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Evolution and Devel opment
|. Theoretical basics

The thesis of this chapter is that evolutionary theory can make a major contribution to
conceptualizing children's social development. However, at the outset it is useful to begin with a
few definitions and general ideas.

Evol utionists accept as a fundamental postulate that the process of natural selection over
the course of evolutionary time has shaped every aspect of the human mind. Humans, like other
animals, evolved a set of adaptations that functioned to solve particular adaptive problems
occurring in the environment of evolutionary adaptedness (EEA)—the environment that humans
evolved in and which presented the set of problems whose sol utions constitute the set of human
adaptations. Thus, for example, Bowlby (1969) proposed that a recurrent problem of our
evolutionary past was that altricial human infants were helplessin the face of danger from
predators. This problem was solved by the evolution of the human attachment system asa
mechanism that reliably resultsin infants staying close to their mothers.

The general principle that natural selection sculpted the human mind, by itsdlf, tellsus
little about the structure of the human mind and even less about devel opment. Basic evolutionary
logic, however, requiresthat at least some evolved systems be domain-specific (Cosmides &
Tooby 1987). Domain-specific mechanisms have two important characteristics: they evolved in
order to solve a specific recurrent problem in the human EEA; the mechanisms are
content-specific in the sense that they takein only a very delimited set of stimuli and, viaa
decision rule, produce only a limited set of outcomes which solve a highly discrete adaptive
problem (Buss 1995: 6). Domain-specific psychological adaptations evolved in specific
environments and responded to the recurrent properties of that environment. For example, the
eye evolved to respond to the properties of light and the structure of surfaces as enduring and
recurrent features of the environment, and children's cognitive abilities reflect adaptations to
recurrent features of specific problem domains, including object construal, physical causality,
motion, etc. (Gelman & Carey 1991).

Within this perspective, then, domain-specific mechanisms are construed as
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features of the environment. However, there is every reason to suppose that domain-genera
mechanisms are al'so an important feature of human evolution. Domain-general mechanisms did
not evolve to solve a specific recurrent problem in the human EEA, but rather can be utilized to
solve awide range of non-recurrent problems. Moreover, domain-general devices would be able
to take in awide range of stimuli and produce a wide range of responses which could solve these
non-recurrent problems. Examples would be mechanisms of social learning (Boyd & Richerson
1985, 1988) and the g factor of intelligence tests (MacDonald 1991, 1997). For example,
whatever the precise nature of g at the level of proximal (neurophysiological) mechanisms, there
IS no reason whatever to suppose g is a domain-specific mechanism. Individuals with high
intelligence perform better in complex, relatively unpredictable environments and succeed at a
very wide range of tasks and occupations, so that there is no reason to construe the g factor as
having evolved to solve a specific, highly circumscribed recurrent problem in the human EEA.
Moreover, given the very wide range of test itemsinvolved in IQ tests and the very wide range
of occupations that individuals of high 1Q excd in, it isextremely unlikely that the underlying
psychological mechanisms take in only a very delimited set of stimuli and produce only alimited
set of outcomes which solve a highly discrete adaptive problem. From an adaptationist
perspective, therefore, an essential feature of human intelligenceis that intelligence facilitates the
attainment of evolutionary goals (e.g., acquiring economic resources, obtaining mates, etc.), but
that the nature of human intelligence is to be able to attain evolutionary goalsin a very flexible
manner by, e.g., constructing novel solutions to non-recurrent problems presented by an
ever-changing and incredibly complex human environment. The activities that men engagein to
attract mates or vanquish their adversaries may be very different now than in the remote past, but
thereis every reason to suppose that in both environments men, using domain-general abilities,
were able to devise highly flexible strategies to attain their evolutionary goals.

Thus stated, however, an evolutionary approach must seem to be aweak theory in the
sense that it makes no specific predictions about the contours of human development. In a sense
thisistrue becauseit isinevitably an empirical question to ask what kind of species humans are.
If humans evolved to be obligately monogamous like many bird species one would not expect to
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malesin order to obtain multiple mates. And if humans had evolved the haplo-diploid genetic
system of the hymenopterans (ants, bees and wasps), we might expect to find societies centered
around sterile females cooperating to rear their sister's offspring.

Neverthdess, it isnot really so hopeless as these considerations might suggest. The basic
theorem of modern evolutionary biology might be phrased as " Thou shalt not construct a theory
which impliesthat organisms are truly altruistic’. A fundamental result of modern evolutionary
logic isthat true atruism can evolve only under very stringent conditions, and that even if it were
to evolve it would tend to lose out in competition with non-altruistic individuals within any
group where it occurs (e.g., Alexander 1987). (Thisisnot to imply that human groups cannot
impose atruism on their members, by, e.g., penalizing non-altruists in the interests of
establishing cohesive groups (MacDonald 1994; Wilson & Sober 1994); however, this type of
social regulation is not likely to be an aspect of children's evolved psychological adaptations.)
Theresult isthat an evolutionary perspective predicts that children's behavior will be self-
interested rather than truly salf-sacrificing, and that children's moral reasoning, moral behavior,
and their relationships with parents and peerswill reflect this generalization.

Moreover, the enterprise of reconstructing the past can be accomplished in a principled
manner. For example, thereis considerable evidence that there are universal patterns of sexual
dimorphism (e.g., sex differencesin size) anong humans that conform to patterns expected in a
moderately polygynous species (Alexander 1979). Thisin turn implies that an important aspect
of human evolution is the development of sex-differentiated patterns of parental investment, with
the implication that the human mind will reflect a human ancestral environment where females
devoted more effort to parenting than males and males devoted more effort to mating than
females.

This has very broad implications for the contours of children's devel opment. At a
conceptual level, organisms need to perform two very broad types of functions. They must
approach the world and obtain resources related to adaptive functioning (e.g., food and mating
opportunities) and they must have mechanisms for avoiding threats (e.g., predators,
environmental dangers). Evolutionary theory predicts that in species with sex-differentiated
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males) will pursue a more high risk strategy compared to females, including being more inclined
to have their behavioral approach and behavioral avoidance mechanisms balanced in favor of
behavioral approach (e.g., being more prone to risk taking, neophilia, and exploratory behavior).
This follows because the high investment sex (in this case, females) is expected to be able to
mate relatively easily and is highly limited in the number of offspring she can rear (Buss &
Schmitt 1993; Symons 1979; MacDonald 1988; Trivers 1972). However, mating is expected to
be problematic for the low investment sex, with the result that males must often compete with
other males for access to females and there will be large differences among malesin
reproductive success.

Mating for malesis thus expected to be much more of a high stakes enterprise, with
much more to gain and much more to lose than is the case with females. Risk-taking directed at
resource acquisition can therefore have very high payoffs for males compared to females, and, as
aresult, the evolutionary theory of sex makes predictions of sex-differentiated behavior which go
well beyond expected differencesin mating strategies to encompass a wide range of behaviors
which influence resource acquisition. In terms of the following discussion, malesin general are
expected to be higher than females on behavioral approach systems (including sensation seeking,
risk-taking, and impulsivity) and lower on behavioral withdrawal systems (including caution and
fear).

In addition, evolutionary theory predicts that in species with sex-differentiated patterns of
parental investment, males, as the low investment sex, would gain more from aggression and
social dominance—both of which are costly and dangerous—because engaging in these
behaviors would be more likely to lead to increased mating opportunities. Females, on the other
hand, are expected to adopt a more conservative strategy, benefiting less from aggression and
social dominance. Females also benefit more from long term mating rel ationships characterized
by romantic involvement, trust, and empathy because these features of relationships are signals
of amaéeswillingnessto invest in the female and her children.

To conclude this introductory section, the foregoing implies that evolutionary biology
constitutes a supra-paradigm for human development. A very common practice in textbooksin
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cognitive-developmental theory, social learning theory, biological and evolutionary approaches,
and, perhaps, psychoanalysis (the latter, alas, not always included only for its historical interest).
The relationships among these theories are typically not discussed, but it was not very long ago
that it was common to argue that different theories constituted fundamentally incompatible world
views and that scientists were forced to choose among them, ultimately for irrational reasons
(e.g., Lerner & Kauffman 1986; Overton 1984).

An evolutionary perspective, however, begins with the proposition that all aspects of the
phenotype are open to natural selection. The evolutionary perspective is highly compatible with
the view that the phenotype isinfluenced not only by the highly dedicated, domain-specific
mechanisms of devel opment revealed by biological, cognitive-developmental, and information
processing research, but also by the domain-general mechanisms of socia learning,
developmental plasticity, and the g factor of intelligence tests. This does not imply that all
aspects of the phenotype are genetically determined, but it does imply that one should not be
looking for alternatives to evolutionary theory. Instead, one should attempt to understand how
evolution has orchestrated a complex interplay among highly dedicated, domain-specific systems
that evolved to solve particular adaptive problemsin the EEA aswell as domain-generad
processes such as social learning which facilitate adaptive behavior even in the very novel set of

environments that children and their parents confront in the contemporary world.

I1. Sex Differences in Some Domain-Specific Mechanisms

Discussions of adaptive systems among children inevitably raise the difficult question of
specifying the adaptive niche of childhood and the relationship between adult systems and their
precursorsin children. From an evolutionary engineering standpoint, if a particular set of
systems (e.g., those related to aggression) are important in adulthood then they must emerge full
blown at some point during devel opment. They need not, of course, develop at birth or during
early childhood (e.g., the reproductive organs are not competent until adolescence).
Nevertheless, there are at least three reasons to suppose that systems important in adulthood will
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(1) Advanced animals are characterized by a prolonged period of plasticity in which
learning takes place, typically during play (Fagen 1983; MacDonald 1988, 1993; Smith 1982).
Important behavioral systems are not genetically "hard-wired" units which suddenly emerge full
blown in adulthood. Thereis a prolonged training period during which skills are honed and
lessons learned. Thus the fact that boys are more aggressive than girls during nursery school
quite possibly has nothing whatever to do with their obtaining more resources at this age which
in turn leads to greater success as an adult. Nevertheless, the presence of this system allows the
child to develop skillsrelated to being effectively aggressive when it really counts. Consistent
with this, Pellegrini (1988) notes a shift in rough and tumble (r & t) play from a cooperative,
playful stylein younger children to arougher style associated with dominance interactions and
aggression in early adolescence.

(2) Secondly, evolved systems may be adaptive in childhood. In the following, | will
discuss three biological systems which show sex differences during childhood. Two of these
systems can be reasonably viewed as having an adaptive function during childhood (MacDonald
1988, 1995). Thus the behavioral approach systems are associated with curiosity, exploratory
behavior, creativity (see MacDonald 1988; 1993), and halistic, synthetic thought processes
(Tucker & Williamson 1984). Thistrait is thus associated with interest in and responsiveness to
the environment (whether social or non-social), and is thus presumably an important aspect of
play (and certainly r & t play [see below]) as a general Piagetian environment—engagement
device. Evolutionary analyses of play emphasize the function of play asinvolving intrinsic
motivators which facilitate interaction with the environment (e.g., Fagen 1981; MacDonald
1988, 1993; Smith 1982). Similarly, systems underlying behaviora avoidance are functional
beginning early in life as systems that responds to external threats with behavioral inhibition and
emotions such as fear and anxiety (Gray 1982; Kagan, Reznick, & Snidman 1987, 1989).

(3) Another reason for discussing evolved systems during childhood is that if a biological
system isimportant in adulthood, then a non-functional version of the system may be present
during earlier development because of what one might term the opportunistic nature of evolution
itself. The evolutionary function of the human affectional system has been proposed to be that of
producing close affectional relationships during adulthood in order to facilitate high investment



parenting (MacDonald 1992). Given such a function, there would be no evolutionary necessity
for the tendency for pair bonding to develop out of relationships that occur during infancy. Itis
guite conceivable that intimate relationships, like reproductive competence, would develop de
novo at puberty so that early affectional relationships would be irrelevant. However, natural
selection appears to have opportunistically taken advantage of a pre-existing system involving
maternal nurturance of the young, with the result that the tendency for affectional relationshipsin
humans occurs at a very early age. Natural selection must work with what is available, and it is
often much easier to modify existing systems rather than create a system de novo. In the absence
of natural selection against such atrait occurring in childhood, the most efficient path for
developing an adult trait may be to develop the trait (or a rudimentary version of it) during
childhood even if it has no adaptive function during childhood.

The purpose of the following is to show that the mean sex differencesin three important
personality systems related to the Five-Factor Model (FFM) of personality conform to the
evolutionary logic described above. Within this framework, the FFM is conceptualized as set of
universal human adaptations, and individual differencesin these systems constitute a set of
viable alternative strategies (see below). John et al (1994) have found the FFM factors replicate
for children, and there are clear conceptual linkages between the FFM and early-devel oping
temperament systems (see below). While the FFM is derived from semantic information, the
evolutionary perspective is strengthened by the following types of evidence: 1.) Evidence for
similar systemsin animals which meet obvious adaptive needs; 2.) Evidence for a structural
basis for these systems in the brain; 3.) Developmental evidence that recognizable precursors of
the FFM exist during infancy or early childhood when thereislittle a priori reason to suppose
that such dimensions of individual variation would answer to adult interestsin describing
individual variation. Here | will briefly summarize data related to the last type of evidence only.
(See MacDonald [1995] for details.)

Behavioral Approach Systems. Sex differences within the FFM factor space conform to
evolutionary expectations. Particularly relevant are the dimensions of Dominance and
Nurturance/Love which cover the same domain as Extraversion and Agreeabl eness on some
FFM measures (Briggs, 1992; Trapnell & Wiggins, 1990). As Trapnell and Wiggins (1990) point



out, the difference amountsto a rotational difference between two different ways of
conceptualizing the same interpersonal space. Nevertheless, an evolutionary perspective is better
conceptualized with Dominance and Nurturance as the primary axes of interpersonal space, since
this conceptualization maximizes theoretically important sex differences and is thus likely to
have been the focus of natural selection. Men score significantly higher on the IAS-R-B5 DOM
(Dominance) scale and significantly lower (by .88 Standard Deviations) on the IAS-R-B5 LOV
(Love) scale (Trapnell & Wiggins 1990). Theoretically expected sex differences are also
pronounced on the Sensation Seeking Scale in studies performed in America, England, Scotland,
Thailand, and Japan (Zuckerman 1979, 1991). These scalestap variation in attraction to
physically dangerous activities and lack of fear of physical harm, promiscuous sexual activity,
disinhibition, and susceptibility to boredom.

Developmentally there appears to be a pattern in which the most sexually-differentiated
aspects of behavioral approach are maximized during late childhood and early adulthood while
the least sex-differentiated aspects of behavioral approach appear early in infancy and are highly
associated with positive emotionality. However, boys are higher on behavioral approach even
during infancy in cross cultural samples (see Rothbart 1989a for areview), and sex differencesin
aggression (Eagly & Steffan 1986), externalizing psychiatric disorders (conduct disorder,
oppositional/defiant disorder), risk-taking, and rough and tumble play (which is often associated
with aggression) (DiPietro 1981; MacDonald & Parke 1986; Humphreys & Smith 1987; O'Brien
& Huston 1985) can be seen beginning in early childhood. The social interactions of boys are
also more characterized by dominance interactions and forceful, demanding interpersonal styles
(Charlesworth & Dzur 1987; Cowan & Avants 1988; LaFreniére & Charlesworth 1983; Leaper
1991; Savin-Williams 1987; Sheldon 1990).

Conscientiousness and Behavioral Avoidance Systems. Thetrait of Conscientiousness
subsumes variation in the ability to defer gratification, persevere in unpleasant tasks, pay close
attention to detail, and behave in a responsible, dependable manner. Widiger and Trull (1992)
find that the psychiatric disorder most associated with conscientiousness is obsessive-compulsive
disorder, a disorder which tendsto co-occur with avariety of phobic states and other anxiety
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suggests that females would tend to adopt a more conservative strategy and thus be higher on
measures of conscientiousness and more prone to anxiety disorders and behavioral inhibition.

Females are indeed significantly higher on IAS-R-B5 Conscientiousness (Trapnell and
Wiggins 1990). Females are also more prone to most anxiety disorders, including agoraphobia
and panic disorder (e.g., Weissman 1985; DSM V). It is aso noteworthy that girls report being
more fearful and timid in uncertain situations than boys and are more cautious and take fewer
risks than boys (Christopherson 1989; Ginsburg & Miller 1982). Girls are also more compliant
than boys beginning in the toddler period and throughout childhood (Kochanska & Aksan 1995;
Minton, Kagan & Levine 1971; Pederson & Bell 1970; Smith & Dagliesh 1977), and girlsare
more prone to anxiety disorders (Weissman 1985).

On the other hand, ADHD is overwhelmingly found among boys. ADHD is
conceptualized by Tucker and Derryberry (1992) as involving a diffuse, extraverted attentional
style which isthe antithesis of the redundancy bias characteristic of the attentional style of
obsessive-compulsive disorder. The characteristics of ADHD children clearly place them low on
all of the typical descriptors of conscientiousness: undisciplined, unplanful, unreliable,
non-compliant, disorderly, impulsive, incautious, non-persistent in the face of difficulty,
interested in immediate gratification, and lacking in neatness and tidiness (e.g., Shaywitz &
Shaywitz 1988).

Nurturance/Love as an Adaptation. As indicated above, the circumplex model of
interpersonal descriptors (Kieder 1983; Trapnell & Wiggins 1990; Wiggins et al 1988) resultsin
a highly sex-differentiated dimension of Nurturance/Love. Nurturance/Loveis proposed to be a
reward system that evolved to underlie adaptive relationships of intimacy and other long term
relationships, especially family relationships, involving reciprocity and transfer of resources to
others (e.g., maternal and paternal investment in children). Thistrait isnot considered asa
temperament dimension of childhood, but individual differencesin warmth and affection
observable in early parent-child relationships, including secure attachments, are conceptually
linked with this dimension later in life (MacDonald 1992, 1997). Secure attachments and warm,
affectionate parent-child relationships have been found to be associated with a high investment
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style of parenting characterized by later sexual maturation, stable pair bonding, and warm,
reciprocally rewarding, non-exploitative interpersonal relationships (Belsky et al 1991).

If the main evolutionary impetus for the development of the human affectional system is
the need for high investment parenting, females are expected to have a greater elaboration of
mechanisms related to parental investment than males. Females, because of their very high,
morphologically imposed investments in pregnancy and |actation are expected to be highly
discriminating maters compared to males (e.g., Buss & Schmitt 1993; Symons 1979; Trivers
1972). It was noted above that females score higher on the IAS-R-B5 LOV scale by a very robust
0.88 standard deviations (Trapnell & Wiggins 1990). Moreover, IAS Nurturance is
conceptualized as involving the tendency to provide aid for those needing help, including
children and people who areill (Wiggins & Broughton 1985), and would therefore be expected
to be associated with ideal child-nurturing behaviors. This dimension is strongly associated with
measures of femininity, and is associated with warm, empathic personal relationships and
dependence (Wiggins & Broughton 1985).

The tendency for females to be more strongly attracted to intimate relationships and pair
bonding has empirical support. Girls are more prone to engage in intimate, confiding
relationships than boys throughout devel opment (e. g., Berndt 1986; Buhrmester & Furman
1987). Females also tend generally to place greater emphasis on love and personal intimacy in
sexual relationships (e. g., Buss & Schmitt 1993; Hinde 1984; Kenrick & Trost 1989). Females
are more empathic and desire higher intimacy in relationships (Lang-Takoc & Osterweil 1992),
and both sexes percelve friendships with women as closer, richer, more intimate, more empathic,
and more therapeutic (Aukett et al 1988; Wright & Scanlon 1991). Developmentally, sex
differences related to intimacy peak during the reproductive years (Gutmann 1977; Turner 1981),
afinding that is compatible with the present perspective that sex differencesin intimacy are
related to reproductive behavior.

V. Do the Phenotypic Contours of Human Development Meet Evolutionary Expectations?

Peer Relationships. | noted above that an evolutionary perspective predicts that children's
behavior will be salf-interested rather than self-sacrificing, and that their relationships with their
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peers will reflect this generalization. Within this perspective, peer relationships may be viewed
as a continuum ranging from high levels of commonality of interest to high levels of conflict of
interest. (See Figure 1.) Empirical research has focused on three points of this continuum. At one
extreme is exploitation, defined as asymmetrical relationshipsin which one individual receives
no benefit. Because the interests of the exploited child are compromised, such relationships are
not voluntarily entered into, and the relationship is maximally prone to defection. Examples
would be the bullying relationships studied by Smith (1991), and, in the following section, the
relationship between aggression and peer rgection is considered in this framework.

* * *

(Place Figure 1 about here.)

At asecond leve are structured group settings in which there are limited resources. The
empirical findingsindicate that there is a tendency toward uneven access to resources among
groups of children, aresult highly compatible with the evolutionary expectation of conflict of
interest among individual s regarding access to valued resources (Charlesworth 1995).
Paradigmatic of such group phenomena are relationships of dominance and subordination in
naturally occurring groups of children. Unlike relationships of exploitation, relationships of
dominance/subordination are voluntarily entered into and, indeed, dominance/subordination isa
basic principle of social organization among many species of animals. Dominance relationships
are asymmetrical, with dominant children having priority of access to resources (Charlesworth &
LaFreniére 1983; Savin-Williams 1987). The evolutionary expectation that
dominance/subordination, as a voluntary relationship, contains benefits for subordinate
individualsis borne out in the animal literature (McGuire 1974; Wilson 1975), and Savin-
Williams (1987) has noted that subordinate adolescent boys highly value membership in
hierarchical peer groups. Asindicated above, an evolutionary perspective predicts that boys
relationships are more likey to be characterized by dominance and subordination, and thisis
indeed the case.

On the other extreme of the continuum of commonality of interest are relationships of

friendship. Asis the case with relationships of dominance/subordination in naturally occurring
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groups of children, friendship is characterized by repeated interactions which are voluntarily
entered into and from which neither party defects. However, unlike dominance/subordination,
thereisthe implicit assumption that the individual can choose friends from a set of individuals
who vary along a variety of dimensions. The choice of afriend is thus essentially a choice of a
resource which, from the present perspective, is theoretically constrained by the requirement that
the friendship satisfy the interests of both partners. Asaresult, it is expected that such
relationships are more nearly symmetrical and based on reciprocity than are relationships based
on dominance or exploitation.

The empirical research indicates that symmetry and reciprocity are central to friendship.
Y ouniss (1986), taking an evolutionary perspective, summarizes evidence that indeed children's
positive social interactions tend to involve reciprocity. Infants exhibit toy sharing, turn-taking,
and mutual imitation, and older children regard acts of symmetrical reciprocity as the hallmark
of friendship. Friends share a variety of resources, help each other in times of emotional stress,
and develop mutual dependence (Asher 1990). Resources need not be exchanged immediately,
but only over the long term. Friendship implies reciprocity, because, as Parker and Gottman
(1989) note, "If play isto be coordinated, it is sSsmply not always possible to get one's own way.
In service of the overall adventure, children must inhibit some actions [and] accept influence at
times' (p. 112). Because reciprocity is lacking, children who always try to get their way are thus
not likely candidates for friends. Thisis presumably the reason why theorists since Piaget have
emphasized the importance of peer interactions as influences on social cognition and perspective
taking: Becoming a successful social actor entails understanding others' interests.

Interestingly, Morgan and Sawyer (1967) found that friends prefer equality in division of
rewards but would sometimes consent to unequal division. However, children who didiked each
other insisted on absolute equality. LaFreniére (1995) and Hartup (1989) show that friends are
more likely to engage in equitable exchanges and are more likely to cooperate rather than
compete even in situations with limited resources (see also Rabbie (1991) for ssimilar data on
adults). Nevertheless, Hartup makes the point that although reciprocity and equality are the
hallmarks of friendship, one of the friends may be less favored in the relationship and therefore

be more willing to accept some imbalance in distributing rewards.
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These findings are consistent with Charlesworth's (1995) findings: In a limited resource
situation, thereis a strong tendency for non-equal division of resources even among children
who are friends, and thisisthe case cross-culturally. In such a situation one can conceptualize
reciprocity as being achieved despite the lack of equal division of resources: The less favored
partner in the relationship must give up more in some tangible resourcein order to maintain the
relationship. For example, in the following section, sociometric popularity is conceptualized in
terms of possessing a set of traits which are valued by peers. Thus, if a very popular child were
friends with a somewhat less popular child, it is expected that the less popular child would have
to allow the more popular child to obtain more tangible resources in a resource-competitive
situation in order to maintain an overall reciprocity in the relationship.

A perhaps not so obvious result of thisisthat similarity is expected to be a basic feature
of peer relations of friendship. From an evolutionary perspective, a child may be considered to
be a concatenation of resource potentials for other children. If indeed reciprocity isthe
fundamental rule of peer relations, then a very likely outcome is ssimply a phenotypic matching
process in which children aggregate on the basis of phenotypic similarity. Similarity ensures
reciprocity because the resource value of a wide range of phenotypic attributes is matched within
the dyad. Thusif physical attractivenessisaresource, children of similar physical attractiveness
are expected to be more likely to become friends because reciprocity in this resource attribute
has been achieved. In addition, children'sinterests and abilities would be expected to be
resources for other children who have similar interests and ahilities: Sharing an interest in, e.g.,
baseball, provides both children with psychological rewards, so that reciprocity is maintained.

There is overwhe ming evidence for the importance of similarity as a principle of
assortment in children's friendships. In terms of the present theoretical perspective, the set of
similar attributes constitutes a set of resources which are relevant to particular friendships.
Humphreys and Smith (1987) found that children who engaged in r & t play tended to have
similar rank in the dominance hierarchy, and Pellegrini (1988) found that this was the case not
only for r & t, but also for engaging in games-with-rules and other types of social interactions

(e.g., talking with a peer, comfort contact). Similarly among primates, cooperation and other
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types of association are much more likely among animals who are near to each other in the
dominance hierarchy (Harcourt 1991).

Cairns, Cairns, Neckerman, Gest, and Gariépy (1988) found that aggressive children
formed groups with other aggressive children and were often nominated as best friends by other
aggressive children. Panduit, the talking robot, used by Parker and Gottman (1985) to explore
children's friendship formation, was rated much more likable when it attempted to establish
common ground with the child. Epstein (1989) found that similarity among friends occurs on a
wide range of attitudes, behaviors, and interests, as well as personality and academic success.
Moreover, the similarity of friends increases linearly with age (quite possibly because there tends
to be awider range of possible friends as one gets older), and closer friends tended to be more
similar than casual friends (see also Brown 1989). Cohen (1977) found that similarity was a
prerequisite for friendship, not the consequence of friendship.

Interestingly, the subjective feeling of similarity isimportant to the friends themselves
even when the similarities themsalves seem trivial: Parker and Gottman (1989) state that "it is
not so much the nature of their smilarities, as the presence of commonalities that interests these
children. Indeed, children destined to become friends sometimes give the appearance of going to
almost any length to find commonality, regardless of how frivolous (A: 'We both have chalk on
our hands; B: 'Right!")" (p. 110).

Evolved Systems Influencing the Resource Value of Children in the Peer Group

The above account has emphasized perceived interests in peer interactions but has not
provided an evolutionary account of the specific resources sought in peer relationships. The
following attempt to develop an evolutionary account of children's perceived interestsin
individual differences among their peers. The section will focus on the findings of research on
peer sociometric status.

There are good theoretical reasons to suppose that humans will be greatly interested in
the genetic and phenotypic diversity represented by individual differences among peers. For
example, individual differencesin personality may be viewed as an adaptive landscape in which

"perceiving, attending to, and acting upon differencesin othersis crucial for solving problems of
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survival and reproduction” (Buss 1991: 471). At abasic leve, individual genetic and phenotypic
variation constitutes the playing field on which the evolutionary game s played (MacDonald,
1991). Evolutionary theory implies that organisms will be keenly interested in genetic variation
and its expression in awide array of phenotypic traits. Phenotypic variation must therefore be
seen as containing cues which influence how people evaluate each other, and different
evaluations will be made depending on the putative role of the other person in their lives (Lusk et
a 1993). An evolutionary perspective suggests that children will be highly sensitive to the
resource environment represented by individual diversity and mechanismswill evolve in order to
take advantage of this diversity (MacDonald 1991).

As conceptualized by Coie, Dodge, and Coppotelli (1982), sociometric statusis
established by a child's standing on two fairly independent dimensions of liking and didiking.
Within this conceptualization, the characteristics of popular children can be viewed as assets
from the perspective of the social group, while the characteristics of rejected children constitute a
set of liabilities. The assets are thus a set of resources for the child who possesses them aswell as
for the other children who value them. Similarly, the liabilities are attributes which not only fail
to conform to the interests of other children, but are characteristics which children actively
dislike. Individual differencesin children can be viewed as a resource environment from the
standpoint of other children, with popular children possessing a high net positive value of assets.

Regarding the characteristics of popular children, Coie, Dodge, and Kupersmidt (1990)
find that positive social status at all ages of childhood is related to hel pfulness, rule conformity,
friendliness, and prosocial interaction. Popular children become leaders and set norms for the
group, and, especially as children get older, popular children tend to have high academic and
athletic achievement. Popular children are aso physically attractive (see Coie, Dodge, &
Coppoteli 1982). Reected social status, especially among boys, is related to aggression,
hyperactivity, being off task in the classroom (inattention), and disruptiveness. In addition, Asher
(1990) notes specific subgroups of regected children, including mildly retarded and learning
disabled children. Finally, Coie et a (1990) describe evidence that neglected social statusis

associated with very low aggression as well as shyness and active social withdrawal.
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These lists of attributes may be viewed as an empirically derived set of resources relevant
to peer status. Several of the attributes of popular children can easily be seen as suggesting
reciprocity and commonality of interest with peers. Thus helpfulness, friendliness, and prosocia
interaction are clearly attributes which suggest that popular children's peer relations are
characterized not by attempts at exploitation but rather by reciprocity of positive socia
interactions. Thereis even the suggestion that the social status of popular children is achieved in
part by maintaining a net resource outflow: other children become indebted to them as a result of
acts of friendliness, support and helpfulness. Popular children are also characterized by highly
heritable attributes such as athletic ability and physical attractiveness which appear to be valued
in all cultures, suggesting natural selection for high valuation of these traits (Weisfeld & Billings
1988). Within an evolutionary framework, athletic ability in males may be viewed as linked to
success in warfare and hunting (Weisfeld & Billings 1988), while physical attractiveness has
been linked to physical symmetry which isitself linked to resistance to parasites (Gangestad et
al, 1994). Inteligence and academic success are also resources which are related to achieving
status within our own society and they are highly valued resources in mate choice around the
world (Buss 1994). For regjected children it is easy to see that their behavior has a negative
resource valuation by peers. Offensive aggression is an attempt to exploit others, while
disruptiveness and inattention also conflict with other children'sinterests.

An evolutionary perspective proposes that at |east some of the assets and liabilities
important for sociometric status involve individual differencesin evolved systems. While
extreme levels of behavioral approach are linked to peer reection (including many children
diagnosed as ADHD [MacDonald 1988 1992), it is likdly that moderate levels are actually a
positive asset. Sociability and extraversion are genetically and phenotypically linked to the other
behavioral approach systems emphasized here (Fulker 1981), and presumably are linked with
peer |eadership and being at ease socially—traits linked to popularity. Controversia children
would appear to be even higher on these externalizing traits: Coie, Dodge, and Kupersmidt
(1990) state that

Controversial children are the most socially active of all children. They are often

engaged in active interaction with peers and are rarely observed in solitary
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activity. They talk frequently with peers and adults and make the peer group laugh
with their humor. They are among the most aggressive of all children, and
because of their disruptive activities, they are most often reprimanded by adult
supervisors. They appear to be easily aroused to anger and yet are also seen as
much more facilitative in groups than rejected children and are group leaders (p.
52).

In terms of the present discussion, controversial children appear to be highly extraverted
to the point where their behavior, while attractive to some, is aversive to others. Thisfits well
with the findings of Cairns et a (1988) that aggressive children form socia networks of friends
but are also didliked by many children. Controversial children would thus appear to be
intermediate on this dimension to popular children and the rejected/hyperactive children.

Another personality dimension proposed as a resource for peer relations derives from the
human affectional system described above. Children (especially girls) who are high on the
human affectional system are expected to find intimate, affectionate relationships to be highly
rewarding and eagerly seeks out relationships, including peer relationships, in which this
stimulation is available. Because the other person in such arelationship also finds this
stimulation rewarding, the relationship is characterized by reciprocal positive affective
exchanges. (See also LaFreniére's [1995] discussion of attachment and reciprocity.) Friends are
"Intimate associates’ and their relationship is characterized by reciprocity, commitment,
cooperation and engaging in reciprocated prosocial support, intimacy and affection (Hartup
1989).

In conformity with these expectations, | have already noted a sex-differentiated pattern in
which girls are more strongly attracted to relationships, including peer relationships,
characterized by warmth and intimacy. Moreover, Sroufe (1991; see aso Sroufe and Fleeson
1986) has found that securely attached children are more likely to have close friendships during
early adolescence. Park and Waters (1989) found that pairs of securely attached children were
more harmonious, less controlling, more responsive, and happier than secure-insecure pairs.

In addition to being a sine qua non of close friendship, warmth is undoubtedly an

important positive asset in measures of liking in sociometric assessment. As described by Coie et
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a (1990) popular children are friendly, helpful, supportive of peers, and engage in prosocia
behavior. Empathy, nurturance and prosocial behavior also appear to be traits linked to the
human affectional system (see Digman 1990; John 1990; MacDonald 1988).

Finally, children whose personalities are dominated by behavioral inhibition are clearly
withdrawn and shy (Kagan et al 1989)—exactly the characteristics of neglected children (Caie,
Dodge, & Kupersmidt 1989; Dodge, Murphy, & Buchsbaum 1984. In terms of the present
perspective, moderate levels of these traits are not resources for other children, either negatively
or positively, but being behaviorally inhibited results in alack of engagement with the wider peer
group. Thus whatever other resources such children may have are not available for other
children, and theresult is socia neglect.

However, extremely withdrawn children can become rejected by the peer group (Rubin,
LeMare, & Lollis 1990; see also Asher, Parkhurst, Hymel, & Williams 1990). Asher et a (1990)
review data indicating that some extremely withdrawn children become victimized by the peer
group, and that there is a sub-group of regected children who are described as very shy and as
likely to play alone. These dataindicate that the characteristics of extremely socially withdrawn
children are viewed not as neutral but as liabilities. Such victimized children are at the low end
of the social status hierarchy and are thus viewed negatively by peers as children with whom

they do not want to engage in positive relationships.

Morality and Altruism

An evolutionary approach also has implications for thinking about morality and altruism.
Asindicated above, an important strand of evolutionary thinking emphasizes what one might
term the individualistic/sdf-interested implications of evolutionary theory. Such a perspectiveis
based on afairly clear evolutionary logic, and much of the datain the area of morality and
altruism can be interpreted in a manner that conformsto thislogic.

Thus Charlesworth (1995; see also Charlesworth & Dzur 1987) has shown that self-
interest emerges as an important factor in a paradigm involving cooperation and competition for
alimited resource. Studies conducted within the social learning paradigm have also shown a

large main effect for self-interest. Self-interest istypically apparent in the baseline condition and
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isstill apparent after the treatment (see MacDonald 1988: 242ff). Increasesin helping or
donating behavior are often rather small even when they involve resources of little value and
even in alaboratory situation where thereis often a strong "pull” for donating behavior. Thereis
also atendency for treatment effects to disappear over time.

Further, the tendency to help other children isafunction of the degree of expected
reciprocity. For example, Kanfer et al (1981) found that 3-6-year-old children would not
continue a dull sorting task if the recipient of the reward for doing so was anonymous. Higher
levels of work occurred if the recipient as a classmate, and even higher levelsif the recipient was
afriend.

The area of moral reasoning and its relation to behavior is also highly compatible with an
evolutionary perspective (see MacDonald 1988, p. 246ff). Although children do indeed reason in
amore abstract manner as they get older (and are therefore more effective than young children in
rationalizing their behavior to themselves and others), thereislittle, if any, connection between
moral reasoning and moral behavior. Moreover, reasoning about moral issues changes depending
on the possible costs and benefits to the reasoner. As Haan (1978; 1985) found, interpersonal
reasoning focused on gaining resources through face to face encounters occursin situations
where there are high levels of costs and benefits resulting from this reasoning. On the other hand,
formal Kohlbergian reasoning is more likely to occur "in pleasant Situations where verbalizations
could be cheaply produced" (Haan 1978, p. 297).

Studies such asthat of Gilligan (1982) also show the importance of self-deception in
rationalizing real-world moral dilemmas involving abortion. Evolutionists have shown
considerable interest in deception and self-deception as mechanisms for furthering evolutionary
goals (Trivers 1985; 1991). As Trivers (1985; 1991) emphasizes, the best deceivers are sdlf-
deceivers, and many of Gilligan's subjects rationalize abortions in situations where the father
would not provide financial or emotional support for the child. However, rationalizations, in
order to be psychologically effective, must be convincing to the rationalizer and this may require
self-deception.

For example, Gilligan (1982) describes a subject's reasoning about whether she should
seek an abortion. The subject realistically realizes that having a baby will cut into her time and
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entail alot of responsibility and she rejects her previous idea that having a baby would make her
feel happy as "sdfish." By counterfactually suggesting that having the baby would make her
happy and then engaging in self-deception by providing a negative label such as "sdlfish” to this
falseidea, sheisfreeto choose what in fact is a self-interested course of action and consider her
course of action as moral or even atruistic. Other studies reviewed in MacDonald (1988)
indicate that people sometimes use advanced moral reasoning in acynical (i.e., not involving
self-deception) manner to deceive others and that people sometimes act in a selfish manner
against their own moral reasoning.

Alexander (1979; 1987) has shown that the self-interested patterns of moral behavior can
be observed cross-culturally as well. This does not, of course imply that children do not
co-operate with each other or that human relationships are necessarily exploitative. We have seen
that reciprocity isan important aspect of children's peer relationships and that close friends are
very cooperative and share valued resources. Even dominance relationships do not imply
exploitation, and are actively sought by children.

Moreover, human cultures are able to provide intensive socialization pressures which are
at least somewhat successful at tipping the balance more in favor of altruism (see MacDonald
1988: 296ff; 1994). These intensive socialization pressures are typically aimed at inculcating a
very high level of within-group cohesion and altruism and are combined with hostility and
exploitation of outgroups, asin the case of ancient Sparta and Nazi Germany.

Within the mainstream developmental literature, these findings are highly compatible
with the classic findings of Sherif et al (1961) that within-group cohesion and positive social
interactions are maximized in the context of hostility toward outgroups. Human moral behavior
is highly compartmentalized and there is every reason to suppose that thisis a feature of
evolutionary design. Research on social identity processes has shown that the tendency to
discriminate in favor of ingroups and against outgroups occurs even in so-called “ minimal
groups’, i.e.,, groups that are arbitrary constituted and do not interact with each other (Hogg &
Abrams 1987). These findings can be generalized across subjects of different ages, nationalities,
social classes, and a wide range of dependent variables (Bourhis 1994), and anthropol ogical

evidence indicates the universality of the tendency to view one's own group as superior (Vine

21



1987). Moreover, social identity processes occur very early in life, prior to explicit knowledge
about the outgroup. An evolutionary interpretation of these findingsis also supported by results
indicating that social identity processes occur among advanced animal species such as
chimpanzees (Van der Dennen 1991). Finally, the fact that social identity processes increase
during times of resource competition and threat to the group (see Hogg & Abrams 1987) is
highly compatible with supposing that these processes invol ve facultative mechanisms triggered
by between-group conflict. As emphasized by evolutionists such as Alexander (1979), external
threat tends to reduce internal divisions and maximize perceptions of common interest among
group members. Such changes presumably reflect a species-wide facultative strategy of
accepting higher levels of external authority and becoming more group-oriented under conditions
of external threst.

Reproductive Strategies. The Coherence of Devel opment

It was argued above that intelligence may be viewed as a domain-general information
processing device that evolved in order to more effectively attain evolutionary goals. However,
the main message for developmentalists deriving from 1Q research is the very substantial
coherence of individual development on a very wide range of variables revealed by this research
(eg., Herrnstein & Murray 1994; Rushton 1988; 1995). Besides variables directly related to
mental testing, such as school performance, these results indicate associations among 1Q, poverty
and welfare dependency, proneness to illegitimacy, child abuse, low birth weight, sexual
behavior, divorce (unstable pair bonding), psychiatric diagnosis, rates of physical maturation,
parent-child relationships, criminality, and even the likelihood of being classified as disabled.
For all of theseresults, 1Q is a better predictor of variables related to social functioning than is
parental socioeconomic status. Moreover, the results indicate non-linear trends at the lower end
of the IQ distribution with a very strong upsurge in problem frequency in these populations.
Similarly, although 1Q is not considered in their analysis, Belsky et a (1991) review data which
support the general coherence of individual development, including especially the large
intercorreations among spousal harmony, parent-child relationship quality, children's

interpersonal style, timing of puberty, sexual behavior, and level of parental investment.
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Traditional developmental research aswell as evolutionary perspectives tend to
compartmentalize humans into various domain-specific systems that (from an evolutionary
perspective) evolved to solve particular adaptive problems. However, this research shows that
thereis also avery important central core of co-varying systems (many of them presumably
domain-specific; see below) centered around at least one highly domain-general ability—theg
factor of 1Q tests. While the associations among the various systems are not robust enough to
preclude an important role for discrete evolved systems such as the personality systems
discussed above, the substantial coherence of individual devel opment strongly suggests the
importance of life-history theory in conceptualizing human devel opment. Life history
approaches to human development focus fundamentally on variation in reproductive strategies
(e.g., Belsky et a 1991; Chisholm 1993, 1995; MacDonald 1994; Miller 1994a; Rushton 1988
1995), and within such perspectives parental investment isthe critical variable.

Life history theory is highly compatible with the coherence of development because a
reproductive strategy involves a coordinated organismic response to a central external ecological
contingency that selects for optimum levels of partitioning mating effort and parenting effort,
with the result that variables such as mortality rates, longevity, pair bonding, age of first
reproduction, period of pre-adult dependency, and levels of paternal and maternal investment
evolve as a coordinated response to environmental pressures. The fundamental dimension of
reproductive strategies may be construed as a dimension that ranges from a high-parental -
investment/low-mating-effort strategy to a low-parental -investment/high-mating-effort strategy
(e.g., Wilson 1975).

Within this perspective, a critical aspect of high levels of parental investment isthe
provision of optimal environments for children. If we accept the proposition that there was
natural selection for high-investment parenting among humans (e.g., Fisher 1992; Flinn & Low
1986; Lancaster & Lancaster 1987; Loveoy 1981 MacDonald 1988), then it is reasonable to
suppose that one result of this processisthat high-investment parents provide certain types of
high-quality environments for their children and that these environments contribute to the child's
development. Parental investment clearly involves the provision of certain environments, and

parents incur a considerable cost in providing these environments. Parental investment includes
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developing a strong affective relationship with the child, providing relatively high leves of
verbal stimulation and parent-child play, and active parental involvement in monitoring virtually
every aspect of the child'slife (e.g., children's progress in school, children's peer relationships)
(Belsky et al 1991; MacDonald 1988, 1992, 1993).

From atheoretical perspective the best evidence that the environments provided by
high-investment parents must have benefitsis the very clear evidence that they are costly to
provide. Theoretically it is difficult to concelve of a behavior with clear costsremaining in a
population without some overcompensating benefits. For example, if children do not benefit
from paternal investment, it is difficult to conceptualize why males would provide such
investment or females would seek it. Under these circumstances, males would be better off
competing with other males for access to additional females than to invest in the offspring of one
female, and, indeed, thisisacommon pattern in nature, especially anmong mammals (e.g.,
Kleiman 1977, 1981).

While the foregoing argues for the importance of children's environments, it isalso
consistent with evidence that high-investment parenting isitself genetically influenced. Thereis
evidence for reasonably high heritability of all of the behaviors related to parental investment.
Thus measures of parents and children's perceptions of parental control and especially parental
warmth are genetically influenced, and parental stimulation and involvement (including
measures of parental warmth and control) as measured by the Home Observation for
Measurement of the Environment (HOME) and the Family Environment Scale (FES) also have a
considerable genetic component (Plomin 1994). These measures of parental investment co-vary
to a considerable degree with high 1Q which isitsalf substantially heritable (Plomin 1994; see
also below). Interestingly, research with the HOME al so supports the coherence of devel opment:
Thereisasubstantial covariation among the HOME subscales of emotional and verbal
responsivity, provision of play materials, maternal involvement, and opportunities for variety of
stimulation (Bradley & Caldwell 1984). Parents who provide verbal stimulation and monitor
their children more closaly also tend to have close emotional relationships with them.

The behavioral genetic evidence may be interpreted as indicating that parents and their

children are a co-evolving system in which passive genotype-environment correlations are of
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great importance. Children would be expected to differentially benefit from the environments
provided by high-investment parents depending on their genotype. Thus far the evidence does
indeed indicate that in early childhood at least passive genotype-environment correlations are
more important contributors to the correlations between measures of 1Q and the HOME and FES
measures of the environment than are active or reactive genotype-environment correlations
(Plomin 1994). The evidence does not show that the environments parents provide are of no
importance, but it strongly suggests that the environments that parents provide are effective
largely as aresult of their being an aspect of a co-evolutionary process in which children are
genetically inclined to benefit from the behaviors that parents are genetically inclined to provide
(MacDonald 1997).

There remains controversy surrounding the issue of whether variation in human
reproductive strategies is environmentally induced or whether such variation primarily reflects
additive genetic variation. The former view, associated with Belsky et al (1991) and Chisholm
(1993, 1995), proposes that low-investment reproductive strategies are a response to
resource-poor environments, while high-investment strategies are a response to resource-rich
environments. While Belsky et al (1991) do not rule out arole for heritable genetic variation,
they propose that variation in reproductive strategies results from a uniform, species-typical
system that provides alternate strategies depending on environmental input. On the other hand,
MacDonald (1997; in press) argues that the data are more compatible with supposing that
variation in reproductive strategies results mainly from genetic variation and that there are

theoretical and empirical difficulties with the alternate strategy point of view.

Conclusion
Overall the results indicate that evolutionary theory is able to provide a powerful
perspective on peer relations. Basic evolutionary theory predicts the importance of reciprocity
and similarity in peer friendships. Moreover, the evolutionary theory of sex is a powerful
predictor of sex differencesin the evolved systems of sensation seeking/impulsivity, attraction to
intimacy and behavioral inhibition which are assets or liabilitiesin peer interaction. No other

theoretical perspective provides thistype of a priori predictive power. Other theoretical
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perspectives are consistent with the descriptive data of peer relationships and with theories on the
proximal mechanisms involved. Only evolutionary theory is capable of providing an a priori
predictive basis for the overall contours of children's social devel opment.

Finaly, the entire area of reproductive strategies represents perhaps the largest
contribution of an evolutionary perspective because of its unifying effects on the field of
children's social development and, indeed, its ability to incorporate other areas of child
development, such as |Q data, within an overarching evolutionary paradigm. These general
findings do not preclude an important independent role for a variety of evolved systems that
evolved to solve discrete adaptive problemsin the EEA, but they do show that devel opmentalists

focusing only on particular systems are to a considerable extent missing the forest for the trees.

26



References

Alexander, R. D. 1979. Darwinism and human affairs. Seattle: University of Washington Press.

Alexander, R. D. 1987. The biology of moral systems. New York: Aldine.

Asher, S. R. 1990. Recent advancesin the study of peer rgection. In S. R. Asher & J. D. Coie
(eds.), Peer rgjection in childhood, 3-14. New Y ork: Cambridge University Press.

Asher, S R., J. T. Parkhurst, S. Hymdl, & G. Williams 1990. Peer rgjection and londlinessin
childhood. In Peer rgjection in childhood, S. R. Asher & J. D. Coie (eds), 253-273. New
York: Cambridge University Press.

Aukett, R., J. Ritchie, & J. K. Mill 1988. Gender differencesin friendship patterns. Sex Roles 19,
57-67.

Bates, J. E. 1989. Concepts and measures of temperament. In Temperament in childhood, G. A.
Kohnstamm, J. E. Bates, & M. K. Rothbart (eds.), 3-26. Chichester, UK: John Wiley &
Sons.

Belsky, J., L. Steinberg, & P. Draper (1991) Childhood experience, interpersonal devel opment,
and reproductive strategy: An evolutionary theory of socialization. Child Devel opment
62, 647-670.

Berndt, T. J. 1986. Children's comments about their friendships. In Minnesota Symposia in Child
Development, Vol. 18: Cognitive perspectives on children's social and behavioral
development, M. Perlmutter (ed), 189-212. Hillsdale, NJ: Erlbaum.

Bourhis, R. Y. (1994). Power, gender, and intergroup discrimination: Some minimal group
experiments. In M. P. Zanna & J. M. Olson (Eds.), The Psychology of Prejudice: The
Ontario Symposium, Volume 7 (pp. 171-208). Hillsdale, NJ: Erlbaum.

Bowlby, J. 1969. Attachment and loss: Vol. |: Attachment. London: Hogarth Press and the
Institute of Psychoanalysis.

Boyd, R. & Richerson, P. J. 1985. Culture and the evolutionary process. Chicago: University of
Chicago Press.

Boyd, R. & P. J. Richerson 1988. An evolutionary model of social learning: The effects of
gpatial and temporal variation. In Social learning: psychological and biological
perspectives, T. R. Zentall & B. G. Galef (eds.), 29-48. Hillsdale, NJ: Erlbaum.

27



Bradley, R. H., & B. Caldwell 1984. 174 Children: A study of the relationship between home
environment and cognitive devel opment during the first 5 years. In Home environment
and early cognitive development: Longitudinal research, A. W. Gottfried (ed.), 5-56.
Orlando: Academic Press.

Briggs, S. R. (1992). Assessing the five-factor model of personality description. Journal of
Personality 60, 253-293.

Brown, B. B. (1989). Therole of peer groupsin adolescents adjustment to secondary schoal. In
Peer relationshipsin child development, T. J. Berndt & G. Ladd (eds.), 188-216. New
York: Wiley.

Buhrmester, D., & W. Furman 1987. The devel opment of companionship and intimacy. Child
Development 58, 1101-1113.

Buss, A. H., & R. Plomin 1984. Temperament: Early developing personality traits. Hillsdale,
NJ: Erlbaum.

Buss, D. M. 1991. Evolutionary personality psychology. Annual Review of Psychology 42, 459-
491.

Buss, D. M. 1994. The evolution of desire. New Y ork: Basic Books.

Buss, D. M. 1995. Evolutionary psychology: A new paradigm for psychological science.
Psychological Inquiry 6, 1-30.

Buss, D. M. & D. P. Schmitt 1993. Sexual strategiestheory: An evolutionary perspective on
human mating. Psychological Review 100, 204-232.

Cairns, R. B., B. D. Cairns, H. J. Neckerman, S. D. Gest, & J. Gariépy 1988. Social networks
and aggressive behavior: Peer support or peer rgection. Developmental Psychology 24,
815-823.

Charlesworth, W., & C. Dzur 1987. Gender comparisons of preschoolers behavior and resource
utilization in group problem solving. Child Development 58, 191-200.

Charlesworth, W. R, & P. J. LaFreniére 1983. Dominance, friendship, and resource utilization in
preschool children's groups. Ethology and Sociobiology 4, 175-186.

Charlesworth, W. R. 1995. Cooperation and competition: Contributions to an evolutionary and
developmental mode. International Journal of Behavioral Development 18, in press.

Chisholm, J. S. 1993. Death, hope, and sex. Current Anthropology 34, 1-24.

28



Chisholm, J. S. 1995. The evolutionary ecology of attachment organization. Human Nature, in
press.

Christopherson, E. R. 1989. Injury control. American Psychologist 44, 237-241.

Cohen, J. 1977. Sources of peer homogeneity. Sociology of Education 50, 227-241.

Caie, J. D., K. A. Dodge, & H. Coppoteli 1982. Dimensions and types of social status: A cross-
age perspective. Developmental Psychology 18, 557-571.

Coie, J. D., K. A. Dodge, & J. B. Kupersmidt 1990. Peer group behavior and socia status. In
Peer rgjection in childhood, S. R. Asher & J. D. Coie (eds), 17-59. New Y ork:
Cambridge University Press.

Cosmides, L., & J. Tooby 1987. From evolution to behavior: Evolutionary psychology asthe
missing link. In The latest on the best: Essays on evolution and optimality, 277-306.
Cambridge, Mass.: The MIT Press.

Costa, P. T., & R. R. McCrae 1990. Personality in adulthood. New Y ork: The Guildford Press.

Cowan, G., & S. K. Avants 1988. Children'sinfluence strategies. Structure, sex differences, and
bilateral mother-child influences. Child Development 59, 1303-1313.

Davidson, R. J. (1993). The neuropsychology of emotion and affective style. In Handbook of
emotions, M. Lewis & J. M. Haviland (eds), 143-154. New Y ork: Guilford Press.
DiPietro, J. A. 1981. Rough and tumble play: A function of gender. Developmental Psychology

17, 50-58.

Dodge, K. A., R. M. Murphy, & K. Buchsbaum 1984. The assessment of intention-cue detection
skillsin children: Implications for developmental psychopathology. Child Development
55, 163-173.

Eagly, A. H., & V. J. Steffan 1986. Gender and aggressive behavior: A meta-analytic review of
the social psychological literature. Psychological Bulletin 100, 283-308.

Eaton, W. O.,, & L. R. Enns, L. R. 1986. Sex differencesin human motor activity level.
Psychological Bulletin 100, 19-28.

Eaton, W. O., & A. P. Yu 1989. Are sex differencesin child motor activity level a function of
sex differences in maturational status? Child Development 60, 1005-1011.

29



Ehrhardt, A. A. 1985. The psychobiology of gender. In Gender and the life course, A. S. Rossi
(ed.), 81-96. New York: Aldine.

Ehrhardt, A. A., & Baker, S. W. 1974. Fetal androgens, human central nervous system
differentiation, and behavioral sex differences. In Sex differencesin behavior, R. C.
Friedman, R. M. Rickard, & R. L. Van de Wide (eds.), 33-51. New York: Wiley.

Emmons, R. A. 1989. The personal striving approach to personality. In Goal Conceptsin
Personality and Social Psychology, L. A. Pervin (ed.), 87-126. Hillsdale, NJ: Erlbaum.

Epstein, J. L. 1989. The sdlection of friends. Changes across the grades in different school
environments. In Peer relationshipsin child development, T. J. Berndt & G. Ladd (eds.),
158-187. New York: Wiley.

Fagen, R. 1981. Animal play behavior. New Y ork: Oxford University Press.

Fisher, H. 1992. The anatomy of love. New Y ork: Norton.

Hinn, M. V., & B. S. Low 1986. Resource distribution, social competition, and mating patterns
in human societies. In Ecological aspects of social evolution: Birds and mammals, D. I.
Ruberstein & R. W. Wrangham (eds.), 217-243. Princeton: Princeton University Press.

Fulker, D. 1981. The genetic and environmental architecture of psychoticism, extraversion and
neurcticism. In A model for personality, H. J. Eysenck (ed.), 88-122. Munich: Springer-
Verlag.

Gangestad, S. W., Thornhill, R., & Yeo, R. A. (1994). Facial attractiveness, developmental
stability, and fluctuating assymetry. Ethology and Sociobiology 15, 73-85.

Gelman, R. & S. Carey (eds.) 1991. The epigenesis of mind. Hillsdale, NJ: Erlbaum.

Gilligan, C. 1982. In a different voice: Psychological theory and women's devel opment.
Cambridge, Mass.: Harvard University Press.

Ginsburg, H. J,, & S. M. Miller 1982. Sex differencesin children's risk-taking behavior. Child
Development 53, 426-428.

Gray, J. 1982. The neuropsychology of anxiety. New Y ork: Oxford University Press.

Gray, J. A. 1987. The psychology of fear and stress. Cambridge, UK: Cambridge University

Press.

30



Gutmann, D. L. 1977. The cross-cultural perspective: Notes toward a comparative psychology
of aging. In Handbook of the Psychology of Aging, J. E. Birren & K. W. Shaie (eds.),
(302-326). New York: Van Nostrand Reinhold.

Haan, N. (1978). Two moralitiesin action contexts: Relationships to thought, ego regulation and
development. Journal of Personality and Social Psychology 36, 286-305.

Haan, N. 1985. On moral grounds. New York: New Y ork University Press.

Harcourt, A. H. (1992). Cooperation in conflicts” Commalities between humans and other
animals. Politics and the Life Sciences, 11, 251-259.

Hartup, W. W. 1989. Behavioral manifestations of children's friendships. In Peer relationshipsin
child development, T. J. Berndt & G. Ladd (eds.), 46-70. New Y ork: Wiley.

Herrnstein, R. J., & C. Murray 1994. The bell curve: Intelligence and class structure in
American life. New York: Free Press.

Hinde, R. 1984. Why do the sexes behave differently in close relationships. Journal of Social
and Personal Relationships 1, 471-501.

Hogg, M. A. & D. Abrams 1987. Social identifications. New Y ork: Routledge.

Humphreys, A. P., & P. K. Smith 1987. Rough and tumble, friendship, and dominance in schoal
children: Evidence for continuity and change with age. Child Development 58, 201-212.

John, O. P., A. Caspi, R. W. Robins, T. E. Moffitt, & M. Stouthamer-Loeber, M. 1994. The
"Little Five": Exploring the nomological network of the Five-Factor Model of personality
in adolescent boys. Child Development 65, 160-178.

Kagan, J,, J. S. Reznick, & N. Snidman 1987. The physiology and psychology of behavioral
inhibition. Child Development 58, 1459-1473.

Kagan, J,, J. S. Reznick, & N. Snidman 1989. Issues in the study of temperament. In
Temperament in childhood, G. A Kohnstamm, J. E. Bates, & M. K. Rothbart (eds.), 133-
144. New York: Wiley.

Kanfer, F. H., E. Stifter, & S. J. Morris 1981. Sdlf-control and aturism: Delay of gratification for
another. Child Development 52, 674-682.

31



Kenrick, D. T., & M. Trost 1989. A reproductive exchange model of heterosexual relationships:
Putting proximate economics in ultimate perspective. In Close Relationships, C.
Hendrick (ed.), 92-118. Newbury Park, Cal.: Sage Publications.

Kieder, D. J. 1983. The 1982 Interpersonal Circle: A taxonomy for complementarity in human
transactions. Psychological Review 90, 185-214.

Kleiman, D. G. 1977. Monogamy in mammals. Quarterly Review of Biology 52, 39-69.

Kleiman, D. G. 1981. Correlations among life history characteristics of mammalian species
exhibiting two extreme forms of monogamy. In Natural selection and social behavior, R.
D. Alexander & D. W. Tinkle (eds.), 332-344. New Y ork: Chiron Press.

Kochanska, G., & Aksan (1995). Mother-child mutually positive affect, the quality of child
compliance to requests and prohibitions, and maternal control as correlates of early
internalization. Child Development 66, in press.

LaFreniére, P. J. 1995. Cooperation among peers as a conditional strategy: The influence of
family ecology and kin relations. International Journal of Behavioral Development 18, in
press.

LaFreniére, P. J., & W. R. Charlesworth 1983. Dominance, affiliation and attention in a
preschool group: A nine-month longitudinal study. Ethology and Sociobiology 4, 55-67.

Lancaster, J. B., & C. S. Lancaster 1987. The watershed: Change in parental-investment and
family-formation in the course of human evolution. In J. B. Lancaster, J. Altman, A. S.
Ross, & L. R. Sherrod (eds.), Parenting across the life span: Biosocial dimensions, 187-
205. New York: Aldine de Gruyter.

Lang-Takoc, E., & Z. Osterweil 1992. Separateness and connectedness: Differences between the
genders. Sex Roles 27, 277-289.

Larsen, R. J,, & E. Diener 1993. Promises and problems with the circumplex model of emation.
In Review of Personality and Social Psychology, Vol. 15., Emotion, M. S. Clark (ed.), 25-
59. Newbury Park, Calif: Sage Publications.

Leaper, C. 1991. Influence and involvement in children's discourse: Age, gender and partner
effects. Child Development 62, 797-811.

32



Lerner, R. M., & M. B. Kauffman 1986. The concept of development in contextualism.
Developmental Review 6, 309-333.

Lusk, J., MacDonald, K., & Newman, J. R. (1993). Resource appraisals among sdf, friend and
leader: Toward an evolutionary perspective on personality and individual differences.
Paper presented at the Human Behavior and Evolution Society meetings, Binghamton,
NY, August 7, 1993. Under submission.

MacDonald, K. B. 1988. Social and Personality Devel opment: An Evolutionary Synthesis. New
York: Plenum.

MacDonald, K. B. 1991. A perspective on Darwinian psychology: The importance of domain-
general mechanisms, plasticity, and individual differences. Ethology and Sociobiology
12, 449-480.

MacDonald, K. B. 1992. A Time and a Place for Everything: A Discrete Systems Perspective on
the Role of Children's Rough and Tumble Play in Educational Settings. Early Education
and Development 3, 334-355.

MacDonald, K. B. 1993. Parent-child play: An evolutionary analysis. In Parent-child Play:
Descriptions and Implications, K. B. MacDonald (ed), 113-143. Albany, NY: State
University of New York Press.

MacDonald, K. B. 1994. A People that Shall Dwell Alone: Judaism as a Group Evolutionary
Strategy. Westport, CT: Praeger.

MacDonald, K. B. 1995. Evolution, the Five Factor Modd, and Levels of Personality. Journal of
Personality 63, 525-567.

MacDonald, K. B. 1997. The coherence of individual development: An evolutionary perspective
on children'sinternalization of cultural values In Parenting strategies and children's
internalization of values. A handbook of theoretical and research perspectives, J. Grusec
& L. Kuczynski (eds.). New York: Wiley, in press.

MacDonald, K. B. (in press). Life History and Human Reproductive Behavior:
Environmental/Contextual Influences and Heritable Variation. Human Nature.

MacDonald, K. B., & R. D. Parke 1986. Parent-child physical play: The effects of sex and age of
children and parents. Sex Roles 15, 367-378.

33



McGuire, M. A. 1974. The St. Kitt's Vervet. Contributions to Primatology 1, 1-199.

Marks, 1. 1987. Fears, Phobias, and Rituals: Panic, Anxiety, and Their Disorders. Oxford, UK:
Oxford University Press.

Miller, E. M. (1994). Paternal provisioning versus mate seeking in human populations.
Personality and Individual Differences 17, 227-255.

Minton, C., J. Kagan, & J. Levine 1971. Maternal control and obedience in the two-year-old.
Child Development 42, 1873-1894.

Morgan, W. R., & J. Sawyer 1967. Bargaining expectations, and the preference for equality over
equity. Journal of Personality and Social Psychology 6, 139-149.

O'Brien, M., & A. C. Huston 1985. Development of sex-typed play in toddlers. Developmental
Psychology 21, 866-871.

Ohman, A. 1993. Fear and anxiety as emotional phenomena: Clinical Phenomenology,
evolutionary perspectives, and information-processing mechanisms. In Handbook of
Emotions, M. Lewis & J. M. Haviland (eds.), 511-536. New Y ork: Guilford Press.

Overton, W. F. 1984. World views and their influence on psychological theory and research:
Kuhn—L akatos—Lauden. In Advances in Child Development and Behavior [volume 18],
H. W. Reese (ed.), 191-226 New Y ork: Academic Press.

Park. K., & E. Waters 1989. Security of attachment and preschool friendships. Child
Development 60, 1076-1081.

Parker, J. G., & J. M. Gottman 1985 (April). Making friends with an "extra-terrestrial":
Conversational skillsfor friendship formation in young children. Paper presented at the
biennial meeting of the Society for Research in Child Development.

Parker, J. G., & J. M. Gottman 1989. Social and emotional development in arelational context:
Friendship interaction from early childhood to adolescence. In Peer relationshipsin child
development, T. J. Berndt & G. Ladd (eds.), 95-132. New Y ork: Wiley, 1989.

Pellegrini, A. D. 1988. Elementary-school children's rough and tumble play and social
competence. Developmental Psychology 24, 802-806.

Plomin, R. 1994. Genetics and experience: The interplay between nature and nurture. Thousand
Oaks, CA: Sage Publications.



Rabbie, J. M. 1991. Determinants of intra-group cooperation. In Cooperation and prosocial
behaviour, R. A. Hinde & J. Groebd (eds.), 238-262). Cambridge, UK: Cambridge
University Press.

Rothbart, M. K. 1989. Temperament and development. In Temperament in childhood, G. A.
Kohnstamm, J. Bates, & M. K. Rothbart (eds.), 59-73. Chichester, UK: John Wiley &
Sons.

Rubin, K. H., L. J. LeMare, & S. Mills 1990. Social withdrawal in childhood. Devel opmental
pathways to peer rgection. In Peer rgection in childhood, S. R. Asher & J. D. Coie (eds),
217-249. New York: Cambridge University Press.

Rushton, J. P. 1988. Race differencesin behavior: A review and evolutionary analyss.
Personality and Individual Differences 9, 1009-1024.

Rushton, J. P. 1995. Race, evolution, and behavior: A life-history perspective. New Brunswick,
NJ: Transaction Publishers,

Savin-Williams, R. 1987. Adolescence: An ethological perspective. New York: Springer-Verlag.

Shaywitz, S. E., & B. E. Shaywitz 1988. Attention Deficit Disorder: Current Perspectives. In
Learning Disabilities: Proceedings of the National Conference, J. F. Kavanagh & T. J.
Truss, Jr. (eds.), 369-528. Parkton, MD: York Press.

Sherif, M., O. Harvey, B. J. White, W. R. Hood, & C. Sherif 1961. Intergroup conflict and
cooperation: The robbers cave experiment. Norman: University of Oklahoma Press.

Smith, P. K. 1982. Does play matter? Functional and evolutionary aspects of animal and human
play. Behavioral and Brain Sciences 5, 135-184.

Smith & Humphreys 1987.

Sheldon, A. 1990. Pickle fights: Gendered talk in preschool disputes. Discourse Processes 13, 5-
3L

Smith, P., & L. Dagliesh 1977. Sex differencesin parent and infant behavior in the home. Child
Development 48, 1250-1254.

Sroufe, L. A. 1991 (April). Models of relationships and quality of friendshipsin pre-

adolescence: Linksto attachment history and pre-school social competence. Paper

35



presented at the biennial meeting of the Society for Research in Child Devel opment,
Seattle, Wash.

Sroufe, L. A., & J. Fleeson 1986. Attachment and the construction of relationships. In
Relationships and development, W. W. Hartup & Z. Rubin (eds.), 51-71. Hillsdale, NJ:
Erlbaum.

Symons, D. 1979. The evolution of human sexuality. New Y ork: Oxford University Press.

Trapnéel, P. D., & J. S. & Wiggins 1990. Extension of the Interpersonal Adjective Scalesto
include the Big Five dimensions of personality. Journal of Personality and Social
Psychology 59, 781-890.

Trivers, R. 1972. Parental investment and sexual selection. In Sexual selection and the descent of
man, B. Campbell (ed.), 136-179. New Y ork: Aldine de Gruyter.

Trivers, R. 1985. Social Evolution. Menlo Park, CA: Benjamin/Cummings.

Trivers, R. 1991. Deceit and self-deception: The relationship between communication and
consciousness. In Man and Beast Revisited, M. Robinson & L. Tiger (eds.), 175-191.
Washington, DC: Smithsonian Press.

Tucker, D. M., & P. A. Williamson 1984. Asymmetric neural control systemsin human self-
regulation. Psychological Review 91, 185-215.

Tucker, D. M., & D. Derryberry 1992. Motivated attention: Anxiety and the frontal executive
functions. Neuropsychiatry, Neuropsychology, and Behavioral Neurology 5, 233-252.

Turner, B. 1981. Sex-related differencesin aging. In Handbook of Developmental Psychology, B.
B. Wolman & G. Stricker (eds.), 912-936. Englewood Cliffs, NJ. Prentice-Hall.

van der Dennen, J. M. G. (1991). Studies of conflict. In M. Maxwell (Ed.), The Sociobiological
Imagination (pp. 223—241). Albany: The State University of New Y ork Press.

Vine, |. (1987). Inclusive fitness and the self-system. The roles of human nature and
sociocultural processesin intergroup discrimination. In V. Reynolds, V. Falger, & I. Vine
(eds.), The Sociobiology of Ethnocentrism (pp. 60—80). Athens, GA: The University of

Georgia Press.

36



Watson, D., & L. A. Clark 1992. On traits and temperament: General and specific factors of
emotional experience and their relation to the five-factor model. Journal of Personality
60, 441-476.

Weisfeld, G. E., & R. L. Billings, 1988. Observations on adolescence. In Sociobiological
per spectives on human development, K. B. MacDonald (ed.), 207-233. New Y ork:
Springer-Verlag.

Weissman, M. M. 1985. The epidemiology of anxiety disorders. Rates, risks, and familia
patterns. In Anxiety and the anxiety disorders, A. H. Tuma & J. Maser (eds.), 275-296.
Hillsdale, NJ: Erlbaum.

Wiggins, J. S., & R. Broughton 1985. The interpersonal circle: A structural model for the
integration of personality research. Perspectivesin Personality 1, 1-47.

Widiger, T. A., & Trull, T. J. 1992. Personality and psychopathology: An application of the five-
factor mode. Journal of Personality 60, 363-393.

Wiggins, J. S., P. Trapndll, & N. Phillips 1988. Psychometric and geometric characteristics of the
Revised Interpersonal Adjective Scales (IAS-R). Multivariate Behavioral Research 23,
517-530.

Wilson, D. S. & E. Sober 1994. Re-introducing group selection to the human behavioral
sciences. Behavioral and Brain Sciences 17, 585-684.

Wilson, E. O. 1975. Sociobiology. Cambridge, Mass.: Harvard University Press.

Wilson, M. A., & M. Daly 1985. Competitiveness, risk taking, and violence: The young male
syndrome. Ethology and Sociobiology 6, 59-73.

Wright, P. H., & M. B. Scanlon 1991. Gender role orientation and friendship: Some attenuation,

but gender differences abound. Sex Roles 24, 551-566.

Youniss, J. (1986). Development of reciprocity through friendship. In C. Zahn-Waxler, E. M.
Cummings, & R. lannotti (Eds.), Altruism and aggression: Biological and social origins
(pp. 88-106). New Y ork: Cambridge University Press.

Zborowski, M., & E. Herzog 1952. Life iswith people: The Jewish little-town of Eastern Europe.
New York: International Universities Press.

Zuckerman, M. 1979. Sensation seeking: Beyond the optimal level of arousal. Hillsdale, NJ:
Erlbaum.

37



Zuckerman, M. 1984. Sensation seeking: A comparative approach to a human trait. Behavioral
and Brain Sciences 7, 413-471.

Zuckerman, M. 1990. The psychophysiology of sensation seeking. Journal of Personality 58,
313-345.

Zuckerman, M. 1991. Psychobiology of personality. Cambridge, UK: Cambridge University

Press.

38



