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Commentary on J. Philippe Rushton’s
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“(An) incendiary thesis....that separate races of human beings evolved different
reproductive strategies to cope with different environments and that these
strategies led to physical differences in brain size and hence in intelligence.
Human beings who evolved in the warm but highly unpredictable environment
of Africa adopted a strategy of high reproduction, while human beings who
migrated to the hostile cold of Europe and northern Asia took to producing fewer
children but nurturing them more carefully.”
---Malcolm W. Browne, New York Times Book Review

“Rushton is a serious scholar who has assembled serious data. Consider just one
example: brain size. The empirical reality, verified by numerous modern studies,
including several based on magnetic resonance imaging, is that a significant and
substantial relationship does exist between brain size and measured intelligence
after body size is taken into account and that the races do have different
distributions of brain size.”

---Charles Murray, Afterword to The Bell Curve

“Describes hundreds of studies worldwide that show a consistent pattern of
human racial differences in such characteristics as intelligence, brain size, genital
size, strength of sex drive, reproductive potency, industriousness, sociability, and
rule following. On each of these variables, the groups are aligned in the order:
Orientals, Caucasians, Blacks.”

---Mark Snyderman, National Review

"Rushton's Race, Evolution, and Behavior, which is about race differences in IQ
and cranial capacity, is an attempt to understand these differences in terms of
life-history  evolution....Perhaps there ultimately will be some serious
contribution from the traditional smoke-and-mirrors social science treatment of
IQ, but for now Rushton's framework is essentially the only game in town."

--- Henry Harpending, Evolutionary Anthropology

“The remarkable resistance to racial science in our times has led to comparisons
with the inquisition of Rome, active during the Renaissance.... Astronomy and
the physical sciences had their Copernicus, Kepler, and Galileo a few centuries
ago; society and the welfare of humanity is the better for it today. In a directly
analogous fashion, psychology and the social sciences today have their Darwin,
Galton, and Rushton.”

---Glayde Whitney, Contemporary Psychology



“This brilliant book is the most impressive theory-based study...of the
psychological and behavioral differences between the major racial groups that
I'have encountered in the world literature on this subject. Rushton has assembled
evidence that henceforth should make it impossible to avoid considering
evolutionary principles and biological variables in the study of racial differences
in behavioral traits. To shun this essential message of his work is to reject
scientific coherence.”
--—-Arthur R. Jensen, University of California, Berkeley

“Professor Rushton is widely known and respected for the unusual combination
of rigour and originality in his work....Few concerned with understanding the
problems associated with race can afford to disregard this storehouse of well-
integrated information which gives rise to a remarkable synthesis.”

---Hans J. Eysenck, University of London

“The only acceptable explanation of race differences in behavior allowed in
public discourse is an entirely environmental one...Professor Rushton deserves
our gratitude for having the courage to declare that ‘this emperor has no clothes,’
and that a more satisfactory explanation must be sought...Rushton has pulled
another pillar out from under its superstructure. Whether his particular theory
will survive the onslaught of empirical tests remains to be seen. It is, in Popper’s
terms, a bold hypothesis and provides considerable food for thought.”
---Thomas J. Bouchard, Jr., University of Minnesota

“In Race, Evolution, and Behavior Rushton offers a brilliant synthesis of a vast

collection of biological, behavioral, and social data in terms of human

evolutionary development. Rushton is fully alive to contemporary sensitivities

in this field and he advances the myriad details of his thesis with great tact and

care. Should his argument prove successful Rushton will have produced a major

scientific advance in understanding the development of our human species.”
---Barry R. Gross, York College, CUNY

“In my view this theory has the simplicity and explanatory power that indicate
truth. It is all to the good that this book will interest many people solely for its
documentation of the race differences themselves, quite apart from their
explanation. In a society in which all race differences in attainment are explained
by ‘racism,’ it is vitally important to be aware of alternative possibilities.
Rushton writes as a scientist, describing the way things are without prescribing
how they should be, but without data like Rushton’s intelligent prescriptions are
impossible.”
---Michael Levin, City College, CUNY



“The data are startling to the uninitiated....Race, Evolution, and Behavior
confronts us as few books have with the dilemmas wrought in a democratic
society by individual and group differences in key human traits.”

---Linda Gottfredson, Politics and the Life Sciences

“Should, if there is any justice, receive a Nobel Prize.”
---Richard Lynn, Spectator

"Undoubtedly, Race, Evolution, and Behavior is the best wide-ranging read in
differential psychology since Jensen's (1981) Straight Talk About Mental Tests."
--- Christopher Brand, Personality and Individual Differences

“Both Lynn (1997) and Rushton (1997) insist that racial differences in the mean
measured sizes of skulls and brains (with East Asians having the largest,
followed by Whites and then Blacks) support their genetic hypothesis. They rely
on the averaged results of the many anthropometric studies reviewed by Rushton
(1995) in his book Race, Evolution, and Behavior....there is indeed a small
overall trend in the direction they describe.”

--- Ulric Neisser, Chairman of the American Psychological Association
Task Force on Intelligence, American Psychologist

"A frank attempt to rehabilitate the concept of race as a primary descriptive
category."
-- - Steve Blinkhorn, Nature

"Race is in the public eye again, and once more biological anthropologists
must address problems with racial taxonomy and related misapplications of
evolutionary theory. Rushton's book focuses on racial variation from an
evolutionary perspective. His basic thesis is that race differences in behavior
are explainable from the viewpoint of life history analysis, particularly the
differences between r- and K-selected evolutionary strategies."

--- John H. Relethford, American Journal of Physical Anthropology



General impressions are never to be trusted.
Unfortunately when they are of long standing
they become fixed rules of life, and assume a
prescriptive right not to be questioned.
Consequently, those who are not accustomed
to original inquiry entertain a hatred and a
horror of statistics. They cannot endure the
idea of submitting their sacred impressions to
cold-blooded verification. But it is the triumph
of scientific men to rise superior to such
superstitions, to devise tests by which the value
of beliefs may be ascertained, and to feel
sufficiently masters of themselves to discard
contemptuously whatever may be found untrue.

---Sir Francis Galton
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Preface to the Third Edition

This 3rd edition of Race, Evolution, and Behavior is published by the Charles
Darwin Research Institute (www.charlesdarwinresearch.org). In this Preface I
update the main scientific findings that have taken place since the 2nd edition
(1997) which had a new Afterword by me updating the science since the 1st
edition (1995). The Preface is followed by the exact text as it appeared in the 1st
edition and then by the Afterword as it appeared in the 2nd edition so as to
maintain precisely the earlier page numbering and citations for reference
purposes.

Transaction Publishers brought out the Ist and 2nd editions of Race,
Evolution, and Behavior. The 1st edition was deemed sufficiently important that
Takuya Kura, an ethologist at the University of Kyoto, and his brother Kenya
Kura, an economist at the University of San Diego, translated it into Japanese.
It was published in 1996 by Hakuhin-sha of Tokyo.

Transaction relinquished the copyright after a firestorm of controversy
engulfed their 1999 publication of a Special Abridged Edition of this same book.
The Special Abridged Edition presented the same research in a condensed and
popularly written style, similar to that used for articles in Discover Magazine,
Reader’s Digest, and Scientific American. But when it was mailed out to
thousands of academics, the Progressive Sociologists, a self-proclaimed radical
group within the American Sociological Association, and some other self-styled
“anti-racist” groups, objected to its distribution and threatened Transaction with
loss of a booth at annual meetings, advertising space in journals, and access to
mailing lists if they continued to send it out.

Transaction caved in to this pressure, withdrew from publishing the book,
and even apologized for having distributed it. They claimed that their copyright
should never have appeared on the Special Abridged Edition and that it had “all
been a mistake.” Transaction’s letter of apology appeared on the inside front
cover of their flagship journal Society (January/February, 2000). Accounts of the
affair appeared in the Chronicle of Higher Education (January 14, 2000),
Canada’s National Post (January 31, 2000), National Report (February 28,
2000), and elsewhere.

Why then this attempt to trash or suppress this book? Because there is no
stronger taboo today than talking about race. In many cases, just being accused
of “racism” can get you fired. Some vocal groups in academia and the media
simply forbid an open discussion of race. It is difficult to disagree with Charles
Murray's (1996, p. 575) conclusion in his analysis of the aftermath to The Bell
Curve controversy, that in regard to heritable variation and race, science has
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“become self-censored and riddled with taboos -- in a word, corrupt.”

The goal of all editions of Race, Evolution, and Behavior has been purely
scientific — to describe and explain the world around us as it really is. As
Charles Darwin, the father of evolution, said: “Science consists in grouping facts
so that general laws or conclusions may be drawn from them.” I have no
suggestions or programs to offer, but I do believe decision makers would benefit
from knowing the facts about race. Both science and justice depend on truth.
Both should reject error and falsehood, however well meant.

Is Race Really Only Skin Deep?

For the past twenty years I have studied the three major races of Orientals
(East Asians, Mongoloids), Whites (Europeans, Caucasoids), and Blacks
(Africans, Negroids). An “Oriental” is anyone most of whose ancestors were
born in East Asia. A “White” is anyone most of whose ancestors were born in
Europe. And a “Black” is anyone most of whose ancestors were born in
sub-Saharan Africa. In the main I have not addressed other groups and sub-
groups. ;

What I've found is that in brain size, intelligence, sexual behavior, fertility,
personality, maturation, life span, crime and family stability, Orientals fall at one
end of the spectrum, Blacks fall at the other end, and Whites fall in between. On
average, Orientals are slower to mature, less fertile, and less sexually active,
have larger brains and higher IQ scores. Blacks are at the opposite end in each
of these areas. Whites fall in the middle, often close to Orientals. I've shown that
this three-way pattern is true over time and across nations, which means that we
cannot ignore it. Only a theory that looks at both genes and environment in terms
of Darwin's theory of evolution can explain why the races differ so consistently
throughout the world and over the course of time.

The patterns make up what is called a “life-history,” a genetically organized
suite of traits that evolved together to meet the trials of life — survival, growth,
and reproduction (see Chapter 10). Following E. O. Wilson’s (1975)
Sociobiology, evolutionary biologists scale these life-histories along an r-K
continuum. At one end are r-strategies that rely on high reproductive rates. At
the other end are K-strategies that rely on high levels of parental care. This scale
is generally used to compare the life histories of different species of animals. I
have used it to explain the smaller but real differences between the human races.

On this scale, Orientals are more K-selected than Whites, while Whites are
more K-selected than Blacks. Highly K-selected women produce fewer eggs (and
have bigger brains) than r-selected women. Highly K-selected men invest time
and energy in their children rather than the pursuit of sexual thrills. They are
“dads” rather than “cads.”

The race differences in reproductive strategies make sense in terms of human
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evolution. Modern humans evolved in Africa about 200,000 years ago. Africans
and non-Africans then split about 100,000 years ago. Orientals and Whites split
about 40,000 years ago (Chapter 11). The further north the people went “Out of
Africa,” the harder it was to get food, gain shelter, make clothes, and raise
children. So the groups that evolved into today’s Whites and Orientals needed
larger brains, more family stability, and a longer life. But building a bigger brain
takes time and energy during a person’s development. So, these changes were
balanced by slower rates of growth, lower levels of sex hormones, less
aggression, and less sexual activity.

Why? Because Africa, Europe, and Asia had very different climates and
geographies that called for different skills, resource usage, and lifestyles. Blacks
evolved in a tropical climate which contrasted with the cooler one of Europe in
which Whites evolved and even more so with the cold Arctic lands where
Orientals evolved.

Because intelligence increased the chances of survival in harsh winter
environments, the groups that left Africa had to evolve greater intelligence and
family stability. This called for larger brains, slower growth rates, lower
hormone levels, less sexual potency, less aggression, and less impulsivity.
Advanced planning, self-control, rule-following, and longevity all increased in
the non-Africans.

Of course, these three-way racial differences are averages. The full range
of behaviors, good and bad, is found in every race. No group has a monopoly on
virtue or vice, wisdom or folly. Moreover, many readers may be asking
themselves, “Isn’t race just a social construction, not a biological reality?” Or
repeating, “Even if race has some biological basis, there are no important
differences between races.”

Let’s consider athletic ability. Jon Entine’s new book, Taboo: Why Black
Athletes Dominate Sports and Why We Are Afraid to Talk About It provides new
evidence for the reality of race. Addressing the old cliché that “White Men Can’t
Jump” (and the new one that Asian men jump even less well), Entine shows that
Black men — and women — have a genetic edge.

The physical facts that Entine reviews are quite well known. Compared to
Whites, Blacks have narrower hips which gives them a more efficient stride.
They have longer legs which makes for a longer stride. They have a shorter
sitting height which provides a higher center of gravity and a better balance.
They have wider shoulders, less body fat, and more muscle. Their muscles
include more fast twitch muscles which produce power.

Blacks have from 3 to 19% more of the sex hormone testosterone than
Whites or East Asians (see Chapter 8 in this book). These testosterone
differences translate into more explosive energy, which gives Blacks the edge
in sports like boxing, basketball, football, and sprinting. However, some of these
race differences, like heavier bone mass and smaller chest cavities, pose a
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problem for Black swimmers.

Race differences show up early in life. Black babies are born a week earlier
than White babies, yet they are more mature as measured by bone development
(see Chapter 7). By age five or six, Black children excel in the dash, the long
jump, and the high jump, all of which require a short burst of power. By the
teenage years, Blacks have faster reflexes, as in the famous knee-jerk response.

East Asians run even less well than Whites. These same narrow hips, longer
legs, more muscle, and more testosterone that give Blacks an advantage over
Whites, give Whites an advantage over East Asians. But acknowledging the
existence of genetic race differences in sports leads to the greater taboo area —
considering the possibility of race differences in brain size and crime.

The reason why Whites and East Asians have wider hips than Blacks, and so
make poorer runners, is because they give birth to larger brained babies (see
Chapter 6). During evolution, increasing cranial size led to women who had a
wider pelvis (see Chapters 10 & 11). Further, the hormones that give Blacks an
edge at sports makes them more masculine in general — physically active in
school, and more likely to get into trouble (see Chapter 7). That is why it is taboo
to even say that Blacks are better at many sports.

Brain Size

Four different methods have been used to measure brain size: Magnetic
Resonance Imaging (MRI), weighing the brain at autopsy, measuring the volume
of an empty skull, and measuring the outside of the head. All four methods
produce roughly the same results. The race differences in average brain size
remain even after you adjust for body size (see Chapter 6).

Race differences in brain size show up early in life. One of the studies, the
Collaborative Perinatal Project, followed 17,000 European American and 19,000
African American children from birth to seven years. Head circumference was
measured using a tape. The White children consistently averaged larger head
circumferences than did the Black children.

I wondered what the data would show if Asian American children had been
included. So in October, 1996, I visited the National Institute of Neurological
and Communicative Disorders and Stroke (NINCDS) in Bethesda, Maryland. I
identified 100 Asian American children who also had IQ scores available at age
7 from the Collaborative Perinatal Project’s data set which are stored on
microfiche. For each subject I recorded data separately on the race/nationality of
the mother and father, the sex of child, the child’s IQ at age 7, and the child’s
height, weight, and head circumference at birth, 4 months, 1 year, and 7 years.
The sample in this study consisted of 53 girls and 47 boys. Most of the Asians
were Chinese, Korean, and Japanese.

My results were published in the 1997 issue of Intelligence (Rushton, 1997a).



The children’s head circumferences were transformed into cranial capacities so
as to make the results comparable with those on adults. Cranial capacity at birth
correlated 0.46 with cranial capacity at age 7 and, as shown in Chart P-1, at birth,
4 months, 1 year, and 7 years, the Asian Americans averaged a larger cranial
capacity than did the European or African Americans (despite being smaller in
stature and lighter in weight). The data on adults in Chart P-1 come from a
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sample of 6,325 U.S. Army personnel (Rushton, 1992).
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Intelligence and Brain Size

The Asian sub-sample in the above study averaged a higher IQ (110) at age
7 than did the White (102) or the Black sub-samples (90). Moreover, their head
circumferences at age 7 correlated 0.21 with their IQ test scores at age 7. As
such these data corroborated the results of my review article with C. D. Ankney
“Brain Size and Cognitive Ability” in the 1996 issue of Psychonomic Bulletin
and Review in which we surveyed all the published research on this topic. It
included studies that used the state-of-the-art technique known as Magnetic
Resonance Imaging (MRI) which gives a very good image of the human brain
in aliving person. We reviewed eight such studies with a total sample size of 381
adults. The overall correlation between IQ and brain size measured by MRI was
0.44. This more accurate measure of brain size is much higher than the 0.20
correlation found in earlier research using simple head size measures (though
0.20 is still significant) and suggests that brain size underlies intelligence.

The correlations of about 0.30 between cognitive ability and head size/brain
size are as replicable a set of results as one will find in the behavioral sciences.
I reviewed several additional corroborating studies at the annual meeting of the
American Association of Physical Anthropologists in Columbus, Ohio (Rushton,
1999a). Two of the studies examined the relation using head circumference
measures (Furlow, Armijo-Prewitt, Gangestad & Thornhill, 1997; Rushton,
1997a) and six examined the relation using Magnetic Resonance Imaging. For
these six studies there was a total sample size of 422, with a mean correlation of
r =0.31 (when weighted by sample size, r = 0.36; Flashman et al., 1998; Reiss
et al., 1996; Schoenemann, 1997; Tan et al., 1999; Tramo et al., 1998; Wickett
et al., in press). Subsequently, Gur et al. (1999) found an overall correlation
between MRI measured brain volume and IQ of 0.41.

In his encyclopedic book on mental ability, The g Factor, Arthur Jensen
(1998) cited my reviews of the literature on race differences in brain size (see
Chapter 6 of this book) finding that East Asians and their descendants average
about 17 cm® (1 in®) larger brain volumes than do Europeans and their
descendants, whose brains average about 80 cm® (5 in®) larger than do those of
Africans and their descendants. Jensen (pp. 442-443) then extended my results
by calculating an “ecological” correlation (used in epidemiological studies) of
+0.998 between median IQ and mean cranial capacity across the three
populations of “Mongoloids,” “Caucasoids,” and “Negroids.”

Is The Mean African IQ = 70?
Chapter 6 of this book also reviews the data on race and intelligence.

Hundreds of studies on millions of people show a three-way pattern. IQ tests are
often made to have an average score of 100, with a “normal” range from 85 to
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115. Whites average from 100 to 103. Orientals in Asia and the U.S. tend to have
slightly higher scores, about 106, even though IQ tests were made for use in a
European American culture. Blacks in the U.S., the Caribbean, Britain, Canada,
and in Africa average lower IQs -- about 85. The lowest average IQs are found
for sub-Saharan Africans -- from 70 to 75.

The IQ of 70 for Blacks living in Africa is the lowest group mean ever
recorded and it caused consternation when brought to public attention in the
debates over The Bell Curve and Race, Evolution, and Behavior. However, there
have been several replications of the mean African IQ being in the 70s. For
example, Mervyn Skuy and his colleagues (2000) found South African
secondary students (in South Africa) had IQ equivalents in the 70s range on
several tests, including the Wechsler Intelligence Scale for Children-Revised
(WISC-R), the Rey Auditory Verbal Learning Test, the Stroop Color Word Test,
the Wisconsin Card Sorting Test, the Bender Gestalt Visual Motor Integration
Test, the Rey Osterreith Complex Figure Test, the Trail Making Test, the Spatial
Memory Task, and various Drawing Tasks.

The implied conclusion that in abstract reasoning ability, 50% of Black
Africa is “mentally retarded” by European standards, was considered not only
an injustice but an absurdity by many reviewers. Some therefore dismissed The
Bell Curve and Race, Evolution, and Behavior as nonsensical for even reporting
such data for serious consideration. But of course the facts are the facts and must
be presented. Alternative explanations can then be offered for them.

One argument has been that an IQ of 70 in abstract reasoning ability
manifests itself differently in Blacks than in Whites. Jensen (1972, pp. 5-6)
pointed out that Black children with IQs of 70 appear much brighter socially than
do White children with IQs of 70, who don't play normally and appear to be
more mentally retarded all round, not just in their performance in scholastic
subjects and on IQ tests. Black children of IQ 70 routinely learn to speak, to play
games, learn names, and act friendly with playmates and teachers. They appear
quite normal, whereas White children with similar IQs “look” abnormal. This
race difference may be consistent with a genetic interpretation of the mean
African IQ of 70 in that it implies that a very low IQ is “normal” in the African
population.

In October 1998 I traveled to Johannesburg in South Africa to collect data
that might help to resolve this debate. I decided to find a high-IQ population of
Africans such as university students who were likely to be at least one standard
deviation above the African mean and familiar with paper-and-pencil tests. I
teamed up with Mervyn Skuy, Chairman of the Division of Specialized
Education at the University of the Witwatersrand.

To ensure they were motivated, we paid over three hundred first year
psychology students $10 each to take an untimed Raven’s Progressive Matrices
test. We gave the students an hour-and-a-half to do the test, although the great
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majority had done it in 30 minutes. Our final sample consisted of 173 African
and 136 White 17- to 23-year-olds. The Africans solved an average of 44 of the
60 problems, and the Whites solved an average of 54. By U.S. standards, this
translated into the African university students being at the 14th percentile,
equivalent to American 14-year-old high school students. The African students
had an IQ equivalent of 84 (Rushton & Skuy, in press).

" Assuming that Black university students in South Africa are 1 SD above the
average of the general population of that country (as university students typically
are), then my finding of an IQ of 84 in that select sample implies that the general
population of that country has an average IQ of 70. As such, this study confirms
the earlier reviews of the literature (see Lynn, 1997, for an updated review).

In a second study carried out with university students in South Africa, we
(Skuy, Gewer, & Rushton, 2000) again found an IQ equivalent of 84. This was
an intervention study that looked for ways to boost IQ scores. We therefore gave
the study participants several hour-long training sessions in the type of abstract
reasoning methods required to solve Raven’s Matrices. At pre-test, we found
once again that Black Africans averaged an IQ equivalent of 84. The training
sessions managed to raise the test group mean to an IQ equivalent of 91.

The full explanation for the low African IQ has yet to be discovered. Perhaps
the cultural contribution to IQ scores is greater in Africa than it is in North
America and so has a greater suppressant effect. South African Blacks have far
higher unemployment rates and poorer schools, libraries, and study facilities than
do Whites. Thus, Africans may have had less exposure to or stimulation on the
constructs measured by IQ tests. They also live in overcrowded homes, often
with no running water or electricity, and have poorer nutrition. Therefore their
poor performance is partly the result of these cultural disadvantages.

The g Factor

As discussed throughout this book (pp. 33-36, 54-55, 138-139, 186-188, 280-
281), the more a test measures the general factor of mental ability (technically,
the higher its g-loading), the more heritable it is, the more predictive of
intelligent behavior it is, and the more it differentiates between the races. In his
new book, The g Factor, Jensen describes the results from 17 independent data
sets on a total of nearly 45,000 Blacks and 245,000 Whites derived from 171
psychometric tests. The g loadings for the various tests consistently predict the
magnitude of the Black-White difference (r = 0.63) on the same tests. This was
borne out even among three-year-olds administered eight subtests of the
Stanford-Binet. The rank correlation between the g-loadings and the
Black-White differences was 0.71 (p <0.05).

In Rushton and Skuy’s (in press) South African study, cited above, we
carried out several internal psychometric analyzes which showed that the items
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“behaved” the same way in all groups. For example, those items the White
students found difficult, the African students did as well. It was just that the
thresholds were different for passing the items. The African-White differences
were also found to be greater on those items of the Raven’s with the highest
item-total correlations, indicating a higher g-loading.

The jewel in the crown of Jensen’s legacy is his development of the method
of correlated vectors. A “vector” of scores is a set that possesses both direction
and quantity. Jensen has applied his method of correlated vectors to many
variables in addition to the Black-White difference scores. He has shown that the
vector of a test’s g loadings is the best predictor not just of that test’s correlation
with scholastic and work-place performance, but with brain size, brain pH, brain
glucose metabolic rate, average evoked potential, reaction time, and other
physiological factors, hence establishing the biological (as opposed to the mere
statistical) reality of g.

Consider, for example, the correlation between IQ and brain size. Numerous
modern studies confirm that the correlation between IQ and head circumference
measured by tape is about 0.20 and that between IQ and brain volume measured
by Magnetic Resonance Imaging is about 0.40. Using the method of correlated
vectors shows the correlation of those two measures with g to be between 0.60
and 0.70! Jensen’s method has distilled the essence of intelligence.

In a recent special issue of the journal Intelligence honoring Jensen’s
accomplishments, I proposed that when a significant correlation occurs between
the two vectors, the result be called a Jensen Effect because otherwise there is no
name for it, only a long explanation of how the effect was achieved (Rushton,
1998). The Jensen Effect can be seen whenever there is a significant correlation
between the vector of the sub-tests’ g loadings and the vector of the same sub-
tests’ loadings on variable X (where X is some other, usually non-psychometric,
variable).

The Flynn Effect is Not a Jensen Effect

Jensen Effects are not omnipresent and their absence can be as informative
as the converse. An important absence of the Jensen Effect is that shown for the
secular increase in test scores, which has become known as the “Flynn Effect”
after Flynn’s massive documentation of the phenomenon. Simply stated, the one
study done to date shows that the “Flynn Effect” is not a “Jensen Effect.”

Flynn (1999a, 1999c) has long championed the view that the “massive 1Q
gains over time” in the industrialized world show that the average Black-White
IQ difference is environmental in origin. Because the populations of several
countries have increased in average IQ by about 3 points a decade for 5 decades,
Flynn hypothesized that the Black-White differences are caused by the same
processes that produce these secular gains (such as improvements in schooling
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and test taking skills).

On the surface, Flynn’s hypothesis seems very reasonable. Yet so far the data
do not bear it out. In a principal components analysis, I (Rushton, 1999d) found
the secular increase is unrelated to g and other heritable measures, while the
magnitude of the Black-White difference is related to heritable g and inbreeding
depression (see Chart P-2).

CHART P-2
Principal Components Analysis and Varimax Rotation for
Pearson Correlations of Inbreeding Depression Scores, Black-
White Differences, g-loadings, and Gains Over Time on the
Wechsler Intelligence Scales for Children After Reliability Has
Been partialled Out (After Rushton, 1999d)

Principal Components

Variable Unrotated Varimax
Loadings Rotated
1 11 1 2

Inbreeding depression scores 0.31 0.61 0.26 0.63
U.S. Black-White differences 029 070 0.23 0.72
WISC-R g loadings from U.S. -0.33 0.90 -0.40 0.87
WISC-III g loadings from U.S. -0.61 0.64 -0.66 0.59

U.S. gains 1 073 -020 075 -0.13
U.S. gains 2 081 040 077 047
German gains 091 003 091 0.11
Austria gains 0.87 000 086 0.07
Scotland gains 097 008 096 0.17

Percent of total variance 48.60 2549 4844 25.65
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Chart P-2 shows the way several variables group together, including the
Black-White IQ difference scores from the U.S., secular gains in IQ from the
U.S., Germany, Austria, and Scotland, inbreeding depression scores from cousin
marriages in Japan, and g-loadings from the WISC-R and the WISC-III
standardization samples. While the IQ gains on the WISC-R and WISC-III
formed a cluster, showing that the secular trend is a reliable phenomenon,
this cluster was independent of the cluster formed by Black-White differences,
inbreeding depression scores (a purely genetic effect), and g-factor loadings (a
largely genetic effect). This analysis shows that the secular increase in IQ and
the mean Black-White IQ difference behave in entirely different ways (see
Flynn,1999a, 1999b, in press; Rushton, 1999d, in press).

Head Shape and Progressive Evolution

In a critique of my work on race differences in brain size and 1Q, Kamin and
Omari (1998) argued that because the races differed in head shape, it was
misleading to compare them for overall cranial capacity using the same
measurement procedures. In reply, Rushton and Ankney (in press) carried out
several additional analyzes and confirmed that Blacks average heads
proportionately longer, narrower (especially in the front), and flatter than those
of Whites and Asians, and that Asians in turn have more spherically-shaped
heads than Whites. Importantly, we also found that, over evolutionary time, the
increasingly spherically-shaped head going from Africans to Europeans to East
Asians was a natural consequence of increasing encephalization, leading directly
to increased head width and head height.

The race differences in brain size and head shape all fell into place. In the
Afterword to the 2nd edition I had raised the question of whether there was
“progress in evolution” as evidenced by directional trends in increasing
encephalization. Consequently, Rushton and Ankney (in press) aligned the
evidence in Chart P-3 with the Out of Africa model of human origins, and found
support for such trends (see Chart P-3).

Three million years ago, Australopithecines averaged a cranial capacity of
less than 500 cm? (about the size of a chimpanzee brain); two million years ago,
Homo erectus averaged a capacity of about 1,000 cm®; and 0.25 million years
ago, Homo sapiens averaged a capacity of about 1,200 cm®. Modern humans
emerged in Africa some 200,000 years ago, with an African/non-African split
about 100,000 years ago, and with an European/East Asian split about 40,000
years ago (Stringer & McKie, 1996). The further north the populations migrated,
out of Africa, the more they encountered the cognitively demanding problems of
gathering and storing food, acquiring shelter, making clothes, and raising
children successfully during prolonged winters. As the populations that migrated
from Africa evolved into present-day Caucasoids (current mean cranial capacity,
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1,347 cm®) and Mongoloids (1,364 cm?), they did so in the direction of larger
and more spherical brains, whereas cranial capacity and head shape of
populations that remained in Africa changed very little (1,276 c’).

Chart P-3
Increasing Brain Size Over Times
(After Rushton & Ankney, in press)

1600
Whites
1200 ‘Early Homo sapielr;llsacks
Homo erectus
800 +

Cranial Capacity (cm?)

400+ Australopithecus

Log Years Before Present

The evolutionary trends in brain size led to concomitant changes in skull
morphology and in the musculo-skeletal system. For example, australopithecenes
had greater post-orbital constriction (indentation of the skull behind the eye
socket) and larger temporal fossae (the opening through which muscles pass
from head to jaw) than did H. erectus, which had greater post-orbital constriction
and larger temporal fossae than did H. sapiens (Fleagle, 1999). Within H.
sapiens, Blacks have greater post-orbital constriction and larger temporal fossae
than do Whites, who have greater post-orbital constriction and larger temporal
fossae than do Asians (Brues, 1990). This is because as brain tissue expanded
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in the temporal and parietal lobes, it did so at the expense of the temporalis
muscles, which run through the temporal fossa in each zygomatic arch, and serve
to close the jaw. Since smaller temporalis muscles cannot close as large a jaw,
jaw size was reduced. Consequently, there is less room for teeth, resulting in
smaller teeth, shorter roots, and fewer teeth. (Asians and Europeans have smaller
jaws, fewer and smaller teeth, and shorter roots than do Africans; Brues, 1990;
Stringer & McKie, 1996).

The decrease in jaw size (orthognathism replacing prognathism) in turn led
to decreased size of neck muscles and the bony protuberances where they attach
(nuchal crests, cervical spinous process), which are no longer required for
supporting heavy prognathic faces. (Asians and Europeans have reduced neck
muscles and smaller spinous processes and less prognathic faces than do
Africans; Binkley, 1989). As brain tissue in the frontal lobes expanded, it took
up the space previously occupied by bony super-orbital rims, thereby causing a
decrease in glabellas. (Asians and Europeans have less pronounced glabellas
than do Africans; Krogman & Ypcan, 1986). Further down the postcranial
skeleton, increased encephalization required a wider pelvic opening, formed by
the pubic and ischial bones, rather than just by the iliac bone, in order to allow
birth of larger-brained infants. (Asians and Europeans have wider pelvises than
do Africans; Krogman & chan, 1986). There is no explanation for these
changes in the musculo-skeletal system other than for accommodating increased
brain size.

Finally, because larger brains require more time to develop, trends in
maturation rate can also be seen. Gestational age approximates 33 weeks in
chimpanzees and 38 weeks in modern humans. Puberty is reached around eight
years in chimpanzees and 13 years in humans. Life span averages 30 years in
chimpanzees and 45 to 75 years in modern humans (see Chapter 10). These
trends are also found across human groups. Asians and Europeans give birth at
later gestational ages than do Africans, and their children reach puberty later and
live longer (Chapter 7). Thus, changes in brain size have cascading effects on
other traits which requires a general (both within and cross-species) “life-
history” theory to explain their co-evolution, such as the one proposed in this
book.

Sexual Behavior

One of the more contentious topics addressed in Race, Evolution, and
Behavior is reproductive behavior (see Chapter 8). Race differences in sexual
behavior have tragic results in real life. For example, they affect the incidence
of sexually transmitted diseases (e.g., syphilis, gonorrhea, herpes and
chlamydia). Unpleasant though it is to examine these STDs, the rates provide
another test of the evolutionary theory of race differences. These differences are
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hard to explain from a culture-only theory.

Reports from the U.S. Centers for Disease Control and Prevention, the
UNAIDS, and the World Health Organization, corroborate over and over again
the three-way racial pattern, both within and between countries. Low levels of
sexually transmitted diseases are reported in China and Japan and high levels in
Africa. European countries are in the middle. The racial pattern of these diseases
is also true in the U.S. The 1997 syphilis rate among Blacks was 24 times the
White rate. A recent report found up to 25% of inner city girls (mainly Black)
have chlamydia.

Racial differences clearly show in the current AIDS crisis. Over 30 million
people around the world are living with HIV or AIDS. Many Blacks in the U.S.
do get AIDS through drug use, but more get it through sex. At the other extreme,
more AIDS sufferers in China and Japan are hemophiliacs. European countries
have intermediate HIV infection rates (mostly among homosexual men).

Chart P-4 shows the estimates of the HIV infection rate for 1999 in various
parts of the world from the United Nations. The epidemic started in Black Africa
in the late 1970s. Today 23 million adults there are living with HIV/AIDS. Over
fifty percent of these are female which shows that transmission is mainly
heterosexual. Currently, 8 out of every 100 Africans are infected with the AIDS
virus and the epidemic is considered out of control. In some areas the AIDS rate
reaches 70%. In South Africa one in 10 adults is living with HIV.

CHART P-4
HIV/AIDS Rates (%) for 15- to 49-year-olds
by Region in 1999 (After UNAIDS, 1999)
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The HIV infection rate is also high in the Black Caribbean; about 2%.
Thirty-three percent of the AIDS cases there are women. This high figure among
women shows that the spread tends to be from heterosexual intercourse. The
high rate of HIV in the 2,000 mile band of Caribbean countries extends from
Bermuda to Guyana, and is highest in Haiti, with a rate close to 6%. The
Caribbean has the highest rates outside of Black Africa. Data published by the
U.S. Centers for Disease Control and Prevention show that African Americans
have HIV rates similar to those found in the Black Caribbean and parts of Black
Africa. Three percent of Black men and 1% of Black women in the U.S. are
living with HIV (Chart P-4). The rate for White Americans is less than 0.1%,
while the rate for Asian Americans is less than 0.05%. Rates for Europe and the
Pacific Rim are also low. Of course AIDS is a serious public health problem for
all racial groups, but it is especially so for Africans and people of African
descent.

Crime

Chapter 7 of this book examines crime statistics. Those from the United
States show Orientals are a “model minority.” They have fewer divorces, fewer
out-of-wedlock births, and fewer reports of child abuse than Whites. More
Orientals graduate from college and fewer go to prison. On the other hand
Blacks are 12% of the American population but make up 50% of the prison
population. One out of every three Black men in the U.S. is either in jail, on
probation, or awaiting trial. That is much more than the number who graduate
from college.

New analyzes by Jared Taylor and Glayde Whitney (1999) have found that
throughout the 1990s, Blacks in the U.S. committed five times more violent
crimes than did Whites, while Asians committed only about half as many. Taylor
and Whitney also corroborated the stark asymmetry of interracial crime in the
U.S. Blacks were 50 times more likely to commit a crime of violence (assault,
robbery, rape) against Whites than Whites were against Blacks. They also
examined “hate crimes,”for which the FBI have been collecting national
statistics since passage of the Hate Crime Statistics Act of 1990. Defined as
criminal acts “motivated, in whole or in part, by bias,” Taylor and Whitney found
that Blacks were more than twice as likely to commit hate crimes as Whites.

The analysis by Taylor and Whitney (1999) also compared race differences
in crime against sex differences in crime. They found that Blacks were as
disproportionately more likely to commit an act of criminal violence than Whites
as were men more likely than women. Data from around the world and over the
course of history show that males commit more crimes, especially violent crimes,
than do females. And just about all scientists agree this difference has some
biological basis. Taylor and Whitney concluded that Blacks are as much more
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prone to violence than Whites as men are than women.

The same racial pattern for violent crime in the U.S. is found worldwide. As
discussed in this book (pp. 158-160, 242, 287) INTERPOL Yearbooks
throughout the 1980s showed the rate of violent crime (murder, rape, and serious
assault) was much higher in African and Caribbean countries than in East Asian
countries. European countries were intermediate. The 1990 INTERPOL
Yearbook showed the violent crime rate per 100,000 population was 32 for
Asians, 75 for Europeans, and 240 for Africans.

In an article in Criminology, however, Neapolitan (1998) argued that my
INTERPOL crime data were unreliable (i.e., a ‘fluke’) and therefore not
generalizable. However, Whitney and Rushton (2000) have refuted Neapolitan’s
conjecture with a replication and extension of the INTERPOL results using the
most recent issues of the Yearbooks (1993-1996). We categorized each
country’s racial makeup as primarily East Asian (n = 7), White (n = 47), or
Black (n = 22), tabulated each country’s rate of homicide, rape, and serious
assault per 100,000 population, and then averaged by race over countries. The
median rate per 100,000 population for East Asian, White, and Black countries
were, respectively, for murder, 1.6, 4.2, and 7.9; for rape, 2.8, 4.5, and 5.5; and
for serious assault, 31.0, 33.7, and 135.6. Rough-hewn though these measures
may be, the median number of violent crimes per 100,000 population was 35 for
Asians, 42 for Whites, and 149 for Blacks (see Chart P-5).

CHART P-5
International Crime Rates for the Three Races
(Murder, Rape, and Serious Assault) per 100,000
Population (After Whitney & Rushton, 2000)

Asians Whites Blacks
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Darwin’s Really Dangerous Idea — the Primacy of Variation

Darwin’s really dangerous idea was to stress how much genetic variation
there is between individuals and between groups, and how natural selection
cannot operate without it. When it comes to the study of race, Darwin’s idea is
the final taboo.

Darwin scientifically explained the diversity of life in terms of variation and
selection. Ignoring or minimizing the role of heritable variation goes against the
two cornerstones of Darwinian theory: (1) genetic variation exists within species
and (2) differential reproductive success favors some varieties over others. In
both Origin (1859) and Descent (1871), Darwin left no doubt about the
importance he ascribed to both individual and racial variation. For example:

Hence I look at individual differences, though of small interest to
the systematist, as of high importance for us, as being the first step
towards such slight varieties as are barely thought worth recording in
works on natural history. And I look at varieties which are in any
degree more distinct and permanent, as a step leading to more strongly
marked and more permanent varieties; and at these latter, as leading to
sub-species, and to species . . . Hence I believe a well marked variety
may be justly called an incipient species (1859: 107).

Sir Francis Galton (1865, 1869) immediately recognized what his cousin
Darwin’s theory meant about the importance of variation in humans. He collated
evidence for the existence and heritable nature of variation, thus anticipating the
concept of heritability and other later work in behavioral genetics. Galton carried
out surveys and found, for example, that good and bad temper and cognitive
ability ran in families. He discovered the law of regression-to-the-mean and
argued that it showed family characteristics were heritable.

Galton also compared the taciturn American Indians with the talkative
impulsivity of Africans (Chapter 7). He noted that these temperaments were true
regardless of climate (from the frozen north through the equator), religion,
language, or political system (whether self-ruled or governed by the Spanish,
Portuguese, English, or French). Anticipating later work on transracial adoption
(Chapter 9), Galton pointed out that the majority of individuals adhered to their
racial type, even if they were raised by white settlers. He also wrote that the
average mental ability of Africans was low, whether in Africa or in the
Americas. In Descent, Darwin acknowledged Galton’s work and also agreed
with the brain-size differences between Africans and Europeans found by Paul
Broca and other nineteenth-century scientists.

Although Darwinians emerged victorious in their nineteenth-century battles
against biblical theology, they subsequently lost this ground to liberal



P 26 Race, Evolution, and Behavior

egalitarians, Marxists, cultural-relativists, and literary deconstructionists. From
Herbert Spencer (1851) to the world depressions of the late 1920s and 1930s, the
political right gained the ascendancy in using evolutionary theory to support their
arguments, while the political left came to believe that "survival of the fittest"
was incompatible with social equality. Darwinism has been marginalized ever
since the mid-1920s when the Boasian school of anthropology succeeded in
decoupling the biological from the social sciences (Degler, 1991).

The data on race differences reviewed in this book and the evolutionary
models proposed to explain them conflict with what has become known as
“political correctness,” a mind set that subordinates knowledge and inquiry to
ideological discipline about social equality. Presenting misinformation, and the
deliberate withholding of evidence, have become all too characteristic of even
evolutionary scientists when they write about race. Three well known scientists
exemplify this trend: Stephen J. Gould, author of the revised and expanded
edition of The Mismeasure of Man (1996), Jared Diamond, author of Guns,
Germs, and Steel (1997), and Christopher Stringer, co-author with Robin McKie
of African Exodus (1996). I have reviewed the first two books in detail (see
Rushton, 1997b, 1999c¢).

In his 1981 edition of Mismeasure, Stephen J. Gould charged
nineteenth-century scientists with “juggling” and “finagling” brain size data in
order to place Northern Europeans at the apex of civilization. Implausibly, he
argued that Paul Broca, Francis Galton, and Samuel George Morton all
“finagled” in the same direction and by similar magnitudes using different
methods. Gould asks readers to believe that Broca “leaned” on his autopsy scales
when measuring wet brains by just enough to produce the same differences that
Morton caused by “overpacking” empty skulls and that Galton caused with his
“extra loose” grip on calipers while measuring heads!

Yet even before Mismeasure’s first edition (1981), new research was
confirming the work of these nineteenth-century pioneers. Gould neglected to
mention Van Valen’s (1974) review which established a positive correlation
between brain size and intelligence. As reviewed earlier in this Preface (and
especially Chapter 6), the single most devastating development for Gould is the
latest research on brain size. How could his revised and expanded edition have
missed all that research in the 1990s -- called, with good reason, “The Decade
of the Brain”?

Jared Diamond, another well-known evolutionary biologist also joined the
debate over racial differences in IQ. In a few ex cathedra pronouncements,
Diamond branded the genetic argument “racist” (pp. 19-22), declared Herrnstein
and Murray’s (1994) The Bell Curve “notorious” (p. 431), and claimed that:
“The objection to such racist explanations is not just that they are loathsome but
also that they are wrong” (p. 19). He summarized his views in one creedal
sentence: “History followed different courses for different peoples because of
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differences among people’s environments, not because of biological differences
among peoples themselves” (p. 25).

Diamond’s thesis is that the peoples of the Eurasian continent were
environmentally, rather than biologically, advantaged. They had the good fortune
to have lived in centrally located homelands that were oriented along an
east-west axis, thereby allowing ready diffusion of their abundant supply of
domesticable animals, plants, and cultural innovations. The north-south axis of
Africa and of the Americas inhibited diffusion due to severe changes in climate.
Thus, the agriculturally wealthy Eurasians had a long head start in developing a
surplus population with a division of labor that enabled civilization to arise. Yet,
as an evolutionary biologist, Diamond should have informed his readers that
different environments cause, via natural selection, biological differences among
populations in brain size, just as they do in skin coloring and external
morphology.

Paleontologist Christopher Stringer of the British Museum of Natural
History, and author (with journalist Robin McKie) of African Exodus, provides
a final example of an important scholar who probably knew better. The parts of
the book that review human origins are excellent. Unfortunately, major errors
appear in the book when it engages in the obligatory trashing of both The Bell
Curve and my own work. Perhaps the desire to be politically correct compelled
the authors to write: “In any case, the story of our African Exodus makes it
unlikely that there are significant structural or functional differences between the
brains of the world’s various peoples” (p. 181).

The logic here is especially odd given that other parts of the book present a
fascinating discussion of how populations vary in jaw size and in number of
teeth. For example, page 215 states that compared to Africans, up to 15 percent
of Europeans have “at least two wisdom teeth missing...while in east Asia, the
figure can be as much as 30 percent in some areas.” While Stringer and McKie
describe how noses and skin color have been shaped in different regions, and
how Europeans and Asians have fewer teeth than Africans, they deny that there
are any brain size differences and they withhold from readers the modern
literature on brain size and IQ.

In fact, in a subsequent scientific paper, Stringer, Dean and Humphreys
(1999) cited racial differences in various mandibular traits (jaws and teeth)
including the bichondylar breadth of the mandible (i.e., the distance between the
two surfaces at the back of the jaw that attach to the base of the cranium) as
evidence to support the Out-of-Africa theory. In Asians bichondylar breadth is
wide, in Africans it is narrow, and Europeans are in between. The widening
bichondylar breadths occurred as a result of the widening brain cases!

These attempts to deny race differences amount to a new form of creationism
(Levin, 1997; Rushton, 1999b; Sarich, 1995). The scientific data fit the
Darwinian-Galtonian viewpoint; not the egalitarian one. The
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Darwinian-Galtonian viewpoint has been abandoned for political reasons, not
because scientific research proved it wrong. In a search of the Medline database
for articles published in the last decade that referenced the keywords -- evolution,
genetics, behavior, and human -- and the combination of those words, Bailey
(1997, p. 82) found that although each word alone was referenced by several
thousand articles, only one article referenced all four. Ruling out evolution and
genetics in explaining human behavior violates the consilient approach by which
E. O. Wilson predicts all knowledge can be unified in a grand synthesis (Wilson,
1998). It leaves the social sciences closer to medieval theology or Renaissance
humanitarianism than to modern science.

The life-history theory proposed in this book unites the evolutionary tradition
begun by Darwin with the behavior genetic tradition begun by Galton. Only by
studying race, evolution, and behavior, not studiously avoiding them, can we
truly stand on the shoulders of these giants who have come before us.
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Preface to the First Edition

Over the last several years I have reviewed the international literature on
race differences, gathered novel data and found a distinct pattern. On more
than 60 variables, people of east Asian ancestry (Mongoloids, Orientals) and
people of African ancestry (Negroids, blacks) define opposite ends of the spec-
trum, with people of European ancestry (Caucasoids, whites) falling interme-
diately, and with much variability within each broad grouping (see Glossary
regarding terminology). This racial matrix emerges with measures of brain
size, intelligence, reproductive behavior, sex hormones, twinning rate, speed
of physical maturation, personality, family stability, law-abidingness, and so-
cial organization.

To account for the pattern, I proposed a gene-based evolutionary theory
familiar to biologists as the r-K scale of reproductive strategy. At one end of
this scale are r-strategies, which emphasize high reproductive rates, and, at
the other, K-strategies, which emphasize high levels of parental investment.
This scale is generally used to compare the life histories of widely disparate
species but I used it to describe the immensely smaller variations within the
human species. To emphasize that all human beings are K-selected relative to
other animals this proposal was referred to as “differential X theory” (Rushton,
1984, 1985a). I hypothesized that Mongoloid people are more K-selected than
Caucasoids, who in turn are more K-selected than Negroids.

I also mapped the r-K scale onto human evolution. Molecular genetic evi-
dence indicates that modern humans evolved in Africa sometime after 200,000
years ago, with an African/non-African split occurring about 110,000 years
ago and a Mongoloid/Caucasoid split about 41,000 years ago. Evolutionary
selection pressures are far different in the hot African savanna where Negroids
evolved, than in the cold Arctic environment, where Mongoloids evolved.
Hence, it was predictable that these geographic races would show genetic dif-
ferences in numerous traits. African populations, the earliest to emerge, are
least K-selected, and Mongoloids, emerging latest, are most K-selected, with
Caucasoids falling intermediately. Such an ordering explains how and why
the variables clustered.

It is provocative, to say the least, to treat each of these vast races as a separate
human subspecies whose multifarious patterns of behavior are reduced to an aver-
age position on a gene-based scale of reproductive strategy. But the question I
asked myself repeatedly was: Did the facts fit the theory? Unfortunately not many

xiii
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others wanted to look very closely. My thesis, touching as it did on delicate issues,
was denounced as “monstrous.” I had engendered one of the most disreputable
theories of human evolution in the last 60 years.

I did not always believe that race differences existed in deep structure.
Fifteen years ago, as an established social learning theorist, I would have said
that any differences that existed would have been primarily environmental in
origin (Rushton, 1980). However, I have been persuaded, by data, and find-
ings from numerous sources, that the races do differ, genetically, in the mecha-
nisms underlying their behavior.

A major controversy occurred in Canada after my views became pub-
licly known. Following a 1989 presentation of the theory at the American
Association for the Advancement of Science, there was a call for my dis-
missal by the premier of Ontario, a criminal investigation by the Ontario
Provincial Police, a media campaign of opposition, disruptions at the univer-
sity, and an as yet unresolved investigation by the Ontario Human Rights
Commission.

The fire storm of outrage led to countless challenges and rejoinders, so
much so that at times the affair took over my life. Work on other topics seemed
shallow by comparison. I learned to appreciate the cornerstone implications
generated by the issue of race. By its impact on diverse areas of behavioral
science, it was possible to imagine research on the topic completing the Dar-
winian revolution.

The prevailing social science paradigms are fast giving way to gene-cul-
ture coevolutionary perspectives. Although genetic, developmental, and psy-
chobiological data are being amassed at an ever-increasing rate, there are few
encompassing theories. The gene-based evolutionary models put forward here
to explain ethnocentrism and racial group differences may provide a catalyst
for understanding individual differences and human nature.

It is a truism in differential psychology that variations within groups are
larger than those between them and there is enormous overlap in the racial
distributions. This can be illustrated with some unpublished data of mine on
the age that young men report having their first sexual intercourse. Relative to
whites, Orientals report a disproportionately later date and blacks a dispropor-
tionately earlier date. Clearly, this does not mean that all Orientals have a later
age of first sexual intercourse than all blacks.

Age of First Sexual Intercourse

(in %)
Race Under 17 Over 17
Orientals 24 76
Whites 37 63

Blacks 64 36



Preface xv

On any single dimension to be discussed the racial differences are not large.
Typically they range from 4 to 34 percentile points. Although often modest,
the mean differences do exist, and they do so in a stubborn and consistent
pattern. Obviously, however, it is problematic to generalize from a propor-
tionate difference or group average to any particular individual. At the level of
the individual, it must be recognized that almost all will have a mixture of r
and K characteristics.

It is also necessary to emphasize the indisputable fact that much more re-
search is needed. Objective hypothesis testing about racial differences in be-
havior has been much neglected over the past 60 years and knowledge is not
as advanced as it ought to be. Many of the data sets and theoretical accounts
provided here need much improvement. Rough-hewn though some of the evi-
dence may be, it is clear that substantial racial differences do exist and that
their pattern cannot be explained adequately except from an evolutionary
perspective.

Although the thesis of this book is that genetic variation contributes impor-
tantly to the differences between human groups, it is obvious that environ-
mental factors do so too. I would hold, on the currently available evidence,
that the genetic and environmental contributions are about equal. Note that
genetic effects, like environmental effects, are necessarily mediated by neu-
roendocrine and psychosocial mechanisms. These offer numerous ways for
intervention and the alleviation of suffering.
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1

Revamping Social Science

Favoritism for one’s own ethnic group may have arisen as an extension of
enhancing family and social cohesiveness (chap. 4). Because people give pref-
erential treatment to those who genetically resemble themselves in order to
help propagate their genes more effectively, xenophobia may represent a dark
side of human altruism.

The propensity to defend one’s own group, to see it as special, and not to be
susceptible to the laws of evolutionary biology makes the scientific study of
ethnicity and race differences problematic. Theories and facts generated in
race research may be used by ethnic nationalists to propagate political posi-
tions. Antiracists may also engage in rhetoric to deny differences and suppress
discoveries. Findings based on the study of race can be threatening. Ideologi-
cal mine fields abound in ways that do not pertain to other areas of inquiry.

For scientific progress to be made it is necessary to rise above both “racist”
and “antiracist” ideology. Suppose that a team of extraterrestrial scientists
arrived on earth to study humans. Obviously they would quickly observe that,
like many other species, humans showed considerable geographical variation
in morphology. Three major geographical populations or “races™ would be
identified immediately and investigation mounted into how many others ex-
isted. Questions about the origin of the body types would be asked and also
whether they covaried with life history variables including reproductive tac-
tics in particular. If these scientists had a solid understanding of evolutionary
biology, they would also investigate if these populations differed behavior-
ally, for example with respect to parental investment and social organization,
and, if they did, how the differences might have evolved. Such an approach
has proved very fruitful for population biologists studying other animals, par-
ticularly since E. O. Wilson’s (1975) synthesis of sociobiology. If we are as
interested in gaining knowledge as would be these “extraterrestrials”, then we
should apply similar procedures to our study of Homo sapiens.

For some, it would have been better if Mother Nature had made people,
genetically, all the same. Cooperation would be easier and we could design
just one type of society that would fit everybody. However, we are not all the
same. Even children within the same family substantially differ from each
other both genetically and behaviorally (Plomin & Daniels, 1987). If we ex-
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amine how wide the differences can be between brothers and sisters who share
the same food, watch the same TV, go to the same schools, and have the same
parents, how much more different from each other must we expect other hu-
mans to be, especially those living in regions far apart that are normally clas-
sified as “races™?

The Nature-Nurture Debate

One of the great worldviews of social science has been that economic and
other environmental forces are preeminent in the causation of individual be-
havior. Modern social scientists have also been egalitarian, promoting the idea
that all babies are born with essentially equal endowments. It follows that
subsequent inequalities in wealth and poverty, success and failure, happiness
and misery, and sickness and health are the product of social forces.

John B. Watson (1878-1958), the founder of behaviorism articulated what
was to become the social science orthodoxy (1924: 104):

Give me a dozen healthy infants, well formed, and my own specified world to
bring them up in and I'll guarantee to take any one at random and train him to
become any type of specialist I might select—doctor, lawyer, artist, merchant-chief
and, yes, even beggar-man and thief, regardless of his talents, penchants, tenden-
cies, abilities, vocations, and race of his ancestors. I am going beyond my facts and
I admit it, but so have the advocates of the contrary and they have been doing it for
many thousands of years’./ Please note that when this experiment is made I am to be
allowed to specify the way the children are to be brought up and the type of world
they have to live in.

Benevolent environmentalism generated a plethora of strategies for inter-
vention in the home, the workplace, the mass media, and the criminal justice
system. Psychotherapies and self-help systems flourished as people attempted
to rectify blemishes and achieve self-fulfillment. Social workers battled the
harmful effects of poverty, unemployment, and other factors.

Environmentalism dovetailed with political philosophies striving to gener-
ate sweeping changes in human affairs. From capitalist democracies to totali-
tarian collectivities, social engineering began in earnest. Marxists took the
argument furthest, preaching that public ownership of the economic base of
society was a necessary precondition for social harmony.

Especially following World War IT (1939-1945) and the revulsion to Hitler’s
racial policies, egalitarianism led to the virtual elimination of Darwinian think-
ing among Western social scientists (Degler, 1991). The doctrine of biological
equality was taken to an extreme among Communists in the Soviet Union and
elsewhere (Clark, 1984). Throughout the world, leftists took up the cry “Not
in Our Genes” and vociferously asserted that social inequalities were due en-
tirely to repressive environments (Lewontin, Rose, & Kamin, 1984; Lewontin,
1991).
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The nature-nurture debate is fought between those who, in effect, advo-
cate an extreme 100 percent environmentalist position and those who advo-
cate a moderate, even 50-50, position. No behavioral geneticist believes in a
100 percent genetic determinism because it is obvious that physical growth
and mental development require good nutrition, fresh air, and exercise and
that children and neophytes learn best with access to experienced role models.
Genetic influence (not determinism) is the key phrase, for genetic effects are
necessarily mediated by neuroendocrine and psychosocial systems that have
independent influence on phenotypic behavior.

The burning question is how substantial is the genetic contribution to hu-
man nature and the differences therein? While lip service has been paid to the
view that people are a product of both genes and culture, until recently, many
social scientists and philosophers acted as though the human mind was a blank
slate and each person exclusively a product of his or her history and economic
arrangement.

During the 1980s there was an increased acceptance of behavioral genetics
and evolutionary theorizing. Even the most rigid opponents acquiesced as sci-
entific breakthroughs made headlines. Major reviews of the twin and adop-
tion literature appeared in Science and other prestigious journals, leading to
the widely accepted conclusion that “genetic factors exert a pronounced and
pervasive influence on behavioral variability” (Bouchard, Lykken, McGue,
Segal, & Tellegen, 1990: 223).

Discoveries in medical genetics heralded what was to come with gene
therapy a possibility for a variety of classic psychological disorders including
anxiety, depression, and schizophrenia. The project to sequence the entire
human genome got underway, a multibillion dollar international undertaking.
Although hard-core naysayers such as Science for the People remained im-
placably opposed to developments (Lewontin, 1991), clearly, the climate was
changing.

A renewal of interest in human racial origins also characterized the 1980s
with Africa identified as the Garden of Eden. In the 1970s dramatic fossil
discoveries in East Africa of Homo habilis and Homo erectus, along with the
3.7 million-year-old footprints and bones of “Lucy” and her fellow
australopithecenes captured the public imagination. By the 1980s, through
genetic analyses of existing human populations, “Eve” was thought to be a
long-armed, thick-boned, well-muscled, dark-skinned woman who lived some
200,000 years ago on the East African savanna. She appeared on the front
cover of Newsweek (January 11, 1988) and helped center a debate on the evo-
lution of human origins.

Race differences in behavior, although a necessary concomitant of these
revisionist viewpoints, were not included in these studies, and constituted an
embarrassment for scholars who omitted them. On the topic of race, a righ-
teous conformity had come to prevail. A sign of the times was Sandra Scarr’s
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presidential address to the Behavior Genetics Association in 1986. She ob-
served, in a talk entitled “Three Cheers for Behavioral Genetics,” that “the
war is largely over.... The mainstream of psychology has joined our tribu-
tary, and we are in danger of being swallowed up in a flood of acceptance”
(Scarr, 1987: 228). While accepting that genetics underlay social class differ-
ences in IQ, she rejected a genetic explanation for racial differences because
racial barriers were less permeable. Scarr (1987) interpreted her own work as
showing an environmental causation for racial variation.

In this book, new truths about racial group differences are advanced. The
stepwise function of racial characteristics made explicit in Table 1.1 is the
starting point for discussion. Mongoloids and Caucasoids have the largest
brains, whether indexed by weight at autopsy, external head size, or intracra-
nial volume, but have the slowest rate of dental development, indexed by on-
set of permanent molar teeth, and produce the fewest gametes, indexed by
frequency of twin birthing and size of the testes. For example, blacks produce
more than 16 two-egg twins per 1,000 live births whereas the figure for whites
is 8 and for Orientals it is less than 4.

Most psychological work on race has focused on differentials between blacks
and whites in the United States where whites achieve disproportionately higher
than blacks. Ever since Arthur Jensen’s (1969) classic monograph, a contro-
versy has raged over whether the causes of this disparity involved genetic as
well as environmental factors (Eysenck & Kamin, 1981; Loehlin, Lindzey, &
Spuhler, 1975). Extensive surveys now show that a plurality of experts be-
lieve that Jensen was correct in attributing a portion of the racial variance to
genetic differences (Snyderman & Rothman, 1987, 1988).

The intelligence debate was broadened by Richard Lynn (1982, 1991c)
who gathered global data showing that Orientals had higher test scores than
whites. Others described physiological, maturational, and other behavioral
differences among the races (Eysenck, 1971; Jensen, 1973; R. Lynn, 1987).
The scientific discussion was also expanded with data on activity level and
temperament (Freedman, 1979), crime (J.Q. Wilson & Herrnstein, 1985), per-
sonality (P.E. Vernon, 1982), family structure (Moynihan, 1965), and health
and longevity (Polednak, 1989).

The present book explores these and other variables in detail. It includes
extensive evidence from (a) Mongoloid samples (one-third of the world’s
population), (b) Negroid samples from other than the United States (most black
people live in postcolonial Africa), and (c) multifarious characteristics in ad-
dition to mental ability. I conclude that the racial group differences in intelli-
gence are observed worldwide, in Africa and Asia, as well as in Europe and
North America, and that they are paralleled by differences in brain size, speed
of dental maturation, reproductive physiology, and numerous other variables.

The central theoretical question is: Why should Caucasian populations av-
erage so consistently between Negroid and Mongoloid populations on so many



Relative Ranking of Races on Diverse Variables

TABLE 1.1

Variable Orientals Whites Blacks
Brain size
Autopsy data (cm3 equivalents) 1,351 1,356 1,223
Endocranial volume (cm3) 1,415 1,362 1,268
External head measures (cm3) 1,356 1,329 1,294
Cortical neurons (billions) 13.767 13.665 13.185
Intelligence
IQ test scores 106 100 85
Decision times Faster Intermediate Slower
Cultural achievements Higher Higher Lower
Maturation rate
Gestation time ? Intermediate Earlier
Skeletal development Later Intermediate Earlier
Motor development Later Intermediate Earlier
Dental development Later Intermediate Earlier
Age of first intercourse Later Intermediate Earlier
Age of first pregnancy Later Intermediate Earlier
Life span Longer Intermediate Shorter
Personality
Activity level Lower Intermediate Higher
Aggressiveness Lower Intermediate Higher
Cautiousness Higher Intermediate Lower
Dominance Lower Intermediate Higher
Impulsivity Lower Intermediate Higher
Self-concept Lower Intermediate Higher
Sociability Lower Intermediate Higher
Social organization
Marital stability Higher Intermediate Lower
Law abidingness Higher Intermediate Lower
Mental health Higher Intermediate Lower
Administrative capacity Higher Higher Lower
Reproductive effort
Two-egg twinning (per 1,000 births) 4 8 16
Hormone levels Lower Intermediate Higher
Size of genitalia Smaller Intermediate Larger
Secondary sex characteristics Smaller Intermediate Larger
Intercourse frequencies Lower Intermediate Higher
Permissive attitudes Lower Intermediate Higher
Sexually transmitted diseases Lower Intermediate Higher
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traits? It is not simply IQ scores that require explanation. A network of evi-
dence such as that shown in Table 1.1 allows more chance of finding powerful
theories than do single dimensions drawn from the set. No environmental fac-
tor is known to produce the inverse relation between brain size, maturational
speed, and reproductive potency nor to cause so many diverse variables to
correlate in so comprehensive a fashion. There is, however, a genetic factor:
evolution.

The explanation proposed for the racial pattern originates in life-history
theory. A life history is a genetically organized suite of characters that have
evolved so as to allocate energy to survival, growth, and reproduction. For
example, across 21 primate species, age of eruption of first molar correlates
0.89, 0.85, 0.93, 0.82, 0.86, and 0.85 with body weight, length of gestation,
age of weaning, birth interval, sexual maturity, and life span. The highest cor-
relation is 0.98 with brain size (B. H. Smith, 1989).

Theories concerning large brains and long life in primates take on particu-
lar importance because humans are the most encephalized and the longest
lived of primates. Humans can be viewed as the most extreme on an evolu-
tionary scale trading parental care and social organization for egg production
and reproductive potency. This tradeoff may be conceptualized along a con-
tinuum of r-K reproductive strategies (E. O. Wilson, 1975).

At one extreme the great apes exemplify the K-strategy, producing one
infant every five or six years and providing much parental care. At the other
extreme, oysters exemplify the r-strategy, producing 500 million eggs a year
but providing no parental care. A female mouse lemur, an r-strategist among
primates, produces her first offspring at 9 months of age and has a life expect-
ancy of 15 years. A mouse lemur may mature, have offspring, and die before
a K-strategist gorilla has her first offspring.

This cross-species scale may be applied to the immensely smaller variation
among human groups. Although all human beings are at the K-selected end of
the continuum, some may be more so than others, a proposal introduced as
“differential X theory” (Rushton, 1984, 1985a, 1988b). Black women, com-
pared to white women, average a shorter period of ovulation and produce
more eggs per ovulation in addition to all the other characteristics in Table
1.1. As mentioned, the rate of dizygotic twinning, a direct index of egg pro-
duction, is less than 4 per 1,000 births among Mongoloids, 8 per 1,000 among
Caucasoids, and 16 or greater per 1,000 among Negroids. Conversely, Mon-
goloid populations average the largest brains, the highest IQ scores, and the
most complex social organizations.

Archaic versions of the three major races appear to differ in antiquity, with
Mongoloids being the most recently evolved and Negroids the earliest. As I
mentioned in the Preface, Africans emerged from the ancestral Homo line
about 200,000 years ago, with an African/non-African split occurring about
110,000 years ago, and a Caucasoid/Mongoloid split about 41,000 years ago
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(Stringer & Andrews, 1988). Because Bonner (1980) had shown that, in gen-
eral, animals that emerged later in earth history had larger brains and greater
culture than those that had emerged earlier, I extrapolated to the human suc-
cession (Rushton, 1992b). Because groups migrating out of Africa into the
colder climate of Eurasia encountered more challenging environments, in-
cluding the last ice age, which ended just 12,000 years ago, they were more
stringently selected for intelligence, forward planning, sexual and personal
restraint, and a K-parenting strategy. The Siberian cold experienced by Orien-
tal populations was the most severe and exerted the greatest selection.

Few social scientists, however, were willing to examine the evidence or to
engage in scientific debate. Charles Leslie, an advisory editor of Social Sci-
ence and Medicine exemplified the opposition. Outraged that the journal had
published my work on how racial variation in sexuality contributed to the
global epidemiology of AIDS, Leslie (1990: 896) used his opening address at
the Eleventh International Conference on the Social Sciences and Medicine to
condemn the editorial decision to publish me. The justification for his de-
nouncement is illuminating of the state of much social science research.

[M]ost of the influential work in the social sciences is ideological, and most of our
criticisms of each other are ideologically grounded. Non social scientists generally
recognize the fact that the social sciences are mostly ideological, and that they
have produced in this century a very small amount of scientific knowledge com-
pared to the great bulk of their publications. Our claim to being scientific is one of
the main intellectual scandals of the academic world, though most of us live com-
fortably with our shame.... By and large, we believe in, and our social science is
meant to promote, pluralism and democracy.

This view of social science was also exemplified by Caporael and Brewer
(1991:1) who edited a special volume of the Journal of Social Issues, a publi-
cation of the American Psychological Association, to “recapture” evolution-
ary theory from people like me for those more “socially responsible.” Asserted
the editors, “Biological explanations of human social behavior tend to be ideo-
logically and politically reactive”. One contributor (Fairchild, 1991: 112) went
further:

If ideology is inextricably tied to the generation of knowledge, then all social sci-
ence writings—including this one—involve certain ideological biases or political
agendas.... These biases are typically unstated. The author’s ideological biases
are as follows: (a) The idea of inherited “racial” differences is false; instead, “race”
is a proxy for a host of longstanding historical and environmental variables. (b)
Social science has the mandate of applying its theories and methods to alleviate
human suffering and inequality.

The evolutionary psychology of race differences has become the most po-
litically incorrect topic in the world today. On no other issue are the outmoded
paradigms and obsolete models of the social science orthodoxy so clearly re-
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vealed. And on no other topic does the intellectual battle fuse with the politi-
cal and so much distort basic scientific values. Although nobody denies that
some ethnic groups are disproportionately represented in wealth, education,
health, and crime, alternative explanations for the differences constitute ideo-
logical warfare. Ultimately, the battle is over nothing less than how to concep-
tualize human nature.

The Revolution Ahead

In the next 10 years, scientists worldwide will devote billions of dollars to
the Human Genome Project. In the process, they will decipher all 100,000
human genes, cure certain inherited diseases, (like cystic fibrosis in northern
Europeans, Tay Sachs in European Jews, beta thalassemia in eastern
Mediterraneans, and sickle-cell in those of West African descent), and inform
us more about ourselves than many of us are prepared to know. This knowl-
edge will include why ethnic and racial groups are disproportionately repre-
sented in various spheres of activity.

Just as women doctors have advocated that to conceptualize women as
being the same as men leads to a neglect of women'’s problems and their treat-
ment (e.g., premenstrual symptoms and menopause and hormone replacement
therapy), so black doctors have become concerned that treating blacks the
same as whites is to neglect black problems. For example, 30 percent of the
people who have kidney failure and undergo dialysis are black, but estimates
are that fewer than 10 percent of organ donors are black. Blacks fare better
with organs donated from blacks.

Another example is that genetics contributes to black hypertension. Black
men experience a faster heart rate when performing moderate exercise, al-
though the pulse rates of the black and white men while resting showed no
significant differences. Black men have higher rates of cancer of the prostate
than white men who in turn have higher rates than Oriental men, one determi-
nant of which is testosterone (Polednak, 1989).

Racial differences exist in risk for AIDS with blacks being most at risk and
Asians least so (chap. 8). In the United States, blacks, who make up 12 per-
cent of the population, represent 30 percent of those with AIDS. Among women,
53 percent of those with AIDS are black. Fifty-five percent of children with
AIDS are black.

Race is also a critical factor in the success of many medicines. For ex-
ample, Asians are more sensitive to the drugs used to treat anxiety, depres-
sion, and schizophrenia, requiring lower dosages; they are also more likely to
have side effects with lower dosages (Levy, 1993). Another widely cited ex-
ample is that Asians are more sensitive to the adverse effects of alcohol, espe-
cially to marked facial flushing, palpitation, and tachycardia. Levy (1993:
143) argues that ethnicity should be taken into account in formulary selection
and prescribing decisions for individual patients.
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Ethnically related disparities exist in every field of endeavor. Continuing
with Asians and blacks in the United States, the clear and publicly acknowl-
edged fact is that one has a disproportionately high number who qualify for
college educations and the other has a disproportionately high number who
qualify for successful careers in professional athletics. In numerous other im-
portant outcomes, such as economic standing, crime, illiteracy, poverty, and
unemployment, one group or another is disproportionately represented. These
disproportionate representations are stubborn, and in America, Britain, and
Canada they have resisted strenuous efforts to eliminate them.

With respect to IQ differences in the United States, their possible causes
were the subject of a survey of 661 scientists in relevant disciplines (Snyderman
& Rothman, 1987, 1988). Of the respondents, 94 percent regarded differences
within the white population to have a significant genetic component, the aver-
age estimate of the amount being 60 percent. A majority (52 percent) of those
responding to the question believed that part of the black-white difference
was genetic, compared to only 17 percent of those answering the question
who believed it was entirely environmental. The case for genetic determina-
tion is even more strongly felt for socioeconomic status differences.

The origin of modern humans is one of the largest unsolved problems in
evolution. Explaining race differences may give clues to what happened dur-
ing early human evolutionary history. It may also provide a universal model
of human action. Groups are but aggregates of individuals and ultimately it is
at the level of the individual that an account must be sought. Gene-based re-
productive strategies provide a better explanation of behavior than sociologi-
cal forces alone.

It is the thesis of this book that the principles of evolution and sociobiology
should be applied to the study of racial group differences among Homo sapi-
ens. Lumsden and Wilson (1983: 171) set the stage:

A guiding principle has nevertheless reemerged from the combined efforts that once
inspired Comte, Spencer, and other nineteenth-century visionaries before dying from
premature birth and Social Darwinism: that all of the natural science and social sci-
ences form a seamless whole, so that chemistry can be unified with physics, biology
with chemistry, psychology with biology, and sociology with psychology—all the way
across the domain of inquiry by means of an unbroken web of theory and verification.
In the early years the dream was bright.... The bridge between biology and psychol-
ogy is still something of an article of faith, in the process of being redeemed by neuro-
biology and the brain sciences. Connections beyond, to the social sciences, are being
resisted as resolutely as ever. The newest villain of the piece, the embattled spearhead
of the natural-science advance, is sociobiology.

Sir Francis Galton

The work to be presented in this book is part of a historical tradition some-
times known as the “Galton School” and sometimes as the “London School”
of Psychology. Started by Sir Francis Galton (1822-1911), the cousin of Charles
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Darwin (1809-1882), the tradition has been continued by Karl Pearson, Charles
Spearman, Cyril Burt, Hans Eysenck, Richard Lynn, and Arthur Jensen, among
others. This historical tradition is too often unacknowledged in contemporary
research.

Galton is the originator of scientific research on individual differences.
His 1865 article “Hereditary Talents and Character” was published 14 years
before Wundt “founded” psychology, at a time when Freud was only 9
years old. A forerunner to Hereditary Genius (1869), the article was con-
cerned with the heritability, distribution, and measurement of individual
differences in “zeal and industry,” as well as intelligence, and appeared 6
years after The Origin of Species (Darwin, 1859), and 6 years before The
Descent of Man (Darwin, 1871). Providing early evidence that individual
differences in intelligence were heritable, this article was the first to advo-
cate using twins for proof.

It was Galton who made the first attempt to place the racial question into
psychological and statistical terms. Galton’s (1853) anthropological work,
exploring the tribes of southwest Africa, had stimulated his interest in human
differences. To Galton, mathematics did not exist among the Africans, with
fingers being used to help count (chap. 5). Galton said it would “sorely puzzle”
the Ovaherero to realize that if one sheep cost two sticks of tobacco, two
sheep would cost four. Galton (1869: 337) also contrasted an easily stirred
impulsive temperament in Africans with a complacency in Chinese. Follow-
ing the publication of Darwin’s (1859) Origin of Species, Galton applied
Quetelet’s (1796-1874) statistical advances regarding deviations from an av-
erage and the normal distribution to explain natural selection.

It occurred to Galton (1869) that intellectual ability might be normally dis-
tributed. He examined marks from various examinations and found that middle
scores were consistently more frequent than very high or very low scores. He
applied fourteen grades to human intellect, seven on each side of the mean,
using capital and lowercase letters (Figure 1.1). He concluded that 1 person in
about 79,000 would fall in the highest grade, G, and necessarily the same
number in the lower grade of imbeciles, g; 1 in 4,300 in grade F and in f; but
1 in only 4 in each of the average grades, A and a. To allow for a few persons
of such outstanding intellect that they were too few for statistical treatment he
designated a grade as X, and to its opposite, x.

Galton postulated that the distribution of intellect would be the same in all
ethnic taxa, but that the mean would differ. Figure 1.1 shows that in his opin-
ion Africans averaged lower than Europeans, but with a large overlap. Galton’s
estimates turn out to be remarkably similar to those obtained from normative
samples of black and white Americans 100 years later (Jensen, 1973: 212-13;
see also Figures 2.5 and 6.3).

Galton also judged the range of intellect available in other populations,
including dogs and other intelligent animals, and postulated overlap. Thus,
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Figure 1.1: Galton’s (1869) Classification of English and African Mental Ability
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The letters below the baseline are Galton’s grades of intelligence from A and a, above and below
average, to G and g, eminent and imbecile. The left-hand columns represent the number of Africans,
while those to the right represent the number of Englishmen. Based on estimates given by Galton
(1869, p. 30, 327-328).

the class of G of such animals in respect to memory and powers of reason is
viewed as superior to the g of humankind. Galton was struck by the number of
eminent people in the Greek population of Attica in the century beginning 530
B.C. (Pericles, Thucydides, Socrates, Xenophon, Plato, and Euripides among
others). He believed the proportion of persons in the highest grades was much
greater than in the England of his time.

Galton was not only the first to advocate the use of twins to help disen-
tangle the effects of heredity and environment, he also carried out breeding
experiments with plants and animals, anticipating later work in behavioral
genetics. Galton (1883, 1889) also studied temperament, as in his article “Good
and Bad Temper in English Families™ and he pioneered work on assortative
mating among spouses, and the interrelationships of intelligence, tempera-
ment, and physique. He suggested that socially desirable traits went together
because of mate preferences (chap. 4).

Galton was not exclusively hereditarian. He carried out surveys to assess
other influences making for eminence, and reported that devoted, high-minded
mothers and first-born ordinal position were important predictors (Galton,
1874). Less well known is that Galton (1879, 1883) was interested in mental
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imagery and invented the word association test, creating stimulus words and
gathering statistical information on their unconscious associations. These were
published in Brain (1879), and Freud can almost certainly be included among
the readers of this issue, although he never referred to Galton’s paper nor
credited Galton with priority in suggesting the existence of unconscious men-
tal processes (Forrest, 1974).

The longest-standing contributions of Galton are statistical. He was among
the first to apply the normal distribution, deviation scores, and percentiles to
psychological characteristics (1869). He invented the concepts of regression
and correlation (1888a, 1889). He was influential in founding the journal
Biometrika (1901), which, by promulgating statistical techniques for the study
of biological variation, including psychological characteristics, helped begin
the psychometric tradition. In his anthropometric laboratory, Galton (1883,
1889) pioneered many measurement techniques including those of head size.
During the 1880s and 1890s more than 17,000 individuals of all ages from
diverse walks of life were tested. For a small fee visitors could have various
measurements taken and recorded.

Galton (1888b) was the first to report a quantitative relationship between
cranial capacity and mental ability in humans. Galton’s subjects were 1,095
Cambridge undergraduates divided into those who had achieved first class
honors degrees and those who had not. Galton computed head volume by
multiplying head length by breadth by height and plotting the results against
age (19 to 25 years) and class of degree (A, B, C). He reported that (1) cranial
capacity continued to grow after the age of 19, and (2) men who obtained
high honors degrees had a brain size from 2 to 5 percent greater than those
who did not.

Years later, when Galton’s data were reworked using correlation coeffi-
cients, the relation between head size and college grades was found to lie
between 0.06 and 0.11 (Pearson, 1906). Pearson (1924: 94) reported Galton’s
response: “He was very unhappy about the low correlations I found between
intelligence and head size, and would cite against me those ‘front benches’
[the people on the front benches at Royal Society meetings who Galton per-
ceived as having large heads]; it was one of the few instances I noticed when
impressions seemed to have more weight with him than measurements.” As
reviewed in chapter 2, volumetric measures of brain size from magnetic
resonance imaging give the substantially higher correlations Galton had
predicted.

When Galton died in 1911, his will endowed Karl Pearson with a Chair of
Eugenics (later Genetics) at the University of London. Pearson, later Galton’s
biographer (1914-1930), invented the product-moment correlation and the
chi-square goodness-of-fit statistic, and helped inaugurate the great biometric
trajectory that included R. A. Fisher (inventor of the analysis of variance) and
Sewall Wright (inventor of path analysis), both of whom are best known, along
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with J. B. S. Haldane, for the “Modern Synthesis” of Darwinian evolution
with Mendelian genetics. Few social scientists are aware that the statistics
they use were originated for the purpose of estimating the transmission of
genetic variance.

A rival to Pearson’s Department of Eugenics was the University of Lon-
don’s Psychology Department headed by another Galtonian, Charles Spearman.
Spearman invented rank order correlations, factor analysis, discovered the g
factor in tests of intelligence, and investigated the interaction of personality
and intelligence, finding, like Galton before him, that socially desirable traits
such as honesty and intelligence often went together (Spearman, 1927).
Spearman’s successor was Sir Cyril Burt, and two of Burt’s most famous stu-
dents, Raymond Cattell (1982) and Hans Eysenck (1981) have promulgated
this unique amalgam of evolutionary biology, behavioral genetics, psycho-
metrics, and neuroscience to the present day.

Arthur Jensen (1969) also wears the Galton mantle. It is not well known
that Jensen's early research was concerned with personality factors in educa-
tional attainment. After receiving his doctoral degree at Columbia University,
he moved to London to carry out postdoctoral research with Eysenck, learned
about the g factor in tests of intelligence, and subsequently pursued the impli-
cations. So many psychologists have been influenced by the evolutionary think-
ing arising out of sociobiology that the Galtonian identity may be lost in what
is hopefully an emerging paradigm (Buss, 1984; Rushton, 1984).

Counterrevolution

It may be important to consider why the Galtonian tradition is not better
appreciated. Many of the earliest psychologists including Freud, Dewey, James,
McDougall, and Thorndike embraced Darwinism with enthusiasm, as did other
social thinkers including Karl Marx and Herbert Spencer. At this time, the
eugenics movement too was widely supported, as much by socialist reformers
as by right-wing traditionalists (Clark, 1984; Kevles, 1985). The mix of po-
litical ideology with human biology, however, eventually led to Galton’s un-
popularity.

By the mid-1930s the political right had gained the ascendancy in claim-
ing evolutionary theory to support their arguments while the political left
had come to believe that the concept of “survival of the fittest” was in-
compatible with the notion of equality. Powerful ideologues, such as the
anthropologist Franz Boas (1912, 1940) and his student Margaret Mead,
fought against the idea of biological universals. Boas (1912) reported that
the head shapes of thousands of immigrants to New York City changed
with the amount of time spent in the United States. In Coming of Age in
Samoa (Mead, 1928) purported to discover a “negative instance” of ado-
lescence being a time of emotional stresses, and its conclusion added sig-
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nificantly to the increasingly antibiological orthodoxy (Caton, 1990; Degler,
1991; Freeman, 1984).

Opposition to the Nazis played a significant role in blunting Galton’s im-
pact. From the 1930s onward, scarcely anyone outside Germany and its Axis
allies dared to suggest that groups of individuals might be in any genetic re-
spect different to any other lest it should appear that the author was supporting
or excusing the Nazi cause. Those who believed in the biological equality of
people were free to write what they liked, without fear of contradiction. They
made full use of their opportunity in the decades that followed. Politically
fueled also by European decolonization and by the U.S. civil rights move-
ment, the idea of a genetically based core of human nature on which individu-
als and social groups might differ was consistently derogated.

Among the refugees who fled Nazi persecution and entered Britain and the
United States in the 1930s and 1940s there were many who exerted a power-
ful influence on the Zeitgeist of the social sciences, helping to create an ortho-
doxy of egalitarianism and environmentalism (Degler, 1991). As Degler
reminds us, however, from the longer historical perspective it is the decoupling
of biology and human behavior that requires explanation. Evolutionary stud-
ies of human nature are inherently mainstream. Radical environmentalism and
cultural determinism are the anomalous conditions in need of justification.

The Distal-Proximal Continuum

In 1975, E. O. Wilson published Sociobiology: The New Synthesis. This
was a monumental founding document, an epic treatment of animal behavior
and evolutionary theory. In it, Wilson defined the new science as “the system-
atic study of the biological basis of all social behavior” (p. 4) and named
altruism the “central theoretical problem of sociobiology” (p. 3). How could
altruism, which by definition reduced personal fitness, possibly evolve by
natural selection?

At the roots of the new synthesis was a modernization of Samuel Butler’s
famous aphorism that a chicken is only an egg’s way of making another egg,
that is, “the organism is only DNA’s way of making more DNA” (E. O. Wil-
son, 1975: 3). This represented a conceptual advance over Darwin’s idea of
the survival of the “fittest” individual, for it is now DNA, not the individual,
that is “fit.” According to this view, an individual organism is only a vehicle,
part of an elaborate device that ensures the survival and reproduction of genes
with the least possible biochemical alteration. Thus, an appropriate unit of
analysis for understanding natural selection and a variety of behavior patterns
is the gene. Any means by which a pool of genes, in a group of individuals,
can be transmitted more effectively to the next generation will be adopted
(Hamilton, 1964). Here, it is suggested, are the origins of maternal behavior,
sterility in castes of worker ants, aggression, cooperation, and self-sacrificial
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altruism. All these phenomena are strategies by which genes can be more readily
transmitted. Richard Dawkins (1976) captured this idea perfectly in the title
of his book: The Selfish Gene.

Although several issues are involved in the controversy over sociobiology,
many are the result of a confusion between ultimate and proximate levels of
explanation. The diagram shown in Figure 1.2 may be informative. Disagree-
ment and uncertainty occur when explanations move from proximal to more
distal levels. Thus, some phenomenologists, situationists, and cognitivists, who
focus attention on processes just prior to the behavior, mistrust the view that
these processes themselves are partly determined by previous learning. Learn-
ing theorists, in turn, often do not readily accept the view that a person’s pre-
vious learning history is partly a function of inherited traits. Often even
behavioral geneticists ignore the broader context of the evolutionary history
of the animal from which they are attempting to breed selected traits.

Controversy is less likely to ensue when explanations move from distal to
proximal. Evolutionary biologists typically do not find the heritability of traits
problematic, and most trait theorists accept that behavioral dispositions are
modified by later learning. In addition, learning theorists believe that the prod-
ucts of early experience interact with subsequent situations to produce emo-
tional arousal and cognitive processing, which in turn give rise to the person’s
phenomenology just prior to his or her behavior.

Proximal wariness of distal explanation may be due in part to concern about
extreme reductionism, for example, that phenomenology is entirely reducible
to learning, or that learning is only secondary to genetics. Unfortunately, an-

Figure 1.2: The Distal-Proximal Dimension and Levels of Explanation in
Social Behavior
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When explanations move from distal to proximal, controversy does not ensue, whereas the converse
is not always true. Adapted from Rushton (1984, p. 3, Figure 1). Copyright 1984 by Plenum
Press. Reprinted with permission.
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other reason for dispute arises from lack of knowledge. Most researchers seem
devoted to an exclusive orientation. It is rare for cognitive social learning
theorists to know much about evolution or genetics; or for humanistic
phenomenologists to understand psychometrics, or for trait theorists to pur-
sue behaviorism. The psychoanalytic and radical behaviorist schisms even
create their own journals and professional schools.
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Character Traits

The belief in a core of human nature around which individuals and groups
consistently differed was widely derogated during the 1960s and 1970s. Three
main explanations have been advanced for why this occurred. First, the pre-
dictive power of trait theories was judged to be weak. Second, the interven-
tionist power of social learning theory was affirmed to be strong. Third, the
socially committed emphasized malleability to change an unjust society.

The main empirical reason given for rejecting the trait concept is that dif-
ferent indices of the same trait only correlate, on the average, 0.20 to 0.30, too
low a figure to make the trait concept very useful. Major reviews of the litera-
ture by trait psychologist Philip E. Vernon (1964) and by social learning theo-
rist Walter Mischel (1968) concluded that 0.30 was the representative
correlation of consistency across situations. As Eysenck (1970) and many others
have shown, this conclusion is incorrect.

The Altruistic Personality

The most important and largest study of the problem of generality versus
specificity in behavior concerned altruism. This is the classic “Character Edu-
cation Enquiry” carried out by Hartshorne and May in the 1920s and pub-
lished in three books (Hartshorne & May, 1928; Hartshorne, May, & Maller,
1929; Hartshorne, May, & Shuttleworth, 1930). These investigators gave 11,000
elementary and high school students some 33 different behavioral tests of
altruism (referred to as the “service” tests), self-control, and honesty in home,
classroom, church, play, and athletic contexts. Concurrently, ratings of the
children’s reputations with teachers and classmates were obtained. Altogether,
more than 170,000 observations were collected. Scores on the various tests
were correlated to discover whether behavior is specific to situations or con-
sistent across them.

This study is still regarded as a landmark that has not been surpassed by
later work. It will be discussed in some detail because it is the largest exami-
nation of the question ever undertaken, it raises most of the major points of
interest, and it has been seriously misinterpreted by many investigators. The
various tests administered to the children are summarized in Table 2.1.

17
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TABLE 2.1

Some of the Measures Used in the “Studies in the Nature of

Character” Investigation

Tests

Nature and scoring of the task

Service tests
Self-or-class test

Money voting test
Leamning exercises

School-kit test

Envelopes test
Honesty tests

Copying technique

Duplicating technique
Improbable achievement
Double testing technique

Stealing
Lying

Self-control tests
Story resistance tests

Puzzle memory tests

Candy test

Tickle test

Bad odor test

Bad taste test
Knowledge of moral rules

Cause-effect test

Recognition test

Social-ethical vocabulary
Foresight test

Probability test
Reputational ratings

Recording of helpful acts

The *“guess who" test

Check list

Whether the student chose to enter a competition to benefit himself or herself or the
class.

Whether the student voted to spend class money on himself or herself or charity.

Whether the student learned material when performance increments led to money going
to the Red Cross.

Number of items donated to charity from 2 pencil case glven to a child.

Number of jokes, pi etc., collected for sick chil in an en

lope provided.

Whether student cheated on a test by copying answers from the person next to him or
her.

Whether student cheated on a test by altering answers after his or her paper had been
duplicated without his or her knowledge.

Whether student cheated as indicated by an imp
task.

Whether students’ scores on an unsupervised test (e.g., number of push-ups) decreased
when a retest was supervised.

Whether students stole money from a puzzle box.

Whether stud: dmitted to having cheated on any of the tasks.

ly high level of performance on a

Time students persisted in trying to read the climax of an exciting story when words ran
into each other.

Time spent persnsung at difficult puzzles.

The number of pieces of candy not eaten in a

The ability to keep a “wooden face” while being tickled by a ) feather.

The ability to keep a “‘wooden face” while having a bad odor placed under the nose.

The ability to keep a “wooden face” while testing unrefined cod liver oil.

" di

Agreement with items such as “Good marks are chiefly a matter of luck.”

Agreement with items such as “Copying compositicn out of a book but changing some
of the words” constituted cheating.

Picking the best definition of words denoting moral virtue (e.g., bravery, malice).

Students wrote out g1 for T4 such as *John accidentally broke a
street lamp with a snowball”.

Students ranked the probability of various outcomes for such behaviors as “John started
across the street without looking both ways.”

For 6 months, teachers recorded helpful acts performed by students.

Children wrote names of classmates who fitted very short descriptions (e.g., Here is
someone who is kind to younger children . . .).

Teachers rated each child on adjectives such as kind, considerate, and stingy.

Note. From Rushton, Brainerd & Pressley (1983, p. 22, Table 1). Copyright 1983 by the American
Psychological Association. Reprinted with permission.

First, the results based on the measures of altruism showed that any one
behavioral test of altruism correlated, on the average, only 0.20 with any other
test. But when the five behavioral measures were aggregated into a battery,
they correlated a much higher 0.61 with the measures of the child’s altruistic
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reputation among his or her teachers and classmates. Furthermore, the teach-
ers’ and peers’ perceptions of the students’ altruism were in close agreement
(r = 0.80). These latter results indicate a considerable degree of consistency in
altruistic behavior. In this regard, Hartshorne et al. (1929:107) wrote:

The correlation between the total service score and the total reputation scores is .61 ... Al-
though this seems low, it should be borne in mind that the correlations between test
scores and ratings for intelligence seldom run higher than .50.

Similar results were obtained for the measures of honesty and self-control.
Any one behavioral test correlated, on average, only 0.20 with any other test.
If, however, the measures were aggregated into batteries, then much higher
relationships were found either with other combined behavioral measures,
with teachers’ ratings of the children, or with the children’s moral knowledge
scores. Often, these correlations were on the order of 0.50 to 0.60. For ex-
ample, the battery of tests measuring cheating by copying correlated 0.52 with
another battery of tests measuring other types of classroom cheating. Thus,
depending on whether the focus is on the relationship between individual
measures or on the relationship between averaged groups of behaviors, the
notions of situational specificity and situational consistency are both supported.
Which of these two conclusions is more accurate?

Hartshorne and colleagues focused on the small correlations of 0.20 and
0.30. Consequently, they argued (1928: 411) for a doctrine of specificity:

Neither deceit nor its opposite, “honesty” are unified character traits, but rather
specific functions of life situations. Most children will deceive in certain situations
and not in others. Lying, cheating, and stealing as measured by the test situations
used in these studies are only very loosely related.

Their conclusions and data have often been cited in the subsequent litera-
ture as supporting situational specificity. For example, Mischel’s (1968) in-
fluential review argued for specificity on the ground that contexts are important
and that people have different methods of dealing with different situations.

Unfortunately Hartshorne and May (1928-30), P. E. Vernon (1964), Mischel
(1968), and many others, including me (Rushton, 1976), had seriously
overinterpreted the results as implying that there was not enough cross-situ-
ational consistency to make the concept of traits very useful. This, however,
turned out to be wrong. By focusing on correlations of 0.20 and 0.30 between
any two measures, a misleading impression is created. A more accurate pic-
ture is obtained by examining the predictability achieved from a number of
measures. This is because the randomness in any one measure (error and speci-
ficity variance) is averaged out over several measures, leaving a clearer view
of what a person’s true behavior is like. Correlations of 0.50 and 0.60 based
on aggregated measures support the view that there is cross-situational con-
sistency in altruistic and honest behavior.
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Further evidence for this conclusion is found in Hartshorne and May’s data.
Examination of the relationships between the battery of altruism tests and
batteries concerned with honesty, self-control, persistence, and moral knowl-
edge suggested a factor of general moral character (see, e.g., Hartshorne et al.,
1930: 230, Table 32). Maller (1934) was one of the first to note this. Using
Spearman’s tetrad difference technique, Maller isolated a common factor in
the intercorrelations of the character tests of honesty, altruism, self-control,
and persistence. Subsequently, Burton (1963) reanalyzed the Hartshorne and
May data and found a general factor that accounted for 35-40 percent of com-
mon variance.

As Eysenck (1970), among others, has repeatedly pointed out, failures to
take account of the necessity to average across a number of exemplars in or-
der to see consistency led to the widespread and erroneous view that moral
behavior is almost completely situation specific. This, in turn, led students of
moral development to neglect research aimed at discovering the origins of
general moral “traits”. The fact that, judging from the aggregated correla-
tional data, moral traits do exist, and, moreover, appear to develop early in
life, poses a considerable challenge to developmental research.

The Principle of Aggregation

The argument presented for the existence of moral traits applies, of course,
to other personality traits and the ways of assessing them. Focusing on corre-
lations between just two items or situations can lead to major errors of inter-
pretation. The more accurate assessment is to use a principle of aggregation
and average across a number of measures. As mentioned, this is because the
randomness in any one measure (error and specificity variance) is averaged
out over several measures, leaving a clearer view of underlying relationships.

Perhaps the most familiar illustration of the effect of aggregation is the rule
in educational and personality testing that the reliability of an instrument in-
creases as the number of items increases. For example, single items on the
Stanford-Binet IQ test only correlate about 0.15; subtests based on four or
five items correlate around 0.30 or 0.40, but the aggregated battery of items
that make up the performance subscale correlates around 0.80 with the battery
of items that make up the verbal subscale.

One of the earliest illustrations of the principle of aggregation is the so-
called “personal equation” in astronomy. In 1795, Maskelyne, the head of the
Greenwich observatory, discharged an otherwise capable assistant because he
recorded transits of stars across a vertical hairline in the telescope about half a
second “too late.” Maskelyne estimated the error of his assistant’s measure-
ments by comparing them to his own observations, which he naturally as-
sumed to be correct. An account of these facts in a Greenwich observatory
report was noted by a German astronomer, Bessel, some decades later, and led
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him to test astronomers against each other, with the result that no two agreed
precisely on the time of a transit. Clearly, the only sensible estimate of a star’s
transit across the hairline was some average of many observations, not one.

Researchers in the psychometric tradition had long made the argument for
aggregation. An early paper by Spearman (1910:273-74) on the proper use of
correlation coefficients contains the following observations:

It is the superposed accident (measurement error) that the present paper attempts to
eliminate, herein following the custom of all sciences, one that appears to be an
indispensable preliminary to getting at nature’s laws. This elimination of the acci-
dents is quite analogous to, and serves just the same purpose as, the ordinary pro-
cess of “taking means” or “smoothing curves.”

The method is as follows. Let each individual be measured several times with re-
gard to any characteristic to be compared with another.

The principle of aggregation is applied in Figure 2.1 to an aggression ques-
tionnaire where correlations of stability increase as a function of the number

Figure 2.1: Relation Between Number of Aggressive Items and Predictability of
Other Aggressive Occasions
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As the number of items being correlated increases from 1 to 7 to 11, the corresponding
predictabilities increase from 0.10 to 0.44 to 0.54. From Rushton & Erdle (1987, p. 88, Figure 1).
Copyright 1987 by the British Psychological Society. Reprinted with permission.
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of items involved. Clearly, if the goal is to predict aggressiveness, aggregated
estimates provide increased utility. Similar results occur with group differ-
ences. The percentage of variance accounted for by sex differences in the
aggression data increase from 1 to 3 to 8 percent as the number of question-
naire items increase from 1 to 5 to 23. Parallel results occur when age and
socioeconomic status differences are examined. When age, sex, and SES are
combined, the Multiple R increases from an average of 0.18 for single items
to 0.39 for the 23 items.

Behavioral Consistency

Unfortunately, Spearman’s advice has rarely been taken in some areas of
psychology. Psychologists interested in behavioral development have often
assessed constructs using only a single measure. It is not surprising, therefore,
that relationships involving these constructs have been weak. When multiple
measures of each construct are used, relationships become more substantial.

In a series of studies that helped return personality research from a social
learning to a trait perspective, Epstein (1977, 1979, 1980) had students com-
plete daily check lists of their feelings and the situations they found them-
selves in. He found that across several kinds of data the stability coefficients
increased from an average of 0.27 for day to day consistency to an average of
0.73 for week to week consistency. Figure 2.2 shows how the stability coeffi-
cients increase over time in the aggregated categories.

Thus, daily fluctuations of happy or unhappy moods cohered into typical
mood dispositions when measured over longer time periods. Similarly for
social contacts, recorded heart rates, and reported somatic and psychosomatic
symptoms, the aggregated correlations were over 0.90 for a 14-day aggregate.
Also, the increased stability of “situations™ with time suggests that the cir-
cumstances people find themselves in reflect the choices they have made as a
function of their personality.

The decades-long debate over the consistency of personality and the exist-
ence of character traits has now been settled. Perhaps the debate should never
have occurred. But hindsight is nearly always perfect and many notable re-
searchers had been sufficiently misled by the low correlations across single
items of behavior to doubt the value of the trait construct (Rushton, Brainerd,
& Pressley, 1983; Epstein & O’Brien, 1985).

Judges’ Ratings

One traditionally important source of data has been the judgments and rat-
ings of people made by their teachers and peers. In recent years, judges’ rat-
ings have been much maligned on the ground that they are little more than
“erroneous constructions of the perceiver.” This pervasive view had led to a
disenchantment with the use of ratings. The main empirical reason that is cited
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Figure 2.2: Stability of Individual Differences as a Function of Number of
Days of Measurement
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As more measurement days are aggregated people become more predictable. Adapted from Epstein
(1977, p. 88, Figure 1).

for rejecting rating methods is that judges’ ratings only correlate, on the aver-
age, 0.20 to 0.30. However, it is questionable that correlations between two
judges’ ratings are stable and representative. The validity of judgments in-
creases as the number of judges becomes larger.

Galton (1908) provided an early demonstration from a cattle exhibition
where 800 visitors judged the weight of an ox. He found that the individual
estimates were distributed in such a way that 50 percent fell between plus or
minus three percent of the middlemost value that was itself within one percent
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of the real value. Galton likened the results to the votes given in a democracy
where, with the reservation that the voters be versed in the issues, the vox
populi was correct. Shortly thereafter, K. Gordon (1924) had subjects order a
series of objects by weight. When the number of subjects making the judg-
ment increased from 1 to 5 to 50, the corresponding validities increased from
0.41 to 0.68 to 0.94.

In everyday life, similar averaging techniques are used in subjective deci-
sion-making situations. For example, the reliability of decisions about to whom
prizes should be awarded for cooking, handicrafts, wine making, physical
beauty, and so on is enhanced by averaging the decisions of several judges.
This procedure is also routine in forms of athletic competition where perfor-
mance criteria are partially subjective (e.g., diving, gymnastics). When grada-
tion in qualities to be discriminated are fine, the only fair procedure is to
obtain many judgments.

Longitudinal Stability

The question of cross-situational consistency becomes a question about
longitudinal consistency when the time dimension is introduced. To what ex-
tent, over both time and situation, do a person’s behaviors stem from enduring
traits of character? When studies measure individual differences by aggregat-
ing over many different assessments, longitudinal stability is usually found.
But when single measurements or other less reliable techniques are used, lon-
gitudinal stability is less marked.

Intelligence is the trait with the strongest stability over time. The ordering
of an individual relative to his or her age cohort over the teenage and adult
years shows typical correlations of 0.62 to 0.94 over 7 to 40 years (Brody,
1992). The trend is for the correlations to decline as the period of time be-
tween administrations of the test increases. But the correlations can be in-
creased by further aggregation. For example, the combined score from tests
administered at ages 10, 11, and 12 correlate 0.96 with a combined score from
tests administered at ages 17 and 18 (Pinneau, 1961). This latter finding sug-
gests that there was initially no change at all in an individual’s score relative
to his or her cohorts over the high school years.

Intelligence in infancy, however, is either slightly less stable or somewhat
less easy to measure. The correlations between a composite of tests taken
from 12 to 24 months predicts the composite at ages 17 and 18 around 0.50
(Pinneau, 1961). Newer techniques based on infant habituation and recogni-
tion memory (the infant’s response to a novel or familiar stimulus) made in
the first year of life predict later IQ assessed between 1 and 8 years of age with
a weighted (for sample size) average of between 0.36 and 0.45 (McCall &
Carriger, 1993).
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The stability of personality has been demonstrated over several 30-year
longitudinal studies. To summarize these, Costa and McCrae (1994:21) quote
William James (1890/1981), saying that once adulthood has been reached,
personality is “set like plaster.” At younger ages, personality stability was
demonstrated by Jack Block (1971, 1981) in work where the principle of ag-
gregation was strictly adhered to. For about 170 individuals data were first
obtained in the 1930s when the subjects were in their early teens. Further data
were gathered when the subjects were in their late teens, in their mid-30s, and
in their mid-40s. The archival data so generated were enormously wide-rang-
ing and often not in a form permitting of direct quantification. Block system-
atized the data by employing clinical psychologists to study individual dossiers
and to rate the subject’s personality using the Q-sort procedure—a set of de-
scriptive statements such as “is anxious,” which can be sorted into piles that
indicate how representative the statement is of the subject. To ensure indepen-
dence, the materials for each subject were carefully segregated by age level,
and no psychologist rated the materials for the same subject at more than one
time period. The assessments by the different raters (usually three for each
dossier) were found to agree with one another to a significant degree, and they
were averaged to form an overall description of the subject at that age.

Block (1971, 1981) found personality stability across the ages tested. Even
the simple correlations between Q-sort items over the 30 years between ado-
lescence and the mid-40s provided evidence for stability. Correlations indi-
cating stability were, for example, for the male sample: “genuinely values
intellectual and cognitive matters,” 0.58; “is self-defeating,” 0.46; and “has
fluctuating moods,” 0.40; for the female sample, “is an interesting, arresting
person,” 0.44; “aesthetically reactive,” 0.41; and “is cheerful,” 0.36. When
the whole range of variables for each individual was correlated over 30 years,
the mean correlation was 0.31. When typologies were created, the relation-
ships became even more substantial.

Using self-reports instead of judgments made by others, Conley (1984)
analyzed test-retest data from 10 to 40 years for major dimensions of person-
ality such as extraversion, neuroticism, and impulsivity. The correlations in
different studies ranged from 0.26 to 0.84 for periods extending from 10 to 40
years, with an average of about 0.45 for the 40-year period. Overall the per-
sonality traits were only slightly less consistent over time than were measures
of intelligence (0.67, in this study).

Longitudinal stability has been cross-validated using different procedures.
Thus, one method is used to assess personality at Time 1 (e.g., ratings made
by others) and a quite different method at Time 2 (e.g., behavioral observa-
tions). Olweus (1979), for example, reported correlations of 0.81 over a 1-
year time period between teacher ratings of the aggressive behavior of children
and frequency count observations of the actual aggressive behavior. Conley
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(1985) reported correlations of about 0.35 between ratings made by a person’s
acquaintances as they were about to get married and self-reports made some
20 years later.

In a 22-year study of the development of aggression, Eron (1987) found
that children rated as aggressive by their peers when they were 8 years old
were rated as aggressive by a different set of peers 10 years later and were 3
times more likely to have been entered on police record by the time they were
19 than those not so rated. By age 30, these children were more likely to have
engaged in a syndrome of antisocial behavior including criminal convictions,
traffic violations, child and spouse abuse, and physical aggressiveness outside
the family. Moreover, the stability of aggression was found to exist across
three generations, from grandparents to children to grandchildren. The 22-
year stability of aggressive behavior is 0.50 for men and 0.35 for women.

Also in the 22-year data, early ratings of prosocial behavior were posi-
tively related to later prosocial behavior and negatively related to later antiso-
cial behavior. Children rated as concerned about interpersonal relations at age
8 had higher occupational and educational attainment as well as low aggres-
sion, social success, and good mental health, whereas aggression at age 8 pre-
dicted social failure, psychopathology, aggression, and low educational and
occupational success. In all of these analyses, social class was held constant.
Eron’s (1987) data suggested that aggression and prosocial behavior are at
two ends of a continuum (see Figure 2.3).

The general conclusion is that once people reach the age of 30 there is little
change in the major dimensions of personality. McCrae and Costa (1990; Costa
& McCrae, 1992) reviewed six longitudinal studies published between 1978
and 1992, including two of their own. The six had quite different samples and
rationales but came to the same conclusions. Basic tendencies typically stabi-
lized somewhere between 21 and 30. Retest measures for both self-reports
and ratings made by others are typically about 0.70. Moreover, anything these
dimensions affect stabilizes as well, such as self-concept, skills, interests, and
coping strategies.

Predicting Behavior

Although a great deal of effort has gone into refining paper and pencil and
other techniques for measuring attitudes, personality, and intelligence, rela-
tively little attention has been given to the adequacy of measurements on the
behavioral end of the relationship. Whereas the person end of the person-
behavior relationship has often been measured by multi-item scales, the be-
havior to be predicted has often comprised a single act.

Fishbein and Ajzen (1974) proposed that multiple-act criteria be used on
the behavioral side. Using a variety of attitude scales to measure religious
attitudes and a multiple-item religious behavior scale, they found that atti-
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Figure 2.3: Mean Number of Criminal Convictions by Age 30 as a Function of
Aggressive and Altruistic Behavior at Age 8
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Both boys and gitls rated as aggressive by their peers at 8 years old are three times more likely to
have a police record by age 30 than those not so rated. Alternatively, those rated as high in prosocial
behavior at age 8 grow up to be less criminal than those rated as low in prosocial behavior. From
Eron (1987, p. 440, Figure 2). Copyright 1987 by the American Psychological Association.
Reprinted with permission.

tudes were related to multiple-act criteria but had no consistent relationship to
single-act criteria. Whereas the various attitude scales had a mean correlation
with single behaviors ranging from 0.14 to 0.19, their correlations with aggre-
gated behavioral measures ranged from 0.70 to 0.90.

In a similar paper to Fishbein and Ajzen’s, Jaccard (1974) carried out an
investigation to determine whether the dominance scales of the California
Psychological Inventory and the Personality Research Form would predict
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self-reported dominance behaviors better in the aggregate than they would at
the single-item level. The results were in accord with the aggregation expecta-
tions. Whereas both personality scales had a mean correlation of 0.20 with
individual behaviors, the aggregated correlations were 0.58 and 0.64.

Comparable observations were made by Eaton (1983) who assessed
activity level in three- and four-year olds using single versus multiple
actometers attached to the children’s wrists as the criterion and teachers’ and
parents’ ratings of the children’s activity level as the predictors. The ratings
predicted activity scores from single actometers relatively weakly (0.33) while
predicting those aggregated across multiple actometers comparatively well
(0.69).

One Problem with Experimental Studies

Failures to aggregate dependent variables in experimental situations may
produce conclusions about the relative modifiability of behavior that may be
incorrect. For example, with respect to social development, it is considered
well established that observational learning from demonstrators has powerful
effects on social behavior (Bandura, 1969, 1986). These findings have prompted
governmental concern about possible inadvertent learning from television.
Concerning intellectual development, it is equally well known that interven-
tion programs designed to boost children’s intelligence, some of them em-
ploying observational learning, have achieved only modest success (Brody,
1992; Locurto, 1991).

The apparent difference in the relative malleability of social and intellec-
tual development has been explained in various ways. One leading interpreta-
tion is that intellectual development is controlled by variables that are
“structural” and, therefore, minimally susceptible to learning, whereas social
development is controlled by variables that are “motivational” and, therefore,
more susceptible to learning. An analysis of the dependent variables used in
the two types of studies, however, suggests an interpretation based on the
aggregation principle.

In observational learning studies, a single dependent variable is typically
used to measure the behavior; for example, the number of punches delivered
to a Bo-Bo doll in the case of aggression (Bandura, 1969) or the number of
tokens donated to a charity in the case of altruism (Rushton, 1980). In intel-
lectual training studies, however, multiple-item dependent variables such as
standardized intelligence tests are typically used. Throughout this discussion
it has been stressed that the low reliability of nonaggregated measures can
mask strong underlying relationships between variables. In the case of learn-
ing studies, it can have essentially the opposite effect. It is always easier to
produce a change in some trait as a consequence of learning when a single,
less stable measure of the trait is taken than when more stable, multiple mea-
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sures are taken. This fact may explain why social learning studies of altruism
have generally been more successful than training studies of intellectual de-
velopment.

Mental Ability Tests

Intelligence has been the most researched individual difference variable
since Galton (1869). In 1879, in Leipzig, Wilhelm Wundt (1832-1920) estab-
lished the first psychology laboratory. He used many of the same measures as
Galton although he was interested in the structure of the mind common to
everybody. James McKeen Cattell (1860-1944), an American studying with
Wundt, wanted to examine individual differences but was unable to interest
Wundt. So, after receiving his doctorate, Cattell moved to London for a
postdoctoral period with Galton and went on to become the world’s first pro-
fessor of psychology (at the University of Pennsylvania) and then head of the
psychology department at Columbia University. He was one of the founders
of the American Psychological Association and it was he who, in 1890, coined
the term mental test to describe the series of sensory and reaction-time tasks
that were burgeoning during this time.

The main outcome of the Galton-Cattell effort was negative. A study by
one of Cattell’s own graduate students reported that the various mental tests
failed to correlate either with each other or with academic grades (Wissler,
1901). Even though several flaws can be noted about this study, including a
failure to aggregate (Jensen, 1980a), it signaled the end of the Galtonian ap-
proach for several decades. Instead, the measurement of intelligence went off
in a very different direction.

In 1904 the French Ministry of Education wanted to identify slow learners
who needed help so they commissioned Alfred Binet (1857-1911) and Théophile
Simon (1873-1961) to construct a test that would screen low-achieving students.
They reasoned that a good test should include increasingly difficult items that
older children could answer more easily than younger children. The test should
tap higher mental functions, such as comprehension and imagination.

In 1908, Binet produced a second version of his scale with an increased
number of test items. It was found that, on average, a three-year-old child can
point to nose, eyes, or mouth; can repeat sentences of six syllables; and can
give his family name. At the age of four he knows his sex, he can name certain
objects shown to him, such as a key, knife, or penny, and can indicate which of
two lines, 5 cm and 6 cm in length respectively, is the longer. At the age of
five, the child can indicate the heavier of two cubes, one weighing 3 g and the
other 12 g; he can copy a square, using pen and ink; and he can count four
pennies. At the age of six he knows right from left as shown by indicating
right hand and left ear; he can repeat sentences of 16 syllables; and he knows
morning from afternoon. At the age of seven he knows the number of fingers
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on each hand, or both hands, without counting them; he can copy a diamond,
using pen and ink; and he can describe pictures as seen.

The test worked. It identified the retarded and correlated with expected
indicators of intelligence such as school marks, teacher and peer evaluations,
and ease of trainability; the test was soon introduced to America. In 1910,
Henry H. Goddard found the scales had predictive accuracy at his Vineland,
New Jersey school for feeble-minded children. In 1916, Louis Terman and his
associates at Stanford University adapted the test for American schoolchil-
dren and established norms for average performance. The original Binet-Simon
test thus became the Stanford-Binet test. The 1916 version was modified in
1937, 1960, 1972, and 1986, and the norms for average performance were
updated. It became a standard by which all later intelligence tests have been
judged.

In 1917, the United States entered the First World War and Robert Yerkes
of Harvard, then president of the American Psychological Association, orga-
nized psychologists to help the war effort. America’s leading psychometri-
cians, including Henry Goddard and Louis Terman, began to develop
group-administered tests to help select recruits. Two group tests were devised,
Alpha and Beta. The Alpha was a verbal test designed for literate people,
containing questions in such areas as arithmetical reasoning, number series
completion, and analogies—categories similar to those found in the Stanford-
Binet and many present-day intelligence tests. The Beta, intended for use with
illiterate recruits, contained similar questions, but in purely pictorial form.
Altogether nearly 2 million army recruits took one or the other of these tests.

Comparisons based on these data were published as an official report
amounting to 890 pages (Yerkes, 1921) as well as a book (Yoakum & Yerkes,
1920). For the comparison of blacks and whites, the former included all who
showed any physical evidence of Negroid ancestry, that is, all hybrids. Also,
all were born in the United States, with English their native language. Of
those scoring sufficiently high to be allowed into the army, a disproportionate
number of blacks scored C- to D-, low average to inferior, whereas a dispro-
portionate number of whites scored C+ to A+, average to superior.

Marked differences occurred between different states, with the largely ur-
banized northern states producing higher scores than the more rural south, a
difference attributed to the better educational facilities in the north. Like whites,
blacks also did better in the north. A special comparison was made of the races
in five northern states versus four southern states. Although the northern blacks
still did not score as high as the whites, their scores were distributed in a more
similar pattern.

The results of this undertaking set off the first public controversy about
intelligence testing. Overall, the average mental age of all army recruits. was
13, meaning that the average 13-year-old could pass the tests, but not the
average 12-year-old. The data also revealed that immigrant groups, on the
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average, scored lower than native-born Americans, and that immigrants from
southern and eastern Europe scored lower than those from northern and west-
ern Europe. These data were made much of by Carl Brigham (1923), a profes-
sor of psychology at Princeton who, in his book A Study of American
Intelligence, advocated immigration controls to keep the American gene pool
from deteriorating. Yerkes wrote the foreword to Brigham’s book.

The controversy over the test results began the modern version of the na-
ture-nurture debate. Clearly test scores were not 100 percent determined by
innate ability; the question became whether environmental factors alone could
account for the pattern of distributions. On the environmental side, biases and
problems inherent in the tests began to be identified. For example, some items

Figure 2.4: Typical Intelligence Test Items

1. Digit span forward. Repeat a series of three to nine digits, after hearing them spoken at the rate of one digit
per second.

2. Digit span backward. Repeat three to nine digits backward, that is, in reverse order of presentation.
3. Picture arrangemens.  Arrange a haphazard order of cartoon pictures in a row to make a logical story.

4. Verbal analogies. Complete the analogy. Cat is to kitten as dog is to:
beast bark puppy chase

5. Logical reasoning. In a race the dog runs faster than the horse, which is slower than the cow, and the pig
runs faster than the dog. Which one finishes last?

6. Number series. Write the number that most logically continues the series. 35, 28, 21, 14,

7. Figure matrices. Indicate which alternative most logically fills the blank space.
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depended on highly specific cultural knowledge, a flaw that was particularly
disadvantageous to recent immigrants, and those outside the educational main-
stream. Moreover, testing conditions had not been standardized; for some, the
tests were administered in cramped and noisy conditions. On the genetic side,
adoption and twin studies for systematically examining the relative roles of
heredity and environment in intelligence were begun.

Dozens of publishing firms sprang up to service industrial and clinical needs
as well as educational ones. Measures of specific aptitudes and personality as
well as general intelligence were produced. In 1926 the Scholastic Aptitude
Test (SAT) came into being for college admissions. In 1939 David Wechsler
published what was to become the Wechsler Adult Intelligence Scale (WAIS),
the most widely used individually administered intelligence test for adults,
and in 1949 he published the Wechsler Intelligence Scale for Children (WISC).
The professionalized testing industry generated sophisticated new techniques
for examining the reliability and validity of tests. The introduction of ma-
chine-scoring techniques greatly facilitated research and development.

Diverse items have become available and a large technical literature has
grown on the characteristics of good items (Jensen, 1980a). They can be ad-
ministered individually or given to many people simultaneously. On group
tests, to make scoring easier, the subject is asked to select the correct answer
from the several alternatives provided. Figure 2.4 illustrates typical item types
from both individually and group administered tests (see Jensen, 1980a, for a
full range). Ideally, items should not take too long to solve as there is only a
limited time for testing and many must be given. Also, items must be so de-
vised as to have a single correct answer. Preferably, items should not involve
specific knowledge such as “How far is it between San Francisco and Los
Angeles?” so much as problem solving where all the elements are equally
known or equally unknown to the subjects. One exception is vocabulary where
the subject may be asked to explain the meaning of words going from very
easy and familiar words like summer and strange to more rare and difficult
words like adumbrate and cacophony.

One reason for thinking that items such as those in Figure 2.4 tap intelli-
gence is the observation that children grow more intelligent in an absolute
sense as they grow older. The average ten-year-old is brighter than the aver-
age four-year-old, and can pass more test items. Thus, mental age is an index
of mental ability, and in relation to chronological age gives some indication of
the degree to which a child is advanced or retarded. This was the original
concept on which mental testing was based. Indeed the equation for IQ, or the
intelligence quotient is:

1Q=I(‘:’I—:x100

where MA stands for mental age and CA stands for chronological age and the
100 is introduced to get rid of the decimal point.
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Figure 2.5: The Normal Distribution
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The equation for IQ is no longer used. Because test scores for large num-
bers of representative people are more or less normally distributed (Figure
2.5) scores from almost any system can be converted into a standard score.
For convenience the average IQ is set at 100 with a standard deviation of
of 15.

Spearman’s g

Spearman (1927) discovered that a general factor of mental ability (sym-
bolized g) exists in any and every large collection of diverse tests of cognitive
performance, regardless of its specific information content, sensory modality,
or form of response. He posited that the g factor reflects whatever it is that
causes individual differences in performance.

The degree to which various tests are correlated with g, or are “g-loaded,”
can be determined by factor analysis, a statistical procedure for grouping items.
Differences in g loading, however, are not predictable from superficial fea-
tures of the item. Other than performing a factor analysis, the best clue to an
item’s g loading is the degree of its cognitive demand. For example, backward
digit span (Item 2, Figure 2.3) has a higher g loading than forward digit span
(Item 1). Other highly g-loaded tests are verbal analogies (Item 4), series
completions (Item 6), and figure matrices (Item 7). Several of these last items
(#7), involving two-dimensional perceptual analogies with both horizontal
and vertical transformations, were combined into a g-saturated test, the Raven’s
Progressive Matrices by Lionel Penrose, the British geneticist, and John Raven,
a British psychologist, and student of Spearman (Penrose & Raven, 1936). It
has become the best known and most researched of all “culture-reduced” tests
(Raven & Court, 1989).
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Most conventional tests of mental ability are highly g-loaded although they
usually measure some admixture of other factors in addition to g, such as
verbal, spatial, and memory abilities, as well as acquired information of a
scholastic nature (Brody, 1992). Test scores with the g factor statistically re-
moved have virtually no predictive power for scholastic performance. Hence,
it is the g factor that is the “active ingredient.” The predictive validity of g
applies also to performance in nearly all types of jobs. Occupations differ in
their complexity and g demands as much as do mental tests, so as the com-
plexity of a job increases, the better cognitive ability predicts performance on
it (e.g., managers and professions 0.42 to 0.87, sales clerks and vehicle opera-
tors 0.27 to 0.37; see Hunter, 1986, Table 1; Hunter & Hunter, 1984).

Gottfredson (1986, 1987) summarized meta-analyses of decades of per-
sonnel selection research and showed the following: (a) intelligence tests pre-
dict performance in training and on the job in all kinds of work; (b) job
performance is more correlated with test performance in higher-level, more
comiplex jobs than in lower-level ones; (c) the relation of tested intelligence to
job performance is linear, meaning that there is no threshold above which
higher levels of intelligence are not associated with higher mean levels of job
performance; (d) it is almost entirely the g factor in psychometric tests that
accounts for their validity for predicting job performance; (e) the predictive
validity of intelligence tests remains largely the same but that of experience
fades among workers with higher mean levels of experience; (f) intelligence
tests predict job performance even after controlling for differences in job knowl-
edge; and (g) intelligence tests predict job performance equally well for blacks
and whites, whether performance is measured objectively or subjectively.

Decision-Making Speed

Convincing proof for the pervasiveness of g comes from recent work on
brain efficiency in decision making. The Galton-Cattell type of tasks found
lacking at the beginning of the century are again in the forefront. The tasks are
simple, calling on very elementary cognitive processes in which there is little
or no intellectual content. All subjects can easily perform the tasks, the only
source of reliable individual differences being the speed (measured in milli-
seconds) with which the subject responds. These have been shown to be highly
correlated with intelligence as measured by traditional IQ tests (Brody 1992).

One type of reaction time apparatus, described by Jensen (1993), is shown
in Figure 2.6. Covers are placed on the console, exposing either one, two,
four, or eight of the light button combinations. In the “simple reaction time”
task (shown in A), a single light is exposed and when it comes on the subject
moves his hand to switch it off. This response normally takes around half a
second. In the more complicated “choice reaction time” task (shown in B), all
the light buttons are exposed and when one of them comes on, the subject has
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Figure 2.6: Subject’s Response Console for Decision Time Studies

Console A is for simple reaction time, B is for choice reaction time, and C is for odd-man-out
reaction time. The black dot in the lower center of each panel is the home button. The open
circles, 15 cm from the home button, are green under-lighted push buttons. In conditions A and B,
only one green push button lights up on each trial; in C, three push buttons light up simultaneously
on each trial, with unequal distances between them, the remotest one from the other two being the
odd-man-out, which the subject must touch. From Jensen (1993, p. 53, Figure 1). Copyright 1993
by Ablex Publishing Corporation. Reprinted with permission.
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to “choose” which one to turn off, and the reaction time takes a little longer. In
the “oddman out” task (shown in C), a still more complex version, three lights
come on of which two are close together and one stands apart. The subject has
to judge which is the light that stands apart and switch it off. It is more diffi-
cult than the simpler reaction time tasks and typically takes about twice as
long, but still averages less than a second. Reaction time is the time taken to
get off the home button after one of the lights goes on.

Another speed of information processing task that is correlated with g is
known as “inspection time.” It is the time that a visual or auditory stimulus
must be displayed before a person is able to make a simple discriminatiori,
such as which of two lines is the longer, when one line is double the length of
the other. Inspection time is typically less than one-tenth of a second. None-
theless it correlates with the g factor extracted from ability tests between 0.30
and 0.50, for a very wide range of ages, from childhood to old age, with longer
intervals being required by people with lower levels of ability (Kranzler &
Jensen, 1989).

It is interesting to ask why these reaction time and elementary cognitive
tasks correlate with measures of intelligence when the earlier Galton-Cattell
measures did not? One answer includes the principle of aggregation. In the
reaction time task shown in Figure 2.6, 15 trials are given at each level of 1, 2,
4, or 8 light buttons of complexity. Moreover the multi-trial information-pro-
cessing tasks are themselves often combined in aggregations, thus increasing
still further the correlations with multi-item IQ tests. In Wissler’s (1901) nega-
tive review, simple reaction times had been correlated with academic grades
(not IQ tests) and then in a restricted range of subjects.

Intelligence and Brain Size

A threefold increase in the relative size of the hominid brain has occurred
in the last 4 million years. It is reasonable to hypothesize that bigger brains
evolved to increase intelligence. Passingham (1982) reported evidence in fa-
vor of this hypothesis using a visual discrimination learning task to measure
the speed with which children and other mammals abstracted such rules as
“pick the same object each time to get food.” More intelligent children, as-
sessed by standardized IQ tests, learn faster than those less intelligent, and
mammals with larger brains learn faster than those with smaller brains (i.e.
chimp > rhesus monkey > spider monkey > squirrel monkey > marmoset > cat
> gerbil > rat = squirrel).

Georges Cuvier (1769-1832) may have been the first to formally consider
that brain size proportional to body size was the determinant of intelligence
across species. Galton (1888b) was the first to quantify the relationship among
humans. He reported that students at Cambridge University who earned top
grades averaged a 2 1/2 to 5 percent larger head volume (length x width x
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height of head) than others. Soon after, K. Pearson (1906) re-examined the
relationship, using the newly developed correlation coefficient, and found a
small positive correlation. This has remained the general observation with
correlations typically ranging from 0.10 to 0.30 (Jensen & Sinha, 1993; Wickett,
Vernon & Lee, 1994; Van Valen, 1974).

Table 2.2 summarizes the results from 32 studies of the relation between
head size and mental ability in normal samples. Clinical samples have been
excluded. The most representative or average correlation has been reported
from those studies providing multiple correlations (e.g. by age and sex or by
adjusting for body size). Corrections for body size have typically not been
included because many studies did not report this statistic although occasion-
ally they have been used to control for age effects. Double entries have been
eliminated, particularly those emanating from the Collaborative Perinatal
Project (Broman, Nichols, Shaughnessy, & Kennedy, 1987). Also not included
in Table 2.2 are typological studies showing that mentally defective children
have smaller heads than children of normal intelligence (Broman et al., 1987),
while gifted and superior children have larger ones (Fisch, Bilek, Horrobin, &
Chang, 1976; Terman, 1926/1959: 152).

The 32 studies are categorized into 3 sections. Section A sets out the results
of 13 studies that took external head measurements from a total of 43,166
children and adolescents and correlated these with mental ability estimated by
ratings, school grades, and standardized tests. The correlations ranged from
0.11 to 0.35 with an unweighted mean of 0.23 (when weighted by sample size,
0.21). The relationship was found in boys and girls, in whites from Australia,
Europe, and the United States, in blacks from the United States, and in
Amerindians from Guatemala.

Section B sets out the results from 15 studies using external head measure-
ments from a total of 6,437 adults with intelligence estimated by ratings, uni-
versity grades, and standardized tests. The correlations ranged from 0.03 to
0.39 with an unweighted mean of 0.15 (when weighted by sample size, also
0.15). The samples included both sexes, whites from Europe, Canada, and the
United States, and Amerindians and Orientals from North America.

The correlations in Section A and B are low. This is partly because measur-
ing head size by tape and ignoring skull thickness is not a perfect measure of
brain size and also because intelligence tests are not perfect measures of men-
tal ability. It is possible to correct the correlations for some of these
unreliabilities. In his review Van Valen (1974) estimated that the true correla-
tion between head size and intelligence is about 0.30. This was confirmed by
R. Lynn (1990a) in three studies of 9- and 10-year-olds in schools in Northern
Ireland and England measuring head perimeter by tape and intelligence by
standardized tests. Before correction for attenuation due to measurement er-
ror, R. Lynn’s correlations were between 0.18 and 0.26; after correction they
ranged from 0.21 to 0.30.
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TABLE 2.2

Intelligence and Brain Size

Head
Source Sample measurement Test r
A. Children and adol by ] head
Pearson (1906) 4,386 British children Length Teachers’ estimate .11
(2,198 boys, 2,188 girls) aged
3 to 20; standardized to age 12
Murdock & Sullivan 595 American children aged 6 to 17,  Perimeter 1Q tests 22
(1923) standardized by age and sex
Estabrooks (1928) 251 American children of North Capacity Binet .19
European ancestry (102 boys,
149 girls) aged 6 years
Porteus (1937) 200 white Australian children Perimeter Porteus Maze .20
Klein et al. (1972) 170 Guatemalan Indian children Perimeter Knowledge tests .28
aged3t0 6 standardized with
age-sex groups
W. A. Weinberg et al. 334 white American boys aged Perimeter SC .35
(1974) 8 to 9 years
Broman et al. (1987) 18, 507 black American boys and Perimeter WISC .19
girls aged 7 years
Broman et al. (1987) 17, 241 white American boys and Perimeter WISC .24
girls aged 7 years
R. Lynn (1990a) 310 Irish boys and girls aged
910 10 Perimeter PMAT .18
R. Lynn (1990a) 205 Irish children aged 9 years Perimeter Matrices .26
R. Lynn (1990a) 91 English children aged 9 years Perimeter Matrices .26
Osborne (1992) 224 white Ameri ild Capacity Basic .29
(106 boys, 118 giris) aged 13
to 17; controls for height and
weight
Osbome (1992) 252 black American children Capacity Basic .28
(84 boys, 168 girls) aged 13
to 17; controls for height and
weight
Summary of A Number of Studies: 13
Rangeofr: .11- 35
Meanr: .23
B. Adults by external head measurements
Pearson (1906) 1,011 British male university Length Grades 11
students
Pearl (1906) 935 Bavarian male soldiers Perimeter Officers’ ratings .14
Reid & Mulligan (1923) 449 Scotiish male medical students Capacity Grades .08
Sommerville (1924) 105 white American male Capacity Thorndike .08
university students
Wrzosek (1931; cited in 160 Polish male medical students Capacity Baley's Polish .14
Henneberg et al., 1985) language 1Q test
Schreider (1968) 80 Otomi Indians from Mexico Perimeter Form Board .39
of unspecified sex
Schreider (1968) 158 French peasants of unspecified Perimeter Matrices .23
sex
Passingham (1979) 415 English villagers (212 men, Capacity WAIS .13
203 women) aged 18 to 75
Susanne (1979) 2,071 Belgian male conscripts Perimeter Matrices .19
Henneberg et al. (1985) 302 Polish medical students Capacity Baley's Polish .14

(151 men, 151 women) aged
18 to 30 years.

language IQ test
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Table 2.2 (cont.)

Head

Source Sample measurement Test r
Bogaert & Rushton 216 Canadian men and women Perimeter MAB .14
(1989) university students, adjusted for
sex
Rushton (1992¢) 73 Oriental Canadian men and Perimeter MAB .14
women university students
Rushton (1992¢) 211 white Canadian men and Perimeter MAB .21
women university students
Reed & Jensen (1993) 211 white American men college Capacity Various .03
students
Wicken et al. (1994) 40 white Canadian women Perimeter MAB 1
university students
Summary of B Number of Studies: 15
Range of r: .03 - .39
Meanr: .15

C. Adulis by magnetic resonance imaging
Willerman et al. (1991) 40 white American university MRI WAIS .35
students (20 men, 20 women);
corrected for sex, body size and

the extended IQ range
Andreasen et al. (1993) 67 white American adults (37 men, MRI WAIS .38
30 women) with a mean age of 38
Raz et al. (1993) 29 white American adults (17 men, MRI CHT .43
12 women) aged 18 to 78
Wickent et al. (1994) 39 white Canadian women aged MRI MAB .40
20 to 30 years
Summary of C Number of Studies: 4
Range of r: 35 - 43
Meanr: .39

Note. CFIT = Culture Free Intelligence Test; MAB = Multidimensional Aptitude Battery; MRI =
Magnetic Resonance Imaging; PMAT = Primary Mental Abilities Test; WAIS = Wechsler Adult
Intelligence Scale; WISC = Weschsler Intelligence Scale for Children.

The head size-IQ correlations reported in Table 2.2 have been reported
separately for each of the three races. In a Canadian study, I found a correla-
tion of r = 0.14 in a sample of 73 Oriental first-year university students and r
= 0.21 in a sample of 211 non-Orientals, both samples taken from introduc-
tory psychology classes (Rushton, 1992c). For both black and white U.S. teen-
agers, Osborne (1992) found correlations of 0.28 and 0.29. In the Collaborative
Perinatal Project, Broman et al. (1987) found a correlation of 0.24 for 17,000
white 7-year-olds and 0.19 for 19,000 black 7-year-olds. In a follow-up analysis
of these data, Jensen and Johnson (in press) showed that the 0.20 head size-IQ
correlation existed within families. The sibling with the larger head perimeter
tended to be the more intelligent sibling, in both the black and the white samples.

Section C sets out the results of 4 studies on 175 adults with brain size
estimated by magnetic resonance imaging (MRI) to create, in effect, a 3-di-
mensional model of the brain in vivo. Each of these studies used standardized
tests to measure IQ. The correlations ranged from 0.35 to 0.43 with an
unweighted mean of 0.39 (when weighted by sample size, also 0.39). These
new-technology confirmations of Galton’s (1888b) observations make it in-
disputable that brain size is related to intelligence.
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TABLE 2.3
Correlations Between Head Circumference at Different Ages with IQ at 7 Years

Whites Blacks
Sample Circumfer- Sample Circumfer-
Age size ence (cm) SD r size ence (cm) SD r
Birth 16,877 34.0 1.5 a3* 18,883 33.4 1.7 a2*
4 months® 15,905 40.9 1.4 .19* 17,793 40.4 1.6 16"
1 year 14,724 45.8 1.5 .20° 16,786 45.6 1.5 1s5*
4 years 12,454 50.1 1.5 21* 14,630 49.9 1.6 .16*
7 years 16,949 51.5 1.5 24" 18,644 51.2 1.6 a8*

Note. Data have been calculated from Broman, Nichols, Shaughnessy & Kennedy (1987; p. 104,
Table 6-10; p. 220, Table 9-28; p. 226, Table 9-34; p. 223, Table 9-41; p. 247, Table 9-54).

* Contains up to 2 percent of children with damage to central nervous system.

* p<.00001.

The U.S. national Collaborative Perinatal Project (Broman et al., 1987) is
worth considering in more detail. Children were followed from conception to
the age of 7 years with head circumference measured at birth, 4 months, 1
year, 4 years, and 7 years, and the Bayley Mental and Motor Scales given at 8
months, the Stanford-Binet at 4 years, and the Wechsler at 7 years. For white
children, head circumference at birth correlated 0.47 with head circumference
at 7 years, and for black children the correlation was 0.39. For both races
combined, Bayley scores at 8 months correlated about 0.25 with Wechsler
scores at 7 years and the Binet IQ at age 4 correlated 0.62 with the Wechsler at
age 7.

Table 2.3. summarizes data I have abstracted from several tables in Broman
et al. (1987) after excluding the 2 percent with major neurological disorders,
except where reported. For both the black and the white children, the correla-
tions among the head circumference measures at all ages predicted the mental
ability scores. As can be seen, the head circumference of white children is
greater than that of black children in each of the age categories by a meari of
0.36 cm or approximately 0.2 SD. The greater head size of white children is
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not a function of greater body size because black children are taller than white
children at both 4 and 7 years of age (Broman et al., 1987, Tables 7-8, 8-19).
Although not shown in Table 2.3, the three tests of mental ability all favored
the white children while the measure of motor ability favored the black chil-
dren. These topics will be taken up in chapters 6 and 7.

Finally, the relation between brain size and intelligence is supported by the
parallels with age. Both brain size and IQ increase during childhood and ado-
lescence and then slowly and finally more quickly decrease. Table 2.3. shows
the age trends with head circumference for both black and white children. At
autopsy, from birth through childhood, head circumference is related to brain
weight between 0.80 and 0.98 (Brandt, 1978; Bray et al., 1969; Cooke, Lucas,
Yudkin, & Pryse-Davies, 1977).

In summation, the mean for the 29 head size-IQ correlations (Sections A
and B in Table 2.2) is 0.20 (weighted r = 0.18). Although this correlation is
not large, accounting for 4 percent of the variance, it is pervasive across nu-
merous samples. Correcting for height and weight in some studies decreased
the relationship whereas in others it increased the correlation (Wickett et al.,
1994). Correcting for unreliability raises the correlation to about 0.30. Taking
the four studies of magnetic resonance imaging, the correlation with intelli-
gence is r = .40. This is the currently best estimate of the relationship between
brain size and mental ability.
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Behavioral Genetics

From an evolutionary point of view, individual differences are the alterna-
tive genetic combinations and adaptations that compete through the mecha-
nism of natural selection. A mountain of data has now accumulated showing
that genes bias the development of complex social behavior in one direction
over alternatives, even of political attitudes and choice of marriage and other
social partners. As Turkheimer and Gottesman (1991) proposed, it is time to
enshrine H? # 0 as the “first law of behavior genetics” and to argue that H> =0
is no longer an interesting null hypothesis.

Methods

The basic assumption of behavior genetic studies is that phenotypic vari-
ance in measurements can be partitioned into environmental (E) and genetic
(G) components, which combine in an additive manner. A nonadditive inter-
action term (G x E) allows for combinations of genetic and environmental
effects. Symbolically:

Phenotypic variance = G + E + (G x E)

The percentage of phenotypic variance attributable to genetic influences is
often referred to as the heritability coefficient and can be represented as H2.
All procedures for estimating genetic influence involve measuring family
groups and unrelated people and comparing the resultant correlations with
those expected from a genetic hypothesis. Adoption studies and the compari-
son of twins are the most widely used procedures. In twin studies, monozy-
gotic (MZ) or identical twins are assumed to share 100 percent of their genes
and dizygotic (DZ) or fraternal twins are assumed to share, on average, 50
percent of their genes. If the correlation between scores on a trait is higher for
the monozygotic than for the dizygotic twins, the difference can be attributed
to genetic effects if it is assumed that the environments of each type of twin
are roughly equal.

While critics have argued that the twin method is invalid for estimating
heritability, detailed empirical work demonstrates the critiques to be of lim-

43
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ited importance. For example, in cases where parents and twins misclassify
zygosity, the degree of twin similarity on many traits is better predicted by
true zygosity (defined by blood and fingerprint analysis) than by social defi-
nition. Moreover, when measures of the differences that do exist in the treat-
ment of twins are correlated with personality and other scores, there is no
evidence that differences in treatment have any effect (Plomin, DeFries, &
McClearn, 1990).

One of the less appreciated aspects of twin studies is the information they
also provide about environmental effects. If the raw data are the between-pair
and within-pair sibling variances and covariances, then between-sibling mean
squares reflect both sibling resemblances and sibling differences, while the
within-pairs mean squares reflect only sibling differences. The genetic mod-
els are fitted to these mean squares. The total phenotypic variance can be
partitioned into the following three sources: V(G), additive genetic effects;
V(CE), common environmental influences that affect both siblings equally;
and V(SE), specific environmental influences that affect each sibling indi-
vidually. This last one is a residual term that is comprised of many sources,
including measurement error and certain kinds of interaction between geno-
types and environments. Thus, the total phenotypic variance is partitioned as
V(G) + V(CE) + V(SE).

In many studies, the statistics used are correlations, including regres-
sions and a special form of the correlation, the intraclass (R) correlation
(Plomin et al., 1990). Heritabilities can be estimated by comparing these
correlations, as in doubling the difference between monozygotic and dizy-
gotic twin similarities, that is, H> = 2(RMZ - RDZ). Doubling the similar-
ity correlation among siblings presents another evaluation (or multiplying
by four the correlation among half-siblings). Another estimate of herita-
bility is obtained by taking the correlation between the “midparent” value
(mean of two parents) and “midchild” value (mean of all children). These
methods, however, have to assume there is no nongenetic cause of resem-
blance between offspring and parents; to the degree to which there are, the
heritabilities may be overestimated.

Environmental influences can also be estimated from within families. In
twin studies, the effects of common environment (CE) can be estimated by
subtracting the monozygotic twin correlation from double the dizygotic twin
correlation, that is, CE = 2RDZ - RMZ. Any specific environmental (SE), or
nonshared environmental influences, including error of measurement, can be
estimated from subtraction, that is, SE = 1 - H? - CE, which should agree with
1 - RMZ if certain basic assumptions of the twin method are met. Because
monozygotic twins are genetically identical, RMZ in itself constitutes an up-
per-bound estimate of H? (if CE = 0), and 1 - RMZ constitutes an estimate of
environmentality, that is, the proportion of individual differences in a popula-
tion unexplained by genetic factors.
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Adoption studies provide the human equivalent of the “cross-fostering”
designs used in animal experiments and allow estimates of genetic and envi-
ronmental influences under a different but overlapping set of assumptions as
compared to those of the twin method. For example, assumptions are made
that there is random selection but, of course, children who are placed up for
adoption may not be a random sample of the population and the homes into
which they are adopted are typically better than average. Nonetheless, the
logic of adoption studies is straightforward. Any resemblance between birth
parents and their adopted-away children will be due to genetic influences for
there are no environmental factors in common; any resemblance between
adopted children and their adoptive families will be due to environmental
influences, for there are no genetic influences in common.

Particularly dramatic are those studies that combine the twin and adoption
methods, as in the famous Minnesota Study of Twins Reared Apart (Bouchard
et al., 1990). Here monozygotic and dizygotic twins are separated in infancy
and reared apart (MZA and DZA), a technique that becomes even more pow-
erful when combined with a matched group of MZ and DZ twins reared to-
gether (MZT, DZT). In addition to the Minnesota study there is the Swedish
Adoption/Twin Study of Aging examining 351 pairs of middle-
aged twins reared apart with 407 matched control pairs (Pedersen et al., 1991),
and a Finnish investigation of 165 pairs of twins reared apart (Langinvainio,
Koskenvuo, Kaprio & Sistonen, 1984).

Emergenic Traits

In the case of identical twins reared apart, their correlation directly repre-
sents heritability; differences represent environmentality and measurement
error. Table 3.1 presents a contrast of data from the monozygotic twins reared
apart (MZA) in the Minnesota study with a group of monozygotic twins reared
together (MZT) for anthropometric, psychophysiologic, intellectual, person-
ality, and social interest variables (from Bouchard et al., 1990). Convergent
results show substantial genetic effects on all the traits in question, and weak
or nonexistent effects for the common environment.

The findings in Table 3.1 demonstrate remarkable similarity between MZA
twins. They are often nearly equal to those for MZT twins and, as such, imply
that common rearing enhances familial resemblance during adulthood only
slightly. The MZ twin correlations constitute a substantial portion of the reli-
able variance of each trait confirming the high heritabilities involved. The
MZA twin correlations were not related to how much contact the twins had as
adults (Bouchard et al., 1990).

Remarkable similarities of idiosyncratic life-style and personal preference
have been noted among monozygotic pairs, although not among dizygotic
pairs. For example, the lives of the “Jim twins,” adopted as infants into sepa-
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TABLE 3.1
Similarity Correlations for Monozygotic Twins Reared Apart and Together

Reared apart Reared together
Number Number

Variables r of pairs r of pairs
Anthropometric

Fingerprint ridge count .97 54 .96 274

Height .86 56 .93 274

Weight .73 56 .83 274
Psychophysiological

Brain wave alpha .80 35 .81 42

Systolic blood pressure .64 56 .70 34

Heart rate .49 49 .54 160
Intelligence

WAIS IQ-full scale .69 48 .88 40

WAIS IQ-verbal .64 48 .88 40

WAIS IQ-performance .71 48 .79 40

Raven, Mill-Hill composite .78 42 .76 37

Reaction time speed .56 40 .73 50

g factor .78 43 - -

Mean of 15 Hawaii-battery scales .45 45 - -

Mean of 13 CAB scales .48 41 - -
Personality

Mean of 11 MPQ scales .50 44 .49 217

Mean of 18 CPI scales .48 38 .49 99
Social attitude

Mean of 23 SCII scales .39 52 .48 116

Mean of 34 JVIS scales .43 45 - -

Mean of 17 MOII scales .40 40 .49 376

Mean of 2 religiosity scales .49 31 .51 458

Mean of 14 nonreligious social

attitude items .34 42 .28 421
MPQ Traditionalism scale .53 44 .50 217

Note: Adapted from Bouchard, Lykken, McGue, Segal & Tellegen (1990, p. 226, Table 4). Copyright
1990 by the American Association for the Advancement of Science. Reprinted with permission.
CAB = Comprehensive Ability Battery; CPI = California Petsonality Inventory; JVIS = Jackson
Vocational Interest Survey; MOII = Minnesota Occupational Interest Inventory; MPQ =
Multidimensional Personality Questionnaire; SCII = Strong Campbell Interest Inventory; WAIS
= Wechsler Adult Intelligence Scale.

rate working-class Ohio families, have been marked by a trail of similar names.
Both had childhood pets named Toy. Both married and divorced women named
Linda and had second marriages with women named Betty. They named their
sons James Allen and James Alan.

Lykken, McGue, Tellegen, and Bouchard (1992) describe other examples
from the Minnesota study. One pair resolutely refused to express any opinions
on controversial issues, since long before they discovered each other’s exist-
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ence this had been their habit. Another pair were helpless gigglers, although
each described their adoptive parents as undemonstrative and serious in man-
ner, and neither had known anyone who laughed as freely as she did until
finally she met her twin. There were two who handled dogs; one showed them,
and the other who taught obedience classes.

Lykken et al. (1992: 1565-66) continued:

There were two gunsmith hobbyists among the group of twins; two women who
habitually wore seven rings; two men who offered a (correct) diagnosis of a faulty
wheel bearing on Bouchard’s car; two who obsessively counted things; two who
had been married five times; two captains of volunteer fire departments; two fash-
ion designers; two who left little love notes around the house for their wives,... in
each case, an MZA pair.

Lykken et al. (1992) suggest that these personal idiosyncrasies are
“emergenic” traits due to chance genetic configurations and so may not run in
families. Because monozygotic twins share all their genes and thus all gene
configurations, they can be surprisingly concordant for unusual qualities de-
spite being separated in infancy and reared apart. These emergent traits may
explain statistical rarities such as great leadership and genius, or even just
atypical selling ability, parenting success, interpersonal attractiveness, entre-
preneurial ability, psychotherapeutic effectiveness and other important indi-
vidual differences.

The standard assumption of behavior genetics is that traits run in families
and that pairs of relatives are similar in proportion to their genetic resem-
blance. Yet there is evidence of traits for which the MZ correlation is high,
indicating a genetic basis, when the DZ correlation and other first degree rela-
tives are insignificant. When MZ twins are substantially more than twice as
similar as DZ twins and other first-degree relatives, a nonadditive or configural
genetic determination is suggested.

The Heritability of Behavior

It may come as something of a surprise to learn the range of traits that
studies have shown to be genetically influenced. In the next sections,
therefore, the heritability of individual differences are reviewed on several
dimensions.

Anthropometric and Physiological Traits

Height, weight, and other physical attributes provide a point of com-
parison to behavioral data. Not surprisingly, they are usually highly heri-
table accounting for 50 to 90 percent of the variance. These results are
found from studies of both twins and adoptees (e.g., Table 3.1). The genes
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also account for large portions of the variance in physiological processes
such as rate of breathing, blood pressure, perspiration, pulse rate, and EEG-
measured brain activity.

Obesity was studied in a sample of 540 42-year-old Danish adoptees se-
lected so that the age and sex distribution was the same in each of four weight
categories: thin, medium, overweight, and obese (Stunkard et al., 1986). Bio-
logical and adoptive parents were contacted and their current weight assessed.
The weight of the adoptees was predicted from that of their biologic parents
but not at all from that of the adoptive parents with whom they had been
raised. The relation between biologic parents and adoptees was present across
the whole range of body fatness—from very thin to very fat. Thus, genetic
influences play an important role in determining human fatness, whereas the
family environment alone has no apparent effect. This latter result, of course,
is one that varies from popular views. Subsequent evidence shows significant
genetic transmission of obesity in black as well as in white families (Ness,
Laskarzewski, & Price, 1991).

Testosterone is a hormone mediating many bio-behavioral variables in both
men and women. Its heritability was examined in 75 pairs of MZ twins and 88
pairs of DZ twins by Meikle, Bishop, Stringham, & West (1987). They found
that genes regulated 25 to 76 percent of plasma content for testosterone, estra-
diol, estrone, 3 alpha-audiostanediol glucuronide, free testosterone, lutinizing
hormone, follicle stimulating hormone, and other factors affecting testoster-
one metabolism.

Activity Level

Several investigators have found activity level to be heritable from infancy
onward (Matheny, 1983). In one study, activity in 54 identical and 39 fraternal
twins aged 3 to 12 years was assessed with behaviors like “gets up and down”
while “watching television” and “during meals” (Willerman, 1973). The cor-
relation for identical twins was 0.88 and for fraternal twins was 0.59, yielding
a heritability of 58 percent. An investigation of 181 identical and 84 fraternal
twins from 1 to 5 years of age using parent ratings found correlations for a
factor of zestfulness of 0.78 for identical and 0.54 for fraternal twins, yielding
a heritability of 48 percent (Cohen, Dibble, & Grawe, 1977). Data from a
Swedish sample aged 59 years and including 424 twins reared together and
315 twins reared apart showed the heritability for activity level in this older
sample to be 25 percent (Plomin, Pedersen, McClearn, Nesselroade, &
Bergeman, 1988).

Altruism and Aggression

Several twin studies have been conducted on altruism and aggression.
Loehlin and Nichols (1976) carried out cluster analyses of self-ratings made
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by 850 adolescent pairs on various traits. Clusters labeled kind, argumenta-
tive, and family quarrel showed the monozygotic twins to be about twice as
much alike as the dizygotic twins, with heritabilities from 20 to 42 percent.
Matthews, Batson, Horn, and Rosenman (1981) analyzed adult twin responses
to a self-report measure of empathy and estimated a heritability of 72 percent.
In the Minnesota adoption study of twins raised apart, summarized in Table
3.1, the correlations for 44 pairs of identical twins reared apart are 0.46 for
aggression and 0.53 for traditionalism, a measure of following rules and au-
thority (Tellegen et al., 1988).

In a study of 573 pairs of identical and fraternal adult twin pairs reared
together, all of the twins completed separate questionnaires measuring altruis-
tic and aggressive tendencies. The questionnaires included a 20-item self-re-
port altruism scale, a 33-item empathy scale, a 16-item nurturance scale, and
many items measuring aggressive dispositions. As shown in Table 3.2, 50
percent of the variance on each scale was associated with genetic effects, vir-
tually O percent with the twin’s common environment, and the remaining 50
percent with each twin’s specific environment. When the estimates were cor-
rected for unreliability of measurement, the genetic contribution increased to
60 percent (Rushton, Fulker, Neale, Nias, & Eysenck, 1986).

TABLE 3.2
Genetic and Environmental Contributions to Altruism and Aggression
Questionnaires in 573 Adult Twin Pairs

Additive Common Specific

genetic environmental environmental
Trait variance variance variance
Altruism 51% (60%) 2% (2%) 47% (38%)
Empathy 51%  (65%) 0%  (0%) 49%  (35%)
Nurturance 43% (60%) 1% (1%) 56% (39%)
Aggressiveness 39% (54%) 0% (0%) 61% (46%)
Assertiveness 53% (69%) 0% (0%) 47% (31%)

Note. Adapted from Rushton, Fulker, Neale, Nias & Eysenck (1986, p. 1195, Table 4). Copyright
1986 by the American Psychological Association. Reprinted with permission. Estimates in
parentheses are corrected for unreliability of measurement.
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At 14 months of age, empathy was assessed in 200 pairs of twins by the
child’s response to feigned injury by experimenter and mother (Emde et al.,
1992). Ratings were based on the strength of concern expressed in the child’s
face, the level of emotional arousal expressed in the child’s body as well as
prosocial intervention by the child (e.g., comforting by patting the victim or
bringing the victim a toy). About 36 percent of the variance was estimated to
be genetic.

Attitudes

Although social, political and religious attitudes are often thought to be
environmentally determined, a twin study by Eaves and Eysenck (1974) found
that radicalism-conservatism had a heritability of 54 percent, tough-mindedness
had a heritability of 54 percent, and the tendency to voice extreme views had
a heritability of 37 percent. In a review of this and two other British studies of
conservatism, Eaves and Young (1981) found for 894 pairs of identical twins
an average correlation of 0.67 and for 523 fraternal twins an average correla-
tion of 0.52, yielding an average heritability of 30 percent.

In a cross-national study, 3,810 Australian twin pairs reared together re-
ported their response to 50 items of conservatism such as death penalty, di-
vorce, and jazz (Martin et al., 1986). The heritabilities ranged from 8 percent
to 51 percent (see Table 4.4, next chapter). Overall correlations of 0.63 and
0.46 were found for identical and fraternal twins, respectively, yielding a heri-
tability of 34 percent. Correcting for the high assortative mating that occurs
on political attitudes raised the overall heritability to about 50 percent. Martin
et al. (1986) also replicated the analyses by Eaves and Eysenck (1974) on the
heritability of radicalism and tough-mindedness.

Religious attitudes also show genetic influence. Although Loehlin and
Nichols (1976) found no genetic influences on belief in God or involvement
in organized religious activities in their study of 850 high school twins, when
religiosity items were aggregated with other items, such as present religious
preference, then a genetic contribution of about 20 percent became observ-
able (Loehlin & Nichols, 1976, Table 4-3, Cluster 15). Using a more complete
assessment battery, including five well-established scales of religious attitudes,
interests and values, and estimates of heritability from twins reared apart as
well as together, the Minnesota study estimated the genetic contribution to the
variance in their instruments to be about 50 percent (Table 3.1; also Waller,
Kojetin, Bouchard, Lykken, & Tellegen, 1990).

Criminality

The earliest twin study of criminality was published in 1929 in Germany
by Johannes Lange. Translated into English in 1931, Crime as Destiny re-
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ported on the careers of a number of criminal twins, some of them identical,
others fraternal, shortly after the distinction between the two kinds had be-
come generally accepted. Lange compared the concordance rates for 13
monozygotic and 17 dizygotic pairs of twins in which at least 1 had been
convicted of a criminal offense. Ten of the 13 monozygotic pairs (77 percent)
were concordant, whereas only 2 of the 17 dizygotic pairs (12 percent) were
concordant. A summary of Lange’s (1931) study and of the literature up to the
1960s was provided by Eysenck and Gudjonsson (1989). For 135 monozy-
gotic twins the concordance rate was 67 percent and for 135 dizygotic twins,
30 percent.

Among subsequent studies is an investigation of the total population of
3,586 male twin pairs born on the Danish Islands from 1881 to 1910, record-
ing serious offenses only. For this nonselected sample, identical and fraternal
twin concordances are 42 percent versus 21 percent for crimes against per-
sons and 40 percent versus 16 percent for crimes against property (Christiansen,
1977). Three small studies carried out in Japan showed similar concordance
rates to those in the West (see Eysenck & Gudjonsson, 1989: 97-99).

Replicating the concordance ratios based on official statistics are those from
studies based on self-reports. Sending questionnaires by mail to 265 adoles-
cent twin pairs, Rowe (1986) sampled the eighth through twelfth grades in
almost all the school districts of Ohio. The results showed that identical twins
were roughly twice as much alike in their criminal behavior as fraternal twins,
the heritability being about 50 percent.

Converging with the twin work are the results from several American, Dan-
ish, and Swedish adoption studies. Children who were adopted in infancy were
at greater risk for criminal convictions if their biological parents had been so
convicted than if their adoptive parents had been. For example, in the Danish
study, based on 14,427 adoptees, for 2,492 adopted sons who had neither adop-
tive nor biological criminal parents, 14 percent had at least one criminal con-
viction. For 204 adopted sons whose adoptive (but not biological) parents
were criminals, 15 percent had at least one conviction. If biological (but not
adoptive) parents were criminal, 20 percent (of 1,226) adopted sons had crimi-
nal records; if both biological and adoptive parents were criminal, 25 percent
(of 143) adopted sons were criminals. In addition, it was found that siblings
raised apart showed 20 percent concordance and that half-siblings showed 13
percent concordance while pairs of unrelated children reared together in the
same adoptive families showed 9 percent concordance (Mednick, Gabrielli,
& Hutchings, 1984).

Dominance

Using a variety of assessment techniques, several studies have found indi-
vidual differences in interpersonal dominance to be largely inherited (e.g.,
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Gottesman, 1963, 1966; Loehlin & Nichols, 1976). In a longitudinal study of
42 twin pairs, Dworkin, Burke, Maher, and Gottesman (1976) found that indi-
vidual differences in dominance, as assessed on the California Psychological
Inventory, remained stable over a 12-year time period, as did the heritability
estimate. Carey, Goldsmith, Tellegen, and Gottesman (1978), in a review of
the literature, reported that, of all traits, dominance is one of those most reli-
ably found to be heritable, with a weighted mean heritability coefficient, over
several samples, of 56 percent. In the Minnesota study (Table 3.1) this is also
the correlation for 44 pairs of identical twins reared apart for the trait of social
potency (a leader who likes to be the center of attention).

Emotionality

The largest heritability study of emotional reactivity, or the speed of arousal
to fear and anger, was carried out by Floderus-Myrhed, Pedersen, and
Rasmuson (1980). They administered the Eysenck Personality Inventory to
12,898 adolescent twin pairs of the Swedish Twin Registry. The heritability
for neuroticism was 50 percent for men and 58 percent for women. Another
large twin study, carried out in Australia, involving 2,903 twin pairs, found
identical and fraternal twin correlations of 0.50 and 0.23 for neuroticism (Martin
& Jardine, 1986). The opposite side of the neuroticism continuum, emotional
stability, as measured by the California Psychological Inventory’s Sense of
Well-Being scale, is also found to have a significant heritability, both in ado-
lescence and 12 years later (Dworkin et al., 1976).

The studies of twins raised apart substantiate the genetic contribution to a
neuroticism “superfactor.” In the Minnesota study (Table 3.1), the correlation for
the 44 MZA twins is 0.61 for the trait of stress reaction, 0.48 for alienation, and
0.49 for harm avoidance (Tellegen et al., 1988). In a Swedish study of 59-year-
olds the correlation for emotionality in 90 pairs of identical
twins reared apart is 0.30 (Plomin et al., 1988). Other adoption studies also con-
firm that the familial resemblance for neuroticism is genetically based. In a re-
- view of three adoption studies, the average correlation for nonadoptive relatives
was about 0.15 and the average correlation for adoptive relatives was nearly zero,
suggesting a heritability estimate of about 0.30 (Henderson, 1982).

Intelligence

Ever since Galton (1869), more genetic studies of intelligence have been
carried out than for any other trait. The early data were reviewed by Erlenm-
eyer-Kimling and Jarvik (1963) and were compatible with a heritability as
high as 80 percent. Newer data and reviews have confirmed the high heritabil-
ity of intelligence, showing that it is 50 percent or greater. The most extensive
review is that by Bouchard and McGue (1981) based on 111 studies identified
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in a survey of the world literature. Altogether there were 652 familial correla-
tions, including 113,942 pairings. Figure 3.1 displays the correlations between
relatives, biological and adoptive, in the 111 studies.

Several heritability estimates can be calculated from Bouchard and McGue’s
(1981) review. Doubling the difference between the correlations for identical
and fraternal twins reared together produces a heritability estimate of 52 per-
cent. Doubling the correlation for parents and offspring adopted apart yields
an estimate of 44 percent. Doubling the correlation for siblings adopted apart
provides an estimate of 48 percent. Doubling the difference between the cor-
relation for biological parents and offspring living together (0.42) and the
correlation for adoptive parents and their adopted children (0.19) leads to a
heritability estimate of 46 percent. Doubling the difference between the corre-

“lation for biological siblings reared together (0.47) and the correlation for
adoptive siblings (0.32) provides an estimate of 30 percent. The sample of
identical twins reared apart yields the highest estimate, 72 percent. As shown
in Table 3.1, the ongoing study of reared-apart identical twins at the Univer-
sity of Minnesota also yields estimates of substantial heritability (Bouchard et
al., 1990).

The Swedish Adoption/Twin Study of Aging provided corroborative data
for high heritability. There were 46 pairs of identical twins reared apart, 67
pairs of identical twins reared together, 100 pairs of fraternal twins reared
apart, and 89 pairs of fraternal twins reared together. Their average age was
65 years. The heritabilities for general intelligence was about 80 percent and
for 13 specific abilities somewhat less. Thus, average heritabilities for verbal,
spatial, perceptual speed, and memory tests were, respectively, 58 percent, 46
percent, 58 percent, and 38 percent (Pedersen, Plomin, Nesselroade, &
McClearn, 1992).

It is the g factor that is the most heritable component of intelligence tests.
In Bouchard et al.’s study (Table 3.1) the g factor, the first principal compo-
nent extracted from several mental ability tests, had the highest heritability
(78 percent). Similarly in Pedersen et al.’s (1992) study, the first principal
component had a heritability of 80 percent whereas the specific abilities aver-
aged around 50 percent.

Remarkably, the strength of the heritability varies directly as a result of a
test’s g loading. Jensen (1983) found a correlation of 0.81 between the g load-
ings of the 11 subtests of the Wechsler Intelligence Scale for Children and
heritability strength assessed by genetic dominance based on inbreeding de-
pression scores from cousin marriages in Japan. Inbreeding depression is de-
fined as a lowered mean of the trait relative to the mean in a non-inbred
population and is especially interesting because it indicates genetic dominance,
which arises when a trait confers evolutionary fitness.

Jensen took the figures on inbreeding depression from a study by Schull
and Neel (1965) who calculated them from 1,854 7- to 10-year-old Japanese
children. Since about 50 percent of the sample involved cousin marriages, it
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was possible to assess the inbreeding depression on each subtest, expressed as
the percentage decrement in the score per 10 percent increase in degree of
inbreeding. These were calculated after statistically controlling for child’s age,
birth rank, month of examination, and eight different parental variables, mostly
pertaining to SES. The complement of inbreeding depression was found by
Nagoshi and Johnson (1986) who observed “hybrid vigor™ in offspring of
Caucasoid-Mongoloid matings in Hawaii.

Subsequently, Jensen (1987a) reported rank order correlations of 0.55 and
0.62 between estimates of genetic influence from two twin studies and the g
loadings of the Wechsler Adult Intelligence Scale subtests, and P. A. Vernon
(1989) found a correlation of 0.60 between the heritabilities of a variety of
speed of decision time tasks and their relationship with the g loadings from a
psychometric test of general intelligence. More detailed analyses showed that
the relationship among the speed and IQ measures are mediated entirely by
hereditary factors. Thus, there are common biological mechanisms underly-
ing the association between reaction time and information-processing speed
and mental ability (Baker, Vernon, & Ho, 1991).

Heritabilities for mental ability have been examined within black and Ori-
ental populations. A study by Scarr-Salapatek (1971) suggested the heritabil-
ity might be lower for black children than for white children. Subsequently,
Osborne (1978, 1980) reported heritabilities of greater than 50 percent both
for 123 black and for 304 white adolescent twin pairs. Japanese data for 543
monozygotic and 134 dizygotic twins tested for intelligence at the age of 12
gave correlations of 0.78 and 0.49 respectively, indicating a heritability of 58
percent (R. Lynn & Hattori, 1990).

Related to intelligence at greater than 0.50 are years of education, occupa-
tional status, and other indices of socioeconomic status (Jensen, 1980a). All
of these have also been shown to be heritable. For example, a study of 1,900
pairs of 50-year-old male twins yielded MZ and DZ twin correlations of 0.42
and 0.21, respectively for occupational status, and 0.54 and 0.30 for income
(Fulker & Eysenck, 1979; Taubman, 1976). An adoption study of occupa-
tional status yielded a correlation of 0.20 between biological fathers and their
adult adopted-away sons (2,467 pairs; Teasdale, 1979). A study of 99 pairs of
adopted-apart siblings yielded a correlation of 0.22 (Teasdale & Owen, 1981).
All of these are consistent with a heritability of about 40 percent for occupa-
tional status. Years of schooling also shows substantial genetic influence; for
example, MZ and DZ twin correlations are typically about 0.75 and 0.50 re-
spectively, suggesting that heritability is about 50 percent (e.g., Taubman,
1976).

Locus of Control

The Internal-External Locus of Control Scale was developed as a continu-
ous measure of the attitude with which individuals relate their own behavior
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to its contingent reward or punishment. That one’s own actions are largely
affected by luck or chance or some more powerful force was labeled a belief
in external control. The converse attitude, that outcomes are contingent on
one’s own behavior, was termed internal control. A study by Miller and Rose
(1982) reported a family twin study in variation of locus of control. In this
study, the heritability estimates based on the comparison of MZ and DZ twins
were corroborated by also estimating the heritability through the regression of
offspring on parent and the correlation between non-twin siblings. The com-
bination of results revealed heritability estimates greater than 50 percent.

Longevity and Health

Work on the genetics of longevity and senescence was pioneered by Kallman
and Sander (1948, 1949). These authors carried out a survey in New York of
over 1,000 pairs of twins aged 60 years or older and found that intra-pair
differences for longevity, disease, and general adjustment to the aging process
were consistently smaller for identical twins than for fraternal twins. For ex-
ample, the average intra-pair difference in life span was 37 months for identi-
cal twins and 78 months for fraternal twins. In an adoption study of all 1,003
nonfamilial adoptions formally granted in Denmark between 1924 and 1947,
age of death in the adult adoptees was predicted better by knowledge of the
age of death in the biological parent than by knowledge of the age of death in
the adopting parent (Sorensen, Nielsen, Andersen, & Teasdale, 1988).

Many individual difference variables associated with health are heritable.
Genetic influences have been found for blood pressure, obesity, resting meta-
bolic rate, behavior patterns such as smoking, alcohol use, and physical exer-
cise, as well as susceptibility to infectious diseases. There is also a genetic
component of from 30 to 50 percent for hospitalized illnesses in the pediatric
age group including pediatric deaths (Scriver, 1984).

Psychopathology

Numerous studies have shown substantial genetic influences on reading
disabilities, mental retardation, schizophrenia, affective disorders, alcohol-
ism, and anxiety disorders. In a now classic early study, adopted-away off-
spring of hospitalized chronic schizophrenic women were interviewed at the
average age of 36 and compared to matched adoptees whose birth parents had
no known psychopathology (Heston, 1966). Of 47 adoptees whose biological
parents were schizophrenic, 5 had been hospitalized for schizophrenia. None
of the adoptees in the control group was schizophrenic. Studies in Denmark
confirmed this finding and also found evidence for genetic influence when
researchers started with schizophrenic adoptees and then searched for their
adoptive and biological relatives (Rosenthal, 1972; Kety, Rosenthal, Wender,
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& Schulsinger, 1976). A major review of the genetics of schizophrenia has
been presented by Gottesman (1991).

Alcoholism also runs in families such that about 25 percent of the male
relatives of alcoholics are themselves alcoholics, as compared with less than 5
percent of the males in the general population. In a Swedish study of middle-
aged twins who had been reared apart, twin correlations for total alcohol con-
sumed per month were 0.71 for 120 pairs of identical twins reared apart and
0.31 for 290 pairs of fraternal twins reared apart (Pedersen, Friberg, Floderus-
Myrhed, McClearn, & Plomin, 1984). A Swedish adoption study of males
found that 22 percent of the adopted-away sons of biological fathers who abused
alcohol were alcoholic (Cloninger, Bohman, & Sigvardsson, 1981).

Sexuality

A questionnaire study of twins found genetic influence on strength of sex drive
in turn predictive of age of first sexual intercourse, frequency of intercourse, num-
ber of sexual partners, and type of position preferred (Eysenck, 1976; Martin,
Eaves, & Eysenck, 1977). Divorce, or the factors leading to it at least, is also
heritable. Based on a survey of more than 1,500 twin pairs, their parents, and their
spouses’ parents, McGue and Lykken (1992) calculated a 52 percent heritability.
They suggested the propensity was mediated through other heritable traits relat-
ing to sexual behavior, personality, and personal values.

Perhaps the most frequently cited study of the genetics of sexual orienta-
tion is that of Kallman (1952), in which he reported a concordance rate of 100
percent among homosexual MZ twins. Bailey and Pillard (1991) estimated
the genetic component to male homosexuality to be about 50 percent. They
recruited subjects through ads in gay publications and received usable ques-
tionnaire responses from 170 twin or adoptive brothers. Fifty-two percent of
the identical twins, 22 percent of the fraternal twins, and 11 percent of the
adoptive brothers were found to be homosexual. The distribution of sexual
orientation among identical co-twins of homosexuals was bimodal, implying
that homosexuality is taxonomically distinct from heterosexuality.

Subsequently, Bailey, Pillard, Neale, and Agyei (1993) carried out a twin
study of lesbians and found that here, too, genes accounted for about half the
variance in sexual preferences. Of the relatives whose sexual orientation could
be confidently rated, 34 (48 percent) of 71 monozygotic co-twins, 6 (16 per-
cent) of 37 dizygotic cotwins, and 2 (6 percent) of 35 adoptive sisters were
homosexual. a

Sociability

In one large study, Floderus-Myrhed et al. (1980) gave the Eysenck Per-
sonality Inventory to 12,898 adolescent twin pairs of the Swedish Twin Reg-
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istry. The heritability for extraversion, highly related to sociability, was 54
percent for men and 66 percent for women. Another large study of extraver-
sion involving 2,903 Australian twin pairs, found identical and fraternal twin
correlations of 0.52 and 0.17 with a resultant heritability of 70 percent (Mar-
tin & Jardine, 1986). In a Swedish adoption study of middle-aged people, the
correlation for sociability in 90 pairs of identical twins reared apart was 0.20
(Plomin et al., 1988).

Sociability and the related construct of shyness show up at an early age. In
a study of 200 pairs of twins, Emde et al. (1992) found both sociability and
shyness to be heritable at 14 months. Ratings of videotapes made of reactions
to arrival at the home and the laboratory and other novel situations, such as
being offered a toy, along with ratings made by both parents showed herita-
bilities ranging from 27 to 56 percent.

Values and Vocational Interests

Loehlin and Nichols’s (1976) study of 850 twin pairs raised together pro-
vided evidence for the heritability of both values and vocational interests.
Values such as the desire to be well-adjusted, popular, and kind, or having
scientific, artistic, and leadership goals were found to be genetically influ-
enced. So were a range of career preferences including those for sales, blue-
collar management, teaching, banking, literature, military, social service, and
sports.

As shown in Table 3.1, Bouchard et al. (1990) reported that, on measures
of vocational interest, the correlations for their 40 identical twins raised apart
are about 0.40. Additional analyses from the Minnesota Study of Twins Reared
Apart suggest the genetic contribution to work values is pervasive. One com-
parison of reared-apart twins found a 40 percent heritability for preference for
job outcomes such as achievement, comfort, status, safety, and autonomy
(Keller, Bouchard, Arvey, Segal, & Dawis, 1992). Another study of MZAs
indicated a 30 percent heritability for job satisfaction (Arvey, Bouchard, Segal,
& Abraham, 1989).

Threshold Model

The genetic model typically proposed to explain the experimental results is
the polygenic threshold model, which assumes that a large number of genes
contribute equally and additively to the trait, and that there is a threshold point
beyond which the phenotype is expressed. In addition to the genetic effects,
environmental factors can act to shift the distribution, thus influencing the
position of a given genotype with respect to the threshold (Falconer, 1989).
This interaction of polygenic threshold inheritance with environmental influ-
ences is termed the multifactorial model.
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Thus, genetic “influence,” not genetic “determinism” is the appropriate
catchphrase when it comes to social behavior. Although genes affect a person’s
threshold for activation, for some only a small stimulus is needed to activate
behavior, while for others a greater.stimulus is required. An analogy drawn
from medicine is of someone with a genetic disposition for flu who may never
succumb in a benevolent environment although even a person relatively resis-
tant may suffer if the environment is sufficiently hostile. Often the environ-
ment may override genetic differences. About 50 percent of the variance in
human social behavior seems to be of genetic origin, with the remaining 50
percent environmental.

Figure 3.2 illustrates Kimble’s (1990) threshold model showing the inter-
actions that bring expression to a variety of potentials. The underlying predis-
position (x-axis) is largely genetic in origin but may have been strengthened
or weakened during development. The y-axis is the strength of the environ-
mental effect. The threshold function within these axes divides the figure into
two parts: reaction and no reaction.

The threshold model has great generality, offering a unifying principle to
wide areas of psychology (Kimble, 1990). Its generality is achieved by treat-
ing numerous behaviors in terms of the occurrence or nonoccurrence of re-
sponses and its incorporation of human differences that enter the model as
differences in predisposition and reaction thresholds. Kimble (1990) provides
several examples: (1) from sensory perception, the rule is that the greater the
sensitivity of an observer, the lower the stimulus intensity required to make a
signal detectable; (2) in stress models of mental disorder, the greater an
individual’s vulnerability, the lower the stress required to produce a patho-
logical reaction; (3) in psychopharmacology, the greater the susceptibility of
a person to a drug, the smaller the dose required to produce a specific effect;
(4) in education, the greater the readiness of a child to learn, the less instruc-
tion needed to impart a given skill or bit of knowledge; and (5) with social
attitudes, the more racial bias a person has, the less evidence it takes to elicit a
prejudicial statement.

Whether a predisposition is activated depends upon the net effect of other
tendencies that are activated with it and that encourage or discourage the ex-
pression of that potential. For example, students pass or fail their courses for
reasons that depend on their abilities, but also on their willingness to work
hard enough to meet the standards of a course. The ease with which new learn-
ing occurs depends on previous learning, response biases and innate stimulus
preferences.

The strength of environmental effects may combine in unique ways. Addi-
tive effects may be found with stress. As stress accumulates, it takes the or-
ganism upward on the y-axis of Figure 3.2 and above the thresholds for a
succession of cumulative responses—alarm, resistance, and exhaustion. In-
teractive complexities may also occur. A new stressor, delivered during the
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Figure 3.2: Threshold Model of the Interaction of Instigation and Disposition
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Figure 3.2 can be read as though it were a correlational scatter plot. Combinations of environmental
instigation (vertical y-axis) and underlying disposition (horizontal x-axis) above the threshold
produce a reaction; those below the threshold do not. Figute 3.2 tells us that, in general, the
greater the underlying disposition, the less the stimulus required to evoke the response. Adapted
from Kimble (1990, pp. 37, Figure 1). Copyright 1990 by the Ametican Psychological Society.
Reprinted with permission

stage of resistance when individuals are coping effectively, may bring them
prematurely to the stage of exhaustion. According to the inverted-U hypoth-
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esis, up to a point increasing arousal benefits performance; beyond that point
it interferes.

In cases such as this it is useful to think of the entire behavioral scale, not
isolated points on it, as the genetically based trait that has been fixed by natu-
ral selection (E. O. Wilson, 1975: 20-21). Events may slide individual re-
sponses up or down a scale of stress (or aggression), but each of the various
degrees may be adaptive at the appropriate level of instigation—short of the
rarely recurring pathological level.

Genetic dispositions are simply one set of causes contributing to behavior.
Alcoholism provides a good example of the qualification that must often be
made to how genes and environment combine to influence behavior. No mat-
ter how strong the hereditary propensity toward alcoholism might be, no one
will become alcoholic unless large quantities of alcohol are consumed over
long periods of time.

Epigenesis in Development

Genes do not cause behavior directly. They code for enzymes, which, un-
der the influence of the environment, lay down tracts in the brains and ner-
vous systems of individuals, thus differentially affecting people’s minds and
the choices they make about behavioral alternatives. In regard to aggression,
for example, some people may inherit temperaments that dispose them to irri-
tability, impulsivity, or a lack of conditionability. There are many plausible
routes from genes to behavior, and collectively, these routes may be referred
to as epigenetic rules.

Epigenetic rules are genetically based recipes by which individual de-
velopment is guided in one direction over alternatives. Their operation is
probably most apparent in embryology in which the construction of ana-
tomical and physiological features occurs (Waddington, 1957). To take a
familiar example, the physical development from fertilized egg to neonate
follows a preordained course in which development starts in the head re-
gion and works its way down the body. By the end of the first month, a
brain and spinal cord become evident, and a heart has formed and begun to
beat. By the end of the eighth week, the developing fetus has a face, arms,
legs, basic trunk, and internal organs. By the sixth or seventh month, all
major systems have been elaborated and the fetus may survive if born pre-
maturely. However, development continues, and the last months of preg-
nancy are important for the buildup of body fat, tissue, and antibodies and
for the refinement of other systems.

Average newborns weigh about 7 1/2 pounds, but they can double their
birth weight by 6 months and triple it by their first birthday. After age 2 and
until puberty, children grow 2 to 3 inches in height and gain 6 to 7 pounds in
weight each year. The sequence of growth during infancy is rapid and uni-
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form. Most babies in North America can sit in a highchair by 6 months, crawl
by 10 months, and walk alone by 15 months.

The reason for spelling out what may seem obvious is that it so powerfully
illustrates that development involves coordinated pathways of timed gene-
action systems that switch off and on according to a predetermined plan. Be-
havioral development thus gives expression to the dynamics of preprogrammed
change; and in this perspective, behavioral discontinuities (walking, adoles-
cence) may be as strongly rooted in the epigenetic ground plan as the continu-
ities are.

The genetics of behavioral development is illustrated in R. S. Wilson’s
(1978, 1983, 1984) longitudinal Louisville Twin Study, which tested some
500 pairs at 3, 6, 9, 12, 18, 24, and 30 months, then yearly from 3 through 9
years, with a final follow-up at 15 years. Measures were made of both height
and mental development. Each test yielded age-adjusted standardized scores
with a mean of 100. Thus, an infant of average height or IQ at every age
would have scores of 100, with no variability. But if there were episodes of
acceleration or lag in growth, the standardized scores would change across
ages, reflecting the relative upward or downward shift of the child’s height or
IQ in relation to age mates. Consider the results for mental ability shown in
Figure 3.3.

The results for mental development aggregated across 500 pairs of twins
(Figure 3.4) show that the differentiation between the 2 zygosity groups is not
very pronounced in the early years. After 3 years, however, the DZ twin corre-
lations drop steadily to 0.59 at 6 years, while the MZ correlations remain in
the upper 0.80s, thus showing a consonance proportionate with shared genes.
In fact, by 6 years of age, the DZ correlations for height and intelligence are
virtually the same (R = 0.57 and 0.59, respectively). Also shown in Figure 3.4
are the correlations between DZ twins and their siblings computed by pairing
the sibling first with Twin A, then with Twin B, and averaging the results. The
siblings were tested on a schedule that yielded age-matched tests for each
twin-sibling set (R. S. Wilson, 1983).

Further strengthening these results are the correlations for non-twin sibling
pairs (not shown in Figure 3.4). By 8 and 9 years these non-twin siblings had
virtually the same concordance value as DZ twins at that age. In short, any
two-zygote pair from the same family—whether DZ twins, a twin matched
with a sibling, or two singleton siblings—showed a progressive trend to con-
verge to a degree of similarity in cognitive performance expectable from the
number of genes they shared in common.

The differentiation of monozygotic from dizygotic twin pairs is given ad-
ditional perspective with data for height where the correlations can be ex-
tended back to birth. The results are presented graphically in the right hand
box in Figure 3.5. They show that MZ twins are less concordant for height at
birth than DZ twins, but there is a sharp rise in concordance at 3 months.
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Figure 3.3: Correlated Pathways of Development
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The two sets of MZ twins shown in panels A and B display quite different trends in mental
development, but there is a high degree of congruence within each pair. Note especially the upward
trend for the twins in panel A and how it contrasts with the downward trend in panel B. It appears
that the inner programming can dictate trends in either direction, and the degree of advancement
or lag in the early months has little bearing on the ultimate level reached by school age. The two
sets of dizygotic twins shown in panel C and D display a greater divergence in trend during
childhood, although the main directional shifts are somewhat the same. This is in accord with
what would be expected from individuals who share half their genes in common. The developmental
synchronies index (DSI) reflects the goodness of fit between the two curves and can be used to
quantify the relative similarity of the two groups. Synchronies between lags and spurts in mental
development are found to average about 0.90 for identical twins and about 0.50 for fraternal
twins. From R.S. Wilson (1978, p. 942, Figure 1). Copyright 1978 by the American Association
for the Advancement of Science. Reprinted with permission.

Subsequently, the MZ concordance for height moved incrementally upward
while that for DZ progressively dropped. The comparative data for mental
ability starting at 3 months (left box) is less pronounced, but still clear. Inci-
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Figure 3.4: Correlations Proportionate with Shared Genes for Mental Development
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Due to common and specific environmental influences, during the first months of life the
differentiation between the two zygosity groups is not very pronounced whereas that between DZ
twin-sibling sets is over pronounced. Genetic influences are continually at work and by 6 years of
age, while the MZ twin correlations remained in the upper 0.80s, the DZ twin correlations had
dropped and the DZ twin-sibling correlations had risen and were not significantly different from
each other. Adapted from R.S. Wilson (1983, p. 311, Figure 4). Copyright 1983 by the Society for
Research in Child Development. Reprinted with permission.

dentally, these and similar data also suggest that, after 18 months of age, the
growth gradients for height and mental development are independent of one
another (R. S. Wilson, 1984).

R. S. Wilson’s (1983) data are considered a benchmark for quality in hu-
man behavior genetics. They are also pivotal for the ideas presented in this
book. The data show that genes are like blueprints or recipes, providing a
template for propelling development forward to some targeted end point. The
mechanism could be simple: If a gene produces an enzyme, then all that is
required is that a switch mechanism operates to turn on when feedback in-
forms that insufficient enzyme exists in the system and to turn off when
feedback informs that the deficit has been corrected. Homeostatic mechanisms
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Figure 3.5: Steady March Toward Twin Concordance
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