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For Nadeen, For Always
La Bobeme, Act IV

MIMI:
Sono andati? Fingevo di dormire Have they left us? I was pretending to sleep
perche 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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PREFACE TO THE THIRD EDITION

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-IIIL.

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-1V 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-IIT in the Second Edition of this book
are still featured in Chapters 11 and 12 and re-
main viable systems for interpreting the WAIS-
II1. 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.
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CHAPTER 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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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 (KAI'T; 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: 1Qs,
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 1Q
concept (e.g., heritability and malleability of the

1Q); 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
I, 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-BI'T), and the Wechsler Abbrevi-
ated Scale of Intelligence (WASI), may be used
as supplements to the WAIS-III, KAI'T, or W] 111,
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,
WALIS, 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 (W] 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-IIT 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 (lTerman &
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



CHAPTER 1 IQ TESTS: THEIR HISTORY, USE, VALIDITY, AND INTELLIGENT INTERPRETATION 5

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 1, 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, “[tlJo 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,
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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?

Opverall, 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-IIT 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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TABLE 1.1 Hours spent administering, scoring, and interpreting psychological tests during

a typical week
Clinical Psychologists Neuropsychologists

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

04 755 (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)

NoOTE: 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.

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
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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
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TABLE 1.2 Purposes for using intelligence tests when assessing adults

% of Psychologists

% of Psychologists Who Rank This
Who Assess Adults for Purpose as Very
Purpose This Purpose 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.

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 W] 111
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
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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’ 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 1Q 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 1Q 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 1Q
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 1Qs
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 1Qs, with 7s ranging from .42
to .77 with a median value of .61.

Wechsler’s Verbal 1Q 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 t0 .69 with the WIAT. Data from the WAIS-IIT
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 1Q
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-II 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 1Q 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 1Qs 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



14 PARTI 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 (x.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 1Q 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 1Qs 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
1Qs 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
1Qs as well.

In general, the relationship between occupa-
tion, education, and WAIS-R 1Qs 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 1Qs 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

Mean
WAIS-R
Occupational Group Full Scale IQ
1. Professional and technical 112.4
2. Managers and administrators, 103.6
clerical workers, and sales
workers
3. Skilled workers (craftsmen and 100.7
foremen)
4. Semiskilled workers (operatives, 923

service workers—including
private household—farmers,
and farm managers)

5. Unskilled workers (laborers, 87.1
farm laborers, farm foremen)

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 1Qs. 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 1Qs, 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 1Qs 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 1Qs 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 1Qs 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
GATSB 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 1Q 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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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).

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-1Q (.65), education
and FS-1Q (.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-1Q,
V-1Q, 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 1Q.

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 1Q
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
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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 1Q
(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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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 Fournal of Vocational Bebavior, 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 1Q. 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 1Q
(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. 1Q tasks are samples of behavior and are not
exhaustive.

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

4. 1Q 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,
1Q 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 1IQ 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 [Q 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 KAI'T or W] 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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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. Itis 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
1Qs, Factor Indexes, and scaled scores that ex-
tends beyond the specific areas obtained (Kauf-
man, 1994a). With the help of this model, scores

Input
How information
from senses
enters the brain

~~

Integration

Interpreting and
processing the
information

~~

Storage
Storing the
information for
later retrieval

~_~

Output
Expressing
information via
language or
muscle activity

FIGURE 1.2

Information-Processing Model

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 11, 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.
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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 1Qs, 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, W] 111, 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 1Q), 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; 1Q 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 W] 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 1Q
test profiles should be supported with data from
multiple sources.



CHAPTER

2

Heritability and Malleability of IQ
and Attacks on the IQQ 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 1Q?” Next,
Flynn’s (1984, 1987, 1998a, 1998b, 1998¢) 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
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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;
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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 7ot genetics versus envi-
ronment but genetics versus malleability of the 1Q
(Angoft, 1988).

Evidence for the Roles
of Both Genes and the Environment

Different types of evidence bear on the asso-
ciation between genetics and 1Q, 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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TABLE 2.1  Average correlations, from numerous studies, between the IQs of people

differing in their degree of genetic relationship

Number
Relation of Pairs Correlation
Same Person (Tested Twice)? 747 95
Identical Twins—Reared Together? 4,672 .86
Identical Twins—Reared Apart® 158 .76
Fraternal Twins—Reared Together® 8,600 .55
Fraternal Twins—Reared Apart® 112 35
Virtual Twins—Reared Together (unrelated siblings, same age, 90 .26
reared together from early infancy)d
Siblings—Reared TogetherP 26,473 47
Siblings—Reared Apart? 203 24
Unrelated Siblings—Reared Together-CHILDREN 689 .28
(adopted/natural or adopted/adopted)®
Unrelated Siblings—Reared Together—ADULTS 398 .04
(adopted/natural or adopted/adopted)®
Half-siblings® 200 31
Cousins® 1,176 15
Parent/child—Living Togetherb 8,433 42
Parent/child—Living Apart? 814 22
Adoptive Parent/child—Living Together? 1,397 .19
Mid-Parent/child—Living Togetherb 992 .50
Mid-Adoptive Parent/child—Living Together? 758 24
Unrelated Persons—Reared Apart® 15,086 -.01

aData from Wechsler (1991, pp. 170-172) for the WISC-III (N = 353; mean 7 = .94) and The Psychological
Corporation (1997, pp. 58-61) for the WAIS-III (N = 394; mean 7 = .96).

bData from Vandenberg and Vogler (1985, Figure 7), based on data originally summarized by T. J. Bouchard

and M. McGue in 1981.

Data from Scarr (1997, p. 28).
dData from Segal (2000).

¢Data from Bouchard (1998, p. 265).

more recent studies conducted in the 1990s,
based on a total of 93 twin pairs reared apart,
yielded virtually identical 1Q 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-
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plained by these alleged confounding variables.
The precise overall correlation of the 1Qs 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 1Q
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 1Q
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 1Q: 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 1Qs
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
1Qs 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 1Q 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 1Q 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 1Q 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’ 1Qs 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 1Q
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
1Qs 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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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 Adoptive Mother
with Adoptive with Adoptive Birth Mother with
Child Child 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 A48

(range: .07 to .15) (range: —.02 to .07) (range: .26 to .78)

NoOTE: 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-
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up. All means were computed using Fisher’s logarithmic z transformation.

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
1Q represents an overview of values derived from
different types of studies and for different kinds
of populations. These estimates are a function of
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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 1Q (76%) versus Performance 1Q
(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 (IN = 209 pairs) and again at age 7
(N =192), the heritability increased dramatically
from .27 atage 5 to .62 atage 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 ¢2 (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’ 1Qs,
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 mote, 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 etbnic-
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 ¢2 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 1Q 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 iz
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.

TABLE 2.3

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-

Identical twins and placentation: Correlations on IQ tests

Toronto, Canada: WAIS

Paris, France: WAIS

Number Block Number Block
of Pairs  Vocabulary Design of Pairs  Vocabulary 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 Sl

NoOTE: 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, empbasis
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
1Q, 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 1Q 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 1Q. 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 1Q 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 1Q), along with a multi-
tude of environmental and “organic” factors (such
as a mother’ 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 Angoft, “The real issue is whether intelligence
can be changed, an issue that does not at all go hand in
band with the issue of beritability” (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).

Angoft (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-
tect. 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 1Q 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
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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, 1998¢).

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 1Q
gain per decade. He also presented his results

East Germany
Japan

Austria

West Germany
France
Netherlands
Belgium
Australia
Canada
Switzerland
Norway

United States
New Zealand
Great Britain

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

o1 2 3 4 5 6 7 8 9 10 11 12 13
Number of Points Gain in 1Q per Decade

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 1Q 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)? 6.3 1.0 3.7
United States (status 2)P 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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TABLE 2.6 Gains in IQ per decade for numerous nations, based either on verbal or

nonverbal tests

Gain on Gain on

Nation Nonverbal Tests  Nation 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 43
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

NoOTE: 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-1Q 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.

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 1Q analyses (it is
unclear why Flynn did not use P-1Q, 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
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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 1Q
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 7ot 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 1Q differences were based only on
the core of items that was common to both batter-
ies (Doppelt & Kaufman, 1977; Kaufman, 1979a).

These 1Q gains are certainly due to environ-
ment, not heredity, and reflect the malleability of
intelligence. Flynn (1987) states: “Massive 1Q
gains cannot be due to genetic factors. Reproduc-
tive differentials between social classes would
have to be impossibly large to raise the mean 1Q
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 1Q.

The average intelligence of the Japanese peo-
ple has increased at the impressive rate of 8 1Q
points per decade since World War 1II (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’ 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”
(Angoft, 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 bebavioral 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.

1Q 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);
atage 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 1Q
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 1Q 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
atage 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 I1Q 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-
tects 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
1Q “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 1Qs 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 1Q 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 1Qs, 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 1Q
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 1Q%
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
1Qs of groups of Caucasians and African Ameri-
cans. 1o close the 1Q 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”
(Angoft, 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 1Q 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-1QQ 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]
I1Q—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 1Q
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 1Qs.
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The Global IQs Are
Impure and Meaningless

port for the g construct (e.g., Jensen, 1987,
1998), which justifies the combination of di-

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 1Qs
has not existed among the mainstream of clini-
cal and school psychologists for at least two de-
cades, probably longer. For clinical purposes,
1Qs 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 1Q
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 1Q 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-

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 1Qs 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 1Q 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 1Qs. 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,
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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 1Qs 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 awarenessl,]...[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
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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 1Q, whether score
or concept, is its questionable conceptual
basis” (p. 356).

REBUTTAL

"This is a valid criticism, one that has impelled
Kaufman and Kaufman (19832, 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 IIT (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 1Qs
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 1Q”

(. 357).

REBUTTAL

The call for a search for neuroanatomic corre-
lates for a construct so deliberately multifac-
eted and complex as a global 1Q scale seems
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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).

INTRODUCTION TO THE ASSESSMENT OF ADOLESCENT AND ADULT INTELLIGENCE

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 I1Q 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
1Q 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. fudge Peckbam...
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....
Fudge Grady, on the other hand, pleaded with both
sides to give bim 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”
(. 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 1Q 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 1Qs 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
probibits 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 1Q
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 percetved as a dynamic belping 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
Sform; the IQs become barmful 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 1Q 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
1Q 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 1Qs 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-
tessionals 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 I1Q
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-
ton of the IQ-achievement discrepancy from
the SLD definition and two (Siegel, Stanovich)
propose not using 1Q 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 1Q test
altogether: “LLD 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 1Q), 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 1Q 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 1Qs, and from a
deep-seated belief that I1Q 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 1Q
tests and of the aptitude—achievement discrep-
ancy: “[Tlhe 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 1Q scores. Children with
reading problems read less and, therefore, fail to
gain the skills and information necessary for
higher scores on 1Q tests” (Siegel, 1999, p. 312).

Siegel (1999) also finds many other flaws with
1Q 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).
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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
“reasomable”..., she is not convinced that they are
necessary. She endorses a deficit model that bas no
room for systematic evaluation of exclusionary crite-
ria or for the need to demonstrate the student’s neu-
ropsychological, cognitive, or academic intactness.

(. 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 I1QQ, 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 (LLA). 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 1Q 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 1Qs (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 1Q, 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 1Q
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-IIT (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 W7-R...
includes two visual—vocal subtests (Picture Vocabulary,
Visual Closure) and the CAS...includes an auditory—
motor subtest, Verbal-Spatial Relations. (Kaufman &
Kaufnan, 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 1Q’ 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 AMFASURE OF g.  The array of studies
used to criticize the IQ construct for LD assess-
ment treats 1Q 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’ dismal failure
at discriminating among reading groups or re-
mediation groups. Might these groups have
differed on other 1Q-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 W] 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 1Q
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
1Q-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 1Q
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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 1Q tests and bave other profes-
sionals administer time-consuming achievement, adap-
tive bebavior; or processing tests, if these measures are
Just given so the professionals can cover their own backs?
One does not meed to weigh the carefully-reasoned
(though occasionally flawed) arguments of Siegel (1999),
Stanovich (1999), or Vellutino et al. (2000) against the
use of the 1Q-achievement discrepancy for SLD diagnosis.
Their attacks on IQ tests, however motivated, are far less
impressive evidence for abandoning the 1Q-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 1Q-
achievement discrepancy from the definition of SLD?

¢ 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 1Q, 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 poinis. ... One does not have to be a special educator or
learning disabilities specialist to criticize the psychologist’s
tools. We have bistorical reasons to acknowledge—even
embrace—their limitations. One does not need to read
Siegel’s (1999) or Stanovich’s (1999) criticisms of 1Q
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 1Q 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; 1Q does not effectively provide a
measure of a person’s potential; and so forth.... The real
problem vesides 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 daim that phonological reading
disability occurs at all 1Q levels is “déja vu all over
again”—Cruikshank, Kephart et al. claimed that spe-
cific learning disability (meaning visual—perceptual defi-
cit) occurred at all 1Q levels. ... If we accept the hypotbesis
that mental activity is specific (unique) to the task being
performed, it makes sense that all children baving 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 agendn—
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 1Q), 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.

Angoft 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 1Q
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) 1Qs 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 1Q 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
1Q tests, that they interpret as evidence both for
eliminating the aptitude—achievement discrep-

ancy from the LD definition and for dropping
1Q 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 1Q-
achievement discrepancy does not mean throw-
ing out IQ tests.



CHAPTER 3

From the Wechsler-Bellevue 1
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, itis
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 1), 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,
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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-IIIs 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
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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-IIL.
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 1. 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, “[bJut 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 Y.

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
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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 WALIS 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 1 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-1Q (compared to only 2.4 points for
V-1Q). 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 1, 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 1. 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 1
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 1O 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 1
was first revised to produce the WAIS, the WAIS
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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
WALIS, 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-IIT 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 1Qs. 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 1Q
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 1Q 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 Iitems 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-IIT 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 1. As Wechsler
had intended when he lengthened the W-B I, the
reliabilities of V-IQ and P-1Q 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 1
and WALIS, 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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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-IIL

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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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.

Opverall, 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 1QQ 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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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 Percent in Percent in Percent in Percent in
(Years of School Completed) =~ W-BISample  WAIS Sample = WAIS-R Sample ~ 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) 10.8 233 34.7 344

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

NoOTE: 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-

the time (which would have made it understand-
able to omit non-Caucasians from the W-B 1
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-IIL.
Three of the types of acceptable evidence in sup-
port of a test’s construct validity (Anastasi & Ur-

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.

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
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TABLE 3.4 Coefficients of correlation between the subtests and Full Scale Score on the

W-B I, WAIS, WAIS-R, and WAIS-IIT

W-B1 WAIS WAIS-R WAIS-III

Subtests (Ages 20-34) (Ages 25-34) (Ages 25-34) (Ages 25-34)
Verbal
Information .67 .84 .79 77
Digit Span Sl .56 .57 57
Vocabulary (.75) .84 .82 .81
Arithmetic .63 .66 .72 77
Comprehension .66 71 74 77
Similarities .73 .74 .72 75
Letter-Number Sequencing — — — .70
Performance
Picture Completion .61 72 .72 57
Picture Arrangement .57 .69 .65 .68
Block Design 71 .79 74 .67
Object Assembly A48 .58 .59 .61
Digit Symbol .67 .63 .52 45
Matrix Reasoning — — — .69
Symbol Search — — — .63

Mean Verbal .66 72 .73 T42

Mean Performance .61 .68 .64 592

Mean Full Scale .64 .70 .69 672

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-IIT (N = 400) be-
tween each subtest and total score were corrected for contamination due to overlap. Data for the W-B I and
WALIS 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).

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 1
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
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highest correlates of Full Scale. With the WAIS-
IIT, 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 1Qs 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 1Q’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 1,
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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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-B1I 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

NoOTE: 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.

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 1Qs, 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 1, 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
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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-IIIL.
(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 1
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

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

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
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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

Verbal Performance Full Scale

Age

Group  WAIS WAIS-R WAIS-III WAIS WAIS-R WAIS-IIT 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 9.6 103 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 9.3 104 74 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

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 1Qs.

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-

(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.

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.
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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 1Qs 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-IIT 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 1Qs 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-IIT 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 1Qs 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
1Qs 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 1 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 1Qs (.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 WALIS, 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 1.... 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



86 PARTI

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

Overall, the corresponding WAIS and WAIS-R
1Qs correlated quite substantially (.84 to .92) and
not much lower than the respective WAIS-R 1Qs
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 1
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

Mean WAIS-R
Range of Median Stability
Subtest or Scale Correlations Correlation Coefficient
Verbal
Information 47 to0 .94 .88 91
Digit Span .66 to .86 .76 .86
Vocabulary 26 t0 .95 92 .92
Arithmetic .27 to .88 .80 .85
Comprehension 51t0 .85 72 .80
Similarities .33 t0 .90 .82 .84
Performance
Picture Completion .30 t0 .83 .68 .88
Picture Arrangement .15 t0 .80 .58 72
Block Design .74 to .89 .82 .86
Object Assembly .14 to .80 .60 .70
Digit Symbol 29 t0 .94 .78 .84
IQ Scales
Verbal .73 t0 .96 .92 .96
Performance .76 to .89 .84 .90
Full Scale .85 t0 .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 1Qs 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-IIT stability
coefficients for comparison purposes, the correla-
tion between tests was .94 for Verbal 1Q, .86 for
Performance 1Q, 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-IIT
scaled scores, indexes, and 1Qs along with stability coefficients

WAIS-R & Mean WAIS-III
WAIS-III stability
correlation 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 Comprebension — 95
Perceptual Organization — .88
Working Memory — .89
Processing Speed — .89
1Qs
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-1II/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 1. 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-
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son with a given 1Q. The classification systems
provide descriptive labels that may be useful for
communication purposes in a case report or con-
terence, and nothing more.

COMPARISON OF
IQs YIFLDED 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 1Qs 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-IIT 1Qs

Corresponding IQ Range
Theoretical

WAIS-III Classification W-BI 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
Low Average

(Dull-normal on W-B I & WAIS) 80-90 80-89 80-89 80-89 16.1
Borderline 66-79 70-79 70-79 70-79 6.7
Extremely Low

(Defective on W-B I & WAIS;

Mentally Retarded on WAIS-R) 65 & below 69 & below 69 & below 69 & below 22

NoTE: The classification systems for the W-B T 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 1Q 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

1Qs 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 1Q:s.
The WAIS-R/WAIS-III discrepancies for the
three 1Qs, especially the value of 2.9 points for
Full Scale 1Q, 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 1Qs
are very out-of-date and, therefore, incorrect.
Matarazzo delineates some of the issues at hand:
“[Jt 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: “[TThe
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
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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 1Q 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 1
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 (+’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
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as these with WAIS Picture Arrangement are
generalizable to the WAIS-R or the WAIS-IIIL.

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, 20002; Kaufman &
Lichtenberger, 1999), these two subtests are
likely measuring quite different abilities, and
may impact the meaning of the Performance 1Q.
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-IIL. 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 1Q) 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 7ot 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-BI'T; 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
WALIS 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 1Q 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-
terence 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-IIL
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 L. 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
WALIS 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 1IQs 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 1Qs 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-IIT 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-II 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-IIL In gen-
eral, one may legitimately generalize research
results from the older scales to the WAIS-IIIL.
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 1Q, standard-
score, and scaled-score differences for people
who differ on the kinds of crucial background
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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-IIIT
1Q, index, and scaled score in a sample of 2,250
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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-1Q, % point
on P-1QQ, and 3 points on FS-1Q. 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-IIT 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-1Q and FS-1Q and
1.4 points on P-IQ (Reynolds et al., 1987). For the
above-average adult sample, males again out-
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scored females by a few points, namely 3 to 3%
points on the three 1Q 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 1Q 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-1Q 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 1Qs 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).

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

Males Females Mean Difference
KAIT IQ or Subtest N=716 N =784 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.
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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
1Qs 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, 1983Db,
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 1Q 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 emspirically 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.
Opverall, the strongest gender differences favored
males on WAIS-III Information (0.51 SD),
WAIS-IIT  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 abilites 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 Gg 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
& DelLisi, 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
1Qs 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-IIT 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-IIT 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 1Q

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-1Q), and .86 of a standard deviation on
FS-1Q, 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-1Q, FS-IQ, and
POI are similar to the values reported for the
WAIS-III, ranging from 0.73 to 0.85, but the
WISCHIII 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
1Qs 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
tfor VCI and POI are much higher at ages 12-16
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than at ages 6-11, and the adolescent values are casians scored higher on WAIS-R 1Qs by about
even higher than the adult values. For FDI 1% points on V-1Q, 14 points on P-IQ, and 14%
(WMI) and PSI, the effect sizes increased with points on FS-IQ. Table 4.2 presents interesting
increasing age. data for WAIS-R IQs—Caucasian—African Amer-
ican 1Q differences for groups differing in age,
gender, education, and occupation—provided by

WAIS-R1Qs Reynolds et al. (1987) and presented here be-
WAIS-R IQ differences for Caucasians and Afri- cause comparable data are not available for the
can Americans, uncorrected for education, were WAIS-III.

quite similar to uncorrected WAIS-III index dif- The Caucasian-African American differences
ferences reported by Manly et al. (2000), as Cau- on the WAIS-R are a virtual constant across age

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

Verbal 1Q Performance 1Q Full Scale 1Q
African African African

Variable Caucasians Americans Diff. Caucasians Americans Diff. Caucasians 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  sample as a function of the stratification variables,” by C. R.
earned by Caucasians minus the mean earned by African  Reynolds, R.L. Chastain, A. S. Kaufman, & J. E. McLean,
Americans. Data are from “Demographic characteristics and 1987, Journal of School Psychology, 25, 323-342. Copyright 1987
IQ among adults: Analysis of the WAIS-R standardization by Elsevier Science. Reprinted with permission.
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groups and for males and females, as African
Americans consistently earned mean V-, P-, and
FS-1Qs 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 1Q 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
1Q 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
1Qs 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 1Qs 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 1Q 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 1Qs
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 1Q.

On the Kaufman Brief Intelligence Test (K-
BIT; Kaufman & Kaufman, 1990), at the ages of
20-90 years with standard scores adjusted for
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educational attainment, Caucasians (N = 391)
performed better than African Americans (N =
52) by 14.6 points on the K-BI'T 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-IIT
findings. For both the WAIS-IIT 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 POL, it has traditionally
loaded on PO factors, including the WAIS-IIT 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-IIL.

A. Kaufman, McLean, et al. (1995) analyzed
subtest profiles as well as KAI'T 1Qs 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);

e 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 KAI'T 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 G/r (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 G/ (assessed by KAIT
Rebus Delayed Recall, effect size = 0.45),

* Gu (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 Ge (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-IIT
1Qs 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-1Q, 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-1IQ and VCI (0.20-0.24 SD); and P-1Q, PO],
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-1Q (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
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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 1Q
than Crystallized 1Q 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-1Q; 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 1Q points. Across ages, ef-
tect sizes were about 0.50 SD for Crystallized 1Q
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 Gr), 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 1Q 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
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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 (IN = 62 Hispanics). All effect sizes were
moderate (0.04-0.40 SD), and only two reached
statistical significance: Gg (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 KAI'T 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 (KAI'T 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
1Q 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 1Qs 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-1Q, less than 1 point on
P-1Q, and 2 points on FS-1Q. 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
1Q 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 1Q 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’ 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 1Q 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 1Qs from pro-
tessional 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 1Qs 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

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 \% P FS \% P FS \% 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 1Q 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 1Q differences by occupa-
tional category. The following mean WAIS-R
1Q range seems to best exemplify workers in the
five different occupational categories used by
Wechsler (1981) to stratify the WAIS-R stan-
dardization sample.

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

The difference in the mean WAIS-R 1Qs for
the two extreme occupational groups at ages
20-54 equals 26 points for Verbal IQ, 20 points
for Performance 1Q, 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 1Qs
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 1Q
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
1Qs of about 100 for ages 2054 (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).
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IQ Variability within
Occupational Groups

The sizable differences in mean WAIS-R 1Qs 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 I1Q 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 1Qs
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
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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 1Qs 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
1Qs 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 1Qs

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

NoOTE: 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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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.

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%” 1Q 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 1Q 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.
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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 zot 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-IIT data are unavailable.

WAIS-IIT IQs

Huge 1Q 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-IIT
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 1Qs
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-1Q = 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



116 PARTII INDIVIDUAL DIFFERENCES ON AGE, SOCIOECONOMIC STATUS, AND OTHER KEY VARIABLES

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 1Q is more
associated with educational attainment than is
Performance IQ. The same finding was obtained
for the WAIS-R, which produced a 33-point I1Q
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-1Q 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 1Q, 2
points of Performance 1Q, and 2.5 points of Full
Scale 1Q.

Regardless of the strong relationship between
years of formal schooling and 1Q), especially Ver-
bal IQ, it is important to remember that one can-
not attribute causality to these relationships.
Although increased education may increase 1Q,
especially Verbal 1Q, 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-1Q. 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
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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

1Q and education are closely related, but there is
still considerable variability in the 1Qs 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 1Qs
for adults (ages 20-74) in the WAIS-R standard-
ization sample, categorized by educational at-
tainment; also shown are 1Qs 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-1Q
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
1Qs, 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 1Qs 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-IIT 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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TABLE 4.6 Correlation coefficients of WAIS-III IQs, indexes, and subtest scaled scores with

years of education (N = 2,250)

1Q 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.

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-IIT 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-
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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
1Qs of 93-94, years of schooling correlated .66
with V-1Q, .51 with P-1Q, and .61 with FS-1Q.
Also, WAIS-R Full Scale 1Q 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-1Q = 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
1Qs, these WAIS coefficients are higher than the
values obtained subsequently for the WAIS-R
and WAIS-IIL.

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
1Q for the young adults (» = .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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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)

Verbal Performance Full Scale

Group N IQ IQ 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.

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-1Q and P-
1Q 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 1Qs 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 1Q 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 1Q
than Fluid 1Q (1.81 vs. 1.44 SD), with the differ-
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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 Crystallized Fluid Composite
Education N 1Q 1Q 1Q

<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
216 229 111.0 110.2 112.1
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
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because they were stratified by parental education.

ence between the correlations for the two KAIT
1Qs (0.37 SD) resembling closely the difference
in the coefficients for WAIS-III Verbal and
Performance 1Qs (0.37 SD). The magnitude of
the effect sizes is substantially smaller for the
KAIT IQs than for the WAIS-IIT 1Qs (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 KAI'T. 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 1Q (V-1Q
= 1.74 SD, P-1Q = 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-IIT 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 KAI'T 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 1Q
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
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TABLE 4.9 Mean KAIT subtest scaled scores, by education, for adults
ages 25 to 94 years

Mean Mean Difference

Subtest 16+ Years  0-8 Years  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 1Q
Education N Vocabulary Matrices Composite
<8 49 74.7 79.9 75.1
9-11 46 92.8 88.6 89.6

12 177 98.9 96.6 974
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) 237 8D 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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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

NoOTE: Data are for the adult portion of the K-BIT standardization sample, ages 20 to

90 years (Kaufman & Wang, 1992, Table 6).

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-1Qs, 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-1Q. 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 Ge.

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 1Q 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 reladonship 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,
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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-1Q 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-IIT 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 1Q 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 1Qs of about 100 are
75.8% and 63.4%; 92.2% of those with 1Qs 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 1Qs ob-
tained during childhood on group-administered
tests; the results may not be generalizable to indi-
vidually administered tests or to 1Qs 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
1Q), it is essential for examiners to internalize
the strikingly different I1Qs 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
1Qs, 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 1Qs, 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-IIT 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 > V1Q 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 1Qs 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 1Q 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-1Q, .57 with FS-1Q, and .47 with
P-1Q. 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-BI'T, composed of one
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crystallized and one fluid subtest, likewise con-
form to the findings with the more comprehen-
sive 1QQ 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.



CHAPTER

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,
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inasmuch as proper WAIS-III, KAI'T, and W] 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 KAI'T were obtained
by well-trained psychologists who ensured the
maintenance of rapport and motivation level
throughout the testing session.

DOES I1Q 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’ 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 1Q 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 1Qs on Wechsler’s
scales are necessarily set at 100 for each age
group, the data in Table 5.1 base the mean 1Qs
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-1Q, 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 1Q 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 1I,
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
a40-year span (1955 to 1995) indicate that adults
who are in their 70s also earn mean Performance
1Qs 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 T, WAIS, WAIS-R, and WATS-IIT

for designated cross-sectional age groups

Age

Group W-BI WAIS WAIS-R WAIS-III

Verbal 1Q

Performance 1Q

Full Scale IQ

W-BI WAIS WAIS-R WAIS-III

W-B1 WAIS WAIS-R WAIS-III

20-24
25-34
35-44
45-54
55-64
65-69
70-74
75+

100
100
98
95
93

98
100
99
97
95
91
85
80

96
98
94
95
93
91
90
87

97
100
102
104

99
98
97
93

105
100
93
86
83

102
100
95
89
84
80
72
66

101
99
93
89
84
79
76
72

99
99
97
92
86
81
79
74

103
103
95
91
88

100
100
98
93
90
86
78
73

97
97
94
92
88
84
82
78

98
100
100

99

94

90

89

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 1Qs for the WAIS-III are based on the 1Q
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 WATS-IIT
with 0-8 and 13+ years of schooling, by age group

0-8 Years of Schooling 13+ Years of Schooling

Age WAIS WAIS-R  WAIS-III WAIS WAIS-R  WAIS-III
Group (1953) (1978) (1995) (1953) (1978) (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 1Qs 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
tewer 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-1Q
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 1Q 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 #ncrease 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.... [TThe 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-1Q 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 1),
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 1Q), especially to
determine whether age added significantly and
substantially to the prediction of 1Q 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-1Qs, 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 1Q (99.8) occurred for
ages 55-64 after equating for education level;
even at ages 70-74, the weighted mean V-1Q 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-
terences (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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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 42.3 424 43.0
9-11 51.1 50.8 45.8 514 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 1244 123.2 115.6 110.9
Weighted Mean 112.2 111.3 107.2 106.8 105.1 98.9 943

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).

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
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FIGURE 5.1

Change in WAIS-R Verbal 1Q 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
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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 (G,
knowledge and skills dependent on education and
experience) is expected to continue to increase
during one’ life, reflecting cultural assimilation.

Finally, the results of these cross-sectional
analyses accord well with Baltess (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~Ge 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-1Q and FS-IQ, and
about one third of the variance in P-1Q. 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-1Q (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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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

Education Education and Increment
WAIS-R Criterion Alone Age Combined 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 214 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 243 31.2 6.9%**
Object Assembly 15.2 23.8 8.6%**
Digit Symbol 28.9 43.3 14.4%**

*p <.01; **p < .001

NoOTE: Table is adapted from Kaufman et al. (1989, Table 2).

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-1Q, 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-1Q
(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
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TABLE 5.6 Relative contributions of age
and education to WAIS-R 1Qs

Amount of Variance

Accounted for by
Education
Criterion Age Alone Alone
Verbal IQ 3.1% 45.1%
Performance 1Q 28.2% 32.9%
Full Scale 1Q 13.4% 45.5%

NOTE: Data are from Kaufman et al. (1989).

(<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” (z =
222) for a total N = of 2,250, which permitted the
computation of age—education gradients. Heaton
etal. (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 1Qs, the order is: P-1Q
(+13), FS-1Q (-21), V-IQ (-34).

Kaufman’s (20002, 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
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TABLE 5.7 Age-education gradients on WAIS-R subtests

WAIS-II1I

WAIS-R WAIS

% Variance:

Age-Educ. Age-Educ. Age-Educ.
Wechsler Subtest Age Educ. Gradient Gradient  Gradient
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) +503)
Picture Arrangement 25 12 +13 (3) -3.203) +8 (1)
Block Design 18 11 +07 (4) -7.1(5) 5@
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) _182(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)

NoOTE: 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.

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 1Qs.
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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 1Qs, 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, & Mclnnes, 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-1Q 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. Horns (1989) and Baltess
(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-1Qs, and FS-1Qs for each age group between
20-24 and 85-89 years. Figure 5.3 presents the
strikingly different age-related patterns for V-1Q
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 a