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Preface

As such things happen, several manuscripts in the present volume were
under review prior to the ones that appeared in Volume I of the Annals.
A major difficulty encountered in the preparation of these volumes—
apart from working up to three years in advance of publication—is elic-
iting appropriate commentary. If this format is to succeed, the com-
mentary must be both engaging to the reader and satisfying to the
author. It is not yet clear how successful we have been in this regard
and, indeed, we do not feel bound to publish commentary with each
manuscript that is accepted for publication. Nevertheless, we do invite
readers’ commentaries on published materials.

The contributions by Jan Smedslund and Benjamin Wolman in this
volume have been through an inordinately long publication lag. We
have been in receipt of both manuscripts since early in 1981 and Dr.
Smedslund, especially, has since clarified and advanced his views else-
where in print. K. B. Madsen and Joseph Rychlak submitted their man-
uscripts in the fall of 1981 while Michael Hyland and J. Philippe Rushton
had first drafts of their manuscripts accepted for publication in the fall
of 1982. We are grateful to our contributors for their expressed com-
mitment to the Annals and assure potential contributors that the delay
in publication is a mere matter of getting the series off the ground.

We thank Mrs. E. Murison and Mrs. F. Rowe for their secretarial
assistance; and The University of Alberta for the opportunity to be ed-
itorially engaged.

LEENDERT P. Mos
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Sociobiology

Toward a Theory of Individual and
Group Differences in Personality and
Social Behavior

J. Philippe Rushton

Abstract. Sociobiology, the latest synthesis of Darwinian theory, has many implications
for the psychology of individual differences. Six issues are reviewed within a general
context of sociobiological considerations: (a) the notion of genetic variance; (b) the fun-
damental postulate of sociobiology, that is, that individuals behave so as to maximize their
inclusive fitness; (c) an application of the sociobiological perspective to possible universals
in human behavior; (d) the inheritance of individual differences in activity level, aggres-
sion, altruism, chronogenetics, criminality, dominance, emotionality, intelligence, locus
of control, political attitudes, sexuality, sociability, values, and vocational interest; (e)
group differences (e.g., sex, socioeconomic, and ethnic) in inherited behavior; and (f)
genetic trait X social learning interactions. It is concluded that a significant proportion of
human personality is inherited and that this has important implications for the behavioral
sciences.

Developmental, personality, and social psychologists have focused much
attention in recent years on how human behavior is acquired and mod-
ified through socialization. Particular attention has been placed on such
processes of social learning as classical conditioning, instrumental and
operant learning, observational learning, and learning through verbal

J. Philippe Rushton ¢ Department of Psychology, University of Western Ontario, London,
Ontario, Canada N6A 5C2. Portions of this paper were written while I was a Visiting
Scholar at the Institute of Human Development, University of California, Berkeley, January
to June 1981. Other portions were completed while on sabbatical leave (1982-83) at the
University of London Institute of Psychiatry supported by Social Sciences and Humanities
Research Council of Canada Leave Fellowship 451-82-0603.
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instruction. Modern social learning theories also emphasize the role
played by cognition, as in symbolic and self-regulatory processes (e.g.,
Bandura, 1977). Cognitive social learning theory amounts to an integra-
tive paradigm in developmental-social-personality psychology providing
systematized knowledge of human behavior in areas such as aggression
(Bandura, 1973), altruism (Rushton, 1980), cognition (Rosenthal & Zim-
merman, 1978), deviancy (Akers, 1977), personality (Mischel, 1981), and
psychopathology (Wilson & O’Leary, 1980).

Despite recent advances in knowledge, large areas of uncertainty
remain in understanding human behavior. Some investigators believe
that additional research similar to the type that has produced successful
results to date is the optimal strategy for completing this undertaking.
An alternative view, adopted here, is to broaden current theory by taking
evolutionary biology into account. This paper explores several ways in
which sociobiology—the latest synthesis of Darwinian theory—may il-
luminate human social behavior and, in particular, individual differ-
ences. Perhaps one reason why evolutionary biology has had so little
impact on current theorizing in psychology is its traditional focus on
morphology rather than behavior. However, sociobiology, defined as “the
systematic study of the biological basis of all social behavior” (Wilson,
1975, p. 4), makes explicit the attempt to unify “all aspects of social
evolution, including that of man” (Wilson, 1975, p. 4).

The “new synthesis” of sociobiology has at its roots the view that
“the organism is only DNA’s way of making more DNA” (Wilson, 1975,
p. 3). This represents 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 rep-
lication 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 sug-
gested, are the origins of maternal behavior, sterility in castes of worker
ants, aggression, cooperation, and self-sacrificial altruism. All these phe-
nomena are means by which genes can be more readily transmitted.
Dawkins (1976) captures this idea perfectly in the title of his book: The
Selfish Gene.

The general framework of sociobiology has ordered an immense
amount of disparate data, provided a theoretical framework for unrelated
disciplines, and offered insights into the human condition (Alexander,
1979; Barash, 1982; Chagnon & Irons, 1979; Daly & Wilson, 1983; Dawk-
ins, 1976, 1982; Freedman, 1979; Lumsden & Wilson, 1981, 1983; Wilson,
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Figure 1. The distal-proximal dimension and levels of explanation in developmental,
personality, and social psychology.

1975, 1978). There have been many criticisms of sociobiology, however,
from several different perspectives. These will not be addressed here,
although for a full exposition of the debate surrounding sociobiology,
see Barlow and Silverberg (1980), Campbell (1975), Gould (1981), Gre-
gory, Silvers, and Sutch (1978), Lewontin (1979), Montagu (1980), Ruse
(1979), Wispe and Thompson (1976), Wyers et al. (1980), and the com-
mentaries on Lumsden and Wilson’s (1981) Genes, Mind and Culture (see
Lumsden & Wilson, 1982).

Although several issues are involved in the controversy over socio-
biology, many result from a confusion between distal and proximal levels
of explanation (see Figure 1). When explanations move from distal to
proximal levels controversy does not normally ensue. Evolutionary bi-
ologists do not usually 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 products
of early experiences interact with subsequent situations to produce emo-
tional arousal and cognitive information processing which in turn give
rise to the person’s phenomenology just prior to his or her behavior.
Disagreement and uncertainty are more likely, however, when expla-
nation moves from proximal to distal levels. Thus some phenomenol-
ogists, situationists, and cognitivists, who focus attention on processes
just prior to the behavior, mistrust the view that these processes them-
selves are partly determined by previous learning. Learning theorists,
in turn, often do not readily accept the view that a person’s previous
learning history is partly a function of inherited traits. Often even be-
havior geneticists ignore the broader context of the evolutionary history
of the animal from which they are attempting to breed selected traits.

Proximal wariness of distal explanation may be due in part to con-
cern about extreme reductionism, for example, that phenomenology is
entirely reducible to learning, or that learning is only secondary to ge-
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netics. Unfortunately, another reason for dispute arises from lack of
knowledge. Most researchers seem devoted to an exclusive orientation
(Royce, 1982). It is rare for cognitive social learning theorists to expose
themselves to behavior genetics, or for humanistic phenomenologists to
immerse themselves in psychometrics, or for trait theorists to pursue
behaviorism. The psychoanalytic and radical behaviorist schisms even
create their own journals and professional schools.

In this article, a number of implications from sociobiology to the
psychology of personality will be considered. First, a general introduc-
tion to the notion of genetic variance will be presented. From the per-
spective of evolutionary biology, the genes provide the initial structure
of the personality. Since all humans belong to the same species, there
are universals in the structure of the personality. Since, however, in-
dividuals differ from one another in their genetic makeup, people inherit
variations on the basic structure which result in genetically based in-
dividual differences in behavior. Following this general introduction,
five issues will be reviewed: (a) the fundamental postulate of sociobiol-
ogy and some of the evidence that has compelled biologists to take it
seriously, (b) an application of the sociobiological perspective to possible
universals in human social behavior, (c) the inheritance of individual
differences in behavior traits, (d) group differences (e.g., sex, socioeco-
nomic, and ethnic) in inherited behavior, and (e) genetic trait X social
learning interactions. Although many of these issues are not new, their
repetition may well be worthwhile in the new context of sociobiological
considerations.

1. The Variability of Genetic Material

The first premise of the modern synthesis of Darwin’s (1859) theory
of natural selection is that individuals of the same species are not iden-
tical and that their differences are capable of being inherited by their
offspring. Such differences may have arisen previously from the natural
mutations and recombinations that occur within genetic material. The
second premise of Darwin’s theory is that some individuals are more
successful than others in producing offspring that grow to reproductive
maturity. This differential success results in some genetic characteristics
increasing in frequency and others decreasing, in the next generation.
This is the defining feature of evolution, and natural selection is the
process by which evolution occurs.

Natural selection is perhaps simplest to understand in terms of a
readily observable physical dimension such as skin coloration. In hot
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climates, for example, humans are more likely to survive when there is
more pigment in their skin. This is because pigment absorbs the exces-
sive ultraviolet radiation that occurs in these climates before it can reach
and harm the sensitive layers of the skin. Conversely, in regions of high
latitude and seasonal cloudiness, a white skin is advantageous, at least
in winter, for it permits more vitamin D formation. As a result, people
indigenous to hot climates are darker skinned, and people indigenous
to cold and cloudy climates are lighter skinned (Coon, 1962).

Behavioral capacities and dispositions are comparable to skin color.
Obvious examples of the inheritance of behavior include horses that run
fast, dogs that point or round up sheep, and cats that like the company
of human beings. Such animal traits have been selectively bred by hu-
mans for centuries, and experimental studies in laboratories have ex-
tended these to include such exotic traits as alcohol preference in mice,
courtship and mating speed in fruit flies, dispersal tendency in milkweed
bugs, and aggressiveness in domestic fowl (Plomin, DeFries, & Mc-
Clearn, 1980).

Herding, which occurs in a number of species, provides an example
of a social behavior that is under genetic control. Animals that herd
typically display signs of discomfort if removed from conspecifics. This
is to some extent naturally selected, since predators are better able to
kill those individuals that do not stay with the herd. Any genes that
dispose an animal to stray are thus selected out, while genes disposing
the animal to remain with the herd increase in frequency.

2. Inclusive Fitness Strategies

The fundamental postulate of sociobiology is that individual organ-
isms behave so as to maximize their inclusive fitness by propagating as
many of their genes as possible into the next generations. By analyzing
social behaviors in the way biologists have previously approached phys-
ical structures, that is, as adaptations that contribute to genetic fitness,
sociobiologists have had some notable successes. Some of the most il-
luminating insights of the new approach involve altruistic behavior,
sexuality, and notions of parental investment.

2.1. The Paradox of Altruism

Wilson (1975) describes altruism as constituting the “central theo-
retical problem of sociobiology” (p. 3). (By altruism sociobiologists mean
behavior that benefits another.) The existence of altruism in animals
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presents a major problem for theories of evolution as was recognized
early by Darwin (1871, p. 130). How could altruism evolve through his
hypothesized “survival of the fittest individual” when such behavior
would appear to diminish personal fitness? If the most altruistic mem-
bers of a group sacrificed themselves for others, they would run the risk
of leaving fewer offspring to carry forward their genes for altruistic
behavior. Hence altruism would be selected out and, indeed, selfishness
would be selected in. Many naturalistic studies, however, have dem-
onstrated that altruistic behaviors are pervasive in animal species as
disparate as social insects, birds, rabbits, deer, elephants, porpoises,
and chimpanzees. The observed altruistic behaviors include parental
behavior, mutual defense, rescue behavior, and food sharing (Wilson,
1975). Some species are altruistic to the point of self-sacrifice. For ex-
ample, honey bees die when they sting in the process of protecting their
nests. How could such behavior possibly evolve through Darwinian
selection?

The solution to the paradox of altruism is one of the triumphs that
led to the new synthesis of sociobiology. The answer lies in kin-selection.
The central tenet of sociobiology is that individuals behave so as to
maximize their inclusive fitness rather than only their individual fitness;
they maximize the production of successful offspring by both themselves
and their relatives (Hamilton, 1964). This is because it is genes that survive
and are passed on. Some of the same genes will be found in siblings,
nephews and nieces, grandchildren, and cousins as well as offspring.
If an animal sacrifices its life for its siblings’ offspring, it ensures the
survival of common genes, for, on average, it shares 50% of its genes with
each of its siblings and 25% with these siblings’ offspring. It could be
predicted, then, that the percentage of genes shared would be an im-
portant determinant of the amount of altruism displayed, and this is
borne out in a number of species. Social ants, for example, are one of
the most altruistic species so far discovered. The self-sacrificing, sterile
worker and soldier ants do little else than serve their colony. However,
they also share 75% of their genes with their sisters and so by devoting
their entire existence to the needs of others and sacrificing their lives if
necessary they help to propagate their own genes. A similarly extreme
form of altruism occurs in clones (e.g., aphids), where individuals are
100% related (Ridley & Dawkins, 1981). Altruism and degree of genetic
similarity are closely related, and the unit of conceptual analysis has
been redirected from the individual organism to his or her genes.

An additional mechanism has been proposed by Trivers (1971) to
account for the natural selection of altruism: reciprocity. In this case, there
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is no requirement for kinship. All that is posited is that the performance
of an altruistic act will result in a return of altruistic behavior. An ex-
cellent example of this has been provided by Packer (1977). When a male
olive baboon (Papio anubis) is consorting with a female, it is hard for a
single male to supplant him but relatively easy for two in coalition to
do so. Packer observed that pairs of unrelated males would often join
forces to achieve this. Then one of the two males would copulate while
the other, the “altruist,” did not. On a later occasion when another
female was in oestrus, the same two males were likely to get together
again, but this time their roles would be reversed, the former beneficiary
now assuming the role of the altruist. Axelrod and Hamilton (1981) have
proposed a model of cooperative reciprocity that can even be extended
to bacteria.

2.2. The Nature of Sex and Parental Care

One important question is: What differentiates a male from a female?
The answer lies not in terms of external appearance. Rather, it is that
the male is categorized as the organism with the smaller and more
numerous sex cells or gametes. This is true of plants as well as of animals
and is of use in organizing disparate data. Stemming from this basic
difference, it has been suggested, there are two rather different strategies
for maximizing genetic fitness. The optimal strategy for a male is to
spread his numerous (and therefore cheap) sperm as often and as widely
as possible by being relatively indiscriminate with whom he mates. Each
sperm is not a major consideration for a male, who can usually remove
himself from the consequences of copulation. For females, the conse-
quences are more serious. The best female strategy, therefore, is often
the opposite of the male, that is, to be very discriminating and sure that
the male has desirable characteristics, including, perhaps, the ability to
help raise the offspring. These differential strategies can be observed in
many species.

Males often compete for females, sometimes through the establish-
ment of territoriality and/or dominance hierarchies. In this competition,
males are differentially successful, with some males impregnating more
females than others, a phenomenon known as the Bateman effect (Bate-
man, 1948). Thus, in terms of propagating genes into the future, dom-
inant healthy males are the most successful. In turn, it is more desirable,
from the animal’s, or the gene’s, “point of view,” to produce a dominant
healthy male offspring than an unhealthy male offspring, whereas both
healthy and unhealthy female offspring fall in between these two male
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types. The reason for this patterning is that healthy male offspring al-
ways have the greatest opportunity to propagate their genes into future
generations, whereas unhealthy males always have the least. This ac-
counts for the fact that, in times of drought and ecological hardship, a
higher percentage of female offspring are born. The optimal strategy
appears to be: Produce males when nutrition is good and you are healthy;
produce females when nutrition is poor and you are less healthy (Trivers
& Willard, 1973). That this occurs is supported by data from pigs, sheep,
mink, seals, deer, and humans (Barash, 1982; Freedman, 1979). In ad-
dition, it has been reported that under conditions of stress during preg-
nancy both deer and humans are more likely spontaneously to abort
male rather than female fetuses (Barash, 1982). Moreover, Freedman
(1979) reported that sex ratios favoring males increase with estimates of
a country’s health standards and, within countries (e.g., the United
States), with increasing socioeconomic status.

A good example of this sex difference in reproductive potential is
found in the sex changes of tropical fish, colonies of which sometimes
consist of harems of one male and many females. The females are pre-
vented from becoming male by the dominant male. When the male dies,
the largest female changes sex and keeps the others female by domi-
nating them. The dominant male is more fit than any female because
he can mate with each female in his harem, whereas each female mates
only once. Individuals that change from female to male enjoy the best
of both worlds: guaranteed reproduction while small as a female and a
chance to be maximally productive as a large male.

Finally, a sociobiological perspective offers explanations for why it
is the female who usually provides the most parental care for offspring.
First, each child is more potentially valuable to the female as a vehicle
for the replication of her genes than it is to the male. Males of most
species may have offspring from several females. In cases of strict mo-
nogamy, however, as in eagles, geese, and foxes, male and female in-
vestment and reproductive performance are the same. Significantly, male
and female parental care is then distributed about equally. A second
explanation for greater female care of the young involves knowledge of
relatedness. Whereas females can be relatively certain that offspring are
theirs, males have much less assurance. A striking confirmation of the
hypothesis that parental certainty relates to parental investment is found
in those species which practice external fertilization (such as many fish),
where it is often the male who provides the care. In these cases, the
male fertilizes the eggs of many females. Since he is related to all the
offspring, whereas each female is related to only some, it is more ap-
propriate that he should care for them (Barash, 1982).
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3. Human Sociobiology

Sociobiological enquiries into how the patterning of animal social
behaviors such as altruism and sexuality maximize inclusive fitness has
illuminated some behavior otherwise difficult to explain, including
anomalies for Darwin’s (1859, 1871) theory. By examining distal causa-
tion and ultimate effects, an organizational order has been created that
adds power to the conceptual model. Because it is assumed that Homo
sapiens is subject to the laws of evolution no less than other species, it
is natural to apply sociobiological theorizing to humans. This is where
sociobiology has become controversial. However, the consequences of
sociobiology for psychology are too important to ignore (Buss, 1983;
Cunningham, 1981). This section will briefly consider ways in which
sociobiology may alert us to important considerations about such human
behaviors as aggression, altruism, dominance, emotionality, intelli-
gence, and sexuality.

3.1. Aggression

Aggression is a pervasive characteristic of most human societies. In
Western Europe alone, between the years A.D. 275 and A.D. 1025, there
was a war every two years on average (Wilson, 1975). Recent history
shows that there has been little change. In World War II, 18 million
people were killed. War has often directly and substantially affected the
gene pool, as when genocide was practiced (a not uncommon occurrence
during the history of Homo sapiens).

In searching for the causes of aggression, sociobiologists might look
for its historical adaptive significance. Lorenz (1966) offered the view
that humans branched off from other primates because they were hunt-
ers. He viewed war and interpersonal aggression as partially the result
of behavior patterns that evolved due to hunting. The veridicality of this
perspective, however, has been disputed, partly because it is now be-
lieved that different mechanisms underly predatory behavior and in-
traspecific aggression. An alternative hypothesis in regard to aggression
is that it evolved fairly directly from male-male competition for access
to females (Barash, 1982). Both these views may have some truth, for
aggression has now been categorized into several types, including ter-
ritorial, dominance, sexual, predatory, antipredatory, imitative, and
moralistic (Wilson, 1975 pp. 242-243). Durham (1976) has proposed a
model for the prevalence of warfare, based on the adaptive advantage
of aggressive intergroup behavior under conditions of resource com-
petition.
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In regard to proximal causes of human aggression, frustration has
been of particular interest for the psychology of individual differences.
Often the relationship between frustration and aggression has been viewed
as a consequence of a maladaptive personality (Adorno, Frenkel-Brun-
swik, Levison, & Sanford, 1950). However, there may be sound biolog-
ical reasons for the relationship: For example, the aggression may lead
to the enhancement of the aggressor's DNA at the expense of others.
In accord with this hypothesis is the finding, over a 50-year period in
the American South, that as resources became scarce, as indexed by a
fall in cotton prices, the lynching of blacks increased (Hovland & Sears,
1940). Other evidence suggests that crowding, which often leads to a
reduction of resources, leads to aggressive behavior in other species
(Calhoun, 1962). Colinvaux (1980) has argued that crowding is one of
the main reasons for war—thus relating war to population biology, one
of the main disciplines contributing to the new synthesis that is socio-
biology.

3.2. Altruism

In regard to kin-selected altruism, the prediction is that we are most
altruistic toward those who are genetically similar to ourselves, that is,
family rather than friends and friends rather than strangers. Some re-
search bears this out. Freedman (1979) cited several studies in which
respondents reported that their intention would be to help close kin
over distant kin and distant kin over strangers. Other studies have found
that people are more likely to help members of their own race or country
than members of other races or foreigners (Brigham & Richardson, 1979;
Feldman, 1968). People are also more likely to help people they perceive
as similar to themselves (Einswiller, Deaux, & Willits, 1971).

In regard to reciprocal altruism (Trivers, 1971), there is much evi-
dence that human societies have very strong reciprocity rules prescribing
that people should help those who have helped them in the past. It is
certainly a very widespread human behavior. On the basis of much
comparative anthropological data, Mauss (1954) concluded that three
types of obligation are widely distributed in human societies in both
time and space: (a) the obligation to give, (b) the obligation to receive,
and (c) the obligation to repay. Reciprocal exchanges breed cooperation
and good feelings. A failure (or inability) to reciprocate, on the other
hand, breeds bitterness and dislike (Fisher, DePaulo, & Nadler, 1981).
Numerous studies have demonstrated the tendency of individuals to
reciprocate favors (Rushton, 1980). The tendency appears to be there
even among preschoolers (Strayer, Wareing, & Rushton, 1979).
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3.3. Dominance

Rather than having individuals continually competing with one an-
other in an open and scrambling fashion, most social species “solve”
the problem of competition by establishing dominance hierarchies. Once
these are established, individuals “know their place” and relative peace
ensues. Accordingly, and perhaps paradoxically, dominance hierarchies
decrease aggression. The advantage of being closer to the top of the
hierarchy is the greater access to important resources, and particularly
to females. Generally, those at the top of the hierarchy will, for several
reasons, be expected to leave more offspring behind than those lower
in the hierarchy.

In regard to dominance hierarchies and the human species, the
evidence does appear to favor the hypothesis that we organize ourselves
into stratification systems in many different types of group—from pre-
school (Strayer, 1980) to academic science (Cole & Cole, 1973). As many
ethological studies have shown, even in naturally occurring preschool
groups, the members can readily identify, by a variety of independent,
objective techniques such as visual gaze, physical displacement, and
peer nominations, who the top, medium and low ranking persons are.
Furthermore, the evidence is that these hierarchies are linear and stable
over time (Strayer, 1980). Among preschool males, the hierarchies are
based on “toughness,” and those developed by age 6 still hold at age
14 (Freedman, 1979, p. 71). In academic science, the status hierarchies
are often based on publication success (Rushton & Meltzer, 1981).

3.4. Emotionality

Psychologists have been limited in the range of emotional expres-
sions they have studied, often concentrating on the emotions of fear
and anger. Sociobiologists have been even more limited in their analyses
(neither the word anxiety nor the word fear appears in the subject indices
of the books by Barash or Wilson, for example). Nonetheless, there is
reason to expect emotionality to be central to the evolutionary perspec-
tive (Gray, 1971, 1982; Plutchik, 1980).

Gray (1971) discussed the origins of fear in humans and proposed
a model of the way in which the central nervous system organizes avoid-
ance behavior. He suggests that many fearful stimuli have one of four
general characteristics: intensity, novelty, special evolutionary dangers,
or development from social interaction. This last, he suggests, arises
from the dominance and submission behaviors that occur among con-
specifics during social encounters. The interesting aspect of this view is
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that it predicts that when both males and females of the species belong
to overlapping dominance hierarchies (as in many primates, including
humans, and when there is sexual dimorphism favoring the male in
size), females will show more fearfulness than males. If there is no
overlap in the dominance hierarchy (as in other primates and mammals
such as rodents), this sex difference will disappear or be reversed. There
are no doubt other reasons why anxiety and fearfulness have evolved
as adaptive emotional responses. In animals that are capable of learning,
stimuli associated with aversive experiences can be avoided in the future.

3.5. Intelligence

Comparative psychologists have long been interested in relating the
intelligence of animals to their place on the phylogenetic scale, and
physical anthropologists in the evolution of brain size in the evolutionary
line leading to Homo sapiens. Among humans, crude brain size does have
some relation to intelligence. Home habilis, who evolved two million years
ago from the Australopithecus afarensis line, had a a brain size of 800 cc;
Home erectus emerged one and a half million years ago with a brain size
of 1000 cc; and Homo sapiens, emerging perhaps only 500,000 years ago,
has a brain size, on average, of 1,300 to 1,500 cc (Johanson & White,
1979). Among present day humans, Passingham (1979) has demon-
strated that a positive correlation exists between cranial capacity and 1Q,
even when body height and weight are controlled.

Brain size also provides a rough index of the “intelligence” of other
animals, although problems arise with those like the dolphin and ele-
phant which have even larger brains than Homo sapiens. The size of the
brain is related to the size of the body, as is that of any other bodily
organ such as the heart. To overcome this problem, Passingham (1975)
proposed a measure of brain development—the neocortex-medulla vol-
ume—and found that for a number of primate species this measure
correlates with responsiveness to novel objects and with performance
on visual discrimination learning, the latter of which has been shown
to relate to measures of intelligence in human children. Furthermore,
since the neocortex-medulla volume was closely related to indices of
cranial capacity, Passingham suggested it was possible to relate the mea-
sure to the fossil evidence.

3.6. Sexuality

One of the most comprehensive accounts of human sexuality from
a sociobiological perspective has been provided by Symons (1979). As
we mentioned earlier, many genetically based sex differences derive
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from the numerosity and size of the male and female gametes (sperm
and ova). Male gametes are usually tiny and produced in the millions,
whereas female gametes are large and are produced in small numbers.
Numerous predictions follow from this. First, there is a possible genetic
basis for the sexual double standard. Young males, on average, will
maximize their inclusive fitness by being more active, approach-ori-
ented, and vigorous in their pursuit of sex, wanting to engage in sexual
activity fairly speedily with a variety of females. In terms of promulgating
their DNA, there is maximal gain and little cost from adopting this
strategy. Young females, on the other hand, should be relatively selec-
tive as to whom they allow to have intercourse with them, for each
impregnation represents a major genetic investment. Females should be
inclined to delay intercourse until they ascertain that the male has suf-
ficiently desirable characteristics (e.g., is healthy, is high in the status
hierarchy, and is likely to stay around to help raise the child). This is
one of the reasons why females may be more nurturant and sexually
more conservative than males. Some of the strongest support for these
expectations comes from the study of male and female homosexuality,
where male and female subcultures can develop, unconstrained by com-
promise with the opposite sex. Homosexual males are typically found
to be promiscuous and not to maintain long-term relationships. The
opposite is usually true of homosexual females (Symons, 1979).

Three additional implications of the sociobiological perspective will
be offered to explain aspects of human sexual behavior. First, males
should be more jealous and object more to females’ having casual sex
than vice versa. This follows from the male fear of being cuckolded and
thereby tricked into investing his time and energy to raising another
male’s offspring as his own. Daly, Wilson, and Weghorst (1982) found
supporting data for this sociobiological perspective from cross-cultural
and historical reviews of both adultery laws and of homicides, as well
as from analysis of motives for current homicides in Detroit. Second,
males should generally have a strong preference for mating with young
females, whereas females may be relatively more likely to find older
males attractive. This is because males are primarily concerned with
finding mates who will produce healthy offspring, whereas females are
concerned with mating as high up in the status hierarchy as possible
(where older males tend to predominate). This process of “marrying up”
is known as hypergamy and is advantageous to the female if it leads
her (a) to become impregnated by a male with the good genes to become
high in the hierarchy and (b) to gain access to the greater resources
usually available at the top of hierarchies (see van den Berghe & Barash,
1977, for a discussion of human family structure from a sociobiological
perspective). Finally, perhaps related to hypergamy, Freedman (1979)
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suggested that a male, in order to mate successfully, must feel superior
to the female—or at least be unafraid of her—and he speculated that
this is the reason why males tend to demean women, belittle their ac-
complishments, and, in the vernacular (clearly laden with symbolism),
“put them down” (Freedman, 1979, p. 74).

4. The Inheritance of Individual Differences in Behavior
Traits

Most of the work in sociobiology has focused on differences between
species in social behavior or on universals in human behavior. Yet the
theory of evolution requires that there be genetic differences within spe-
cies. Indeed, the first premise of evolutionary theory, as we stressed
above, is that individuals of the same species are not identical. To date,
sociobiologists have not seriously addressed the implications of genetic
variability within Homo sapiens. There is, however, a growing body of
research from the behavior genetic and psychometric traditions which
is of direct relevance to the sociobiological enterprise. This is the study
of genetically based individual (and group) differences in personality
and social behavior.

4.1. The Existence of Stable Individual Differences in Behavior

The sociobiological perspective is quite compatible with the tradi-
tional trait approach to personality. This approach consists of a search
for general laws in which consistent patterns of individual differences
in behavior play a central role. Basic assumptions of this approach in-
clude substantial consistencies of people’s behavior when it has been
reliably assessed and considerable predictive power of measures of traits
in accounting for behavior (Rushton, Jackson, & Paunonen, 1981). Nu-
merous dimensions of personality have been investigated over the last
few decades and assessment techniques created for their measurement
(Anastasi, 1982).

In recent years, the traditional wisdom of the trait approach has
been challenged (Kenrick & Stringfield, 1980; Mischel, 1968). Critics pro-
pose that (a) consistencies are so low as to be unimportant and (b)
whatever consistency exists is primarily in the eye of the beholder. It is
now realized, however, that such criticisms are largely due to a major
error of interpretation—that is, they are based on the low correlations
of .2 or .3 found between single items of behavior. When behaviors are
more reliably assessed, by aggregating over items to remove error vari-
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ance, substantial consistencies are readily found (Epstein, 1979, 1980;
Eysenck, 1981; Rushton, Brainerd, & Pressley, 1983). Moreover, such
behavior traits appear to be longitudinally stable (Block, 1971, 1981;
Conley, in press; Olweus, 1979). An interesting question then becomes:
Where do such traits originate? One answer lies in evolutionary history.

4.2. Estimating the Heritability of Behavior Traits

Several procedures are available for estimating the proportion of
variance in a set of measurements that is attributable both to the genes
and to the environment (Eaves, Last, Young, & Martin, 1978; Falconer,
1981; Fulker, 1981; Plomin et al., 1980). The basic assumption is that
phenotypic (observed) variance in measurements can be partitioned into
environmental (E) and genetic (G) components, which combine in an
additive manner. The model usually also allows for a nonadditive, or
interaction, term (G X E) to deal with possible nonadditive combina-
tions of genetic and environmental effects. Symbolically:

Phenotypic variance = G + E + [G X E]

The estimate of the genetic contribution to phenotypic variance is
often referred to as a heritability coefficient and represented as h* The
heritability of individual differences in behavior may be assessed by
several methods. For example, selective breeding studies of animals may
be undertaken, using cross-fostering to control for upbringing. In hu-
mans, correlations may be calculated between scores on the trait in
question and the degree of relatedness within the family, the best known
example being twin studies. Adoption studies also permit the investi-
gator to separate the effects of environment and heredity. Finally, the
trait in question may be studied in infancy to ascertain whether indi-
vidual differences emerge early and remain stable over time. When stud-
ies such as these have been carried out, a degree of genetic influence
has been detected (Loehlin & Nichols, 1976; Plomin, 1983; Plomin et al.,
1980). In short, the evidence from converging methods confirms the role
of heredity in human personality.

Adoption studies and the comparison of twins are the most widely
used procedures for estimating 4% In twin studies, monozygotic (MZ)
twins are assumed to share 100% of their genes and dizygotic (DZ) twins
are assumed to share, on average, 50% of their genes. By comparing
such twins on a set of measures, one can derive estimates of #2. If the
correlation between scores on a trait is higher for the MZ twins than for
DZ twins, the difference can be attributed to genetic effects if it is as-
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sumed that the differential environment of each type of twin is roughly
equal. Doubling the difference between the MZ and DZ twin correlations
is one widely used estimate of h* (Falconer, 1981; Plomin et al., 1980).
Some have argued that the equal environment assumption is not valid
since MZ twins are said to be treated more similarly than DZ twins.
Much evidence, however, suggests that it is a valid assumption. For
example, when zygosity is wrongly defined by the parents, degree of
twin similarity is better predicted by true zygosity (defined by blood and
fingerprint analyses) than by social definition (Scarr & Carter-Saltzman,
1979).

Mittler (1971) reviewed available twin data using the concordance
method. This involves finding twins with a clearly established disorder
(e.g., in psychiatric hospitals) and then determining whether the cotwin
displays the same disorder. To the degree that monozygotic twins are
more similar to each other than dizygotic twins, the influence of heredity
is established. Table 1 presents the weighted averages of the concordance
rates from the studies reviewed by Mittler. There appears to be a sig-
nificant heritable component to most of these behavioral categories. Sub-
sequent reviews of concordance data by Plomin et al. (1980) and Will-
erman (1979) provided further support for this conclusion.

The typical strategy for calculating heritabilities is to use question-
naire data to compare MZ and DZ twins reared together. Loehlin and
Nichols (1976) carried out one of the most extensive of this type of twin
study by comparing 514 pairs of MZ twins with 336 pairs of DZ twins
who, as high school students, had taken the National Merit Scholarship
test. Each participant took a wide variety of personality, attitude, and
interest questionnaires. The results showed the MZ twins to be roughly
twice as much alike as the DZ twins over a wide range of personality
measures—exactly as would be predicted by genetic theory.

Dramatic examples of identical twin similarity and the heritability
of personality are currently being found at the University of Minnesota
by Thomas Bouchard and his colleagues (Bouchard, Heston, Eckert,
Keyes, & Resnick, 1981). The focus of their study is on identical twins
separated at birth and raised apart. Bouchard (1983) reported that the
34 pairs of identical twins studied to date demonstrated almost as much
similarity on such objective personality scales as the Differential Per-
sonality Questionnaire, the Minnesota Multiphasic Personality Inven-
tory, and the California Psychological Inventory, as did identical twins
raised together. Although individual cases must be interpreted with
great caution, many remarkable similarities of life-style, personal pref-
erences and idiosyncrasies between members of these twin pairs have
also been documented. One pair is the “Jim twins” (Holden, 1980). Both
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were adopted as infants into separate working-class Ohio families. In-
credibly, their lives 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. In addition, their per-
sonality profiles are extremely alike. Another pair is 47-year-old Oskar
and Jock (Holden, 1980). While one was raised as a German Catholic
and Nazi youth, the other lived as a Jew in Trinidad, Israel, and the
United States. Similarities between the two were apparent from the
outset. Both arrived at the research center wearing wire-rimmed glasses
and mustaches. They share many idiosyncrasies: they like spicy foods
and sweet liqueurs, are absentminded, flush the toilet before using it,
store rubber bands on their wrists, and have domineering relationships
with women. They also have extremely similar profiles on objectively
measured personality tests.

In the remainder of this section, a brief review is offered on the
heritability of individual differences in several areas: activity level,
aggression, altruism, chronogenetics, criminality, dominance, emotion-
ality, intelligence, locus of control, political attitudes, sexuality, socia-
bility, values, and vocational interests.

4.3. Activity Level

Several investigations have found evidence that individual differ-
ences in activity level are in part inherited. These include studies by
Buss, Plomin, and Willerman (1973), Owen and Sines (1970), Scarr (1966),
and Willerman (1973). In one of these, Scarr (1966) assessed activity
using a cluster of related measures including ratings, experimental tasks,
and interviews. The subjects were 61 pairs of MZ and DZ girls between
the ages of 6 and 10. Although the particular heritabilities differed from
measure to measure, the average heritability was found to be .31. An
interesting aspect of Scarr’s work was her analysis of data from those
twins mistakenly identified by the mothers as being DZ when they were
actually MZ, and MZ when they were actually DZ (as correctly deter-
mined by blood grouping). She found that mothers” incorrect beliefs
about their children’s zygosity did not affect ratings of their children on
activity level. That is, MZ twins mistakenly identified by their mothers
as DZ were similar in scores to correctly identified MZ twins, and DZ
twins mistakenly identified as MZ were similar in scores to other DZ
twins. In another study, Willerman (1973) tested 93 sets of same-sexed
twins and found the heritability of activity-level to be close to .70. Ad-
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ditional studies, reviewed by Buss and Plomin (1975), also suggest that
there is substantial heritability to activity level.

4.4. Aggression

Several studies have been conducted on the heritability of individual
differences in aggressiveness (Eysenck & Eysenck, 1976; Loehlin & Ni-
chols, 1976; Owen & Sines, 1970; Rushton, Fulker, Neale, Nias, & Eysenck,
1984; Scarr, 1966). In Scarr’s study, parents completed the Adjective
Check List to describe their children. On this measure aggressiveness
had a heritability of .40. In Loehlin and Nichols’ investigation with 850
twin pairs, cluster analyses were carried out of self-ratings on various
traits. Two clusters that Loehlin and Nichols labelled “argumentative”
and “family quarrel” showed the MZ twins to be about twice as alike
as the DZ twins. Rushton et al., (1984) gave a 47-item questionnaire
measuring both aggressiveness and assertiveness to 573 adult twin pairs
and found about 50% of the variance on each scale to be associated with
genetic effects. Finally, psychoticism, a dimension correlated with hos-
tility, has a reported heritability of .80 (Eysenck & Eysenck, 1976; Fulker,
1981).

4.5. Altruism

At least three studies have been carried out to test for the existence
of genetically based individual differences in human altruism (Loehlin
& Nichols, 1976, Matthews, Batson, Horn, & Rosenman, 1981; Rushton,
Fulker, Neale, Blizard, & Eysenck, in press). Loehlin and Nichols carried
out cluster analyses of self-ratings made by 850 twin pairs on various
traits. One cluster that Loehlin and Nichols labelled “kind” demon-
strated a heritability of .44. Matthews et al. (1981) analyzed twin re-
sponses to a self-report measure of empathy and estimated a heritability
of .72. In the Rushton et al. study, three separate questionnaires mea-
suring altruistic tendencies were completed by 573 twin pairs. Approx-
imately 50% of the variance on each scale was found to be associated
with additive genetic influences.

4.6. Chronogenetics

Genetic mechanisms turn on and off over the course of a lifetime.
Common phenomena that reflect such genetic clockworks are the age
of onset of puberty and menopause. Identical twins are highly concor-
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dant for both events, whether reared apart or together (Bouchard, 1982).
Comparisons of MZ and DZ twins have demonstrated that the genes
also influence the age of first sexual intercourse (Martin, Eaves, & Eysenck,
1977). Another example is Huntington’s chorea, a degenerative disorder
of the central nervous system caused by a dominant gene. Age of onset
varies from 5 to over 75, but family studies show that it is under genetic
control. Chronogenetics also affects cognitive development. Wilson (1983)
examined genetic influence on the developmental spurts and lags so
characteristic of young children. He compared a large sample of MZ and
DZ twins from 3 months to 6 years of age, with measures made of height
and mental development. The synchronies in developmental lags and
spurts averaged about .9 for MZ twins but only about .5 for DZ twins,
demonstrating the high heritability of these developmental trajectories.

4.7. Criminality

Historically there has been a belief that criminals are born as well
as made (Eysenck, 1977). Studies of the concordance rates of MZ and
DZ twins provide evidence in favor of this hypothesis (see Table 1).
Additional support derives from adoption studies. Plomin et al. (1980)
reviewed four of these carried out in Denmark and the United States by
Crowe (1972, 1974), Hutchings and Mednick (1975), and Schulsinger
(1972). These studies included 321 first-degree biological relatives of
adopted criminal or psychopathic probands and 316 controls (biological
relatives of adoptees who had shown no criminality). Twenty-five per-
cent of the biological relatives of criminal probands either had criminal
records or were diagnosed as psychopathic. In the control group, only
13% of the biological relatives were similarly diagnosed. Plomin et al.
(1980) concluded: “These studies thus provide significant evidence for
the involvement of heredity in criminal behavior” (p. 352). Ellis (1982)
reviewed the evidence from four classes of research design bearing on
the genetics of criminality: general pedigree (or family) studies, twin
studies, karyotype studies, and adoption studies. He concluded that
“most of the evidence is extremely supportive of the proposition that
human variation in tendencies to commit criminal behavior is signifi-
cantly affected by some genetic factors” (p. 43).

Conversely, support for the inheritance of law-abiding behavior
comes from studies assessing the heritability of such scales on the Cal-
ifornia Psychological Inventory as Responsibility, Socialization, and Self-
control. A review of several studies using these dimensions demon-
strates heritabilities ranging from .30 to .40 (Carey, Goldsmith, Tellegan,
& Gottesman, 1978).



1 ® Sociobiology and Individual Differences 21

4.8. Dominance

Using a variety of assessment techniques, several studies have found
individual differences in interpersonal dominance to be largely inherited
(e.g., Gottesman, 1963, 1966; Loehlin & Nichols, 1976). In a longitudinal
study of 42 twin pairs, Dworkin, Burke, Maher, and Gottesman (1976)
found that individual differences in dominance, as assessed on the Cal-
ifornia Psychological Inventory, remained stable over a 12-year time
period, as did the heritability estimate. Carey et al. (1978), in a review
of the literature, reported that, of all traits, dominance is one of those
most reliably found to be heritable, with a weighted mean heritability
coefficient, over several samples, of .56.

4.9. Emotionality

Individual differences in emotional reactivity have long been thought
to be partly inherited, and several studies have reported substantial
heritability coefficients (e.g., Buss, Plomin, & Willerman, 1973; Cattell,
Blewett, & Beloff, 1955; Dworkin et al., 1976; Fulker, 1981; Scarr, 1966;
Vandenberg, 1962). All of these focused on emotionality as anxiousness
and “neuroticism.” The largest heritability study of this trait was carried
out by Floderus-Myrhed, Pedersen, and Rasmuson (1980). They admin-
istered the Eysenck Personality Inventory to 12,898 unselected twin pairs
of the Swedish Twin Registry. The heritability index for neuroticism was
0.50 for men and 0.58 for women. The opposite side of the coin, emo-
tional stability (measured by the California Psychological Inventory’s
Sense of Well-Being Scale), has also been found to have significant her-
itabilities, both in adolescence and 12 years later in adulthood, as in the
previously mentioned study by Dworkin et al. (1976).

4.10. Intelligence

Ever since Galton (1869), more heritability estimates of intelligence
have been computed than of any other trait. The data published prior
to 1963 were reviewed by Erlenmeyer-Kimling and Jarvik (1963) and
were compatible with an estimated heritability as high as .80. Many of
these studies were subsequently criticized by Kamin (1974), who argued
that flaws in them required an estimation of the heritability of intelligence
to be closer to zero. Newer data and reviews (e.g., Cattell, 1980, 1982;
Loehlin & Nichols, 1976; Plomin & DeFries, 1980), however, have con-
firmed the high heritability of intelligence. 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
correlations, based on 113,942 pairings. The results were in accord with
a polygenic model of the inheritance of IQ. Figure 2 displays the cor-
relations between relatives, biological and adoptive, in the 111 studies.

4.11. Locus of Control

The Internal-External Locus of Control Scale (I-E scale) was devel-
oped as a continuous measure of the attitude with which individuals
relate their own behavior to its contingent reward or punishment (Rotter,
1966). 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 recent study by Miller and Rose (1982)
reported a twin family study of variation in locus of control. The I-E
scale was administered to a total of 598 individuals; pair-wise resem-
blance was assessed in 109 twin-siblings, 106 spousal pairs, and 54-62
pairings of single parents and their offspring. The results revealed her-
itability estimates > .50. In the above study, the heritability estimates
based on the comparison of MZ and DZ twins were corroborated by
also estimating heritability through the regression of offspring on parent
and the correlation between nontwin siblings.

4.12. Political Attitudes

It has generally been assumed that political attitudes are for the
most part environmentally determined. However, in a large-scale twin
study of social and political attitudes, Eaves and Eysenck (1974) found
that a dimension of Radicalism-Conservatism had a heritability of .65;
Tough-mindedness, a factor identifiable with ideological commitment,
had a heritability of .54; and the tendency to voice extreme views, ir-
respective of right- or left-wing bias, had a heritability of .37.

4.13. Sexuality

This can be viewed in at least two ways as a personality trait. One
is a continuum of masculine-feminine attitude, the other is strength of
sex drive. Studies carried out with the Minnesota Multiphasic Personality
Inventory Masculinity-Femininity (Attitude) Scale show no apparent
heritability for this measure (Dworkin et al., 1976; Gottesman, 1963,
1966). A large study of twins, using questionnaire measures of strength
of sex drive, found direct evidence that inheritance plays a substantial
role in accounting for individual differences in strength of sex drive
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(Eysenck, 1976). Differences in sex drive were found to be predictive of
many phenomena, including age of first sexual intercourse, which itself
has been shown to be under genetic influence (Martin, Eaves, & Eysenck,
1977).

4.14. Sociability

Sociability is another well-researched trait, and again the evidence
favors the hypothesis of a large genetic component. Using different
paper and pencil indices of the trait, some studies have found greater
than 50% of the variance in individual differences in sociability to be
inherited (Carey et al., 1978; Cattell, 1981; Dworkin et al., 1976; Eaves &
Eysenck, 1975; Floderus-Myrhed et al., 1980; Fulker, 1981; Gottesman,
1963, 1966; Loehlin & Nichols, 1976; Owen & Sines, 1970; Scarr, 1969).
In the largest of these studies, Floderus-Myrhed et al. gave the Eysenck
Personality Inventory to 12,898 unselected twin pairs of the Swedish
Twin Registry. The heritability index for extraversion, highly related to
measures of sociability, was .54 (men) and .66 (women).

4.15. Values and Vocational Interests

Loehlin and Nichols’ (1976) study of 850 twin pairs raised together
provides evidence for the heritability of both values and vocational in-
terest. Values such as the desire to be well-adjusted, popular and kind
were found to have a significant genetic component. Having scientific,
artistic, and leadership goals were similarly found to be genetically in-
fluenced as were a range of career preferences, including those for sales,
bluecollar management, teaching, banking, literary, military, social ser-
vice, and sports. Bouchard (1983) reported that, on measures of voca-
tional interest, his 3¢ MZ twins raised apart were just as alike as MZ
twins raised together. Moreover, both types of MZ twins were twice as
similar as related individuals who share half their genes and live together
(e.g., parents compared with offspring, or siblings, including DZ twins,
compared). Adoption studies also confirm the heritability of vocational
interests. Grotevant, Scarr, and Weinberg (1977) contrasted 194 adopted
with 237 biological siblings, all of whom had spent an average of 18
years in their families. While biological siblings shared modestly similar
interests, adoptive siblings did not.

4.16. A Summary of the Evidence

The evidence from comparisons of MZ and DZ twins demonstrates
significant heritabilities for individual differences in such areas as activity
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level, aggression, altruism, criminality, dominance, emotionality, intel-
ligence, locus of control, political attitudes, sexuality, sociability, values,
and vocational interest. Additional evidence in support of the hypothesis
of heritability of human personality was available from sources other
than twin studies. Adoption studies, for example, demonstrated the
heritability of individual susceptibility to criminality (Ellis, 1982; Plomin
et al., 1980). Another research procedure was to calculate correlations
between scores on the trait in question and degree of genetic relatedness
within the extended family. When this was done for intelligence, for
example, the results favor a genetic model (Figure 2). In short, on the
basis of the findings from several lines of investigation, we may conclude
that the evidence favors the hypothesis that a large and significant com-
ponent of the individual difference variance in human personality is
inherited.

A cautionary note is essential: Despite the increasing number of
studies using increasingly sophisticated techniques (e.g., Cattell, 1982;
Eaves et al., 1978; Fulker, 1981) which point to the role of the genes in
shaping personality, many uncertainties remain. The number of studies
on the heritability of personality lags far behind equivalent research
efforts on environmental determinants. Also, unlike the studies with
intelligence, heritability studies of personality have rested primarily on
the comparison of MZ and DZ twins. Although some of the criticisms
of this approach (e.g., that MZ and DZ twins have very different en-
vironments) do not seem to be true (see the discussion of Scarr’s (1966)
study on activity level, above, or her further discussion in Scarr and
Carter-Saltzman, 1979), nonetheless, confidence would accrue if corro-
borative findings were obtained using different procedures. When other
procedures have been used, the heritability estimates for personality
have sometimes been in the region of .20 to .30, compared to the .50
often found with MZ-DZ comparisons (Ahern, Johnson, Wilson,
McClearn, & Vandenberg, 1982; Cattell, Vaughan, Schuerger, & Rao,
1982; Loehlin, Horn, & Willerman, 1981; Scarr, Webber, Weinberg, &
Wittig, 1981). Ahern et al. (1982), for example, measured 54 personality
traits with such psychometric tests as the Adjective Check List, the
Eysenck Personality Inventory, the Comrey Personality Scales, and the
Cattell Sixteen Personality Factor Scales, in 118 families (n = 456 indi-
viduals). They then computed regression coefficients and correlation
coefficients between all possible kinships, for example, offspring on
midparent, sib-sib. The mean value over all 54 midparent-offspring
regressions was .21 and the average sib-sib correlation was 0.10. Both
these figures yield heritability estimates of 20%. Regardless of the exact
figure, however, it seems clear that a significant proportion of variance
in human personality is inherited.
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5. Group Differences in Inherited Behavior Traits

One aspect of human sociobiology that has been relatively unex-
plored is the question of inherited differences between groups. If groups
become susceptible to different environmental selection pressures, this
will lead to distributions of traits about different means. This is readily
understandable and accepted when it is applied to group differences in
skin color (as in our example above) or, say, tolerance to heat. Baker
(1977), for example, discussed how Peruvian Indians evolved body sys-
tems that allow them to survive in the cold mountain tops of the Andes.
At the other extreme, black Africans have evolved physiological systems
that enable them to survive the heat of tropical climates. As it is with
morphology, so it is with behavior. If hunting is adaptive in one eco-
logical setting, then any genetically based traits that enhance that ability
(e.g., agility, endurance) will increase in that group. All that is required
is that individuals who are high on those traits produce more kin that
reach reproductive maturity than those lower on the same trait. If the
ecological pressures derive from an agricultural setting, then behavior
traits that enhance agriculture will increase. Campbell (1965) conjectured
that traits such as the ability to delay gratification, industriousness, and
the ability to save might be selected for in agricultural communities. A
priori, then, it is to be expected that groups that have been subjected to
different selection pressures will exhibit differences in behavior attrib-
utable to different genotypes.

Before beginning this section it is worthwhile to repeat what many
others have said in this context: That variations in personality within
groups are greater than those between groups. In other words, despite
mean differences, there is significant overlap in the group distributions
being compared. Three sets of group differences will be reviewed: sex,
socioeconomic status, and ethnic.

5.1. Sex Differences

Differences in the behavior of males and females in regard to sexual
activity have already been discussed. In a review of the sex difference
literature, Maccoby and Jacklin (1974) concluded that males had higher
mean scores than females in aggressiveness, dominance, social exhibi-
tionism, and spatial IQ, whereas females had higher mean scores than
males in verbal IQ and possibly in social responsivity.

This review was criticized by Block (1976), who argued that it was,
in fact, biased against detecting sex differences. Block provided an al-
ternative retabulation demonstrating that sex differences occur on an



1 ® Sociobiology and Individual Differences 27

even greater variety of traits. In a discussion of this and subsequent
studies, Rushton, Brainerd, and Pressley (1983) retabulated Block’s anal-
yses. This retabulation can be seen in Table 2.

Block’s meta-analysis led her to rather different conclusions from
Maccoby and Jacklin’s. Block (1976) concluded that males not only are
higher on spatial and quantitative abilities and aggressiveness, but also
are

better on insight problems requiring restructuring, and more dominant and
have a stronger, more potent, self-concept, are more curious and exploring,
more active, and more impulsive. (p. 307)

In addition, she suggested that females not only score higher on tests
of verbal ability but also

express more fear, are more susceptible to anxiety, are more lacking in task
confidence, seek more help and reassurance, maintain greater proximity to
friends, score higher on social desirability, and, at the younger ages at which
compliance has been studied, are more compliant with adults. (p. 307)

That males are more aggressive than females appears to be due, at
least in part, to heredity, for the difference appears in most other mam-
malian species and is strongly influenced by the amount of prenatal
gonadal hormones (Hines, 1982). Unless protecting their young, females
will usually not fight, despite severe provocation. In contrast, males in
many species fight readily, even in the absence of external provocation.
Moreover, males of many species, given injections of testosterone in
infancy, exhibit an increase in fighting behavior when adults, whereas
males castrated before puberty rarely fight. Opposites of aggression, for
example, empathy and altruism, also exhibit evidence of sex linkage. In
reviews of the literature, Eisenberg and Lennon (1983) and Rushton
(1980) found that on average females were more empathic and concerned
about others than were males.

Freedman (1979) summarized evidence that these two basic sex dif-
ferences, active aggression and social responsiveness, begin to emerge
at infancy. Male babies cry more, kick more, and respond less to vocal
cajoling. Female babies kick less and allow more cuddling. By 9 months,
female babies smile more than males (a sex difference that lasts a lifetime)
and are more socially oriented (they can better discriminate male from
female voices, attend to faces more, and babble responsively more). By
one year of age, males are relatively more mechanical and more given
to problem solving; they pull dolls apart and try to put them back to-
gether, whereas females are more inclined to cuddle them. These me-
chanical differences also show up in children blind from birth. Females,
on the other hand, are on average more alert than males to vocal sounds
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Table 2. Proportions of Studies Demonstrating Sex Differences Based on
Block’s (1976) Reanalysis of Maccoby and Jacklin’s (1974) Literature Review*

Ratio of significant comparisons to total
number of comparisons

Girls and women Boys and men
(significantly higher) (significantly higher)

Behavior assessed Ratio Proportion Ratio Proportion
Cognitive dimensions
Verbal abilities 45/160 .28 18/160 .09
Spatial abilities 5/100 .05 35/100 .35
Quantitative abilities 6/35 17 14/35 .40
Analytic impulsivity 6/80 .08 22/80 .28
Breaking set-responses to “insight”
problems 0/14 .00 12/14 .86
Anagrams—breaking up words to
form new words 4/10 .40 0/10 .00
Descriptive, analytic sorting style 0/6 .00 1/6 17
Auditorially oriented 6/26 .23 2/26 .08
Social dimensions
Aggressiveness 5/94 .05 52/94 .55
Empathy; sensitivity to social cues 7/31 .23 3/31 .10
Fear, timidity, anxiety 36/79 .46 0/79 .00
Activity level 6/109 .06 39/109 .36
Competitiveness 6/50 12 14/50 .28
Dominance 4/89 .05 35/89 .39
Compliance and rule following 26/51 .51 1/51 .02
Nurturance, maternal behavior,
helping, donating, and sharing 10/58 17 7/58 12
Sociability 60/215 .28 36/215 17
Suggestibility 36/125 .29 8/125 .06
Achievement orientation 5/23 22 4/23 17
Dependency 28/88 .32 10/88 A1
Curiosity and exploration 8/50 .16 20/50 .40
Social desirability 719 .78 0/9 .00
Self-concept
Strength and potency of
self-concept 0/8 .00 7/8 .88
Low self-esteem 20/84 .24 13/84 .16
Confidence on task performance 0/33 .00 25/33 .76
Other
Tactile sensitivity 5/13 .38 0/13 .00

* After Rushton, Brainerd, and Pressley, 1983.
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from the first few weeks of life. Throughout later life females are better
on average at all verbal and linguistic tasks, including learning new
languages.

5.2. Socioeconomic Status (SES) Differences

Sociobiological theorizing might well lead to the expectation that
terrestrial primates such as Homo sapiens would form themselves into
dominance hierarchies in which those at the top exhibit high levels of
whatever traits make for success in that culture and in turn get a greater
than equal share of whatever scarce resources are available. In hunting
societies those at the top will be the best hunters; in warrior societies
those at the top will be the best warriors, etc. Furthermore, it would
perhaps be expected that those traits which led to mobility up or down
the status hierarchy would have an inherited, genetic basis.

The socioeconomic status dominance hierarchies of our own in-
dustrial-technological societies in the late twentieth century are partly
built on intelligence, as measured, for example, by standard IQ tests.
Several reviews of this literature have appeared (e.g., Eysenck, 1979;
Herrnstein, 1973; Jensen, 1980, 1981a; Scarr, 1981). The basic finding is
that there is a difference of nearly 3 standard deviations (40 IQ points)
between average members of the professional and the unskilled classes.
These are group-mean differences, with considerable overlap of distri-
butions. Nonetheless, the overall correlation between IQ and social class
appears to range from +.50 to + .90, depending on how the correlations
are computed. Evidence of this relationship between IQ and SES comes
from studies in the countries of continental Europe, the United King-
dom, and the United States. (For a recent study carried out in Poland,
see Firkowska-Mankiewicz & Czarkowski, 1982.) Furthermore, it ap-
pears that the relationship is partly based on genetically inherited IQ.

The evidence for the overall inheritance of IQ has already been
discussed (see Figure 2). The particular evidence for the inheritance of
these socioeconomic status differences arises from at least three sources.
First, causal modeling studies demonstrate the capacity of IQ to relate
to occupational level and performance even when the effects of edu-
cation, parental income, and the like are controlled (see Jensen, 1980,
pp. 339-353). Second, there is the phenomenon of “regression to the
mean.” Compared to their parents, children of high IQ parents have
lower average IQs and children of low IQ parents have higher average
IQs. These data are predicted by genetic theory through the mechanism
of dominant and recessive gene combinations (see Eysenck, 1979, pp.
120-122). Third, there is evidence from studies of intergenerational social
mobility. In one study, Waller (1971) obtained the IQ scores of 130 fathers
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and their 172 adult sons, all of whom had been routinely tested during
their high school years in Minnesota. The IQs ranged from below 80 to
above 130 and were highly related to social class. The most interesting
finding was in regard to social mobility: Children with lower IQs than
their fathers went down in social class as adults, and those with higher
IQs went up (r = .37 between difference in father-son social class and
difference in father-son IQ).

5.3. Ethnic-Group Differences

In this section some of the most consistently found ethnic-group
differences will be discussed.

5.3.1. Activity Level

There appear to be replicable ethnic-group differences in activity
level. Freedman (1979) provided Afro-, Chinese-, and Euro-American
one-day-olds with a variety of tests measuring how active or passive
they were. Consistently, babies of Chinese ancestry were quieter and
more readily soothed than the more easily aroused, more active, and
harder to soothe Euro-American babies. Afro-American babies were in
turn more active than Euro-American ones. One measure involved press-
ing the baby’s nose with a cloth, forcing it to breathe with its mouth.
Most Euro-American and Afro-American babies fought this immediately
whereas the average baby of Chinese ancestry continued to lie on its
back and breathe through its mouth. Subsequent infant studies repli-
cated these findings in other countries and with different samples (Freed-
man, 1979). Among the most quiescent were the Navajo Indians of the
southwestern United States. These infants stoically spend much of their
first six months of life wrapped to a cradleboard. For many years an-
thropologists interpreted this as an environmental cause of later Indian
impassiveness. Freedman (1979), however, believed the cause to be ge-
netic. Attempts to get Euro-American children to accept the cradleboard
have apparently met with no success. (The Navajo, like the Chinese,
are classified as being of mongoloid ancestry.) Japanese babies seem to
have temperaments similar to the Chinese and Navajo, thus providing
further evidence for a genetic basis.

5.3.2. Intelligence

The previous section on passivity-activity found that Europeans
scored between Asians and Africans. This ordering may also be true
with intelligence. Evidence is accumulating, from international as well
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as intranational investigations, that, on Euro-American-originated, stan-
dardized intelligence tests, some Asian peoples score from '/; to ?/5 of a
standard deviation higher than Europeans. Europeans, in turn, score
about one standard deviation higher than African-descended peoples.
Jensen’s (1969) monograph is an often cited starting point for discussion.
Jensen pointed to the 40 IQ point difference, just discussed, between
adults in the unskilled working class and those in the professional class
and considered the evidence that such differences were partly genetic
in origin. He then pointed to the difference of 15 IQ points (one standard
deviation), established over several decades, between Afro-Americans
and Euro-Americans. While acknowledging the problem of extrapolating
from within-group heritability to between-group, he conjectured that
some of this ethnic-group difference in intelligence might be inherited.
Since that time, more data have come to light.

First, it would seem that, despite social changes since the 1960s and
attempts to ameliorate the situation (desegregation, busing, affirmative-
action programs, head-start schooling, etc.) the ethnic-group difference
betwen Afro- and Euro-Americans in mean IQ has not disappeared (e.g.,
Hall & Kaye, 1980; Scarr, 1981); the differences are about as large today
as they were at the time of the First World War (Loehlin, Lindzey, &
Spuhler, 1975). From an environmental perspective it can be argued that
social action has not gone far enough or been implemented long enough
to counteract historical inequalities. This may be the case; as yet, though,
no social changes have succeeded in eliminating the differences.

Second, Jensen has addressed criticisms which argue against his
hypothesis of a genetic basis to the difference in ethnic-group IQ. The
most common argument used to discount reported IQ differences among
ethnic groups is that the IQ tests themselves are culturally biased. Jensen
(1980) provided analyses of the difference scores between Afro- and
Euro-Americans on the types of items typically found on IQ tests. Those
items judged to be most culturally biased showed the smallest differ-
ences between Afro-American and Euro-American children. Those items,
on the other hand, that were least culturally biased (and loaded most
highly on “g”) showed the greatest differences between these ethnic
groups (Jensen, 1980, 1983). (“g” is the label given to the general factor
of intelligence that emerges when factor analysis is carried out on dif-
ferent measures of complex mental ability.) Moreover, Jensen (1977) and
Vernon and Jensen (in press) have found that reaction time measures,
which are positively related to intelligence tests and which assess the
speed with which individuals perform basic cognitive processes, likewise
demonstrate the ethnic group difference. On a manifest level at least,
these tests lack cultural bias. Thus, the cultural bias argument has been
considerably weakened.
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Third, Lynn (1978) reviewed studies of ethnic and national differ-
ences in intelligence from around the world. Although sampling pro-
cedures of some of the studies may be questionable, they do show a
consistent difference of one standard deviation between Europeans and
sub-Saharan Africans—including the children of middle-class Africans
in such postcolonial countries as Nigeria, Tanzania, and Uganda. More
recent data support this. For example, Buj (1981) tested the IQ of 10,737
Europeans in 21 different countries using Cattell’s CFT3 Scale, a non-
verbal culture-fair test. Although the mean IQs varied somewhat from
country to country, the overall European mean was 102.2 with a standard
deviation of 18.7. The same test was given to 225 Ghanians in Akkra,
who obtained a mean IQ score of 82.2. Furthermore, similar lower scores
are found among African-descended children in Jamaica and the United
Kingdom (Lynn, 1978; Scarr, Caparulo, Ferdman, Tower, & Caplan,
1983).

There is a welter of additional data regarding the genetics of these
ethnic-group differences which limited space does not allow us to pur-
sue. These are concerned with such issues as (a) whether heritabilities
calculated on IQs of Afro-Americans are lower than they are for Euro-
Americans (if lower, the environment might well be having a suppres-
sant effect on Afro-American IQ); (b) whether Afro-American IQs in-
crease to the level of Euro-Americans if these children are adopted at
birth by families of European descent and raised in upper-middle-class
environments; and (c) whether Afro-American IQs vary with the amount
of European genetic admixture. These issues are currently debated (Jen-
sen, 1981b; Kamin, 1981; Osborne, 1978; Scarr, 1981). Continuing re-
search should ultimately allow resolution.

Recently, Lynn (1977, 1978, 1982; Lynn & Dziobon, 1980) and Ver-
non (1982) have extended the ethnic-group IQ literature to include Asians.
In one study, Lynn (1977) reported that when the WAIS was standard-
ized on 1,070 children and 1,682 adults in Japan in the early 1950s, the
average Japanese IQ was 106.6 (compared with the mean IQ of 100 for
Euro-Americans and British peoples, i.e., '/; of a standard deviation
higher). In a second study, Lynn and Dziobon (1980) showed that the
higher Japanese IQ was maintained when Japanese and Euro-American
scores were recalibrated against a British sample, which made relative
comparisons more meaningful. More recently still, Lynn (1982) reported
an analysis of results from the standardization in Japan in 1975 of the
new revised version of the American Wechsler Intelligence Scale for
Children. This showed that the Japanese-American disparity in mean
IQ has increased since the early 1950s. Among the younger generation
the mean Japanese IQ is approximately 111, some 11 points (i.e., %5 of
a standard deviation) above the mean IQ of the United States and other
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Western populations. Lynn pointed out that with this difference in mean
IQ, 10% of the Japanese younger generation had IQs above 130 (gifted).
Among the population as a whole, 77% of the Japanese had a higher
IQ than the average American or European.

Vernon (1982) has documented a great deal of research concerned
with the abilities and achievements of Chinese and Japanese immigrants
in Canada and the United States. His findings demonstrate that, despite
discrimination and deprivation, on the average, they appear to have
reached higher educational and occupational levels than Euro-Ameri-
cans, as well as having scored higher on intelligence tests. Of interest
is the fact that the initial Chinese immigrants came from poor and un-
educated peasant backgrounds and yet even their first-generation chil-
dren were making their way up the educational and socioeconomic lad-
der. Vernon (1982) allowed that genetic factors may be involved in these
mental differences between Asian and European peoples.

5.3.3. Physical Coordination

Ethnic-group differences in physical coordination have been found
from birth onwards and again we find the interesting rank ordering in
which Europeans fall midway between Asian and African people. Freed-
man (1979) summarized the results of 15 independent studies, including
some of his own. African babies, tested in various parts of East and
West Africa, were more advanced in physical coordination compared
with those of Asian and European descent. African newborns, for ex-
ample, were often found to hold their heads erect. These results are
unlikely to be due to current cultural differences, for the same ethnic-
group differences emerge when Afro-Americans are tested. Afro-Amer-
ican children also walk at an average age of 11 months, compared with
12 months in Euro-Americans and 13 months in American Indians.

Do these relationships remain in adulthood? Some evidence sug-
gests that they might. Relative to their overall percentage in the general
population, Afro-Americans are “overrepresented” in United States
professional sporting events (Time Magazine, 1977). Moreover, African-
descended people living in Britain are increasingly “overrepresented”
in British sports (Cashmere, 1982). These data are compatible with ge-
netically based group differences in physical coordination.

5.3.4. Other Personality Traits

A surprisingly large number of studies have been carried out to test
the personality of the Chinese and Japanese, both in their homelands
and in North America (Vernon, 1982). Many investigators gave univer-
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sity students standardized personality tests such as Cattell's Sixteen
Personality Factor Questionnaire, the Eysenck Personality Question-
naire, and the Edwards Personal Preference Schedule. Other studies
relied on naturalistic observation and interviews. The evidence consist-
ently favored the hypothesis that on average Asians were both more
introverted and more anxious than Euro-Americans and less dominant
and less aggressive. These differences also manifested themselves in
play behavior, with Oriental children being quieter, more cautious, and
less competitive and aggressive than Euro-Americans (see, also, Freed-
man, 1979, pp. 155-156). Interestingly enough, Eskimos, who are also
of mongoloid origin, were also seen as behaviorally restrained (LeVine,
1975, p.19). To Eskimos, Euro-Americans seemed “emotionally volatile”
(LeVine, 1975, p. 19), as they also did when contrasted with Chinese-
Americans (Freedman, 1979, p.156).

If the framework advocated here is correct, then open-ended but
exciting empirical questions can be raised. Are there other group dif-
ferences in personality that might stem from genetically based traits: for
example, in aggression, altruism, criminality, dominance, emotionality,
locus of control, political attitudes, sexuality, sociability, values, and
vocational interest? Englishmen are said to be reserved and circumspect,
and Americans are said to be open and direct. Do these and similar
stereotypes reflect real psychological differences among human popu-
lations? Do these differences subsequently lead to the particular social
and cultural institutions which people generate and participate in? At
the moment most of our information stems from stereotypes. The study
of cross-cultural differences in (partly inherited) personality and their
relation to culture could be an empirical gold mine.

6. Sociobiology and Social Learning

Social learning is particularly important for a species such as our
own. It is a characteristic of Homo sapiens that there is a great deal of
plasticity in our nervous systems. We are genetically programmed to
learn from our environments. We even have our own species-specific
ways of learning, such as verbal instruction.

Moving into the realm of social learning, however, does not leave
sociobiology behind. From a sociobiological perspective, social learning
is an additional mechanism affecting the transmission of DNA into the
next and subsequent generations. One consequence of social learning
is to increase enormously the range of phenotypic variation that is dis-
played. This increases the range of ecological niches that humans can
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fill and provides more material on which natural selection can operate.
Individual differences among people (and groups) are to a large extent
also a result of social learning. Such procedures as classical conditioning
and operant and observational learning have major effects on the de-
velopment and maintenance of individual differences. Indeed, effective
therapeutic programs have come into being based on these principles
(Wilson & O’Leary, 1980).

One question that arises is whether genetic differences between
people in personality interact with learning processes. Significant ad-
vances in understanding people are particularly likely to grow out of
such study, for information is gained simultaneously about procedures
of social learning, about the core structure of personality, and of the
very heart of interactionism which constitutes a consensual framework
for personality psychology (Bandura, 1978; Endler & Magnusson, 1976).

Two genetic trait X learning process interactions will be described
to demonstrate the possibilities in this relatively untapped area of psy-
chological research: These are: (1) IQ X learning procedure and (2) ex-
traversion X conditioning.

6.1. IQ Xx Learning Procedure Interactions

Jensen (1973) suggested that factor analyses of tests of IQ, scholastic
achievement, and information-processing ability reveal two types of cog-
nitive ability, which he calls Level I and Level II. Level I ability appears
to be more dependent on associative and memory processes, where
Level I ability appears to be more dependent on abstract and conceptual
processes. Intelligence tests typically assess Level II abilities to a greater
extent than Level I. Although the two ability types are themselves cor-
related, the correlations are low enough to allow some children of poor
Level II ability to do very well on Level I ability tests. Jensen found that,
although ethnic group and socioeconomic status differences in Level II
are substantial, they are only slight, or nonexistent, on Level I.

Jensen (1973) has proposed that these differences of type in ability
level have implications for education. Whereas those with Level I ability
will learn most readily through rote memory training, those with Level
Il ability will learn most readily if the information is presented more
abstractly. There is an increasing amount of research evidence favoring
this hypothesis (Hall & Kaye, 1980; Vernon, 1981). From this perspective,
then, acknowledgment of genetic diversity and employment of corre-
sponding learning environments which maximize ultimate performance
behavior is an example of a genetic trait X learning environment inter-
action that, if applied, has consequences of potential benefit to society.
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6.2. Extraversion X Social Learning Interactions

Both Eysenck (1967, 1981) and Gray (1970, 1981) have proposed
theories of personality functioning in which genetically based individual
differences in conditionability play a part. Both theories are concerned
with the dimensions of Extraversion-Introversion, and Emotional-
ity-Stability. Eysenck’s view is that extraverts should condition less well
than introverts due to their low cortical arousal. Gray proposed that
extraverts condition less well only under punishment learning due to
their relative insensitivity to punishment. Gray’s theory predicts extrav-
erts to condition better than introverts under reward learning. Both Eysenck
and Gray expect those high on measures of emotionality to be more
conditionable under both reward and punishment learning than those
low on emotionality.

Both Eysenck’s and Gray’s theories order disparate data and make
testable predictions. For example, they explain why “clusters” develop
in types of neurotic disorder. One group, comprising the “dysthymic”
disorders, includes generalized anxiety, depression, excessive guilt, ob-
sessive-compulsive behaviors, and phobias. Another group, the “char-
acter” disorders, includes criminality and delinquency. Both groups are
different from “normal” in being high on anxiety. They differ from each
other in introversion and concomitant conditionability. Those with char-
acter disorders tend to be extraverted and therefore more difficult to
condition. The dysthymic disordered group tends to be introverted and
particularly susceptible to conditioning. A different scheme that fits these
data and helps create order is the dimension of “over control-under
control” (Block, 1971; Block & Block, 1980). Regardless of how the re-
lationship is conceptualized, evidence does exist for the relationship
between extraversion and character disorder (Eysenck, 1977; Rushton &
Chrisjohn, 1981). There is also direct evidence for the theory of differ-
ential conditionability. Three studies will be described.

In the first, Gupta (1976) carried out an operant verbal conditioning
experiment in which rewards or punishments were made contingent on
the subject’s choice of personal pronouns. The results showed that pun-
ishment decreased responding significantly more among introverts than
extraverts, thus supporting Gray’s theorizing. In the second, Nagpal
and Gupta (1979) again made rewards and punishments contingent on
the use of personal pronouns. In accord with predictions, extraverts
conditioned best under reward, introverts best under punishment. Fi-
nally, in a test of Gray’s hypothesis of differential sensitivity to stimuli
previously associated with punishment, Harvey and Hirschmann (1980)
found that introverts were the most reactive. Heart rate acceleration, a
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physiological index of a defensive reaction, was the measure of sensi-
tivity, and slides of people who had met violent deaths were the aversive
stimuli. Interestingly, extraverts showed heart rate deceleration, indic-
ative of the orienting response.

The processes of learning discussed so far have been the elemental
ones of conditioning. Much human learning, however, is observational
in nature (Bandura, 1977). Observational learning is so powerful that
many governments have instituted investigations to examine whether
there is inadvertent observational learning from watching television (U.S.
Department of Health and Human Services, 1982). The evidence sug-
gests that there is, from both aggressive portrayals (Murray & Kippax,
1979) and prosocial ones (Rushton, 1979). It is interesting to speculate
whether genetic trait X learning interactions also occur in observational
learning. Are introverts more susceptible to vicarious punishment and
extraverts to vicarious reward, for example, as might be expected from
Gray’s theory (Rushton & Campbell, 1977)? Are those low in dominance
or high on sociability more likely to learn from the observation of others?
And are dispositionally aggressive individuals predisposed to acquire
aggressive patterns of behavior or dispositionally altruistic ones to ac-
quire prosocial patterns?

7. Challenging Issues That Remain

This review has brought together some related issues in the psy-
chology of personality and social development under the umbrella of
sociobiology. Sociobiology, a new science, is defined as “the systematic
study of the biological basis of all social behaviors” (Wilson, 1975, p. 4).
It aims to unify “all aspects of social evolution, including that of man”
(p- 5). Its central tenet is that the purpose of life is the propagation of
DNA into future generations with the least possible biochemical alter-
ation. Here, it is suggested, are the origins and mainstays of consistent
patterns of individual differences (traits) and their manifestation in such
phenomena as maternal behaviors; altruism; aggression; anxiety and
fear; sociability; dominance hierarchies; class, ethnic group, and sex
differences; human social learning; and many other phenomena perti-
nent to social, personality, and developmental psychology.

Needless to say, many challenging issues remain. One objection to
the account given above is that little evidence has yet been provided of
a relationship between variation in personality and differential repro-
ductive success. This, after all, is the core of the theoretical structure of
sociobiology. The objection is well taken. Relatively little investigation
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has been carried out on the relationship between inherited traits and
reproductive success. The research that does exist, however, is in line
with expectations. Epidemiological and demographic studies of abnormal
personality demonstrate that those who suffer from extreme anxiety,
depression, and low IQ have fewer children than those with more mod-
erate behavior patterns (Rosenthal, 1970). A related issue is whether the
genetic basis to individual differences in social behavior simply reflects
imcomplete stabilizing selection or whether, rather, directional selection
is involved. For traits such as high intelligence there is likely to be
directional dominance. For others, however, the information currently
available is too limited for us to know.

A separate issue concerns the nature of the structures that are in-
herited that relate to the individual differences found in altruism, aggres-
sion, criminality, intelligence, etc. In many cases the genes may deter-
mine specific neural and chemical substrates that directly underlie
particular traits. For example, Gray (1982) has described the cytoarchi-
tecture of the “brain inhibition system” and linked activity in these fiber
tracts to personality differences in anxiety level. The work on the evoked
potential and other physiological correlates of IQ constitutes another
prime example of matching individual differences in behavior with those
in neurophysiological systems (Eysenck, 1982; Hendrickson & Hendrick-
son, 1981). In other cases, however, inherited individual differences in
social behavior may be byproducts of other traits. For example, crimi-
nality may arise from individual differences in aggressiveness, extra-
version, anxiety, and intelligence (Eysenck, 1977; Rushton & Chrisjohn,
1981).

Some may object that there is nothing new here, that behavior
genetics and the psychology of individual differences were progressing
quite well long before sociobiology appeared on the scene. This com-
plaint of “cannibalization” would not be limited to behavior geneticists
and personality psychologists. In his book, Sociobiology, Wilson (1975)
subsumes disciplines as wide-ranging as cellular biology, neurophysi-
ology, ethology, physiological psychology, population biology, anthro-
pology, sociology, and ethics. In Wilson’s more recent work, with Lums-
den (1981, 1982), the attempt to unify the social sciences with biology
is taken even further. Indeed, profound interactions between inherited
differences in personality and the environment are derivable from their
theory of gene—culture reciprocal coevolution. The central tenet of this
theory is that genes causally affect culture and that culture, in turn,
causally affects relative gene frequency. What is being suggested is that
genes influence the structure and neurochemical functioning of an in-
dividual’s brain. This influences emotions and cognitions and hence
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behavior. Thus the likelihood of assimilating or producing a particular
culturgen (unit of culture) is affected. In this fashion the relative gene
frequencies present in a particular society will influence the character of
that society. On the other hand, the nature of the society in which people
find themselves will affect their chance of survival and reproduction. A
particular behavioral quality may in some societies be advantageous and
in others disadvantageous. Just as gene frequencies affect the culture,
so the culture affects the gene frequencies present in the next generation.
The term coevolution is used instead of evolution to describe this recip-
rocal influence. From an individual difference perspective, it is possible
schematically to present this as a feedback loop such that: individual
differences in genes — individual differences in neural and chemical
substrates — individual differences in minds — individual differences
in the assimilation and production of culturgens (units of cul-
ture) — individual differences in genes, with the environment exerting
influence at each link (Rushton & Russell, in press).

The above formulation leads to interesting lines of inquiry. Thus,
it follows that variance in (partly inherited) measurable personality traits
will be correlated with (a) variance in the physiological systems under-
lying those traits, (b) variance in the culturgens produced and assimi-
lated, and (c) variance in genetic fitness. Preliminary evidence can be
gathered in support of each of these predictions. The most important
of these from the present perspective is (b), different personality types
producing or assimilating different culturgens. Consider, for example,
the studies examining the role that personality plays in scientific crea-
tivity. Many studies have found successful scientists to be more socially
introverted than average (e.g., Cattell, 1962; Terman, 1955), whereas
other studies have found them to be also more intellectually curious,
needful of cognitive structure, aggressive, dominant, and independent
(Rushton, Murray, & Paunonen, 1983). Thus individual differences in
scientific creativity are in part inherited (see also Karlsson, 1978).

The synthesis of gene—culture coevolution with the psychology of
personality has only just begun. The implications, however, may be far-
reaching. One might conjecture, for example, that some personality
types would thrive more in some cultures than others. To take some
speculative examples: (a) genetically similar personality types may detect
and seek each other out in order to provide mutually supportive cultures
(there is, for example, some evidence of assortative mating for person-
ality traits—Jensen, 1978; Vandenberg, 1972); (b) there may be natural
antipathies toward others who have genetically dissimilar personalities;
(c) cross-cultural differences in behavior may be partly genetic in origin;
and (d) religious, political, and other ideological battles may become as
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heated as they do partly because they have implications for genetic
fitness, that is, certain genotypes will thrive more in some ideological
cultures than others.

Irrespective of the above, clearly Darwin’s (1859, 1871) revolution
has implications for the study of human personality, as indeed was
recognized from the beginning (Galton, 1869). Inherited individual and
group differences in personality are potentially enormously important,
involving human happiness, marital adjustment, medicine, psycho-
pathology, crime and delinquency, education, ethnic relations, politics,
social disorder, war, and the very direction human history will take.
Surely it is now time for the Darwinian perspective to be adopted, or
at least to give it the close attention it undoubtedly deserves.
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Sociobiology and Differential
Psychology

The Arduous Climb from
Plausibility to Proof

Arthur R. Jensen

Rushton has performed a most necessary service to the advancement of
behavioral science. He has indicated, succinctly yet quite comprehen-
sively, how differential psychology can fruitfully be brought under the
purview of the newly developing science of sociobiology. We may rather
safely predict that his effort will meet at least temporary resistance. In
the long history of differential psychology (i.e., the study of individual
and group differences in behavioral traits) and in the comparatively short
history of sociobiology (i.e., the study of the biological basis of social
behavior) we have seen tides of opposition beyond the usual technical
criticism and analysis which are a normal accompaniment to all impor-
tant scientific endeavor. The resistance has evinced more of the character
of the resistance which has been seen historically in connection, not with
normal science, but with true scientific revolutions in the Kuhnian sense.
In such cases, science has invaded areas of deep human concern and
seemingly threatened entrenched theories of man’s nature and place in
the universe. The apposition of evolutionary biology and human indi-
vidual and group differences and social behavior, as proposed in Rush-
ton’s essay, will be perceived by some as a similar threat to humans’
welfare and self-esteem.

This will be especially true, of course, when the subjects of race
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and behavioral differences are juxtaposed in an evolutionary and genetic
perspective. Rushton has not in the least soft-pedalled this topic, al-
though many may wish he had, because race is undoubtedly the bugbear
of both differential psychology and sociobiology. Many scholars justi-
fiably fear that some critics still foster popular confusion between the
scientific study of human variation and the anathema of racism (Jensen,
1982). Yet, a positive value of our openly viewing the controversial
questions about race and behavioral differences from a sociobiological
perspective is that we thereby confront head-on what is probably the
chief focus of anxiety about sociobiology. Perhaps if that one source of
resistance is overcome, the rest will dwindle automatically. Such a thrust,
however, stands the best chance of advancing the theoretic integration
of differential psychology and sociobiology only by our exercising the
most scrupulous and explicit concern with evidence and inference.

Many reasonable scientists would argue that we should shun, as
subjects of scientific investigation, those topics which are socially sen-
sitive and which do not, for technical or ethical reasons, allow the kind
of research that directly yields definitive answers. Hence, “speculation,”
“conjecture,” “hypothesis,” “plausibility,” and the like, although quite
acceptable as theoretical scaffolding in socially noncontroversial fields
of scientific enterprise, are all terms quite severely frowned upon when
it comes to research on race differences. In this realm, research results
and theoretical interpretations that fall short of rigorous proof, some
would say, should be disdained.

I disagree with this position for two main reasons. First, what we
mean by objective scientific proof, as contrasted with mathematical or
logical proof, is in fact a continuum rather than a dichotomous classi-
fication—"proved” versus “not proved.” Some kinds of evidence add
more, and some less, to the plausibility of a conjecture or hypothesis.
Certainty always varies by degrees, and progress in any science would
be virtually impossible if it were forced to treat all items of evidence as
either 0 or 1. By trying to integrate theoretically an enlarging network
of correlated items of evidence, it is possible to advance a theory up the
continuum of plausibility. (The point on this continuum at which “proof”
is established is purely a matter of consensus among qualified scientists.)
My second reason is that by enlarging the network of correlated items
of evidence we stand a better chance of finding more feasibly and rig-
orously testable hypotheses than those we had entertained at the outset.
Many items of evidence, each of which, when viewed singly, allows
only quite limited inference, when viewed all together may permit much
broader inferences. What may seem puzzling when standing alone may
be theoretically explainable as a part of the network of interrelated items
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of evidence. Much of sociobiology, like Darwin’s theory of evolution,
will depend on this kind of building of a network of interrelated items
of evidence. The credibility of the effort depends in part upon the logical
rigor with which any given network of correlated items of evidence is
interpreted. Most correlated facts make scientific sense only within some
theoretical framework.

This position should not be confused with the fagot fallacy, which
is the mistaken belief that a theory can be proven by amassing a large
number of items of evidence, each of which is in some way too defective
to stand on its own. For a network of correlated facts to be scientifically
useful, each of the separate elements of the network and each of its
correlations with other elements must be firmly established beyond dis-
pute. Arguments would then concern which theoretical interpretation
best comprehends the largest number of indisputably established ob-
servations in a given correlational network.

Many of the questions addressed by sociobiology, as by evolutionary
theory and by differential psychology, cannot be tackled with the meth-
odological power and rigor which the experimental method ideally af-
fords. In these fields, practical or ethical limitations generally restrict
investigators to observation of the correlations among natural variations.
The problem is how to make the most of them. Many important ques-
tions, such as the question of whether the observed statistical differences
in IQ between racial groups have a genetic basis, could probably be
answered quite directly and definitively if the methods of experimental
genetics could be brought to bear on them. But they simply cannot be
brought to bear, given the moral constraints which we value above
scientific knowledge. In the case of the the race-IQ question just men-
tioned, for example, it would require the randomized cross-racial mating
(in every possible sex X race combination) of truly random samples of
the two racial populations in question and randomized cross-fostering
of all the progeny. Such an experiment would be out of the question.
Therefore we are left with only various correlations among observable
natural phenomena.

Correlation coefficients, of course, have always been the primary
grist for the analytic mill of differential psychology. The more that one
works with correlations (and their extension to multivariate methods
such as multiple regression, canonical correlation, and factor analysis),
as all differential psychologists such as I must do, the more one comes
to realize how treacherous they can be when we come to theoretical
interpretation. Yet, with the preclusion of experimental methods, in-
vestigation and hypothesis generation must begin somewhere. And in
this field the starting point is generally a correlation, or a pattern of
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intercorrelations among three or more variables. And the cardinal rule
here is that more information than the correlations per se is always needed
for a scientifically justifiable interpretation. The study of racial or ethnic
differences in mental ability illustrates this rule nicely.

1. Correlates of Race and IQ

Rushton has reviewed some of the best known findings about racial
or ethnic differences in behavioral traits and suggests that many such
observable or phenotypic differences may be related to genetic differ-
ences arising from evolutionary divergence. A central variable in dis-
cussions of psychological racial variations has been general intelligence.
Operationally, it is roughly measured by present-day standard IQ tests.
Theoretically, at present, it is conceived of as a construct best represented
as the general factor common to virtually all complex cognitive tests.
Spearman referred to it as g, and it is this construct which is of greater
interest than a score on any single test. However, the best modern IQ
tests are quite valid indicators of individual differences in g for the vast
majority of people with a common language and a common culture.
These indicators of g also show distributional differences between races.
Because much more data are available with respect to Euro-American
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