithmetic – =

Highest Lowest Difference

Visual Processing (Gv) Cluster
Block Design + Picture Completion – =

Highest Lowest Difference

Nonverbal Fluid Reasoning (Gf-nonverbal) Cluster
Matrix Reasoning + Picture Arrangement – =

Highest Lowest Difference

Verbal Fluid Reasoning (Gf-verbal) Cluster
Similarities + Comprehension – =

Highest Lowest Difference

Lexical Knowledge (Gc-VL) Cluster
Vocabulary + Similarities – =

Highest Lowest Difference
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Step 7b. For unitary clusters only, calculate the clinical cluster by summing the scaled scores for the two
subtests that comprise the clinical cluster and converting the sum to a clinical cluster score using Ap-
pendix C.

General Information (Gc-K0) Cluster 
Comprehension + Information – =

Highest Lowest Difference

Long-Term Memory (Gc-LTM) Cluster
Vocabulary + Information – =

Highest Lowest Difference

Short-Term Memory (Gsm-MW) Cluster
Letter-Number Sequencing + Digit Span – =

Highest Lowest Difference

+ + = = Gf Cluster
MR PA Arith Sum of  Scaled Scores

+ = = Gv Cluster
BD PC Sum of Scaled Scores

+ = = Gf-nonverbal Cluster
MR PA Sum of Scaled Scores

+ = = Gf-verbal Cluster
Sim Comp Sum of Scaled Scores

+ = = Gc-VL Cluster
Voc Sim Sum of Scaled Scores

+ = = Gc-K0 Cluster
Comp Info Sum of Scaled Scores

+ = = Gc-LTM Cluster
Voc Info Sum of Scaled Scores

+ = = Gsm-MW Cluster
LNSeq DSpan Sum of Scaled Scores
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Step 7c. Conduct planned clinical comparisons

To do this, calculate the difference between the clusters in the comparison.  If the size of the difference 
is equal to or greater than the value reported in the table below, then the difference is Uncommon (U).  
If the size of the difference between the two clusters in the comparison is less than the table value, then 
the difference is Not Uncommon (NU).

NOTE: Difference scores that exceed the critical value listed in column 3 should be denoted as “Uncommon.”

Step 7d. Describe results of Planned Clinical Comparisons

Regardless of the outcome of Step 7c, review the information in Table A.6 and in Chapter 12 of this 
book (especially pp. 479–496) to help develop interpretive statements that appropriately describe the 
results of the personís clinical cluster comparisons. (Additional information may also be found in 
Flanagan & Kaufman, 2004, Chapter 4.)

Clinical Comparison
Difference Score
(use values from Step 7b)

Critical
Value

Uncommon (U) or 
ot Uncommon (NU)

Gf versus Gv 21

Gf-nonverbal versus Gv 21

Gf-nonverbal versus Gf-verbal 21

Gc-VL versus Gc-K0 16

Gc-LTM versus Gsm-MW 24

Gc-LTM versus Gf-verbal 16

Summary of Analyses of WAIS-III Indexes

Name: Interpretive Step

Age: (STEP 3) (STEP 4) (STEP 5b) (STEP 5c) (STEP 5d)

WAIS-III
Index

Standard
Score

Is Index 
Standard

Score
Interpretable?

Normative 
Strength
(NS) or 

Normative
Weakness 

(NW)?

Personal 
Strength
(PS) or 

Personal
Weakness 

(PW)?

Is PS 
or PW

Uncommon?

Key Asset
(KA) or

High
Priority
Concern
(HPC)?

VCI

POI

WMI

PSI

Clinical Impressions and Suggested (Post Hoc) Comparisons:
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A P P E N D I X C 

Norm Tables for Computing 
Standard Scores on the General 

Ability Index (GAI) and the 
Clinical Clusters

TABLE C.1 WAIS-III General Ability Index (GAI) Based on Sum of Three Verbal Comprehension Index
Subtest Scaled Scores and Three Perceptual Organization Index Subtest Scaled Scores

Sum of
6 Scaled
Scores GAI

Percentile
Rank

95% CI
Lower

95% CI
Upper

6 47 0.02 44 54
7 49 0.03 46 56
8 51 0.05 47 58
9 52 0.07 48 59

10 53 0.09 49 60
11 54 0.11 50 60
12 55 0.13 51 61
13 56 0.17 52 62
14 57 0.21 53 63
15 58 0.26 54 64
16 59 0.31 55 65
17 60 0.38 56 66
18 61 0.47 57 67
19 62 1 .00 58 68
20 63 1 .00 59 69
21 64 1 .00 60 70
22 65 1 .00 61 71
23 66 1 .00 62 72
24 67 1 .00 63 73
25 68 2 .00 64 74
26 69 2 .00 65 75

Sum of
6 Scaled
Scores GAI

Percentile
Rank

95% CI
Lower

95% CI
Upper

27 70 2 .00 66 76
28 71 3 .00 67 77
29 72 3 .00 68 78
30 73 4 .00 69 79
31 74 4 .00 70 80
32 75 5 .00 71 81
33 75 5 .00 71 81
34 76 5 .00 72 82
35 77 6 .00 73 83
36 78 7 .00 74 84
37 78 7 .00 74 84
38 79 8 .00 75 85
39 80 9 .00 76 86
40 81 10 .00 77 87
41 82 12 .00 78 88
42 82 12 .00 78 88
43 83 13 .00 78 89
44 84 14 .00 79 90
45 85 16 .00 80 91
46 85 16 .00 80 91
47 86 18 .00 81 91
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Sum of
6 Scaled
Scores GAI

Percentile
Rank

95% CI
Lower

95% CI
Upper

48 87 19 .00 82 92
49 88 21 .00 83 93
50 89 23 .00 84 94
51 89 23 .00 84 94
52 90 25 .00 85 95
53 91 27 .00 86 96
54 92 30 .00 87 97
55 93 32 .00 88 98
56 94 34 .00 89 99
57 95 37 .00 90 100
58 96 39 .00 91 101
59 97 42 .00 92 102
60 98 45 .00 93 103
61 99 47 .00 94 104
62 100 50 .00 95 105
63 101 53 .00 96 106
64 102 55 .00 97 107
65 104 61 .00 99 109
66 105 63 .00 100 110
67 106 66 .00 101 111
68 107 68 .00 102 112
69 109 73 .00 104 114
70 110 75 .00 105 115
71 111 77 .00 106 116
72 112 79 .00 107 117
73 114 82 .00 109 119
74 115 84 .00 109 120
75 116 86 .00 110 121
76 118 88 .00 112 122
77 119 90 .00 113 123
78 120 91 .00 114 124
79 122 93 .00 116 126
80 123 94 .00 117 127
81 124 95 .00 118 128

Sum of
6 Scaled
Scores GAI

Percentile
Rank

95% CI
Lower

95% CI
Upper

82 126 96 .00 120 130
83 127 96 .00 121 131
84 128 97 .00 122 132
85 130 98 .00 124 134
86 131 98 .00 125 135
87 132 98 .00 126 136
88 134 99 .00 128 138
89 135 99 .00 129 139
90 136 99 .00 130 140
91 138 99 .00 132 142
92 139 99.53 133 143
93 140 99.62 134 144
94 141 99.69 135 145
95 142 99.74 136 146
96 144 99.83 138 148
97 145 99.87 139 149
98 146 99.89 140 150
99 147 99.91 140 151

100 148 99.93 141 152
101 149 99.95 142 153
102 150 99.96 143 153
103 151 99.97 144 154
104 151 99.97 144 154
105 152 99.97 145 155
106 152 99.97 145 155
107 153 99.98 146 156
108 153 99.98 146 156
109 154 99.98 147 157
110 154 99.98 147 157
111 154 99.98 147 157
112 155 99.99 148 158
113 155 99.99 148 158
114 155 99.99 148 158

TABLE C.1 (Continued)

NOTE: GAI data and Confidence Intervals (CI) are from
“Development of a General Ability Index for the Wechsler
Adult Intelligence Scale—Third Edition,” by D. S. Tulsky,
D. H. Saklofske, C. W. Wilkins, and L. G. Weiss, 2001, Psy-

chological Assessment, 13(4), 566–571. Copyright © by the
American Psychological Association. Adapted and reprinted
with permission. Percentile ranks are adapted from Table
BC-1 of Sattler (2001).
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Sum of 
Scales
Scores

Gv 
Cluster

95% 
Confidence

Interval
Percentile

Rank

3 45 37–53 .01
4 47 39–55 .02
5 49 41–57 .03
6 51 43–59 .05
7 53 45–61 .09
8 55 47–63 .13
9 57 49–65 .21

10 59 51–67 .31
11 61 53–69 .47
12 63 55–71 1 .00

13 65 57–73 1 .00

14 67 59–75 1 .00

15 69 61–77 2 .00

16 72 64–80 3 .00

17 74 66–82 4 .00

18 76 68–84 5 .00

19 78 70–86 7 .00

20 80 72–88 9 .00

21 82 74–90 12 .00

22 84 76–92 14 .00

23 86 78–94 18 .00

24 88 80–96 21 .00

25 90 82–98 25 .00

26 92 84–100 30 .00

27 94 86–102 34 .00

28 96 88–104 39 .00

29 98 90–106 45 .00

30 100 92–108 50 .00

Sum of 
Scales
Scores

Gv 
Cluster

95% 
Confidence

Interval
Percentile

Rank

31 102 94–110 55 .00

32 104 96–112 61 .00

33 106 98–114 66 .00

34 108 100–116 70 .00

35 110 102–118 75 .00

36 112 104–120 79 .00

37 114 106–122 82 .00

38 116 108–124 86 .00

39 118 110–126 88 .00

40 120 112–128 91 .00

41 122 114–130 93 .00

42 124 116–132 95 .00

43 126 118–134 96 .00

44 128 120–136 97 .00

45 130 122–138 98 .00

46 133 125–141 99 .00

47 135 127–143 99 .00

48 137 129–145 99 .00

49 139 131–147 99.53
50 141 133–149 99.69
51 143 135–151 99.79
52 145 137–153 99.87
53 147 139–155 99.91
54 149 141–157 99.95
55 151 143–159 99.97
56 153 145–161 99.98
57 155 147–163 99.99

TABLE C.2 Fluid Reasoning (Gf) Cluster Equivalent of Sums of Scaled Scores for Matrix Reasoning, Picture 
Arrangement, and Arithmetic

NOTE: This table was developed based on data provided in
the WAIS-III/WMS-III Technical Manual (Psychological Cor-
poration, 1997, Table 4.12), and on a statistical technique for
linear equating provided by Tellegen and Briggs (1967, For-
mula 4). This technique of linear produced the following for-

mula: Fluid Reasoning (Gf) standard score = 2.0344 x +
38.97, where x = sum of the scaled scores for Matrix Reason-
ing, Picture Arrangement, and Arithmetic. This table was
developed from that formula, using mean = 100 and SD = 15.
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Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

2 48 39–57 .03
3 51 42–60 .05
4 54 45–63 .11
5 57 48–66 .21
6 60 51–69 .36
7 63 54–72 1 .00

8 66 57–75 1 .00

9 68 59–77 2 .00

10 71 62–80 3 .00

11 74 65–83 4 .00

12 77 68–86 6 .00

13 80 71–89 9 .00

14 83 74–92 13 .00

15 86 77–95 18 .00

16 89 80–98 23 .00

17 91 82–100 27 .00

18 94 85–103 34 .00

19 97 88–106 42 .00

20 100 91–109 50 .00

Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

21 103 94–112 58 .00

22 106 97–115 66 .00

23 109 100–118 73 .00

24 111 102–120 77 .00

25 114 105–123 82 .00

26 117 108–126 87 .00

27 120 111–129 91 .00

28 123 114–132 94 .00

29 126 117–135 96 .00

30 129 120–138 97 .00

31 132 123–141 98 .00

32 134 125–143 99 .00

33 137 128–146 99 .00

34 140 131–149 99.62
35 143 134–152 99.79
36 146 137–155 99.89
37 149 140–158 99.95
38 152 143–161 99.97

TABLE C.3 Visual Processing (Gv) Cluster Equivalent of Sums of Scaled Scores for Block Design 
and Picture Completion

NOTE: This table was developed based on data provided in
the WAIS-III/WMS-III Technical Manual (Psychological Cor-
poration, 1997, Table 4.12), and on a statistical technique for
linear equating provided by Tellegen and Briggs (1967, For-
mula 4). This technique of linear produced the following for-

mula: Visual Processing (Gv) standard score = 2.868 x +
42.64, where x = sum of the scaled scores for Block Design
and Picture Completion. This table was developed from that
formula, using mean = 100 and SD = 15.
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Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

2 48 38–58 .03
3 51 41–61 .05
4 54 44–64 .11
5 57 47–67 .21
6 60 50–70 .38
7 62 52–72 1 .00

8 65 55–75 1 .00

9 68 58–78 2 .00

10 71 61–81 3 .00

11 74 64–84 4 .00

12 77 67–87 6 .00

13 80 70–90 9 .00

14 83 73–93 13 .00

15 86 76–96 18 .00

16 88 78–98 21 .00

17 91 81–101 27 .00

18 94 84–104 34 .00

19 97 87–107 42 .00

20 100 90–110 50 .00

Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

21 103 93–113 58 .00

22 106 96–116 66 .00

23 109 99–119 73 .00

24 112 102–122 79 .00

25 114 104–124 82 .00

26 117 107–127 87 .00

27 120 110–130 91 .00

28 123 113–133 94 .00

29 126 116–136 96 .00

30 129 119–139 97 .00

31 131 121–141 98 .00

32 134 124–144 99 .00

33 137 127–147 99 .00

34 140 130–150 99.62
35 143 133–153 99.79
36 146 136–156 99.89

37 149 139–159 99.95
38 152 142–162 99.97

TABLE C.4 Nonverbal Fluid Reasoning (Gf-nonverbal) Cluster Equivalent of Sums of Scaled Scores for Matrix 
Reasoning and Picture Arrangement

NOTE: This table was developed based on data provided in
the WAIS-III/WMS-III Technical Manual (Psychological Cor-
poration, 1997, Table 4.12), and on a statistical technique for
linear equating provided by Tellegen and Briggs (1967, For-
mula 4). This technique of linear produced the following for-

mula: Nonverbal Fluid Reasoning (Gf-nonverbal) standard
score = 2.886 x + 42.26, where x = sum of the scaled scores for
Matrix Reasoning and Picture Arrangement. This table was
developed from that formula, using mean = 100 and SD = 15.
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TABLE C.5 Verbal Fluid Reasoning (Gf-verbal) Cluster Equivalent of Sums of Scaled Scores for Similarities 
and Comprehension

Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

2 51 42–60 .05
3 54 45–63 .11
4 57 48–66 .21
5 59 50–68 .31
6 62 53–71 1 .00

7 65 56–74 1 .00

8 67 58–76 1 .00

9 70 61–79 2 .00

10 73 64–82 4 .00

11 76 67–85 5 .00

12 78 69–87 7 .00

13 81 72–90 10 .00

14 84 75–93 14 .00

15 86 77–95 18 .00

16 89 80–98 23 .00

17 92 83–101 30 .00

18 95 86–104 37 .00

19 97 88–106 42 .00

20 100 91–109 50 .00

Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

21 103 94–112 58 .00

22 105 96–114 63 .00

23 108 99–117 70 .00

24 111 102–120 77 .00

25 114 105–123 82 .00

26 116 107–125 86 .00

27 119 110–128 90 .00

28 122 113–131 93 .00

29 124 115–133 95 .00

30 127 118–136 96 .00

31 130 121–139 98 .00

32 133 124–142 99 .00

33 135 126–144 99 .00

34 138 129–147 99 .00

35 141 132–150 99.69
36 143 134–152 99.79
37 146 137–155 99.89
38 149 140–158 99.95

NOTE: This table was developed based on data provided in
the WAIS-III/WMS-III Technical Manual (Psychological Cor-
poration, 1997, Table 4.12), and on a statistical technique for
linear equating provided by Tellegen and Briggs (1967, For-
mula 4). This technique of linear produced the following for-

mula: Verbal Fluid Reasoning (Gf-verbal) standard score =
2.7116 x + 45.768, where x = sum of the scaled scores for
Similarities and Comprehension. This table was developed
from that formula, using mean = 100 and SD = 15.
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Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

2 52 45–59 .07
3 55 48–62 .13
4 57 50–64 .21
5 60 53–67 .38
6 63 56–70 1 .00

7 65 58–72 1 .00

8 68 61–75 2 .00

9 71 64–78 3 .00

10 73 66–80 4 .00

11 76 69–83 5 .00

12 79 72–86 8 .00

13 81 74–88 10 .00

14 84 77–91 14 .00

15 86 79–93 18 .00

16 89 82–96 23 .00

17 92 85–99 30 .00

18 94 87–101 34 .00

19 97 90–104 42 .00

20 100 93–107 50 .00

Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

21 103 96–110 58 .00

22 105 98–112 63 .00

23 108 101–115 70 .00

24 110 103–117 75 .00

25 113 106–120 81 .00

26 116 109–123 86 .00

27 119 112–126 90 .00

28 121 114–128 92 .00

29 124 117–131 95 .00

30 127 120–134 96 .00

31 129 122–136 97 .00

32 132 125–139 98 .00

33 135 128–142 99 .00

34 137 130–144 99 .00

35 140 133–147 99.62
36 143 136–150 99.79
37 145 138–152 99.87
38 148 141–155 99.93

TABLE C.6 Lexical Knowledge (Gc-LK) Cluster Equivalent of Sums of Scaled Scores for Vocabulary
and Similarities

NOTE: This table was developed based on data provided in
the WAIS-III/WMS-III Technical Manual (Psychological Cor-
poration, 1997, Table 4.12), and on a statistical technique for
linear equating provided by Tellegen and Briggs (1967, For-
mula 4). This technique of linear produced the following for-

mula: Lexical Knowledge (Gc-LK) standard score = 2.665 x +
46.7, where x = sum of the scaled scores for Vocabulary and
Similarities. This table was developed from that formula, us-
ing mean = 100 and SD = 15.
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Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

2 51 43–59 .05
3 54 46–62 .11
4 57 49–65 .21
5 59 51–67 .31
6 62 54–70 1 .00

7 65 57–73 1 .00

8 67 59–75 1 .00

9 70 62–78 2 .00

10 73 65–81 4 .00

11 76 68–84 5 .00

12 78 70–86 7 .00

13 81 73–89 10 .00

14 84 76–92 14 .00

15 86 78–94 18 .00

16 89 81–97 23 .00

17 92 84–100 30 .00

18 95 87–103 37 .00

19 97 89–105 42 .00

20 100 92–108 50 .00

Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

21 103 95–111 58 .00

22 105 97–113 63 .00

23 108 100–116 70 .00

24 111 103–119 77 .00

25 114 106–122 82 .00

26 116 108–124 86 .00

27 119 111–127 90 .00

28 122 114–130 93 .00

29 124 116–132 95 .00

30 127 119–135 96 .00

31 130 122–138 98 .00

32 133 125–141 99 .00

33 135 127–143 99 .00

34 138 130–146 99 .00

35 141 133–149 99.69
36 143 135–151 99.79
37 146 138–154 99.89
38 149 141–157 99.95

NOTE: This table was developed based on data provided in
the WAIS-III/WMS-III Technical Manual (Psychological Cor-
poration, 1997, Table 4.12), and on a statistical technique for
linear equating provided by Tellegen and Briggs (1967, For-
mula 4). This technique of linear produced the following for-

mula: General Information (Gc-K0) standard score = 2.7116 x
+ 45.768, where x = sum of the scaled scores for Information
and Comprehension. This table was developed from that for-
mula, using mean = 100 and SD = 15.

TABLE C.7 General Information (Gc-K0) Cluster Equivalent of Sums of Scaled Scores for Information 
and Comprehension
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TABLE C.8 Long-Term Memory (Gc-LTM) Cluster Equivalent of Sums of Scaled Scores for Vocabulary 
and Information

Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

2 52 46–58 .07
3 55 49–61 .13
4 57 51–63 .21
5 60 54–66 .38
6 63 57–69 1 .00

7 65 59–71 1 .00

8 68 62–74 2 .00

9 71 65–77 3 .00

10 73 67–79 4 .00

11 76 70–82 5 .00

12 79 73–85 8 .00

13 81 75–87 10 .00

14 84 78–90 14 .00

15 87 81–93 19 .00

16 89 83–95 23 .00

17 92 86–98 30 .00

18 95 87–101 37 .00

19 97 91–103 42 .00

Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

21 103 97–109 58 .00

22 105 99–111 63 .00

23 108 102–114 70 .00

24 111 105–117 77 .00

25 113 107–119 81 .00

26 116 110–122 86 .00

27 119 113–125 90 .00

28 121 115–127 92 .00

29 124 118–130 95 .00

30 127 121–133 96 .00

31 129 123–135 97 .00

32 132 126–138 98 .00

33 134 128–140 99 .00

34 137 131–143 99 .00

35 140 134–146 99.62
36 143 137–149 99.79
37 145 139–151 99.87
38 148 142–154 99.93

NOTE: This table was developed based on data provided in
the WAIS-III/WMS-III Technical Manual (Psychological Cor-
poration, 1997, Table 4.12), and on a statistical technique for
linear equating provided by Tellegen and Briggs (1967,
Formula 4). This technique of linear produced the following

formula: Long-Term Memory (Gc-LTM) standard score =
2.657 x + 46.85, where x = sum of the scaled scores for Vocab-
ulary and Information. This table was developed from that
formula, using mean = 100 and SD = 15.
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Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

2 49 40–58 .03
3 52 43–61 .07
4 55 46–64 .13
5 58 48–66 .21
6 60 51–69 .36
7 63 54–72 1 .00

8 66 57–75 1 .00

9 69 60–78 2 .00

10 72 63–81 3 .00

11 75 66–84 5 .00

12 77 68–86 6 .00

13 80 71–89 9 .00

14 83 74–92 13 .00

15 86 77–95 18 .00

16 89 80–98 23 .00

17 92 83–101 30 .00

18 94 85–103 34 .00

19 97 88–106 42 .00

20 100 91–109 50 .00

Sum of
Scaled
Scores

Gv
Cluster

95%
Confidence

Interval
Percentile

Rank

21 103 94–112 58 .00

22 106 97–115 66 .00

23 108 99–117 70 .00

24 111 102–120 77 .00

25 114 105–123 82 .00

26 117 108–126 87 .00

27 120 111–129 91 .00

28 123 114–132 94 .00

29 125 116–134 95 .00

30 128 119–137 97 .00

31 131 122–140 98 .00

32 134 125–143 99 .00

33 137 128–146 99 .00

34 139 130–148 99.53
35 142 133–151 99.74
36 145 136–154 99.87
37 148 139–157 99.93
38 151 142–160 99.97

TABLE C.9 Short-Term Memory (Gsm-WM) Cluster Equivalent of Sums of Scaled Scores for Digit Span and
Letter-Number Sequencing

NOTE: This table was developed based on data provided in
the WAIS-III/WMS-III Technical Manual (Psychological Cor-
poration, 1997, Table 4.12), and on a statistical technique for
linear equating provided by Tellegen and Briggs (1967, For-
mula 4). This technique of linear produced the following for-

mula: Short-Term Memory (Gsm-WM) standard score =
2.82 x + 43.57, where x = sum of the scaled scores for Digit
Span and Letter-Number Sequencing. This table was devel-
oped from that formula, using mean = 100 and SD = 15.
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A P P E N D I X D 

Watkins and Canivez’s Critique 
of the Kaufman-Lichtenberger 

Interpretive System and Articulation 
of a New Theory-Based Approach to 

Profile Interpretation

Alan S. Kaufman and Dawn P. Flanagan

INTRODUCTION

Watkins and Canivez (2004) published a study in
Psychological Assessment, “Temporal Stability of
WISC-III Subtest Composite Strengths and
Weaknesses.” They used three-year WISC-III re-
evaluation data to evaluate the method of profile
interpretation advocated by Kaufman and Licht-
enberger (2000). They applied the kappa statistic
and concluded that ipsative strengths and weak-
nesses (i.e., high and low scores relative to a per-
son’s own ability level) were unstable over time.
Based on their analysis, they concluded that the
Kaufman-Lichtenberger approach was not valid.
However, Watkins and Canivez fail to demon-
strate understanding of the crucial aspect of the
interpretive method that emphasizes integration
of multiple sources of evidence before reaching

any conclusions about the meaningfulness of an
individual’s strengths and weaknesses. They also
do not take into account other mitigating factors
that might account for the low kappa statistics
that were yielded by their analysis. In this Appen-
dix, we provide specific criticisms of the Watkins-
Canivez article and offer a rationale in support of
the Kaufman-Lichtenberger clinical approach to
profile interpretation. Nonetheless, we acknowl-
edge that some of the published concerns about
using a purely ipsative approach to profile inter-
pretation are valid, impelling us to develop a new
approach for interpreting profiles of test scores
(Flanagan & Kaufman, 2004). We discuss the
guiding principles for this new approach to profile
interpretation that is more theory-based and inte-
grates ipsative with normative interpretation.

Watkins and Canivez used three-year reevalu-
ation data obtained on a sample of 579 students
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tested twice on the WISC-III (at age 9 and age
12) to evaluate the method of profile interpreta-
tion advocated by Kaufman and Lichtenberger
(2000). They concluded that ipsative strengths
and weaknesses were unstable over time. Based
on their analysis, they concluded that the
Kaufman-Lichtenberger approach was not valid.

Watkins and Canivez argue that the WISC-III
reevaluation data that they obtained from school
psychologists’ files, “have unambiguous implica-
tions for psychological practice.... [B]ecause ipsa-
tive subtest categorizations are unreliable,
recommendations based on them will also be
unreliable” (p. 137). However, they assume in-
correctly that all cognitive abilities represent en-
during traits and, therefore, ought to remain
stable over time. They further assume that inter-
pretations of test data are made in a vacuum—that
data from multiple sources, no matter how com-
pelling, cannot influence the findings generated
from an ipsative analysis of scores from a single
intelligence battery. Furthermore, because their
methodology for examining the stability of cogni-
tive strengths and weaknesses over time is ques-
tionable, their conclusions are not unambiguous.
Finally, the method of test interpretation initially
developed by Kaufman (1979) has changed con-
siderably in recent years (Kaufman & Lichten-
berger, 2002; Lichtenberger & Kaufman, 2003).
Such changes reflect, in part, the research of
Glutting and colleagues (e.g., McDermott, Fan-
tuzzo, Glutting, Watkins, & Baggaley, 1992).

However, these researchers continue their
cries of “Just Say No” to any type of interpreta-
tion of test scores beyond a global IQ and offer
no recommendations with regard to how clini-
cians can make sense out of an individual’s
scaled-score profile. Alternatively, we recognize
the onerous task facing clinicians in their daily
work of identifying the presumptive cause of a
child’s learning difficulties or an adult’s problems
in college, at home, or in the workplace. As such,
we and our colleagues provide clinicians with
guidance in the test interpretation process that is
based on theory, research, psychometrics, and
clinical experience. What Watkins and Canivez

fail to accept is that the Kaufman-Lichtenberger
interpretive method extends far beyond the
identification of intra-individual strengths and
weaknesses.

The following is a discussion of the most sa-
lient flaws in Watkins and Canivez’s evaluation
of the Kaufman-Lichtenberger method.

NOT ALL COGNITIVE 
ABILITIES REMAIN 
STABLE OVER TIME

Watkins and Canivez stated that intelligence is
presumed to be an enduring trait. However, al-
though this statement is generally true of global
ability (e.g., Wechsler IQs), it is not necessarily
true of specific or narrow cognitive abilities
(Carroll, 1993), as reflected by subtest scores, for
example. Because all traits are not enduring,
some test authors have attempted to correct for
trait instability when reporting test-retest reli-
ability coefficients (McGrew, Werder, & Wood-
cock, 1991).

Watkins and Canivez do not account for trait
instability, or even consider known neurological
and developmental changes that occur between
the average age of the test (9 years) and retest (12
years) in their investigation. At age 9, children
are in Piaget’s stage of concrete operations
whereas at age 12, they are in the stage of formal
operations. Coinciding with the onset of formal
operational thought is the rapid development at
about ages 11 to 12 of the tertiary areas of the
prefrontal lobes, associated with planning ability.
These new developments between test 1 and test
2 change the way the average child approaches
solving problems and makes children qualita-
tively different at age 12 compared to age 9.
Their different performance on specific abilities
the second time around may relate to their men-
tal development at about age 11, which will not
be a constant from child to child; some children
will benefit from the neurological and cognitive
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advances more than others. And there are other
differences between 9- and 12-year-olds. For ex-
ample, they differ in their problem-solving
speed. Several WISC-III Performance subtests
give bonus points for quick, perfect perfor-
mance. At age 9, bonus points do not contribute
very much to children’s scores on Block Design,
Picture Arrangement, and Object Assembly; at
age 12, bonus points contribute heavily (Kauf-
man, 1994). Hence, the same subtests are quite
different at older versus younger ages, conceiv-
ably affecting the level of the child’s performance
at two distinctly different points in time.

In addition to trait instability, Watkins and
Canivez did not consider the fact that because
some abilities are amenable to change, interven-
tions can and often do improve performance on
some tests. Watkins and Canivez state, “Psychol-
ogists often proffer interventions and remedial
recommendations based on hypotheses about
WISC-III subtest and subtest composite score
information” (p. 136). They are correct. There-
fore, with respect to Watkins and Canivez’s sam-
ple, it is entirely possible that interventions have
already taken place during the three-year inter-
val between test and retest—not at all surprising
in view of the fact that all retest data are for chil-
dren enrolled in special education. Indeed, the
authors note that, “the use of reevaluation cases
means that those students who were no longer
enrolled in special education were not reevalu-
ated and thus not part of the sample” (p. 137).

Intervention, whether based on Kaufman and
Lichtenberger’s method of profile interpretation
or not, will have an impact on the child’s cognitive
functioning. Areas of strength or weakness may
no longer be as extreme on a retest, three years
later, if the interventions have been successful to
some extent. Certainly, several WISC-III subtests
might be directly affected by educational inter-
vention (e.g., Information, Vocabulary), while
others are conceivably affected by pharmaceutical
intervention (e.g., Symbol Search, Digit Span).
Not only have the children tested three years
later changed in unknown ways, their cognitive
ability and behavioral profiles have conceivably

been modified due to specific interventions or
experiences. And if interventions have not been
successful, then children who previously per-
formed adequately on WISC-III measures of ac-
quired knowledge may now display a weakness in
these and related areas. Yet the authors have no
way of assessing the amount or effectiveness of
intervention for each individual child because of
the haphazard way in which the cases were ob-
tained from around the country.

INTERPRETATION OF TEST DATA 
IS NOT DONE IN A VACUUM: 
THE MEANINGFULNESS OF 
RELATIVE STRENGTHS AND 

WEAKNESSES IS DEPENDENT ON 
OTHER DATA SOURCES

Watkins and Canivez (2004) are careful to point
out that, “The ipsative methods detailed by Kauf-
man and Lichtenberger (2000) were precisely fol-
lowed to identify WISC-III subtest ability
patterns” (p. 134). They should have been just as
conscientious in reading what Kaufman and
Lichtenberger (2000) said about ipsative meth-
ods: “The process of ipsative comparison is not
intended to be the ending of profile interpreta-
tion; rather it is just the beginning point for prac-
tical, clinical analysis. From the ipsative
comparison, hypotheses are generated and then
may be supported or disconfirmed with further
information” (p. 3). But they apparently misun-
derstood or ignored that statement. Although
Kaufman and Lichtenberger stated unambigu-
ously that any application of their ipsative com-
parison method is for the purpose of generating
hypotheses, to be supported or disconfirmed with
additional data, Watkins and Canivez argued that
the cross-validation approach is “contradicted by
the research literature” (p. 137). They cavalierly
dismissed the value of cross-validating test results
with multiple sources of data by citing a few arti-
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cles that are tangential to the issue. In fact, their
refusal even to consider the context in which test
scores are obtained suggests that they are con-
tent to interpret test results in total isolation, dis-
daining the potential benefits of corroboration
or refutation by real-life variables. That is their
right, when they choose to define their own ap-
proach to test interpretation. But Watkins and
Canivez’s goal was to challenge the Kaufman-
Lichtenberger interpretive approach; therefore,
they needed to evaluate test data within the context
of Kaufman and Lichtenberger’s methodology, not
their own methodology. And the Kaufman-Lichten-
berger system clearly involves a merger of ipsative
analyses with multiple-source cross-validation.

Diagnostic decisions should not be made
based on test scores alone nor should they be
based on clinical judgment alone. Rather, diag-
nostic decisions should be based on test data,
clinical observations during the testing session,
background information on the child from inter-
views with parents and teachers as well as from
other assessments, and referral questions geared
specifically to the child being evaluated. No ra-
tional clinician would interpret low scores on the
Wechsler subtests associated with the “Freedom
from Distractibility” factor as reflecting a per-
son’s distractibility without also having observed
the person’s behaviors during the test session, in
the classroom (or workplace), and perhaps in
other environments as well. One would be fool-
ish to infer that a person’s relatively high scores
on Picture Arrangement and Comprehension
reflected well-developed “Common Sense, So-
cial Comprehension, or Social Judgment” if the
person was known to have difficulties getting
along with peers; or to infer that relatively low
scores on Similarities and Vocabulary reflected a
weakness in “Handling Abstract Verbal Con-
cepts, Verbal Concept Formation, and Degree of
Abstract Thinking” if the person’s spontaneous
conversations during the evaluation indicated ap-
propriate usage of abstract concepts; or to infer
that relatively low scores on Coding and Block
Design denoted a weakness in “Visual Perception
of Abstract Stimuli” if the person performed well

on a test of design copying; or that relatively high
scores on Digit Span, Coding, and Symbol
Search reflected a good “Short-term Memory
(Auditory or Visual)” if the person kept asking for
questions to be repeated and misplaced the pencil
during the evaluation. The hypotheses quoted
here are among the numerous “Strengths and
Weaknesses” included in Watkins and Canivez’s
Table 1 and were rejected as unreliable because of
trivial kappa statistics.

Because we recognize that variation in cogni-
tive abilities is commonplace in the general popu-
lation (e.g., Kaufman, 1979; McGrew & Knopik,
1996), we make it clear in our writings that intra-
individual differences alone are insufficient
grounds upon which to base diagnostic, classifica-
tion, or treatment decisions (Flanagan & Ortiz,
2001; Kaufman, 1994; Kaufman & Lichtenberger,
2002; see also Reschly & Grimes, 1995). When
statistically significant intra-individual differences
are found, a judgment with regard to their mean-
ingfulness is made based on other sources of in-
formation. We believe that any outlier score or
significant intra-individual difference only gains
diagnostic meaning when it converges with other
data sources in a manner suggested by existing re-
search. For example, the fact that auditory pro-
cessing emerged as a relative weakness for an
individual (following ipsative analysis) is not
meaningful in and of itself. However, the fact that
the individual is in second grade and has not
learned how to read—and her score on an audi-
tory processing composite (which consists of
phonetic coding tests) is within the deficient
range compared to same age peers—provides the
clinician with information to hypothesize that the
observed auditory processing deficit is the pre-
sumptive cause of her inability to read. The clini-
cian’s hypothesis is strengthened by the results of
numerous investigations that have shown that
phonological processing is the core deficit in in-
dividuals with reading disabilities (see Flanagan,
Ortiz, Alfonso, & Mascolo, 2002 for a review).
After ruling out other potential causes for defi-
cient reading and phonological processing, such
as hearing impairment, history of ear infections,
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poor instruction, deficient speed of lexical ac-
cess, and so forth, the clinician can reasonably
conclude that the individual’s reading difficulties
were due to a core phonological processing defi-
cit. The clinician’s evaluation of the types of
errors made on the tests of phonological pro-
cessing administered inform his or her recom-
mendations with regard to intervention and
remediation.

The belief that test findings, however un-
usual, only gain diagnostic meaning when they
converge with other data sources, including find-
ings from relevant research, is not unique to the
field of psychological assessment. Indeed, most
disciplines that use measurement tools, includ-
ing medicine, undoubtedly share the same phi-
losophy. Consider the following example of the
thought processes of a veterinarian evaluating a
cat who presented with a history of not eating
and vomiting. Blood work revealed a blood urea
nitrogen (BUN) of 54 (normal range = 14 – 36)
and a creatinine of 2.7 (normal range = 0.6 – 2.4).
Based on the presenting symptoms and the ele-
vated kidney values (BUN and creatinine), a pre-
sumptive diagnosis is that the cat is in renal
(kidney) failure—a condition that has a very poor
prognosis. However, in order to test the hypoth-
esis of renal failure, additional testing was
deemed necessary. After receiving the results of a
urinalysis, the veterinarian found that the cat’s
urine specific gravity was normal at 1.065. With
this additional information, the veterinarian
concluded that the cat’s increased BUN and cre-
atinine levels were due to dehydration, not renal
failure. How is the psychologist’s approach to us-
ing assessment tools and interpreting test results
different? It is not. The reader is referred to the
work of Rohling and his colleagues on the bene-
fits of integrating test results from multiple
sources (e.g., Miller & Rohling, 2001).

“Tests do not think for themselves, nor do
they directly communicate with patients. Like a
stethoscope, a blood pressure gauge, or an MRI
scan, a psychological test is a dumb tool, and the
worth of the tool cannot be separated from the
sophistication of the clinician who draws infer-

ences from it and then communicates with pa-
tients and professionals” (Meyer et al., 2001,
p. 128). Likewise, the worth of a test interpreta-
tion method, such as intra-individual analysis,
cannot be separated from the sophistication of
the clinician who draws conclusions from it.

QUESTIONABLE 
METHODOLOGY

Psychometrics has an important place in clinical
assessment, as do analyses of group data. Reliabil-
ity, validity, understanding of group differences in
cognitive ability, development of appropriate
norms, and item bias statistics are just a few of the
areas that require psychometric analysis and
group data. Investigating individual children’s or
adults’ ipsative strengths and weaknesses is not
such an area. Watkins and Canivez have applied a
questionable statistical “test” of Kaufman and Li-
chtenberger’s method. 

In the Watkins and Canivez study, the kappa
statistics are based on group data and basically
answer the question, “Did a large sample of chil-
dren have a data-based strength, weakness, or
neither, on a WISC-III assessment, and did this
group of children maintain their same categori-
zations (strength, weakness, neither) on a retest
administered about three years later?” The
kappas, based on group data, do not answer the
question about the stability of the strength or
weakness for any particular individual in the sam-
ple (Cicchetti, 1994). This statistic does not ad-
dress the validity of the strength or weakness for
an individual. Statistics alone do not interpret
the possible area of integrity or deficit. To do
this, clinical behaviors, referral and background
information, and other data sources must be
taken into account. That is precisely what we in-
struct clinicians to do if they use the intra-individual
method. We do not want them ever to apply the
method blindly, out of context, without integrating
the statistical findings with all other pertinent formal
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and informal data. Therefore, rather than using
kappa to examine the stability of categories over
time, which does not adequately capture the de-
cision-making process that underlies Kaufman
and Lichtenberger’s method, Watkins and
Canivez should have examined the inter-rater re-
liability of clinicians trained in the Kaufman and
Lichtenberger method to determine agreement
with regard to interpretation of areas of integrity
and deficit at time 1 and then again at time 2—
that is, different clinicians rating the same per-
son’s areas of integrity and deficit at time 1 and
then again at time 2 using the Kaufman and
Lichtenberger method of intra-individual analy-
sis. Consider the following example: A scaled
score of 5 on Block Design (for example) at Time
1 emerges as a weakness based on ipsative analy-
sis. At Time 2, Block Design yields a scaled score
of 6 and is no longer considered a weakness
based on ipsative analysis. A well-trained clini-
cian would conclude that the ability underlying
Block Design is deficient, regardless of a nonsig-
nificant finding based on ipsative analysis at
Time 2. This example demonstrates that an eval-
uation of the reliability of the Kaufman-Lichten-
berger method must focus on the conclusions
that clinicians who are trained in their method
draw from the data.

There are two other methodological issues
with the Watkins and Canivez (2004) study that
require mention. First, quite obviously, there
will be statistical regression to the mean for all
shared abilities identified on the initial test as
strengths or weaknesses. For any child with an
identified strength, that strength will regress to-
ward the mean, as will any identified weakness.
Of course, positive chance errors contribute to
any area of ability that is identified as a strength,
and negative chance errors contribute to any
area of ability that is identified as a weakness.
That is built into the method. It is not only be-
cause of sound clinical practice that we tell exam-
iners to cross-validate each possible strength and
weakness with clinical behaviors and other data;
it is also to help ensure that the putative
strengths and weaknesses are not just a function

of the chance error. The authors did not account
for predictable regression effects in their analy-
ses, which would lower the kappas. In contrast,
intelligent application of our clinical method will
help control for chance.

The second additional methodological issue is
that Watkins and Canivez have taken a continu-
ous variable (deviation from the mean) and
turned it into a categorical variable (strength,
weakness, neither). Apparently, they were trying
to mimic clinical practice. However, empirical
analysis and clinical practice are not synony-
mous. By taking a continuous variable and turn-
ing it into a categorical variable, Watkins and
Canivez effectively reduced the statistical power
of their analysis thereby reducing the kappa
(Cohen, 1983). Thus, Watkins and Canivez’s
chances of finding a lack of agreement in classifi-
cations over time were maximized.

OVERVIEW OF CRITICISMS 
OF THE WATKINS AND 

CANIVEZ (2004) STUDY

In short, a great deal happens in three years—
the effects of intervention, developmental
changes, regression to the mean, and changes in
what some subtests measure at different ages.
The group data provided by Watkins and
Canivez do not have implications for the indi-
vidual method of profile interpretation that we
advocate. The strengths and weaknesses that we
believe might have useful applications for devel-
oping educational interventions are based on
cognitive functioning at a particular point in
time. They need to be cross-validated at that
time to verify that any supposed cognitive
strengths or weaknesses are consistent with the
wealth of observational, referral, background,
and other test data that are available for each
child who is evaluated. Only then will those
data-based findings inform diagnosis and be ap-
plied to help the child.
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The simple finding that reevaluation data at
age 12 do not support the stability of children’s
data-based strengths and weaknesses at age 9
says nothing about the validity of Kaufman and
Lichtenberger’s interpretive approach. If one’s
blood pressure is “high” when assessed in Janu-
ary and is “normal” when assessed three months
later, does this suggest that the physician’s cate-
gories (e.g., high, normal, low) are unreliable?
Does it suggest that the blood pressure monitor
is unreliable? Or, does it suggest that the medica-
tion prescribed to reduce the individual’s blood
pressure was effective?

REVISIONS OF TRADITIONAL 
IPSATIVE ANALYSIS

Despite its inherent flaws, intra-individual or ip-
sative analysis has not fared well because it histor-
ically has not been grounded in contemporary
theory and research and it has not been linked to
psychometrically defensible procedures for inter-
pretation (Flanagan & Ortiz, 2001). When theory
and research are used to guide interpretation and
when psychometrically defensible interpretive
procedures are employed, some of the limitations
of the intra-individual approach are circum-
vented, resulting in the derivation of useful infor-
mation. Indeed, when an interpretive approach is
grounded in contemporary theory and research,
practitioners are in a much better position to draw
clear and useful conclusions from the data (Car-
roll, 1998; Daniel, 1997; Kamphaus, 1993; Kam-
phaus, Petosky, & Morgan, 1997). The findings of
an intra-individual analysis is not the end of the
interpretation process, it is only the beginning.
We do find many flaws with the purely empirical
approach that Watkins and Canivez used to eval-
uate the Kaufman-Lichtenberger approach to
profile interpretation. Nonetheless, we have taken
quite seriously many of the criticisms of a purely
ipsative method of profile analysis that have ap-
peared in the literature in articles by Watkins,
Glutting, and their colleagues (e.g., McDermott

et al., 1992). Indeed, one of us (DPF) has been
frankly critical of ipsative analysis that ignores
normative analysis (Flanagan & Ortiz, 2002). We
have relied on all of these criticisms to modify and
enhance our interpretive method. Following are a
few of the most salient ways in which we and our
colleagues have attempted to improve the practice
of ipsative analysis (Flanagan & Kaufman, 2004;
Kaufman & Kaufman, 2004; Kaufman, Lichten-
berger, Fletcher-Janzen, & Kaufman, 2005).

First, we recommend interpreting test data
within the context of a well-validated theory. Use
of the Cattell-Horn-Carroll (CHC) theory of
the structure of cognitive abilities is becoming
commonplace in test construction and interpre-
tation because it is the best supported theory
within the psychometric tradition (Daniel, 1997;
Flanagan & Ortiz, 2001; Horn & Blankson,
2005; McGrew, 2005). Without knowledge of
theory and an understanding of its research base,
there is virtually no information available to in-
form interpretation.

Second, we recommend using composites or
clusters, rather than subtests, in intra-individual
analysis. Additionally, the clusters that are used in
the analysis must represent unitary abilities,
meaning that the magnitude of the difference be-
tween the highest and lowest score in the cluster is
not uncommon in the general population. Fur-
thermore, the clusters that are included in the in-
terpretive analysis should represent basic primary
factors in mental organization (e.g., visual pro-
cessing, auditory short-term memory). When the
variance that is common to all clusters (as opposed
to subtests) is removed during ipsatization, propor-
tionately more reliable variance remains. And, it is
precisely this shared, reliable variance that we be-
lieve ought to be interpreted because it represents
the construct that was intended to be measured by
the cluster. For example, when the following clus-
ters are ipsatized—Gf, Gc, Gsm, Gv, and Glr—the
variance that is common to all of them (presum-
ably “g”) is removed, leaving the variance that is
shared by the two or more tests that comprise
each cluster. That is, if the Gf cluster emerged as a
significant relative weakness, then our interpreta-
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tion would focus on what is common to the Gf
tests (e.g., reasoning). The number of research in-
vestigations examining the relationship between
broad CHC clusters and various outcome criteria
(e.g., academic achievement) is beginning to pro-
vide significant validation evidence that may be
used to inform the interpretive process (Evans,
Floyd, McGrew, & LeForgee, 2002; Flanagan,
2000; Floyd, Evans, & McGrew, 2003; McGrew,
Flanagan, Keith, & Vanderwood, 1997; Oh, Glut-
ting, Watkins, Youngstrom, & McDermott, 2004;
Vanderwood, McGrew, Flanagan, & Keith,
2002). Much less corresponding validity evidence
is available to support traditional ipsative (subtest)
analysis.

Fourth, we believe that a common pitfall in
the intra-individual approach to interpretation is
the failure to examine the scores associated with
an identified “relative weakness” in comparison
to most people. That is, if a relative weakness re-
vealed through ipsative analysis falls well within
the average range of functioning compared to
most people, then its meaningfulness is called
into question. For example, despite presump-
tions of disability, average ability is achieved by
most people and most people are not disabled.
Therefore, a relative weakness that falls in the
average range of ability compared to same-age
peers will suggest a different interpretation than
a relative weakness that falls in the deficient
range of functioning relative to most people (see
Flanagan & Kaufman, 2004).

Despite the pains taken to elevate the use of
ipsative analysis to a more respectable level by
linking it to normative analysis and recommend-
ing that only unitary, theoretically derived clus-
ters be used, one undeniable fact remains: The
intra-individual analysis does not diagnose, clini-
cians do. Clinicians, like medical doctors, will
not cease to compare scores, nor should they.
“Would one want a physician, for example, not
to look at patterns of test results just because
they in and of themselves do not diagnose a dis-
order? Would you tell a physician not to take
your blood pressure and heart rate and compare
them because these two scores in and of them-

selves do not differentially diagnose kidney dis-
ease from heart disease?” (Prifitera, Saklofske,
Weiss, & Rolfhus, 2005, p. 16).

Comparing scores from tests, whether psy-
chological or medical, is a necessary component
of any test interpretation process. Why? It is be-
cause comparing scores assists in making diag-
noses when such comparisons are made using
psychometric information (e.g., base rate data),
as well as numerous other sources of data as de-
scribed previously. The learning disability litera-
ture appears to support this contention. For
example, the double-deficit hypothesis states
that individuals with a reading disability have
two main deficits relative to their abilities in
other cognitive areas, including phonological
processing and rate or rapid automatized nam-
ing. Moreover, in an evaluation of subtypes of
reading disability, Morris et al. (1998) found
“phonological processing-verbal short-term
memory-rate” to be the most common profile,
meaning that these three abilities were signifi-
cantly lower for individuals with reading disabil-
ity as compared to their performance on other
measures of ability.

CONCLUDING COMMENTS

This is not the first place that the flaws of the
purely empirical approaches advocated by Wat-
kins and his colleagues have been articulated, es-
pecially regarding the power of their group-data
methodology for dismissing individual-data as-
sessment. Anastasi and Urbina (1997) state: “One
problem with several of the negative reviews of
Kaufman’s approach is that they seem to assume
that clinicians will use it to make decisions based
solely on the magnitude of scores and score dif-
ferences. While it is true that the mechanical ap-
plication of profile analysis techniques can be
very misleading, this assumption is quite con-
trary to what Kaufman recommends, as well as to
the principles of sound assessment practice”
(p. 513).
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121–123, 150, 153, 160, 618, 633, 
638–640, 645–647, 657

Kaufman Functional Academic Skills 
Test (K-FAST), 98, 108, 150, 
153–157, 160, 618, 656, 657–660

Kaufman Short Neuropsychological 
Assessment Procedure (K-SNAP), 
98, 100, 105, 150, 153, 157, 160, 
618, 655–657

Matrix Analogies Test (MAT), 
654–655

Peabody Picture Vocabulary Test 
(PPVT), 630–631, 650–652

Shipley Institute of Living Scale 
(Shipley-Hartford), 630, 631

Slosson Intelligence Test, 630, 631, 
633

Universal Nonverbal Intelligence 
Test (UNIT), 639

Wechsler Abbreviated Scale of 
Intelligence (WASI), 92–93, 633, 
638–640, 641–645

when to administer, 640–641
Wide Range Intelligence Test 

(WRIT), 633, 638–640, 641, 
647–650

California Psychological Inventory 
(CPI), 494

CALP (Cognitive Academic Language 
Proficiency), 579, 627

CA-PM (Cognitive and Achievement 
Performance Models), 581–582

Careers. See Job performance
Carroll’s model of intelligence, 3, 

564–566
CAS (Cognitive Abilities Scale), 11, 12, 

56, 57, 434, 491
Case reports

computerized, 308
illustrating decline in job 

performance, 507–515
illustrating discrepancies between 

Verbal IQ and Performance IQ, 
308–314

illustrating learning problems, 
496–501, 550–560

illustrating memory concerns, 
501–507

illustrating mild retardation, 
362–366

illustrating possible autism, 
357–362

Catastrophic reaction, 304–305
Cattell-Horn-Carroll (CHC) theory, 3, 

49, 56, 57, 145, 226, 372–373, 
413, 563–566

abilities across lifespan, 613–624
development of, 563–566
as WJ III design blueprint, 566–569

Caucasians
brief tests for, 638–640
cross-sectional research on aging and 

IQ, 131–132
crystallized and fluid factors for, 548
delinquency and psychopathic 

behavior, 328, 329
heritability of IQ, 28, 30, 36
IQ differences between African 

Americans and, 101–115, 119, 123
IQ differences between Hispanics 

and, 106–108, 123

patients with lateralized lesions, 
293–296, 305–306

WAIS-III factor structure and, 227, 
228, 229

CHC Cross-Battery (CB) assessment, 
624–627

Chorion effect, 33–35
Classification and Regression Tree 

(CART), 604, 606–607
Classification of intelligence on 

Wechsler’s tests, 87–89
Clusters of abilities/traits in KAIT, 

535–537
Clusters of abilities/traits in WAIS-III, 

455–479
guidelines for using information 

about shared abilities, 455–479
reliability coefficients, 455
strengths and weaknesses within 

clusters, 440–443
WAIS-III subtest interpretive tables, 

455
Clusters of abilities/traits in WJ III, 

579–580, 596–599
Clusters of abilities/traits in WJ-R, 

614–616
Cognitive Abilities Scale (CAS), 11, 12, 

56, 57, 434, 491
Cognitive Academic Language 

Proficiency (CALP), 579, 
627

Cognitive and Achievement Performance 
Models (CA-PM), 581–582

Cognitive and behavioral analysis, 
subtests of WAIS-III, 382, 384, 
385–386, 387–388, 389–390, 391, 
393, 395, 397, 399, 401, 403, 405, 
407, 408–409

Cognitive decline, slowing down, 
187–189

Cohen’s Factor D, 224
Cohort effects

in correlational studies of aging, 
129–131, 162

in longitudinal studies of aging, 
169–171

Colorado Adoption Study, 31
Composite IQ, 527–528
Comprehension subtest of WAIS-III, 

64–65, 78, 98, 393–395, 
462, 480

Concurrent validity, 596–599
Confirmatory factor analysis (CFA) 

studies, 587, 592
Construct validity of IQ tests, 11–18, 

78–84, 549–550, 563
Content validity, 584–585
Cornell-Coxe Performance Ability 

Scale, 67
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Correlational studies
correlation among Wechsler’s scales, 

77, 84–87, 93
correlation between WAIS-III and 

WISC-III results, 209–216
error variance on short forms versus 

full tests, 637–638
gender differences in patients with 

lateralized brain lesions, 287–291
heritability of IQ, 25–27
VP-IQ discrepancies, 269
WAIS-III correlations with 

educational attainment, 117–119
Creativity, aging process and, 182–183
Cross-sectional research

on age and intelligence, 128–163
cautions concerning, 161–163
Kaufman’s adult tests, 150–159
overview, 159–161
Wechsler’s adult scales, 129–150

Crystallized intelligence (Gc) theory, 3, 
21, 30, 40, 49, 56, 57, 97, 
120–121, 136, 180–189, 371–372, 
486. See also Cattell-Horn-Carroll 
(CHC) theory; Horn-Cattell Gf-
Gc theory, KAIT

Dean-Woodcock Neuropsychological Assess-
ment System (D-WNAS), 608, 
612, 613, 614–616

Delinquency and high Performance IQ, 
327–330

Delis-Kaplan Test of Executive 
Functions, 57

Depression, 376, 445, 489–490
Alzheimer’s-type dementia, 348–349
discrepancies between Verbal IQ and 

Performance IQ, 304–305
and high Verbal IQ, 338–339
KAIT and, 545–547
and left-hemisphere damage, 305

Developed abilities, IQ as 
measure of, 19

Developmental trends in Wechsler’s 
scales, 80–82

Diagnostic and Statistical Manual of 
Mental Disorders (DSM-IV), 332

Digit Span subtest of WAIS-III, 63, 
389–391, 431–433, 463, 480

Digit-Symbol Coding subtest of 
WAIS-III, 13–14, 69, 98, 99–101, 
182, 399–401, 433–434, 464, 474, 
475, 477, 480

Discrepancies between Verbal IQ and 
Performance IQ, 244–316

acute versus chronic lesions, 
267–269

age of patient samples, 296–297
alcohol abuse, 257, 340–341

Alzheimer’s-type dementia, 257, 276, 
344–350

autism, 332–334, 357–362
bilateral brain damage, 254–257, 

258, 304
bilingualism, 330–332
case report, 308–314
clinical issues, 302–308
correlates of high Performance IQ, 

317–337
correlates of high Verbal IQ, 

337–354
delinquency and psychopathic 

behavior, 327–330
educational attainment of patient 

samples, 245–251, 297–302
ethnicity of patients with lateralized 

lesions, 293–296
frontal lobe lesions, 252, 266–267
gender differences, 96–101
gender of patients with lateralized 

lesions, 276–293
general conclusions regarding brain 

damage, 257–258
generalizability problems, 81–82
giftedness, 350–353
head injury and, 259–261, 308–314
interpretation of V-P differences, 

302–308
learning disabilities and, 318–327
left-brain lesions, 245–254, 258, 

260–262, 269–276, 282, 304–305
mental retardation, 334–337, 

362–366
motor coordination problems, 

341–344
posterior lesions, 266–267
problems of global IQ measures, 

47–50
psychiatric disorders, 257, 276, 

338–340
right-brain lesions, 245–254, 258, 

260–262, 269–276, 282, 305–306
stroke and, 259
subtest patterns, 269–276
temporal lobe epilepsy, 263–266
temporal lobe versus parietal lobe 

lesions, 266
unilateral brain damage, 245–254, 

258, 260–262, 269–296, 304–307
when they are meaningless, 

354–357
Distractibility. See Freedom from 

Distractibility factor
Disuse theory of cognitive decline, 

187–188
Down syndrome, 25
Duke longitudinal studies, 164–165, 

166

D-WNAS (Dean-Woodcock 
Neuropsychological Assessment 
System), 608, 612, 613, 614–616

Dyslexia, 55–56, 292–293, 319

Early Training Project, 45
Educational attainment

and high Verbal IQ, 337–338
IQ and, 13–14, 115–124
learning disabilities and, 323–324
patients with lateralized brain 

lesions, 297–302
problems of equating on, 161–162
V-P IQ discrepancies and brain 

damage, 245–251, 300–302
Emotional disturbance, 304–307

clinical applications of emotional 
component of brain damage, 
306–307

diffuse brain injury, 304
lateralized lesions, 304–307

Environment, role of, in IQ, 25–29, 
33–35

Environmental complexity hypothesis, 
187–188

Epilepsy, VP-IQ discrepancies, 
263–266

Episodic memory, 159, 161, 188
Errors

administration, 197–198, 202
confounding, 163–165
correlated error variance on short 

forms versus full tests, 637–638
scoring WAIS-III, 198–202, 

238–239
Ethnicity. See also African Americans; 

Caucasians; Hispanics
brief tests and, 638–640
delinquency and psychopathic 

behavior, 328–329
ethnic differences in IQ, 101–108
heritability of IQ, 28, 31, 32, 

35–36
patients with lateralized lesions, 

293–296
WAIS-III factor structure and, 227, 

228, 229
WAIS-R IQ correlations with, 

119–120
Examiners’ forms

for determining strengths and 
weaknesses on WAIS-III subtests, 
460–475

WAIS-III Interpretive Worksheet, 
517–521

Executive functions, aging process and, 
184–185

External validity, 162–163, 595–596
Eysenck Personality Inventory, 201
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Factor analysis of Wechsler’s scales, 
78–80, 92, 101–102, 106, 
224–237, 288–291, 483

five-factor structure, 229
four-factor structure, 223–224, 

225–226, 231
subtests, 370
three-factor structure, 222–223, 

225–227, 370
two-factor structure, 220–222, 225, 

270
Factor loading

on KAIT subtests, 548
on WJ III, 588–591

FAD type of Alzheimer’s disease, 25
Fels Longitudinal Study, 14
Five-factor test, WAIS-III as, 229
Fluid intelligence (Gf) theory, 3, 21, 30, 

40, 49, 57, 92, 97, 120–121, 136, 
180–189, 371–372, 486. See also 
Cattell-Horn-Carroll (CHC) 
theory; KAIT

Flynn effect, 37–42
Focused norms, 612
Formal operations (Piaget), 523
Four-factor test, WAIS-III as, 223–224, 

225–226, 231
Fragile X syndrome, 25
Freedom from Disruptive Anxiety, 49
Freedom from Distractibility factor, 49, 

78–80, 81, 92
French Ministry of Public Instruction, 

4, 6
Frontal lobe functioning

aging process and, 184–185
discrepancies between Verbal IQ and 

Performance IQ, 252, 266–267
Fuld Profile, 346–350
Full Scale IQ, 12–16

gains by country, 41
heritability of, 31
interpretation of, 414–415
learning disability and, 57
problems of global IQ measures, 

47–50

GAMA (General Abilities Measure for 
Adults), 652–654

GATB (General Aptitude Test Battery), 
12–13, 15

Gender differences in IQ
on WAIS-III, 96–101
on WAIS-R, 119–120

Gender differences in patients with 
lateralized brain lesions

aggregated data, 283–284
ethnicity and, 294–296
Inglis and Lawson’s studies, 278, 

279, 284–286, 288–289, 291–293

Landsdell’s initial observations, 
276–277

McGlone’s research, 277, 284, 
291–293

meta-analyses of, 279, 281–283, 
291–292

proposed explanations of, 284–291
research issues, 283
reviews of studies, 279–280
Turkheimer et al. study, 278–279, 

291–292
V-P IQ discrepancies, 276–293

General Abilities Measure for Adults 
(GAMA), 652–654

General Aptitude Test Battery (GATB), 
12–13, 15

General intelligence factor (g), 234–237
Genes, role of, in IQ, 24–30
Giftedness, 3–4

and high Verbal IQ, 350–353
GMA (general mental ability), 17
Goddard-Binet, 7
Grade-point average (GPA), 12–13, 548
Group versus individual interpretation 

of Wechsler’s tests, 93
Growth curves

advantages of WJ III in measuring 
growth and change, 618–619

developmental cascade model, 
622–623

latent growth curve methodology, 
182

limitations of intelligence growth 
curve research, 617–618

for WJ III CHC clusters, 619–624
W-scores, 619–622

“Halo” effect, 201
Halstead-Reitan Battery, 208, 342
Hamburg-Wechsler (German WAIS), 

164–165
Handwriting assessment, WJ III, 612
Harrington-O’Shea Career Decision-

Making System (CDM), 548
Head injury. See Traumatic brain injury 

(TBI)
Health, aging process and, 185–186
Healy Picture Completion II, 66
Heritability of IQ, 19, 24–30
High/Scope Perry Preschool Project, 

45
Hispanics

bilingualism and high Performance 
IQ, 330–331

brief tests for, 638–640
cross-sectional research on aging and 

IQ, 132
crystallized and fluid factors for, 548, 

549–559

delinquency and psychopathic 
behavior, 328–329

IQ differences between Caucasians 
and, 106–108, 123

learning disabilities, 322–323
WAIS-III factor structure and, 227, 

228, 229
History of IQ tests, 3–7, 629–633
Honestly Significant Differences 

(HSD), 152, 154–155
Horn-Cattell Gf-Gc theory, 3, 56, 57, 

371–372, 486, 522–523
in interpreting WAIS-III Indexes, 

434–445
Huntington’s disease, 489–490

and high Verbal IQ, 343–344, 345
V-P IQ discrepancies, 257

Hypothesis
asymmetry, 284
environmental complexity, 187–188
in interpretation of KAIT, 533–539
in interpretation of WAIS-III, 447, 

451–455, 479–496

Illinois Test of Psycholinguistic Abili-
ties (ITPA), 374, 376

Individual ability profiles (Dean), 
377–380

Individual versus group data, 303
Information-processing model, 20–21, 

374–375, 455
Information subtest of WAIS-III, 14, 

62–63, 98, 391–393, 430, 465
Intelligence and Experience (Hunt), 51
Intelligence-as-process, personality, 

interests, intelligence-as-
knowledge (PPIK) theory 
(Ackerman), 581–582

Intelligent testing philosophy, 18–22, 
374, 422, 453–455

Internal consistency of Wechsler’s tests, 
76–78

Internal validity, in studies of aging, 
162–163

International Neuropsychological 
Society, 24

Interpretation of KAIT, 527–541
sample profile, 527–541
Step 1: Composite IQ, 527–528
Step 2: Examination of crystallized 

versus Fluid IQ, 528–529
Step 3: Assessing difference between 

crystallized and fluid IQ, 529
Step 4: Determining interpretability 

of crystallized versus fluid IQ, 
529–530

Step 5: Interpretation of meaning of 
crystallized and fluid scales, 
530–531
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Step 6: Interpretation of KAIT 
strengths and weaknesses, 
531–533

Step 7: Hypothesis generation about 
fluctuations in KAIT profile, 
533–539

Interpretation of WAIS-III, 412–521
case reports, 496–515
characteristic profiles in unique 

populations, 445
characteristic subtest profiles in 

unique populations, 445
considerations when only 11 subtests 

administered, 413–414
general considerations, 412–413
general interpretation of WAIS-III 

Indexes, 430–445
hypothesis generation, 447, 

451–455, 479–496
sample profiles, 437–440, 451, 

455–479, 487
simultaneous approach, 479–496
Step 1: Full Scale IQ, 414–415, 481, 

517
Step 2: Significance of V-P IQ 

discrepancies, 415–417, 481, 517
Step 3: Relative size of V-P IQ 

discrepancies, 417–421, 481, 518
Step 4: Interpretation of V-P IQ 

discrepancies, 421–426, 481, 
518–519

Step 5: Interpretation of VCI versus 
POI differences, 426–428, 481, 
519

Step 6: Interpretation of Working 
Memory and Processing Speed 
Indexes, 428, 481, 519

Step 7: Interpretation of global 
verbal and nonverbal dimensions, 
428–430, 481, 520

Step 8: Interpretation of strengths/
weakness of subtest profile, 
448–451, 481, 520

Step 9: Hypothesis generation about 
profile fluctuations, 451–455, 481, 
521

subtest interpretation tables, 
455–479

WAIS-III Performance Scale 
configurations, 486–496

WAIS-III Verbal Scale 
configurations, 481–486, 492–496

Interpretation of WJ III, 577–582, 
612–613

Iowa State Army Alpha study, 167–168
IQ gains by country, 37–42

between generations, 38–39
persistence through adulthood, 

40–42

verbal versus nonverbal, 39–40
Item content changes, W-B I to WAIS 

to WAIS-R to WAIS-III, 69–72
Item-response theory, 582
ITPA (Illinois Test of Psycholinguistic 

Abilities), 374, 376

Job performance
case report illustrating decline in, 

507–515
interest inventories and career 

choice, 547–549
IQ and occupation, 14–16, 111–115
personality tests and career choice, 

547–549
prediction of, 16–18

K-ABC, 12, 18, 35, 49, 57, 483–484, 
632, 634, 654

ethnic differences, 108
gender differences, 98

KAIT, 2, 3, 11, 19, 49, 56, 57, 522–559, 
618, 656, 657. See also 
Interpretation of KAIT

assessment under experimental 
conditions, 20

case report, 550–560
Caucasians versus African 

Americans, 103, 104–105
Caucasians versus Hispanics, 

107–108
clinical applications, 541–550
comparisons with WAIS-R, 524, 

525, 541–542
composition of, 523–524
cross-sectional research on aging and 

IQ, 150–157, 159, 160
gender differences, 97, 98, 100–101
IQ and educational attainment, 

120–121
memory comparisons, 540–541
psychometric properties, 525–527
scoring, 525
standardization, 525–527, 549–550
subtests, 21, 98, 104–105, 107–108, 

523–524, 526, 535–536, 539–540
theoretical foundations, 522–523
urban-rural residence differences, 

110–111
and Wechsler scales, 524, 525
and WJ-III, 525, 624–625, 626

KAIT Administration and Scoring 
Manual, 529, 530, 531, 549

Kaufman Adolescent and Adult 
Intelligence Test. See KAIT

Kaufman Assessment Battery for 
Children. See K-ABC

Kaufman Brief Intelligence Test. See K-
BIT

Kaufman Functional Academic Skills 
Test. See K-FAST

Kaufman Short Neuropsychological 
Procedure. See K-SNAP

Kaufman Test of Educational 
Achievement (K-TEA), 645–646, 
654

K-BIT, 92–93, 618, 633, 645–647, 657
Caucasians versus African 

Americans, 103–104, 105, 
638–640

Caucasians versus Hispanics, 107, 
638–640

cross-sectional research on aging and 
IQ, 150, 153, 160

IQ and educational attainment, 
121–123

K-FAST, 618, 656, 657–660
cross-sectional research on aging and 

IQ, 150, 153–157, 160
ethnic differences, 108
evaluation of, 659–660
gender differences, 98
overview and description, 657–658
psychometric properties, 658–659
standardization, 658–659

Klinefelter’s syndrome, 25
Korsakoff’s syndrome, V-P IQ 

discrepancies, 257
K-SNAP, 618, 655–657

cross-sectional research on aging and 
IQ, 150, 153, 157, 160

ethnic differences, 105
evaluation of, 656–657
gender differences, 98, 100
overview and description, 655
psychometric properties, 655–656
standardization, 655–656

K-TEA, 645–646, 654

Language assessment
Cognitive Academic Language 

Proficiency (CALP), 579, 627
WJ III, 611

Larry P. case, 50–51
Latent growth curve methodology, 

182
Latinos. See Hispanics
Learning disabilities (LD), 53–59

ACID profile, 320–327, 541–542
Bannatyne’s categories, 321–327, 434
brief tests and, 644, 646
as correlate of high Performance IQ, 

318–327
gender differences in, 292–293, 

323–324
and high Performance IQ, 318–327
illustrative case reports, 496–501, 

550–560
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Learning disabilities (continued)
KAIT in assessment of, 541–543, 

550–560
SCALD profile, 323, 324, 326–327
WAIS-R versus WISC-R for 

individuals with, 215
WJ III in assessment of, 599, 600, 

604–607
Lesions, brain. See Brain damage
Letter-Number Sequencing subtest of 

WAIS-III, 76, 78, 92, 395–397, 
431–433, 466, 480

Lithium therapy, 338–339, 489–490
Longitudinal research

on age and intelligence, 163–180
Bonn Longitudinal Study, 182
correlation between WISC-R and 

WAIS-R, 212–214
Iowa State Army Alpha study, 

167–168
Kaufman’s studies, 171–180
National Longitudinal Study of 

Adolescent Health, 30
problems of, 163–167
Seattle Longitudinal Study, 168–171, 

188–189
Wechsler adult scales, 163–165, 

171–180
Low achievement (LA), 55

Magnetic resonance imaging (MRI), 
186–187

Malleability
of height, 37
of IQ, 36–46

Marshall v. Georgia decision, 50
Maternal environment, role of, in IQ, 

33–35
Matrix Analogies Test (MAT), 654–655
Matrix Reasoning subtest of WAIS-III, 

76, 82, 92, 181, 403–405, 
430–431, 467, 480

Matthew Effects, 54
Mayo’s Older Americans Normative 

Studies (MOANS), 345
MBTI, 547–548
McCarthy General Cognitive Index, 112
McCarthy Scales of Children’s 

Abilities, 634
Mean Full Scale IQ, 14
Medication

aging process and, 185–186
lithium, 338–339, 489–490
sodium amytal, 305

Memory assessment
aging process and, 158–159, 

160–161, 184
case report, 501–507
KAIT, 540–541

Wechsler, 8, 9, 158–159, 160, 542
WJ III, 611

Mental retardation, 3–4
brief tests and, 631, 644, 646
case report illustrating, 362–366
and high Performance IQ, 334–337
IQ range for, 414
WAIS-R versus WISC-R for 

individuals with, 214–215
Méthode clinique (Piaget), 20
Milwaukee Project, 43
Minnesota Multiphasic Inventory. See 

MMPI
MMPI, 9, 10, 91, 304, 305, 306, 

493–494
Motor coordination problems, and 

high Verbal IQ, 341–344
Multi-infarct. See Stroke
Multiple intelligences approach, 3, 562
Multiple sclerosis, 490

and high Verbal IQ, 342–343
V-P IQ discrepancies, 257

Murphy-Meisgeier Type Indicator for 
Children, 548

Myers-Briggs Type Indicator (MBTI), 
547–548

National Association of Neuropsychol-
ogy (NAN), 8–9

National Intelligence Test,64–65
National Longitudinal Study of 

Adolescent Health, 30
National Teacher’s Examination, 548
Native Americans, bilingualism and 

high Performance IQ, 331–332
Neurological patients

generalizability of WAIS-III data 
from normal individuals to, 
208–209

WAIS-R stability for, 206–207
Neuropsychological analysis

assessment of academic achievement, 
612

assessment of attention, 609–610
assessment of auditory perception-

processing, 610
assessment of handwriting, 612
assessment of language, 611
assessment of memory and learning, 

611
assessment of reasoning and problem 

solving, 611–612
assessment of visual perception/

processing, 610
interpretation in, 612–613
Kaufman Short Neuropsychological 

Assessment Procedure (K-SNAP), 
98, 100, 105, 150, 157, 160, 618, 
655–657

subtests of WAIS-III, 382, 385, 387, 
389, 391, 393, 395, 397, 398–408, 
410

WJ III-based assessment, 607–613
WJ-R-based assessment, 613
WJ-R data, 613

Nonintellectual factors (Wechsler), 581
Norton Community College study, 

596–598

Object Assembly subtest of WAIS-III, 
68–69, 78, 91–92, 182, 408–410, 
468, 480

Occupation. See also Job performance
interest inventories and career 

choice, 547–549
IQ and, 14–16, 111–115

One-factor test, WAIS-III as, 218–220
Oral and Written Language Scales 

(OWLS), 651

Parkinson’s disease
and high Verbal IQ, 344, 345
V-P IQ discrepancies, 257

PASE v. Hannon decision, 50–51
PASS model, 57
Peabody Individual Achievement Test 

(PIAT), 275, 436
Peabody Picture Vocabulary Test 

(PPVT), 630–631, 650–652
Percentile rank, 579, 580
Perceptual Organization Index (POI), 

78–80, 354, 422, 423
Bannatyne’s categories in 

interpreting, 435
determining significance of 

difference between Verbal 
Comprehension Index and, 
415–417

determining size of difference between 
Verbal Comprehension Index and, 
417–421

Horn’s fluid-crystallized approach to 
interpreting, 435

interpretability of differences between 
Verbal Comprehension Index and, 
426–428

subtests in, 430–431
Performance IQ, WAIS-III, 12–16, 

66–69, 92. See also Discrepancies 
between Verbal IQ and 
Performance IQ

aging and IQ, 163–165, 180–189
common configurations, 482, 

486–496
correlates of high, 317–337
determining significance of 

difference between Verbal IQ and, 
415–417
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determining size of difference between 
Verbal IQ and, 417–421

gains by country, 40
heritability of, 30
indexes within, 422–423. See also 

WAIS-III Indexes
problems of global IQ measures, 

47–50
subtests, 66–69, 70, 480, 482, 

486–496
verbal compensation for deficits, 

355–356
Personality style

Eysenck Personality Inventory, 
201

KAIT and, 547–549
MMPI, 9, 10, 91, 304, 305, 306, 

493–494
Myers-Briggs Type Indicator 

(MBTI), 547–548
Personality Assessment System, 

494–495
Pervasive Developmental Disorder-

Not Otherwise Specified (PDD-
NOS), 332

Peter Principle, 5
Phillips Premorbid Adjustment Scale, 

494
Physical health, aging process and, 

185–186
Picture Arrangement subtest of WAIS-

III, 67–68, 91–92, 98, 181, 
405–407, 469, 480

Picture Completion subtest of WAIS-III, 
66–67, 91–92, 181, 224, 397–399, 
430–431, 470, 480

PKU, 25
Placentation research, 33–35
Planning ability (Luria), 523
PMA. See Primary Mental Abilities test
POI. See Perceptual Organization 

Index
Practice effects

in longitudinal studies, 163–165
WAIS-III, 202, 209
WAIS-R, 206–207, 209

Prediction
of academic achievement, 12–13
of job performance, 16–18

Primary Mental Abilities (PMA) test, 
1–2, 128, 163, 168–171, 178–180, 
187–188, 564

Problem solving assessment, WJ III, 
611–612

Processing Speed Index (PSI), 354, 422, 
423

Bannatyne’s categories in 
interpreting, 435–436

determining interpretability of, 428

Horn’s fluid-crystallized approach to 
interpreting, 435–436

subtests in, 433–434
Progressive error, Selective attrition, 

163–165
Pseudodementia, KAIT and, 545–547
PSI. See Processing Speed Index
Psychiatric disorders. See also names of 

specific disorders
and high Verbal IQ, 338–340

Psycholinguistic approach, 374–376
Psychopathic behavior and high 

Performance IQ, 327–330
Public Health Service, 631

Rasch ability scale, 578, 582, 613, 619
Raven’s Progressive Matrices, 30, 

39, 184
Reading disability (RD), 55–56, 320, 

328, 434
Reasoning assessment, WJ III, 611–612
Relative proficiency index (RPI), 

578, 627
Reliability

of Bannatyne categories, 437
of Horn groupings, 437
of KAIT, 526, 527
of shared abilities, 455
split-half, 239–240, 416, 455, 526, 

527, 584
test-retest, 202–209, 455, 526, 527
of W-B I, WAIS, WAIS-R and 

WAIS-III, 72–74
of WJ III, 583–584

Reliable-component analysis (RCA), 
221–222

Retesting
effects of, 356–357
test-retest reliability, 202–209

Revised Visual Retention Test
(RVRT), 546

Rising Curve, The (Neisser), 42

Satz-Mogel approach, 634,
635–637

SCALD profile, 323, 324, 326–327
Scatter in Verbal or Performance 

Subtest profile, 354–355
Schizophrenia, 224, 376, 445

and high Verbal IQ, 339–340
V-P IQ discrepancies, 257, 276

Scoring
KAIT, 525
standard score on WJ III, 579
WAIS-III, 198–202, 238–239
WJ III, 578–579

Seattle Longitudinal Study, 168–171, 
188–189

Selective attention, 609–610

Selective attrition, in longitudinal 
studies, 165–167

Semantic memory, 159, 161
Sensory acuity, aging process and, 183
Sentence Completion Test (SCT), 493
Shipley Institute of Living Scale 

(Shipley-Hartford), 630, 631
Short forms. See also Brief tests

future of, 633
problems with short forms of long 

tests, 633–640
Stanford-Binet, 629–630
of Wechsler scales, 631–638, 640
WISC-III, 632, 633
WPPSI, 632

Similarities subtest of WAIS-III, 65–66, 
385–387, 430, 471, 480

Slosson Intelligence Test, 630, 631, 633
Social class

heritability of IQ, 30–31
IQ and education, 123–124

Sodium amytal, 305
Spearman-Brown correction formula, 

584
Specific learning disabilities (SLD), 

53–59
Speed. See also Processing Speed Index 

(PSI)
aging process and, 182, 184
cognitive ability versus, 182

Split-half reliability, 239–240, 416, 455, 
526, 527, 584

Standardization
of Bannatyne categories, 436–437
of General Abilities Measure for 

Adults (GAMA), 652–654
of Horn groupings, 436–437
of KAIT, 525–527, 549–550
of K-BIT, 645–646
of K-FAST, 658–659
of K-SNAP, 655–656
of Matrix Analogies Test 

(MAT), 654
of Peabody Picture Vocabulary Test, 

650–651
of Stanford-Binet, 7
of WASI, 642–644
of W-B I, WAIS, WAIS-R and 

WAIS-III, 74–76, 240–241
of WJ III, 578, 579, 582–583, 587
of WRIT, 648–649

Standards on Educational and 
Psychological Testing (AERA, APA 
& NCME), 563, 582

Stanford-Binet Intelligence Scale, early 
history of, 3, 4–5, 7, 31

Stanford-Binet Intelligence Scale, 
Form IV, 3, 4–5, 7, 65, 234–235, 
634
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Stanford-Binet Intelligence Scale, 
Form IV (continued)

Caucasians versus African 
Americans, 103–104

Caucasians versus Hispanics, 
106–107

gender differences, 97, 98
short form, 629–630

Statistical significance
determining, 421
of difference between Perceptual 

Organization Index and Verbal 
Comprehension Index, 417–421

nature of, 420
Sternberg Triarchic Abilities Test, 3
Stroke

Alzheimer’s type dementia, 347, 
348–349

brain damage caused by, 259–263, 
278, 288

gender differences in patients with 
lateralized brain lesions, 278, 288

verbal compensation for 
performance deficit, 355–356

V-P IQ discrepancies, 259
Strong Interest Inventory (SII), 547, 

548
Structural validity, 585–590, 592–595
Structure-of-intellect model (Guilford), 

380–382, 484
Subtests of KAIT, 21, 98, 104–105, 

107–108, 523–524, 526, 535–536, 
539–540

Subtests of WAIS-III, 21, 62–69, 
98–100, 104–105, 116–117, 119, 
204, 235–237, 369–411. See also 
names of specific subtests

abilities measured by, 382–410
considerations when only 11 subtests 

administered, 413–414
determining strengths and 

weaknesses through, 460–475
ethnic differences, 104–105
gender differences, 98–100, 107–108
interpreting strengths and 

weaknesses of profiles, 448–451
patterns for left-brain lesions, 

269–276
patterns for right-brain lesions, 

269–276
Performance IQ, 66–69, 70, 480
sources and methods for analyzing, 

382–384
subtest specificity, 235–237, 383–384
Verbal IQ, 62–66, 70, 480
VP-IQ discrepancies, 269–276
ways of grouping, 369–382

Subtests of WJ III, 561–563, 570–571
Successive processing, 371

Sustained attention, 609
Swedish Adoption/Twin Study of 

Aging, 30
Symbol Search subtest of WAIS-III, 76, 

78, 98, 99, 407–408, 433–434, 
472, 480

Tay Sachs disease, 25
Temporal lobe epilepsy, VP-IQ 

discrepancies, 263–266
Temporal Orientation Questionnaire, 

546
Test bias, 50–51
Test interpretation, 241–242
Test-retest reliability

KAIT, 526, 527
WAIS-III, 202–209, 455

Test usage, surveys of, 7–11
Texas Adoption Study, 28–29, 31
Thematic Apperception Test (TAT), 91
Three-factor test, WAIS-III as, 

222–223, 225–227, 370
Thurstone’s Primary Mental Abilities 

(PMA) model, 564
Time-of-measurement effects, in 

studies of aging, 162
Tracking in schools, 336
Traumatic brain injury (TBI)

brain damage caused by, 259–263, 
278, 288

brief tests and, 644
discrepancies between Verbal IQ and 

Performance IQ, 259–261, 
308–314

V-P IQ discrepancies, 257, 259–261
Triarchic theory of intelligence, 3
TSR (Long-Term Storage and 

Retrieval), 524
Tukey Honestly Significant Differences 

(HSD), 152, 154–155
Turner’s syndrome, 25
Two-factor test

WAIS-III as, 225, 370
WAIS-R as, 220–222

Universal Nonverbal Intelligence Test 
(UNIT), 639

Urban-rural residence differences, 
109–111

Validity
concurrent, 596–599
content, 584–585
external, 162–163, 595–596
internal, 162–163
of IQ construct, 11–18, 76–84
structural, 585–590, 592–595
of WJ III, 584–599

VCI. See Verbal Comprehension Index

Verbal Comprehension Index (VCI), 
78–80, 354, 422, 423, 482–484

Bannatyne’s categories in 
interpreting, 435

determining significance of 
difference between Perceptual 
Organization Index and, 415–417

determining size of difference 
between Perceptual Organization 
Index and, 417–421

Horn’s fluid-crystallized approach to 
interpreting, 435

interpretability of differences 
between Perceptual Organization 
Index and, 426–428

subtests in, 430, 480, 482–484
Verbal IQ, WAIS-III, 12–16, 21, 62–66, 

92. See also Discrepancies between 
Verbal IQ and Performance IQ

aging and IQ, 180–189
common configurations, 481–486, 

492–496
correlates of high, 337–354
determining significance of 

difference between Performance 
IQ and, 415–417

determining size of difference 
between Performance IQ and, 
417–421

gains by country, 40
heritability of, 30
indexes within, 422–423. See also 

WAIS-III Indexes
problems of global IQ measures, 

47–50
subtests, 62–66, 70, 480, 481–486, 

492–496
Victoria Longitudinal Study, 189
Vineland Adaptive Behavior Scales, 

336, 659
Visual perception/processing, 610
Vocabulary subtest of WAIS-III, 14, 

63–64, 384–385, 430, 473, 480

Wada technique, 305
WAIS, 8, 15, 61–62, 617

construct validity, 76–84
cross-sectional research on aging and 

IQ, 129–132, 137–138
education and, 118–119
gender differences in patients with 

lateralized brain lesions, 278–279, 
280, 282, 283, 288

generalization to WAIS-III, 91–94
item content changes, 69–72
learning disabilities as correlate of 

high Performance IQ, 324
longitudinal research on aging and 

IQ, 163, 172–175, 178–180
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mental retardation and, 334–335
relationship to WAIS-R, 85–87
relationship to W-B I, 85
reliability comparisons, 72–74
short form, 635–637
stability of, 204–207
standardization, 74–76
system for classifying intelligence, 

87–89
V-P IQ discrepancies and brain 

damage, 245, 248–249, 251, 
252–254, 270–275

WAIS-III, 1–3, 8, 10–11, 12, 13, 61–95, 
218–243, 617. See also 
Interpretation of WAIS-III; 
Names of specific subtests; 
Subtests of WAIS-III; WAIS-III 
Indexes

administration errors, 197–198, 202
administration time, 197–198, 

238–239
for adolescents, 215–216
advantages and disadvantages of, 

237–243
assessment under experimental 

conditions, 20
Caucasians versus African 

Americans, 101–115
Caucasians versus Hispanics, 106
comparison of factors with WAIS-R 

factors, 232
comparison of WISC-III factors and, 

232–235
construct validity, 76–84
correlation between WISC-III and, 

209–216
cross-sectional research on aging and 

IQ, 129–131, 137–148, 159, 160
evaluation of, 237–243
factor analysis of, 224–237
as five-factor test, 229
as four-factor test, 223–224, 

225–226, 231
gender differences, 96–101
general intelligence factor (g), 234
generalization from other Wechsler 

scales to, 91–94
giftedness, 351–352
IQ and educational attainment, 

115–119
item content changes, 69–72
learning disabilities as correlate of 

high Performance IQ, 318, 320, 
323

longitudinal research on aging and 
IQ, 175–178

mental retardation and, 335–336
as one-factor test, 218–220
problems of adolescent data, 82–84

relationship to WAIS-R, 87, 88, 
89–91, 93

reliability comparisons, 72–74, 
202–209

scoring, 198–202, 238–239
short forms, 633, 635–636, 640
standardization, 74–76, 240–241
subtests, 21, 62–69, 98–100, 

104–105, 116–117, 119, 204, 
235–237, 369–411

system for classifying intelligence, 
87–89

test-retest reliability, 202–209
as three-factor test, 222–223, 

225–227, 370
as two-factor test, 225, 370
urban-rural residence differences, 

109–111
V-P IQ discrepancies and brain 

damage, 245, 254–257, 263–264, 
270, 275–276

and WJ III, 624–626
WAIS-III Administration and Scoring 

Manual, 415–416, 434, 449
WAIS-III Indexes, 116, 193, 202–204, 

237–238, 254–257, 335–336, 354, 
414. See also Perceptual 
Organization Index; Processing 
Speed Index; Verbal 
Comprehension Index; Working 
Memory Index

Bannatyne’s categories for 
interpreting, 434–445

general interpretation of, 430–434
Horn’s fluid-crystallized approach to 

interpreting, 434–445
WAIS-III Manual, 66–67, 72, 192, 193, 

303, 382
WAIS-III/WMS-III Technical Manual, 

87, 89, 204, 211, 223, 303, 335, 
341, 344, 421, 542

WAIS-III Interpretive Worksheet, 415, 
416, 420, 426, 427, 428, 449, 451, 
479, 517–521

WAIS-R, 2, 3, 8, 9, 10–11, 13, 14–16, 
44, 50, 61–62, 617

administration errors, 197–198
administration time, 194–197
Caucasians versus African 

Americans, 102–103
comparison of factors with WAIS-III 

factors, 232
comparisons with WJ III, 617–618
comparison with KAIT, 524, 525, 

541–542
construct validity, 76–84
cross-sectional research on aging and 

IQ, 129–131, 132–138
education and, 118–119

gender differences in patients with 
lateralized brain lesions, 283, 
289–291

generalization to WAIS-III, 91–94
giftedness, 351–353
IQ and occupation, 111–115
IQ variability within educational 

groups, 117
item content changes, 69–72
learning disabilities as correlate of 

high Performance IQ, 319, 320
longitudinal relationship between 

WISC-R and, 212–214
longitudinal research on aging and 

IQ, 172–180
mental retardation and, 214–215, 

334–335
practice effects, 206–207
relationship to WAIS, 85–87
relationship to WAIS-III, 87, 88, 

89–91, 93
reliability comparisons, 72–74, 

207–209, 239–240
scoring, 198–202
short forms, 631–633, 634–637, 640
stability for clinical patients, 

206–207
standardization, 74–76
test-retest reliability, 203
as two-factor test, 220–222
urban-rural residence differences, 

109, 110–111
V-P IQ discrepancies and brain 

damage, 245, 250, 252–254, 269, 
270, 274–275

WAIS-R Manual, 85
W-B I, 3, 7, 15, 32, 61–62, 63–64, 210, 

225, 435
construct validity, 76–84
cross-sectional research on aging and 

IQ, 129–131
gender differences in patients with 

lateralized brain lesions, 278, 279, 
280, 282, 283

generalization to WAIS-III, 91–94
item content changes, 69–72
longitudinal research on aging and 

IQ, 163
relationship to WAIS, 85
reliability comparisons, 72–74
standardization, 74–76
system for classifying intelligence, 

87–89
V-P IQ discrepancies and brain 

damage, 245, 246–247, 251, 
252–254, 269, 270–275

Wechsler Abbreviated Scale of 
Intelligence (WASI), 92–93, 633, 
638–640, 641–645
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Wechsler Adult Intelligence Scale. See 
WAIS

Wechsler Adult Intelligence Scale, 
Third Edition. See WAIS-III

Wechsler Adult Intelligence Scale-
Revised. See WAIS-R

Wechsler-Bellevue (W-B I). See W-B I
Wechsler Individual Achievement Test 

(WIAT), 12
Wechsler Intelligence Scale for 

Children-Revised. See WISC-III; 
WISC-R

Wechsler Memory Scale III (WMS-III), 
158–159, 160, 542, 624–626

Wechsler Memory Scale-Revised 
(WMS-R), 9, 10, 542

Well Replicated Common Factors 
(WERCOF), 564

WIAT, 12
Wide Range Achievement Test-Revised 

(WRAT-R), 645–646
Wide Range Intelligence Test (WRIT), 

633, 638–640, 641, 647–650
WISC-III, 3, 9, 12, 57, 617

for adolescents, 215–216
comparison of WISC-III factors and, 

232–235
correlation between WAIS-III and, 

209–216
ethnic differences, 101–102, 104, 

106–108
gender differences, 98–101
general intelligence factor (g), 234
giftedness, 352–353
learning disabilities as correlate of 

high Performance IQ, 318
short form, 632, 633

Wisconsin Card Sorting Test (WCST), 
184–185

WISC-R, 67
administration errors, 197–198
gender differences, 98

IQ and occupation, 112
learning disabilities as correlate of 

high Performance IQ, 324
longitudinal relationship between 

WAIS-R and, 212–214
mental retardation and, 214–215
short form, 636
urban-rural residence differences, 

109
WJ III, 3, 11, 19, 49, 56, 57, 234–235, 

561–628
assessment under experimental 

conditions, 20
CHC Cross-Battery (CB) 

assessment, 624–627
clinical applications, 613–624
clusters, 579–580, 596–599
Cognitive and Achievement 

Performance Models (CA-PM), 
581–582

General Intellectual Ability (GIA), 
572, 600–602

GIA/Achievement Model, 600–602
history and evolution of, 561–562, 

566–569
interpretation of, 577–582
Intra-Ability Discrepancy Model, 

603–604
and KAIT, 525, 526
organization of, 570–571
and other intelligence batteries, 

593–594, 596–598, 617–618, 
624–627

Predicted Achievement Model, 
600–603

profile types, 579
psychometric properties, 582–599
scoring, 578–579
special applications, 600–627
standardization, 578, 579, 582–583, 

587
subtests, 561–563, 570–571

Tests of Achievement (ACH), 562, 
570, 572, 575–576, 579–580, 599, 
601, 603, 604, 606, 610, 611, 612, 
618–619

Tests of Cognitive Ability (COG), 
561–563, 570, 571–572, 573–574, 
579–580, 584, 599, 601, 603, 604, 
606, 610, 611, 618–619

theoretical foundations, 563–569
WJ III Compuscore and Profiles Program, 

578–579
WJ-R, 12, 524, 525, 562–563, 613
WMI. See Working Memory Index
WMS-III, 158–159, 160, 542, 624–626
WMS-R, 9, 10, 542
Woodcock Johnson Psycho-

Educational Battery. See WJ-III; 
WJ-R

Working memory factor, 81, 92, 184
Working Memory Index (WMI), 354, 

422, 423, 482–484
Bannatyne’s categories in 

interpreting, 435–436
determining interpretability of, 428
Horn’s fluid-crystallized approach to 

interpreting, 435–436
subtests in, 431–433, 482–484

Workplace. See Job performance
WPPSI, 4

IQ and occupation, 112
short form, 632
urban-rural residence differences, 

109
WPPSI-R, 209, 352, 617
WRIT, 633, 638–640, 641, 647–650

Yerkes point-scale approach, 5, 6
Yudin’s short form of WAIS, 635

sindex.fm  Page 796  Thursday, April 28, 2005  9:31 AM




