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PREFACE

We can hardly mention a human characteristic that 1s more inextricably bound
up with human existence than intelligence. Since time immemorial, man has
observed his own species 1n everyday situations and concluded that not every
one of his fellow humans i1s endowed with the same degree of intelligence. As
far back as the ninth or eighth century B.C., Homer noted that intelligence
Is not meted out in equal proportions. He wrote:

So 1t 1s that the gods do not give all men gifts of grace—neither good looks nor intelligence
nor eloquence (Homer VIII, p. 167).

For centuries man has attempted to get to the bottom of the phenomenon
of intelligence. Nevertheless, 1t has not become any easier to clarify what we
mean by intelligence or to define the concept of intelligence in a way that is
acceptable to all experts. Van Peet (1992), for example, traced 73 different
definitions of the concept in the literature.

Despite the different definitions there are a number of recurrent issues in
the literature on intelligence which emerged of the beginning of this century

and have continued right through to contemporary research. This volume

focuses on two such issues: general intellectual capacity, the g factor (and
elaborations on it), and how to influence the development of intelligence.

With regard to general intellectual capacity, Spearman (1923, 1927) devised
this term at the beginning of this century to describe an ability he felt

1X



X PREFACE

underpinned all intellectual skills. The founder of a major psychometric theory,
Spearman showed that individuals who did well on one mental ability test
tended to do well on other tests as well. The reverse also seemed to be true.
Spearman used the technique of factor analysis to examine individual
differences in test scores. He was convinced that such analysis revealed the
underlying sources of individual differences. The method he developed
suggested to him that there were two factors behind such differences. The most
important of the two he called “g”, the general factor, which explains
achievement on all tasks requiring intelligence. The g factor is responsible for
the intercorrelation of different intelligence tests. It 1s a common factor linking
all intellectual performance.

Another issue within the context of research into the g factor is that
intelligence has been viewed historically as a more or less fixed trait. It was
thought to be a general ability which was innate, fairly constant over time and
measurable by tests administered to groups or to individuals. Researchers who
take this view perceive intelligence as a trait people are born with. Certainly
there are very few researchers who would deny that development also plays
a role; in their view, development allows this genetic endowment to express
itself. One notable method to assess the heritability of intelligence 1s to study
identical twins who have been raised apart. There is some agreement that
estimates of heritability can differ among ethnic and racial groups. However,
1t should be noted that such estimates are based on test scores and only cover
that part of intelligence measured by those tests.

Differential research into the g factor focused on differences between blacks
and whites (Jensen, chapter 1), brain size and race (Rushton & Ankney, chapter
2). However, recently some researchers have pointed out the need to investigate
the biological underpinnings of g, for example, by means of reaction time or
physiological measures (Eysenck, chapter 5). Some researchers want to
broaden the scope ot the g factor. For example, in contrast to the 1dea that
g may be employed to explain the continuity of intellectual functioning from
infancy, research into infant cognition may well elucidate the cognitive
processes that comprise g in the adult (Mitchel & Colombo, chapter 4).
Research into the biological underpinnings of g encompass studies on human
and animal similarity in g (Locurto, chapter 3) as well as reaction times in
elementary cognitive tasks (Neubauer, chapter 6), and cognitive assessment
procedures for traumatic head injuries and epilepsy (Levander, chapter 8).
Other studies have broadened the scope of the g factor by observing 1t as a
sub factor of personality as well as by integrating g into a theory of multiple
intelligence (Matthews, chapter 7).

The second recurrent issue in intelligence research, that is, whether
intelligence scores can be increased or whether the development of intelligence

can be accelerated, i1s covered in two chapters in this volume (Fernandez-
Ballesteros, de Juan-Espinosa, Colon & Calero, chapter 9, and Kingma &
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Tomic, chapter 10). At the beginning of this century Binet, the founder of the
intelligence test, was already convinced that a child’s intelligence level could
be raised by teaching it how to learn (Resing, in press). In Europe Binet’s ideas
continued to influence later scholars (e.g., Selz, 1935, Kohnstamm, 1942), who
distinguished between intelligence in actu and in potentia.

In the early fifties (Braine, 1959) and sixties, many researchers in and outside
the United States focused on training children in typical Piagetian concepts.
The learning controversy was invoked by Bruner’s (1966) debate with Inhelder
(a Genevan colleague of Piaget) focusing on the 1dea of “readiness to learn”.
After publication of this debate, an enormous number of training experiments
were conducted 1n the developmental psychology literature in the late sixties
and early seventies (Brainerd, 1978a, 1978b).

Although some short-term training may have invoked durable effects (for
some weeks), the question as to whether intelligence had been raised to a higher
level was still unanswered since no golden (stringent) standard had been used
to evaluate the long-term training effect.

During the seventies and eighties, European psychologists (Van Parreren,
1988) and scholars in the United States (Wertsch, 1985) emphasized the
importance of the child’s social environment in the development of intelligence.
They agreed with Vygotsky, who suggests that the development of intelligence
may be influenced largely by the interaction with others. Feuerstein, Rand,
Hotfman, and Miller (1980), for instance, suggest that the key to the
development of intelligence 1s the mediated learning experience. The learning
potential and the context in which learning takes place are considered
important factors in the development of intelligence (Fernandez et al., chapter
9). However, other still unknown factors may also influence a person’s
intelligence level. Flynn (1984) has shown that intelligence test scores have been
rising steadily. He concludes that between 1932 and 1978, the average IQ
increased about 14 1Q-points. There is no satisfactory explanation for this
phenomenon as yet.

We are pleased to include contributions by scholars from Canada, Europe
and the United States, representing diverse viewpoints in the field of research
into the g factor and into the possibility of raising a person’s level of intelligence.
The authors summarize their main research topic, enabling the reader to study
their work in depth. Chapters 1 through 8 concern g factor-related research,
chapters 9 and 10 deal with research into influencing the level of intelligence.

Jensen (chapter 1) provides an in-depth summary of his research into
differences between black and white performance on psychometric mental

ability tests. Samples of the black and white populations from the United States
show the same g, that 1s, the general factor common to all measures of cognitive

ability. Jensen discusses B-W differences in terms of the g factor. In addition
he also shows other relationships between g and some cultural variables.



XI1 PREFACE

Rushton and Ankney (chapter 2) provide a comprehensive review of the
research into race and sex differences in brain size and cognitive ability. They
show that ditferent techniques have produced convergent evidence that brain size
correlates with cognitive ability and varies by race and sex. An explanation for
g tactor differences 1s discussed in terms of different theoretical points of view.

Locurto (chapter 3) also discusses the general factor in human intelligence.
He broadens the scope to the study of animal intelligence. However, to date
no general factor has been reported in animal intelligence.

Mitchell and Colombo (chapter 4) discuss the relationship between the g factor
and infant intelligence. They argue that research into infant information
processing may well elucidate the cognitive processes that comprise g in the adult.

Eysenck (chapter 5) provides an historical overview of the founders of the
scientific study of intelligence, Binet and Galton. He points out differences
between the two historical mainstreams of intelligence research. Although
Binet’s views and methods prevailed, Eysenck shows that in recent years there
has been a return to Galton’s approach, as demonstrated in new research into
the genetic and biological mechanisms underlying g. This new perspective
emphasizes the importance of physiological measures (e.g., the mental speed
approach) when assessing the g factor.

Neubauers’s review of the mental speed approach (chapter 6) complements
Eysenck’s new perspective on intelligence, that is, that the speed of information
processing 1s physiologically based. He reviews different types of models and
concludes that elementary cognitive tasks may enable a more culture-fair
assessment of some kind of “biological intelligence.”

Matthews (chapter 7) focuses in his chapter on the cognitive correlates of
intelligence and personality. He shows that the g factor is more strongly related
to certain cognitive functions than others. A similar picture emerges for the
cognitive correlates of personality traits. Whereas g 1s almost always associated
with processing efficiency, traits are associated with the enhancement of some
processes related to adaptive trade off. The conclusion is that intellectual and
personality traits are linked to adaptive decisions.

Levander (chapter 8) surveys her research into theoretical and methodological
1ssues concerning adult intelligence within the context of neuropsychology. She
describes cognitive assessment procedures for cognitive impairments related to
head injuries and epilepsy and how to evaluate cognitive rehabilitation.

Fernandez-Ballesteros, de Juan-Espinosa, Colon and Calero (chapter 9) give
a comprehensive outline of their research into psychometric and experimental
procedures studying individual differences in intelligence and learning. They
discuss different levels of general adjustments in the personal context to specific
task performance levels, and illustrate the mediating aspect of the learning
context as well as the improvement of the subject’s intellectual performance.

[Learning potential measures are shown to be the best predictor for intellectual
performance in long-term intervention programs.
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Kingma and Tomic (chapter 10) discuss the effects of intervention
programs on accelerating the development of intelligence within the context
of Piaget’s criteria for the assessment of durable training effects. A durable
change in the development of intelligence can only be obtained if the context
(in which the newly acquired “skills” are exercised) has also been changed,

more or less permanently.

Johannes Kingma
Welko Tomic

Volume Editors
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PSYCHOMETRIC g AND
THE RACE QUESTION

Arthur R. Jensen

INTRODUCTION

In the United States, the so-called “race question” concerns the conspicuous
disparities in educational, economic, and various social criteria between its two
largest subpopulations—the majority subpopulation of European descent,
hereafter called whites (W), and a minority subpopulation of African descent,
called blacks (B). In the 1980 Census, Blacks constituted about 12 percent of
the total U.S. population and are projected to reach 15 percent by the year
2020. This chapter focuses on only one of the disparities between these two
subpopulations—IQ.

As pointed out in the highly publicized book The Bell Curve (Herrnstein
& Murray, 1994), whatever 1t 1s that IQ tests measure, it is related to nearly
all of the educational, economic and social criteria on which whites and blacks,
on average, difter, and which, in total, make up what is generally viewed as
America’s race problem. Herrnstein and Murray’s analysis argues strongly that
the average B-W dispanity in IQ 1s, to some degree, implicated in all of

Advances In Cognition and Educational Practice, Volume 4, pages 1-23.
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2 ARTHUR R. JENSEN

these socially consequential disparities. The main point of contention, however,
has not been the existence of the B-W difference in IQ (which is generally
acknowledged by social scientists), but the question of whether the mental
abilities reflected by 1Q are a cause, an effect, or both. This question applies
to the whole network of relationships between 1Q and the other correlated B-
W disparities: scholastic performance, employment, occupational level,
Income, poverty rate, chronic welfare dependency, infant mortality, health, life
expectancy, delinquency and crime.

When 1Q 1s statistically controlled, thereby in effect equating Bs and Ws

on 1Q, the B-W disparity in many of the social variables listed above is vastly
decreased or vanishes completely. This is true for rates of high school and

college graduation, income, and occupational level, for example. Therefore
most of the average B-W disparity in these social variables, which is often

popularly attributed to “racism” in the United States, can be accounted for,
statistically if not causally, in terms of the average B-W difference in 1Q.

Since The Bell Curve juxtaposes race differences in 1Q, the heritability of
1Q, and the relation of IQ to America’s social problems, it has been bashed
and trashed by most of the popular media with a vehemence beyond anything
ever betore accorded to any publication in the social sciences. This is most
remarkable, considering that The Bell Curve is a scholarly and technically

careful work. But such are the consequences of violating the one Great Taboo
of modern times.

I will deal here only with the first of these elements—race and 1Q. The many
interrelated social aspects of both IQ and race are too far-reaching and causally
complex for proper consideration in a single chapter. Detailed presentation of
the strictly demographic and social aspects (mostly descriptive, scarcely
analytical) are provided elsewhere (Jaynes & Willlams, 1989; Nichols, 1987:
Taylor, 1992). The social variables are most graphically and instructively surveyed
In the context of the B-W 1Q difference by Herrnstein and Murray (1994).

What 1QQ Measures

First, it 1s important to be clear about what 1Q tests measure. Although there
are many different IQ tests based on difterent verbal and nonverbal item
contents, they all measure mainly g, the hypothetical construct originated by
Spearman in 1904 and established by means of factor analysis (Spearman, 1927;
Jensen, 1987b; Jensen & Weng, 1994). The g factor 1s common to all tests of
cognitive ability. Its existence is reflected in the positive correlations among
all cognitive tests of every description when such tests are obtained on a
representative sample of the general population.

The highest order common factor in a collection of diverse mental tests 1s

g. 1Q tests are highly loaded on g, showing correlations with g from .80 to
90. Thus g 1s the single largest component of variance in IQ tests. The
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composition of the remaining variance in IQ 1s divided among group tactors
(e.g., verbal, spatial, numerical, perceptual), specificity (variance peculiar to
a specific test), and error (i.€., unreliability). Since the proportion of IQ variance
attributable to each of these non-g factors varies from test to test, the average
correlation between various IQ tests 1s only about +.80 (Jensen, 1980a, pp.
313-316), most of which 1s attributable to the g factor.

The physiological basis of individual differences in g 1s not yet precisely
known. The fact that g has a genetic basis (as shown by its high heritability)
and that 1t 1s correlated with individual differences 1n various anatomical and
physiological features of the brain argues strongly that g retlects the speed and
efficiency of information processing via processes in the brain (Vernon, 1993).

On the assumption that g 1s normally distributed in the population, at least
within the range of =20 from the mean, the measurement of IQ can be regarded
as constituting an interval scale. Since IQ has no true zero point, 1t 1s not a
ratio scale. An individual’s 1Q 1s expressed as a deviation from the mean of
a defined (or “normative”) population, which 1s a large, representative sample
of the population in the country in which the IQ test is to be used. The normal
(Gaussian) distribution of 1Q 1s now universally standardized (or scaled) to

pu = 100, o = 15 (where u and o represent the mean and standard deviation
of IQ 1n the standardization sample, respectively).

Non-psychometric Correlates of Psychometric g

The strongest evidence for the biological reality of psychometric g 1s the fact
that g 1s related to other variables and constructs which lie entirely outside
the realm of psychometrics and factor analysis and have no connection
whatsoever with these methodologies. For example, the degree to which
various psychometric tests are g-loaded is highly related to their degree of
correlation with variables such as the heritability of individual differences in-
the test scores (Pedersen et al., 1994), the spouse correlations and various
genetic kinship correlations in the test scores, the amount of inbreeding
depression (Jensen, 1983a; Agrawal, et al., 1984) and its converse, heterosis,
on test performance, choice reaction time to visual and auditory stimuli,
inspection time (1.¢., the speed of visual or auditory discrimination), and certain
features of the brain’s evoked electrical potentials. (These studies have been
reviewed and referenced in Jensen, 1987b.) No other factor yet extracted from
a collection of diverse cognitive tests shows as large or as many correlations
with non-psychometric variables as does g. It is clear that g has as much claim
to reality as other theoretical constructs in science.

Psychometric g 1s one of the major constructs in psychology, and one of
the oldest and most well-established. Although several different methods of
factor analysis have been used by psychometricians to extract the g factor from

a battery of tests, they all yield highly similar estimates of g, as indicated by
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congruence coefficients greater than .95 (and averaging .99) between the g
tactors extracted by the different methods (Jensen & Weng, 1994).

The Black-White Difference: Psychometric Evidence

It 1s important to be clear about two things.

First, we must not conflate two conceptually distinct issues: (1) the
observable, empirical fact of the mean black-white difference in mental test
score and 1ts many educational and social consequences, and (2) the cause of
this observed difference, which has been variously hypothesized as involving,
to varying degrees, genetic inheritance and a number of environmental factors.
including prenatal and postnatal influences with direct biological effects (e.g.,
premature birth, nutrition, health care) child-rearing style, educational and
cultural deprivation, and societal attitudes toward minority racial groups.

Second, we must be explicit about the specific black and white populations
under consideration. The research reviewed in this chapter, like virtually all
other psychological (and medical) research on race, is based on samples
comprising American-born persons who were self-identified (or parent-
identified) as being of a particular racial ancestry. They are so recognized by
others as well. This has been called a social definition of race. When individuals
so selected are aggregated into groups, this social definition in fact proves to
be highly correlated with many biologic or genetic criteria of race. If an
observed behavioral difference between certain racial groups, such as the IQ
difference, were attributable only to social-cultural factors, as some theories
maintain, then the social definition of race should be adequate, and, in fact,
should be the only appropriate definition. If two socially defined racial groups
are found to differ in some characteristic and one or both groups have some
genetic admixture of the other, it means that the racial genetic aspect of the
difference, 1if such exists, has been underestimated by comparing the socially
defined groups, rather than genetically defined groups.

The population of black Americans, on which all of the findings reported
here are based, cannot be regarded the same, racially or genetically, as black
(that 1s, sub-Saharan) Africans. Black Americans are a racially hybrid
population, in which about 25 percent of their present gene pool is derived
from Caucasian ancestors (Chakraborty et al., 1992; Reed, 1969). The
percentage of Caucasian admixture 1n the black American population varies
in different regions, being the lowest (about 10%) in the Deep South, with a
positive gradient fanning out to the North and West.

This phenomenon 1s almost entirely the result of selective emigration of black
people from the South, since the black gene pool received Caucasian genes
mostly during the period of slavery. Present-day American blacks, therefore,

are racially and genetically quite different from their African forebears who
were brought to America as slaves. As regards 1Q and other tests of general
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mental ability, the black population of the United States scores at least as high
or higher than black populations in Africa, both in the absolute level of scores
and in comparison with the white population in the same locality (Owen, 1992;

Zind1, 1994).
The American Black-White 1Q Difference

The empirical evidence of the B-W 1Q difference is now well-known and
uncontentious. A number of key references, taken together, provide a

comprehensive account (Eysenck, 1984; Gordon & Bhattacharya, 1994;
Herrnstein & Murray, 1994; Jensen, 1973, 1980a, 1994c; Loehlin et al., 1975:
Nichols, 1987; Osborne & McGurk, 1982; Shuey, 1966). I will briefly
summarize the main points of this evidence, all of which is purely descriptive
statistics, no item of which, by itself, should be construed as saying anything
about the causes of the observed statistics.

The mean B-W difference in 1Q is probably best described in standard
deviation (SD) units as 1 = 0.3 SD , which is equivalent to 15 = 5 IQ points
when 1Q 1n the total standardization population is scaled to u=100, o=15.
The = 0.3 SD allows for the variation among studies attributable to their being
based on difterent 1Q tests (which differ in non-g composition) and different
samples of the black and white populations (which differ by geographical area,
age, and other demographic variables). A meta-analysis of virtually all studies
(number of studies = 156) of B-W 1Q differences published between 1918 and
1990, shows the overall mean of the 156 mean B-W differences of 1.08 SD:
the 156 mean differences have a SD = 0.36. In no study does the black mean
1Q exceed the white mean IQ (Herrnstein & Murray, 1994, pp. 276-279).

The §D of IQ 1n the black population is approximately four-fifths of the
white §D (12 versus 15 IQ points). The degree of overlap of the two distribution
s best estimated as mean overlap, or the percentage of the lower-scoring group

that falls above the higher group’s mean and the percentage of the higher-
scoring group that falls below the lower group’s mean. Given the black mean
1Q = &5, §D = 12 and the white mean IQ = 100, SD = 15, and assuming
a normal distribution of IQ for each population, approximately 11 percent
of blacks score above the white mean and approximately 16 percent of whites
score below the black mean. The entire range of IQ scores, including the
mentally retarded persons and the intellectually gifted, is found within both
populations, although with different frequencies.

The mean B-W IQ difference has remained fairly constant, with no clear
trend upwards or downwards, since the first large-scale testing of representative

samples of blacks and whites in the United States around 1913-1915.
T'he mean IQ of blacks varies between different parts of the country, being

generally lower in the Southeastern states, with an increasing gradient of IQ
going toward the Northern and Western states.
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Black infants score higher than white infants on developmental scales that
depend mainly on sensory-motor abilities. Scores on these infant scales have
near-zero correlations with children’s 1Qs at school age, because the 1Q
predominantly reflects cognitive, rather than sensory-motor, development.

Between ages 3 and 4 years, betore children normally enter school, the mean
B-W IQ difference of about 1 SD is fully evident and remains fairly constant

from that point on.

Although some IQ tests are intentionally designed to eliminate a sex
difference, even tests that were not expressly designed with this aim, such as
Raven’s Progressive Matrices, show negligible and inconsistent sex differences
within the white population (Court, 1983). For as yet unexplained reasons there
1s a larger, more consistent sex difference in 1Q among blacks. Black temales
average about 4 to 5 IQ points above males. The sex difference in IQ 1s retlected
in scholastic achievement, college admissions and graduation, and
occupational status, all of which statistically favor black females (Jensen, 1971).

The B-W difference averages out about the same on verbal and nonverbal
IQ tests. The mean B-W difference, however, does vary across many different
cognitive tests, each test being composed of homogeneous items such as the
subtests of well-known test batteries like the Wechsler Intelligence Scales, the

General Aptitude Test Battery (GATB), and the Armed Services Vocational
Aptitude Battery (ASVAB).

Variation between tests in the magnitude of the B-W difference is not
predictable from the superficial aspects of the tests, such as item content (verbal,
nonverbal, or performance), type of test (paper-and-pencil, free response or
multiple-choice, individual or group administration, culture loaded or culture
reduced). The variable magnitude of the B-W difference on various tests can
best be described in terms of factor analysis and the findings of research based
on a hypothesis originally suggested by Charles Spearman, which has scientitic
significance beyond the B-W difference on any particular 1Q test.

Spearman’s Hypothesis

Referring to an early (1919) study of American B-W differences, in which
ten diverse mental tests were used, Spearman (1927) noted that the mean B-
W difference “was most marked in just those [tests] which are known to be
most saturated with g” (p. 379).

I have since referred to Spearman’s observation as “Spearman’s hypothesis™
and have proceeded to test the hypothesis with data from a number of
independent studies in which representative samples of blacks and whites were
administered six or more diverse mental tests and the correlations among all
of the tests were available (Jensen, 1985a, 1985b, 1987a, 1992a, 1993b; Naglier!

& Jensen, 1987). It is important that only groups be used that have not been
selected on the basis of mental tests or any other g-saturated variables (e.g.,
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education, occupation) which would seriously restrict the range of g relative
to other ability factors.

The method for testing Spearman’s hypothesis 1s what 1 shall term the
method of correlated vectors. It consists of the following steps: 1. A battery
of diverse mental tests i1s factor analyzed, separately in the black and white
samples, by a method that permits the extraction of a general factor, g, such
as the first factor in a principal factor analysis or the highest order factor in
a hierarchical factor analysis.

2. The g factor for blacks and whites must be virtually the same factor 1n
both groups, as indicated by a coetficient of congruence greater than .90 (The
average congruence coefficient over all of the studies reviewed is close to +.98,
which indicates virtual identity of the g factor in the black and white groups.)
As the g factor 1s essentially the same 1n both groups, each test’s factor loadings
in the black and white groups can be averaged, yielding a column vector of
the average g loading of each test. It 1s incorrect to factor analyze the
correlations in the combined groups, because the correlations (and hence the
derived factors) would conflate two distinct sources of covariance among the
tests—individual differences within the groups and the mean difference between
the groups.

3. The mean B-W difference on each test 1s expressed in standard score units
(i.e., the raw score mean difference divided by the average within-groups SD,
yielding a column vector of the standardized mean B-W difference on each
of the tests).

4. The coetficient of correlation 1s calculated between the column vector
of the tests’ g loadings and the column vector of the standardized B-W
ditference. Both the Pearson r and Spearman’s rank order correlation r; should
be obtained. The assumptions underlying a statistical test of significance of
the parametric correlation (Pearson r) are not satisfied in the case of these
correlated vectors, the elements of which are not statistically independent or
normally distributed variates. The nonparametric r,, however, allows an
appropriate test of significance, based on the probability that a purely random
rank order of the variates would yield a value of r; as large or larger than
the observed r..

5. There 1s a possible artifact in the correlation (either r or r;) between the
vector of g loadings and the vector of B-W differences, as the g loading and
the B-W difterence for on each test are both similarly affected by the test’s
rehiability. Hence the correlation between the vectors could be due, wholly or
In part, to differences in the reliability of the various tests. This possible artifact
must be controlled, either by correcting the g loadings and the standardized
differences for attenuation (i.e., dividing each by the square root of the test’s
reliability coefficient) or by partial correlation (i.e., by obtaining the partial
correlation between the loadings and the differences with the vector of
rehability coefficients partialled out). The resulting correlation (with the effect
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of differences in test reliability controlled) is then used to test Spearman’s

hypothesis. The r; is tested for significance by the r-test with n-2 degrees of
freedom, where n 1s the number of mental tests.

Empirical results of testing Spearman’s hypothesis

At present, there are 15 independent data sets, each based on large
representative samples of blacks and whites, each of which has taken a battery
of anywhere from 6 to 50 diverse cognitive tests. Without exception the results
of each study bear out Spearman’s hypothesis—a positive correlation between
the vector of tests’ g loadings and the vector of the standardized mean B-W
ditferences on the tests. The average rank-order correlation in the 15 studies
1s .60 ( SD = .12), the median is +.59, and the correlations range from +.36
to +.75. If the significance levels of the 15 independent correlations are
combined (Fisher, 1970, p. 99), their joint probability is less than 10", There
can be no doubt that the magnitude of the B-W difference on a test is directly
related to the magnitude of the test’s g loading. The presence of other factors
(independent of g) on which there are also B-W differences could only attenuate
the test of Spearman’s hypothesis, and indeed this is the case.

The lower average socioeconomic status (SES) of blacks and the fact that
SES 1s correlated with 1Q within racial groups 1s commonly suggested as the
basis of the B-W difference in IQ. SES differences, however, are more an effect
of IQ differences than a cause of them. Matching blacks and whites on SES
reduces the mean IQ difference between them only about one-fifth of a SD
(1.€., from 15 to 12 1Q points). The profile of mean differences between high
and low SES groups within each racial group on a variety of mental tests,
such as the subtests of the WISC-R is markedly different from the profile of
B-W diiferences (Jensen & Reynolds, 1982). The factor structure of SES
differences in performance on a variety of psychometric tests 1s not congruent
with the factor structure of the B-W differences.

Evidence that the average SES difference between blacks and whites 1s not
responsible for the phenomenon described by Spearman’s hypothesis 1s shown
in a study of black and white school children (grades 4 and 5) matched for
age, seX, school attended, and SES (Naglier1 & Jensen, 1987). The children
were tested on 25 diverse mental tests (the 12 subtests of the Wechsler
Intelligence Scale for Children-Revised [WISC-R] and the 13 subtests of the
Kaufman Assessment Battery for Children [KABC]), thus providing vectors
of 25 g loadings and 25 B-W differences. The correlation scatter diagram (with
Pearson r = +.78, rank-order correlation = +.75, p .01) between the vectors
1s shown 1n Figure 1. The correlation is not higher in this study (and in other
studies), in part, because the data reveal that Spearman’s hypothesis cannot

be accepted in its pure form, but needs to be modified. Although the B-W
difference is largely a difference in g, as stated by Speartman’s hypothesis,
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Figure 1. Mean B-W differences (expressed in units of the average
within-groups standard deviation) on WISC-R and K-ABC subtest as
a functions of the subtests’ loadings on g

for certain tests part of the difference is also attributable to either one of two
group factors, independently of g. Two classes of tests, one loaded on a spatial
tactor and the other loaded on a short-term rote memory factor, fall rather
consistently above and below the regression line, respectively. The B-W
difference is larger on spatial tests than would be predicted by just their g
loadings, and smaller on tests involving short-term memory than would be
predicted by their g loadings. In comparing the B-W difference on tests that
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are about equally loaded on either a spatial or a memory factor, the relative
magnitude of the B-W difference is predictable from the tests’ g loadings alone.
For example, the forward digit span (FDS) and backward digit span (BDS)
subtests of the WISC have no loadings on a spatial factor and similar loadings
on a short-term memory factor, but the g loading of BDS is approximately
twice the g loading of FDS, and the standardized mean B-W difference is
approximately twice as great on BDS as on FDS (Jensen & Figueroa, 1975).

The regression equation in Figure 1 predicts that on a hypothetical pure test
of g (1.e., a g loading of 1.0) the mean standardized B-W difference (for these
particular samples) would be 1.12. This 1s an underestimate of the population
value, because the groups 1n this study, having been matched on SES, differ
by only .73 on the WISC-R Full Scale 1Q, as compared to the 1.14 difference
in the representative national standardization sample of the WISC-R (Jensen
& Reynolds, 1982). The same kind of correlated vectors analysis performed

on the WISC-R standardization sample (with 305 blacks and 1,870 whites)
predicts a B-W difference of 1.3 for a hypothetical pure test of g.

The Theoretical Importance of Spearman’s Hypothesis

The empirical fact that the B-W difference on each cognitive test 1s highly
related to that tests’ g loading is a phenomenon that calls for explanation. Why
1s the B-W difference on tests so greatly reduced when the g component 1s
removed (Reynolds & Jensen, 1983)? The reason cannot be that g is the
overwhelming source of variance in cognitive tests, since in a diverse battery
it usually accounts for less of the total variance than is accounted for by various
group factors (e.g., verbal, spatial, numerical) and test-specific variance. Yet
1t 1s g, rather than the non-g components of test score variance, that best predicts
the magnitude of the B-W difference. The B-W difference 1s essentially a
difference in g. Spatial tests increase the difference slightly, over and above
the difference 1n g, and short-term memory tests (e.g., digit span, coding, rote-
learning) slightly subtract from the difference due to g.

It 1s important to distinguish between the terms culture loaded and culture
biased as applied to tests (Jensen, 1980a, Chapter 9). To say that a test is culture
loaded simply means that the item content of the test contains specific
knowledge and skills acquired in a particular culture. A culture loaded test
may or may not be culture-biased for a particular population. This 1s a question
that must be empirically tested. A test is biased with respect to the difference
between two groups (regardless of the size or direction of the mean ditference
between the groups) if it behaves differently in each group in its essential
psychometric features, such as internal consistency reliability, tactor

composition, construct validity, and practical predictive vahlidity tor
educational and work-related varnables.
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What 1s commonly called culture bias in tests, to the extent that it exists
at all, seems to reside in the non-g components of the test, for the B-W difference
on any test 1s better predicted by the test’s g loading (regardless of its cultural
content) than by its cultural content (regardless of its g loading). Reducing
the culture-specific content of IQ test items does not reduce the B-W difference
and 1n fact increases the B-W difference (Jensen & McGurk, 1987). Every
possible kind of test bias that has been hypothesized to explain the mean B-
W disparity in mental test scores that has been empirically investigated has
been ruled out as a cause of the observed B-W difference (Jensen, 1980a, 1984b).
Standard psychometric tests measure the same factors in blacks and whites;
and they have the same validity for predicting a wide variety of educational,
occupational, and job-performance criteria. The substantiation of Spearman’s
hypothesis i1s evidence that our present tests also have the same g construct
validity for blacks and whites.

The cause of the B-W difference must therefore be sought in studies of the
nature of g itself. If the g factor were found not to be the same factor for blacks
and whites 1n terms of its loadings on our present psychometric tests, then
examining the nature of g would not be a potentially fruitful approach to
understanding the nature of the B-W differences on psychometric tests. It so
happens, however, that the g that predicts the mean B-W difference across
various tests is the very same g that emerges from the factor analysis of families’
(full s1blings) mean test scores within either the white group or the black group,
and the very same g that emerges from the factor analysis of the test scores
obtained by individuals within the same family (i.e., full siblings reared together
by their biological parents). In brief, one and the same g exists (1) berween
racial groups, (2) between families within each racial group, and (3) between
individuals within the same family (Jensen, 1980b).

SES differences and cultural differences are generally hypothesized to be
more potent causes of differences between families than within families. (The
rationale and methodology for between and within family analyses are
explained in Jensen, 1980b.) If SES and cultural differences per se were
important determinants of test scores, it is hard to imagine why a battery of
highly diverse tests would reflect the same g when the basic elements in the
factor analysis are family means and when the basic elements in the factor
analysis are differences between siblings within families.

Using the same methodology by which a column vector of various tests’ g
loadings 1s correlated with the column vector of the mean B-W differences on
the tests, the vector of tests’ g loadings can be correlated with the vector of
the tests’ correlations with some other variable that may hold a clue to the

nature of the B-W difference. The nonpsychometric correlates of g may suggest
potentially fruitful hypotheses as to the nature of the B-W difference. Applying

the method of correlated vectors suggests that something biological is
implicated. The vector of various tests’ heritability coefficients, of tests’ index
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of inbreeding depression, of tests’ correlations with average evoked cortical
potentials, tests’ correlations with head size (as a proxy for brain size), and
tests’ correlations with various measures of reaction time in elementary
cognitive tasks are each highly correlated with the vector of the tests’ g loadings.

It 1s virtually impossible to explain all these correlated vectors without positing
a physical basis for g. It simply isn’t probable that social-cultural factors alone
could produce all of these correlated vectors. Further, it is highly improbable
that these vectors of biological indices would be correlated with the vector of
B-W difterences simply by chance. Some causal connection is far more likely.

Indeed, some of these vectors have already been directly correlated with the
vector of B-W differences on the same set of tests.

Inbreeding Depression. The vector of g loadings of the WISC subtests
predicts the vector of the degree of inbreeding depression manifested on reach
subtest, and the vector of the magnitude of inbreeding depression on each of

the subtests 1s significantly correlated with the vector of B-W difference on
each of the subtests (Rushton, 1989).

Reaction Time. Research on reaction time (RT) to elementary cognitive
tasks has shown that RT vanables (such as the individual’s median RT and
the $D ot RTs over a number of trials), which measure the speed and efficiency
of information processing, are negatively correlated with g (Jensen, 1982, 1987b,
1988, 1992b, 1993a, 1994a, Vernon, 1987). (The correlation is negative, because
shorter, that 1s, faster, RT 1s associated with higher scores on g-loaded tests.)
Also, various tests’ g loadings predict the magnitude of each test’s correlation
with RT. When g 1s partialled out of the correlation, this correlation 1s reduced
almost to zero. In a study (Jensen, 1993b) of B-W differences in 24 R'T variables
derived from RT tasks of varying complexity and that are so simple that the
subjects (children 1n grades 4, 5, and 6) could perform the most difficult of them
in less than 2 seconds, the vector of g loadings of the 24 RT variables was
correlated with the vector of B-W differences on each of the 24 RT variables
(Pearson r = +.82, rank-order correlation = +.70, p < .01). That 1s, blacks
generally had longer RTs and greater inter-trial variability in RT on tasks for
which RT was more g loaded. Thus Spearman’s hypothesis 1s confirmed for
RT tasks as well as for conventional psychometric tests.

A B-W difference in motivation is not a plausible explanation of these results.
RT was measured as the time between the onset of the reaction stimulus (a
green light going “on”) and the subject’s removing the index finger from a
“home” button in response to the reaction stimulus. The interval between lifting
the finger from the home button and pressing another button (at a distance
of 6 inches from the home button) that turns off the reaction stimulus 1s a

second measure called movement time (MT). Blacks had faster MT than
whites, but MT was not significantly correlated with g within either group.
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It 1s implausible that motivation or effort would work in opposite directions
for blacks and whites during the brief RT-MT interval (typically less than 1
second). In fact, subjects generally perceive both the RT and MT aspects of
the task as simply making a single ballistic response to the onset of the reaction
stimulus, taking their finger off the “home” button and pressing another button
to turn oft the reaction stimulus as quickly as they can.

Head Size and Brain Size. These variables are correlated with each other
(about +.50), and each is correlated with 1Q (+.15 to +.20 for external head
s1ze, +.35 to +.40 for brain size) (Andreasen et al., 1993; Jensen & Sinha, 1993;

Rushton & Ankney, 1n press, is an exhaustive review). External head-size is
merely an attenuated proxy for brain size. Statistically controlling body size
(height, weight, total surface area of the body) scarcely reduces the head / brain-
size correlation with 1Q. Moreover, the head-size x IQ correlation exists within
tamilies as well as between families, in both the white and the black populations
(Jensen & Johnson, 1994). In other words, in a given family, the sibling with
the larger head, on average, has a higher IQ than the sibling with a smaller
head (with head-size adjusted for age). Families (i.e., full siblings) with a larger
average head-size tend to be higher in average 1Q than families with a smaller
average head-size. The within family correlation between head-size and 1Q
indicates an intrinsic or functional relation between these variables and is
consistent with pleiotropy, that is, one and the same. gene (or set of genes)
determines more than one distinct phenotypic character.

There are also racial differences in both head-size and brain size (measured
either as weight or volume), which are not appreciably diminished when overall
body size 1s controlled (Jensen & Sinha, 1993; Rushton & Ankney, in press).
T'he average B-W ditference in autopsy brain weight (for American whites and

blacks) 1s about 100 grams, equivalent to about 0.8 SD (based on the average
within-group SD).

Head-size and g. Head size (measured as length, width, and circumfer-
ence), as a proxy for brain size, was shown to be directly related to psychometric
g by the method of correlated vectors (Jensen, 1994b). The g factor was
extracted by a hierarchical (Schmid-Leiman) factor analysis from a battery of
['7 diverse mental tests separately in large samples of black and of white students
(ages 12 to 20). Since the g factor was virtually identical in the black and white

samples (congruence coefficient of +.99), the g loadings on each of the 17 tests

were averaged across the black and white groups to yield a single column vector
of the 17 tests’ g loadings.

T'he multiple correlation (R) of the head-size measurements (length, width,
circumference) with each of the tests was obtained. (The mean R was 0.21,
ranging from 0.10 to 0.30 for the various tests. All of the correlations are
significant at p < .05.) The single column vector of the 17 tests’ g loadings
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was correlated with the column vector of the tests’ correlations with head-size.
The rank-order correlation was +.62, p < .01. The vector of the tests’ loadings
on the spatial factor (independent of g) correlated + .27 with the head-size
vector; the verbal factor (sans g) correlated .00. Head-size 1s reflected mostly
by tests that are highly loaded on both g and spatial ability. The multiple

correlation of the vectors of g factor loadings and spatial factor loadings with
the vector of head-size correlations was .71, p < .01.

Relation of Head-size to Spearman’s Hypothesis

The column vector of the combined g loadings and spatial loadings on each
ot the 17 tests was rank correlated +.81 with the corresponding column vector
of standardized B-W differences on each of the tests (controlled for differences
in test reliability). This bears out the revised Spearman hypothesis, namely,
that the magnitude of the B-W difference on various psychometric tests 1s
essentially a function of the test’s loading on g, but is slightly increased on
tests that are loaded on the spatial factor.

[f head (or brain) size 1s one of the causal variables mediating the correlation
between the g + spatial vector and the B-W differences on the various tests,
we would predict a correlation between the vector of head-size correlations with
the g + spatial factor loadings and the vector of B-W differences. The rank
correlation (controlled for differences in test reliability) was +.72, p < .01. That
1s, the magmitude of the B-W difference on various tests was predicted (with
a validity coefficient of .72) by the tests’ correlations with head-size.

Tests loaded on g and spatial factors share a common source of variance
with both head (or brain) size and the mean B-W difference in test scores.
This 1s consistent with the finding (in an independent study based on very
large samples) that black and white children who are matched on IQ do not
differ in head size, although the total white and black samples from which
the matched groups were drawn differed about lo in IQ and ditfered
significantly in head size (Jensen & Johnson, 1994). This result implies that
only the component of B-W difference in brain-size that is associated with
IQ differs between the black and white groups. When black and white groups
are equated for brain-size, they still show a mean difference (though reduced)

in 1Q, suggesting that brain-size is only one among many variables associated
with 1Q.

Myopia and IQ. Many studies (reviewed in Cohn et al., 1988, and in Jensen
& Sinha, 1993) have shown that myopia is positively related to 1Q.
Furthermore, the correlation between IQ and myopia (measured as a
continuous variable) exists within families; that is, the sibling with the higher

IQ, on average, is more myopic than his or her less intellectually-gifted sibling
(Cohn, et al., 1988). Such a within-family correlation between highly heritable
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variables as 1Q and myopia is consistent with pleiotropy, which implies an
Intrinsic genetic relationship between the correlated variables.

It 1IQ (which 1s highly g-loaded) and myopia are pleiotropic, one would
expect a lower incidence of myopia in persons of African ancestry than in
persons of European ancestry. This in fact i1s what is found. When the entire
population of young men 1n the United States was examined by the Selective
Service system, in the 1940s, during World War 11, the incidence of myopia
In whites and blacks was 19.3 percent and 3.4 percent, respectively (Post,
1982). The white rejection rate for myopia was over three times that for blacks.
(Assuming a normal distribution of refraction error on the myopia-
emmetropia dimension within each racial group, the average difference
between the means of the black and white difference on this dimension is about
one standard deviation.) It i1s noteworthy that the incidence of myopia is
highest among Asians and Jews—groups that score above the mean IQ in
the general population (Herrnstein & Murray, 1994, pp. 272-301).

Causal Factors of the Black-White Difference in g

The findings reviewed above are difficult to explain in purely socio-cultural
terms. No non-biological environmental factor has yet been suggested that
can account for these observed relationships of g to biological variables and
to race. These findings suggest that biological factors are involved in the B-
W ditference in g. The biological factors could have both environmental and
genetic aspects, but their relative contributions have not been determined.
Probably some part of the I1Q difference is attributable to thos<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>