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physiology in 1973, which they shared with another ethologist, ~~~l hes: "To have made 'inspired observation' respectable again in the 
von Frisch. For psychologists, Eibl-Eibesfeldt's work (1 975, 1989), be- oral sciences is, I believe, a positive achievement of ethology" 
ginning in the 1950s and continuing in the present, is especially impor- ergen, quoted in Cohen, 1977, pp. 323-324). 
tant, for he was one of the first to make a formal connection between ology was soon joined by sociobiology, defined by its main 
psychology and ethology. Ths  link with psychology fueled an interest i, sman, E. 0. Wilson, as the "study of the biological basis of all social 
ethological accounts of human behavior. r" (1975, p. 4). Although ethology and sociobiology overlap a 

Developmental psychology was receptive to ethology because devel- eal, the latter focuses on the species level and on social struc- 
opmentalists have a tradition of naturalistic observations of children and such as customs, rituals, schools, and the legal system, rather than 
consideration of the biological basis of development. Many develop. e individual. People can pass on their genes either by reproducing 
mentalists continued to observe chldren even through p s y ~ h o l ~ ~ ~ ~ ~  by furthering the survival of the genes of kin through altruistic behav- 
behaviorist years. The most important figure to bring ethology to the ~ h u s ,  a mother might risk her life for her young, which would not 
attention of developmental psychologists was John Bowlby. His turning for her as an individual but might further the survival of 
from a Freudian to an ethological account of infant-caretaker social at- e with similar genes. The field is a hybrid of ethology, ecology (the 
tachment in the 1950s in England laid the groundwork for subsequent of how organisms are related to their environment), genetics, and 
research in this area in both Europe and North America. (His work is ation biology. Sociobiologists' work on such topics as reproductive 
described later.) Ethologically oriented psychologists also extended the rns, altruism, parenting, and social hierarchies has had some influ- 
approach to other areas of infant behavior, for instance, facial expres- on thinlung about the behavior of parents and children. Still, the 
sions and biases toward looking at certain objects, such as faces. With of sociobiology has minimally influenced developmentalists. 
older children, the work focused on peer interaction. It is interesting Evolutionary psychology, which arose after some of the criticisms of 
that one of the founding fathers of ethology, Tinbergen, studied autistic obiology as deterministic, reductionistic, and socially conservative, 
children and interpreted their behavior as an extreme fear response to mises to have more impact on developmental psychology (Geary & 
being looked at by other people (Tinbergen & Tinbergen, 1972). Devel- d, 2000). Evolutionary psychologists trace current psychologi- 
opmental psychology welcomed ethology as a way to correct the ex- ctioning to adaptations of our ancestors. This relatively new field 
treme environmentalism of learning theory. made possible "by the simultaneous maturation of evolutionary 

Ethology has continued to influence biologically oriented research on gy, paleoanthropology, and cognitive psychology" (Cosmides & 
behavior in Europe and North America. Today, however, biologically y, 1987, p. 302). Evolutionary psychologists use primatology, 
oriented work on behavior includes many disciplines, for example, aeological data, cultural anthropology, and data on contemporary 
comparative psychology, psychobiology, neuropsychology, behavioral an universals to relate current human cognition and behavior to 
genetics, physiological psychology, behavioral ecology, and evolutionary tive ancestral behaviors. Most believe that there is little current 
biology. The word "developmental" could be placed in front of each la- tionary selection because of modern medicine, technological ad- 
bel. In general, this work is more empirical and experimental and less ces, and social services. 
speculative and theoretical than the earlier European "classical" etholog- evelopmental and biological approaches are very important to each 
ical studies. The focus now typically is on the immediate causes of the r: "The developmental point of view is basic to an understanding of 
behavior - for example, scent or temperature - rather than on the evolutionary and ecological parameters are achieved in individuals 
evolutionary origins of the behavior. The majority of the approaches groups. The gap between molecular biology and natural selection 
favor a reductionist approach and study cells, neural impulses, and hor- be filled by developmental analysis of the nervous system, behavior, 
mones rather than the behaviors of the whole organism in its ecologicJ psychology" (Gottlieb, 1979, p. 169). The study of the development 
niche. This emphasis on laboratory research on various animal species ehavior is "the backbone of comparative psychology. Shortcomings 
contrasts with the ethological emphasis on observational research. study inevitably handicap other lines of investigation, from behav- 
However, ethology did bring a powerful methodology to biological 'P- evolution and psychogenetics to the study of individual and group 



(see Chapter 8). 

GENERAL ORIENTATION TO THE THEORY 

completely innate, because they are always expressed in a  articular 
prenatal and postnatal environment, ethology emphasizes the biological 
contributions to behavior. 

Ethologists generally agree that a behavior is innate if it has these 
four characteristics (Cairns, 1 979) : 

1.  I t  is stereotyped in its form (that is, has an unvarying sequence of ac- 
tions) across individuals in a species. 

2.  I t  is present without relevant previous experience that could have 
allowed it to be learned. 

3. It is universal for the species (that is, found in all members). 

4. It is relatively unchanged as a result of experience and learning 
it is established. 
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late"behaviors are not present at birth but appear later as a re- 
,hysical maturation. In contrast to primarily innate behaviors, 
behaviors, such as chimpanzees' use of sticks as "tools," vary in 
rm bdividual to individual, require relevant previous experi- 
ualljr F r y  in their occurrence among members of the species, 
lge as a result of subsequent experience. 
: behaviors are termed species-specrf;~, which means they occur 
U wmbers of the species or at least a subgroup, such 
: m d s  or all the young. If another species also has the behavior, 
renoes are possible. One is that the two species are related, per- 
ing split into separate lines at some point in their evolution.That 
have common ancestors. The other possible inference is that the 
- has evolved independently in the two species, perhaps because 
1 similar physical environments and needs. For example, in many 
the young cling to the mother's fur-a necessity for survival if 
lt must travel with its mother as she moves throughout an area in 
rf fsod or flees from predators. Ethologists must draw conclu- 
lout similar behaviors in different species very cautiously, not 
nuse the behaviors may have evolved independently but also be- 
ey may have different meanings or functions in the two species. 
nple is tail wagging in dogs and cats. 
types of innate behaviors, reflexes and fixed action patterns, 
-titular relevance for humans. Rgexes, simple responses to stim- 
: long been familiar to psychologists. Examples from the human 
re garping a finger placed in the hand, spreading the toes when 
:om of the foot is stroked, and turning toward a nipple when it 
the cheek. Any long-haired parent would agree with etholo- 

teresting observation that infants are particularly likely to grasp 
p e c i q  during feeding. Ethologists speculate that this reflex 
ly served to facilitate clinging to the mother's fur. Many such re- 
re quite strong. A premature baby can grasp a clotheshe and 
: its own weight, for instance. This ability is later lost. More 
x Maces  are coordinated swimming, crawling, and walking 
ents when the body's weight is supported, in newborns or 
nfants. 
d a 1  ethology (Lorenz and Tinbergen) emphasized fixed action 
8. A fixed action pattern is a complex innate behavior that 
:es the survival of the individual, and thus the species. It is a 
rally programmed sequence of coordinated motor actionsn 
1970, p. 7) that arises from specific inherited mechanisms in the 
nervous system. For example, squirrels bury nuts, birds per- I 



ing a love-nest decorated with flowers, fruit, shells, Ad adiQrful 
to-attract a mate. He adjusts a twig here, adds a flowa-there, 
ingly stops to admire his work from t h e  to time. The adytiva 
fixed action patterns lies in the fkt that they &en end in w, 
ing, or protecting the species from harm. 

A M action pattern is elicted by a .sign stimulus-a partic& 
ulvs whose presence automatically releases a particular fixed actim 
tern. Lorem (1966) likens this process to a key opening a lock. 
ample, the red belly of a male stickleback fish ventwing into 
stickleback's teditory is a sign stimulus that triggers @ting 
A decoy that only vapLy resembles the stickleback in shape 
on its lower h-df elicits this fixed aotion pattern, whereas an 
shaped decq kthout the red area d) does not 
Thus, the sign stimulus is specific, and sometimes it must be in 
ular oriatatiw or po&tion,Thbrergen (1 958) discovered 
sign stimulus when he noticed that his sticklebacks in an 
a window facing a street would be&me agitated at a certain time 
day. He eventually realized that a red d truck pas& by at that 
a stimulus' that appmcbmted the natural sign &mulus. A h t h e r  
ple of the specificity of the sign stimulus is that a hen will not res 
distressed, fladhg chick she can see under a glass bell but cannot 
Hawever, she d rescue the chick imJ8ndately if shk can hear the 
tress cries even if she cannot see it (Bmcher, 1933). 

When ;the sign stirnuus b an appropriate.exaggeratiorr of the no 
sign stimulus, it enhances the fixed action pattern, Fishermen 
vaatagc of this fact by pshg lures that exaggerate the natural pre 
sign stimuli) of largs~fidi. At the other m e m e ,  under certain 
ti- animals need . v q > , W e  from the emir-t to elicit a 
action pattern, as wlmpcp female rat may try td retrieve her y 
shortly afker birth even if no young are present; she will repeat 
grasp her own trail or) one of her hind legs and awry it back to the 
(Eibl-Eikhldt, 1,975). A human ,.example is that infants who do not 
enough opprtunity to su+ during fee* because the hole in the 
ple i9 toa large mby make sucking mwements even when no object is 
rhe m o d  @pi@, 1 957). 

Erom her that stems from the 
ta th$ nest in o& to mate. According to Lorenz 

has bwoae ritualized into the innate courtship 
a. 

m&d the concept of fixed action pattern in sev- 
lllb9'73; Dewsbury, 1978). For instance, research has 

m y  foed action patterns are more variable than originally 
W-we now ~ornetimes called "modal action patterns." 

3 ha? 
lease 
the,  - 

qe rej 
of dl 

stage 

ected the classical ethological 
ives such as hunger, reproduc- 
for fixed action patterns. They -. 

~ n , c @ p t  is not a usem one because it is not easily tested, 
.lea& to oversimplistic explanations of behavior. 

k s  md fixed action patterns have developmental si+- 
% b * o r s  permit young infants' survival, either by allow- 

food and hide from predators on their own or by bind- 
~ 7 , 9 1 1  adult caretaker through behaviors such as crying, 

For 
alont 

exam 
:, and - .  

Gle, the infant greylag gdslGg 
I elicits a reassuring reply from 

I T .  

*errnore, with physical maturation come new Denavlors 
b d i n g  th at allow even further adaptation to the environ- 
$btween the organism's needs and the innate behaviors it 
kt accidental but is the product of the long evolutionary 
mc ies .  

on innate behavior should not leave the impression that 
@&tk learning is unimportant. Rather, most ethologists sim- 
k a  is necessary to describe and understand innate behavior 

how it is modified by the environment. Most behavior 
wThterweaving of innate and learned components. A raven 
h how to build a nest, but through trial and error learns 

and pieces of ice are less suitable than twigs for this 
1975). An innate skill can easily be adapted to 

W> as when English titmice quickly learned how to use 
behaviors to open milk bottles. The survival value of this 

g@f innate and learned behaviors is clear. I 

(1957) proposed a now-classic model of how biologikd 
mechanisms constrain the course of development while 
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Even a primarily learned behavior can contribute to survival. An 
ample comes from Lorenz's description of how a learned act, "sh 
hands," becomes an appeasement gesture: 

Who does not know the dog who has done some mischief and now ap- 
proaches his master on its belly, sits up in front of him, ears back, and 
with a most convincing "don't-hit-me" face attempts to shake hands? I 
once saw a poodle perform this movement before another dog of whom 

- ~ o u s  

The course of development within an individual f o~ows  a 
that was acquired by the species because it hcilitated 
young must adapt to their environment in order to re 
which they can reproduce and transmit their genes into & 
ation. Just as certain physid characterhti~, such as the. 

d with opposable fingers and thumb, facilitated making and 
so did certain behaviors-reflexes and fixed action 

ci1itat.e survival through mating, food gathering, caretak- 
rth. Social behaviors, such as interindividual communica- 

ooperation, encouraged group cohesion and thereby in- 
chances of survival. New behaviors arose through natural 

ons or  mutations and, if they allowed the organism to sur- 
ugh to reproduce, were genetically transmitted to the 

ation. These successhl behaviors gradually became more 
the whole population over many generations. 

theory has changed somewhat over the years, particu- 
modern molecular genetics. Modern evolutionary the- 

es Darwinian natural selection theory with population 
e latter views evolution as a "numbers gamen (Surbey, 1998, 
lving changes over generations in the relative frequencies of 
es. One current notion, for example, is that sudden changes 
ution may have been more common than Darwin thought. 
the course of evolution is not as simple as it seems, how- 

obvious what the survival value of an innate behav- 
a behavior may lead to the death of individuals but 
of relatives or other members of the species. When 

bird spots a predator, it gives a warning call to the flock, 
the predator's attention and endangering its own life. 

survives. A further complication is that many exist- 
~&, s&as many of the reflexes h the human infant, are no 
kbessary for survival; they appear to be relics. Many of the early 

about evolution illustrate the dangers of armchair specula- 
@&ricti ' . It was once claimed that flamingos are pink because 

cult for predators to see them against the sunset *lit J 

r 
see the biological control of behavior not only in innate be- 

ed during evolution but also in predispositions toward 
Iyning. Biology both enables and constrains learning. 

nt,the brain is "like an exposed negative, waiting to be 
veloper fluid" (Wilson, 1 975, p. 1 56). Species differ in 

of their behavior are modifiable, in what kinds of learning 
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As described in the next section, etholo@sts use laborato 
ments to determine the immediate causes of the behavior 
in the &st three steps. From the viewpoint of ethologisb, p 

has waked ba~kward historically by performing laboratory res or of interest. Obviously, they do not deprive the or- 
fore obtaining a sufficient database of naturalistic observations. 

t of time spent near the stimulus. Albugh 
e& method is shared with the mainstream of 

O H ,  &logy maintains its distinctiveness by 
g, to study: behaviors tailored to the survival of 

9- 10 HUMAN DEVELOPMENTAL 
gn*Lfll 



psychologists have selected particular topics. The study of children 

is crucial for normal development. A disrupted relationship be 

ment figure when under stress. 

Rosenblatt, 1976). Many ;f the human newbor>s reflexed servd 
function during human evolution. One of these reflexes 
object such as a finger or the hair when it contacts the 
just as many d a n  infants stay with tb rmdmrrby 
hairaiF- A n o k  reflex is at axhixcing movement in sespo 

"-d or a loss of support. This reflex may have prevented many 
infants from falling when the mother suddenly ran upon see- 
ator. 
rse, these reflexes have little value for attachment in human 
ho need not physicdly attach themselves to the parent in or- 
rvive. Of more importance to human babies are signaling 
ns such as crying, babbling, and smiling. These behaviors com- 
infants' needs and encourage adults to come to infants, since 
,ies cannot go to adults. Just as following the imprinted object 
~ g s  maintains proximity, so do signaling behaviors serve this 
n humans. The result is the same: the infant is protected and 
These signaling behaviors are more complex than the simple 
nd are considered by some to be fixed action patterns. An- 
ity found in young infants that may facilitate their relationship 
r pafents is imitation of facial gestures (Meltzoff & Moore, 
r the infant matures, other behaviors, such as crawling, wak- 
alking, facilitate contact between parent and child. 
& supp~rts Bowlby's notion that signaling behaviors are in- 
II infants born blind or blind and deaf acquire a social smile at 
ately 6 weeks, as do normal infants. In fact, children blind and 
B birth reveal a wide range of normal behaviors, including 
It.rymg, babbling, and pouting, and typical facial expressions of 
&, and sadness (Eibl-Eibesfeldt, 1975, 1989). For example, 
w back their heads when laughing and stomp their feet when 
lZP these naturally occurring "deprivation experimentsn show 

id auditory experiences that would allow imitative learning 
saqr for these signaling or expressive behaviors to develop. 
enca for the universality of the human smile and other ex- 
nes from observations of these behaviors in infants in many 
a-Eibesfeldt, 1975). Darwin long ago observed smiling in 
:ry culture with which he had contact. 
7 unlikely that adults teach these expressive behaviors to 
i t s  or blind and deaf children. Smiling and laughing involve 
Bequenee of coordinated movements or sounds. Eibl- 
975) describes a deaf and blind 12-year-old with severe 
who was unable to learn simple actions such as bringing a 

mouth, in spite of an intense training program. Yet she was 
E, laugh, and cry. Even the possibility that blind and deaf 
$t learn facial expressions by touching the mother's face 
$ her facial lmovements was ruled out by a child deaf and 



blind since birth who was born with no arms. Despite these han& 
he showed normal facial expressions. 

Bowlby proposed that these early reflexes and signaling beh 
along with a bias t o d  looking at faces, leads to an attachm 
adults in general and then, usually around 6 to 9 months of age, t 
or a few specific adults. This specific attachment can be seen in 
fant's protest when separated from a particular adult, as oppose 
adults. This separation i s  an innate "cue to danger" that elicits si 
behavior intended to restore proximity. 

The infant and adult behaviors eventually become synchronize 
an "attachment behavioral system," according to Bowlby. The 
ance and behavior of each member serve as sign stimuli for the 
tion pattern in the other. Each member of the system comes to 
that the other will respond to its own behavior in certain ways. 
dren's expectations are part of their "internal working model 
cussed in Chapter 2-mkntal representations of the attachm 
ures, the self, and the relationship. These models help children in 
and evaluate new situations and then choose a behavior such as 
or seeking the attachment figure for comfort. Between the 
about 9 and 18 months, an i n f ~ t ' s  various individual behavior 
cially sucking, clinging, crying, smiling, and following, become 
porated into more complex, self-correcting "control systems." 

Bowlby used control-systems theory from engineering as a mo 
how attachment forms an organizational system. Control syste 
goal-directed and use feedback to regulate the system in 
achieve the goal. A simple control system is a thermostat, w 
tains a particular room temperature (the goal) by comp 
temperature (the feedback) with the desired temperature. With 
to behavioral systems, Bowlby proposed that genetic action 
behavioral system to develop but that the developed system 
enough to adjust to changes in the environment, within prescrl 
its. Just as the human respiratory systan works within a 
range of oxygen, a behavioral system operates efficiently witbins 
tain range of variation in relevant features of the environment. 
ticular acceptable range of social aad physical stimuli relevant: 
tachment varies from species to species. In human a t t a c h  
have a goal: an acceptable degree of proximiity to the adult. 
fants detect that the adult is too far away (feedback), tb 
state by crying or crawling, which reestablishes contact 
equilibrium in the system. The limit. af scoep@bk,. 

. - 

g om internal factors, such as hunger or illness, and external 
such as the presence of an adult stranger or other cues of dm- 

of a secure attachment expands the distance ac- 
table by establishing the caretaker as a secure base from which the 

of attachment includes many of the characteristics 01 
of ethology. Species-specific reflexes and fixed action 

the products of evolution, ensure the proximity oi 
d. Sensitive periods and general and specific 
cally predispose infants and caretakers to de- 

zed interactions. In keeping with ethological 
ory, bwlby r&es heavily on observations of cGldren.   ow ever, 
h of QhR more recent research on attachment stimulated by his the- 

as mnducted in laboratory settings. Mary Ainsworth (Ainsworth, 
Waters, &Wall, 1978) developed methods for assessing attach- 

provided much of the empirical evidence for attachment the- 

e ethological account of attachment, with its focus on innate be- 

sed but not responded to, they eventually exclude from aware- 
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Adults' Responsiveness to Infants One important contrib 
the ethological account of attachment is that adults, as well as 
are biologically predisposed to develop 
infants depend on parents for survival should re 
evolution, innate caretaking responses in add 
tachment behavior by signaling behaviors or by their babyish a 
ance. Many infants emit calls to which the mother responds. For 
ple, ultrasonic sounds from a young mouse elicit nest-building be 
in the adult female mouse (Noirot, 1974). H 
such as smiling, visually fixating the face, an 
ent's attention and interest. 

The infant's babyish appearance may elicit 
noted that the infants of many species, espe 
tain physical characteristics, which are dep 
characteristics include a head that is large in relation to the body, a 

Characteristics of babyishness or cuteness common to 
sweral species. 
SOURCE: From 'Dm angebomen Formen m8glichaEmh~n&" by 
Konnd Lorenz, in Z & & $ f t p r T i ,  1943,s. 235-409. Re- 
amduced bv nennission ofValas Paul Panv. 

is large in relation to the rest of the face, limbs that are rela- 

Contributions to  Human Developmental Psychology 

aby dolls for children and in young animals in the Disney 

did elicitors of adults' attention. It 
sigdcance of an infant's smile is to 

, 1967). Studies of adults' and chil- 
ses to pictures of infants or to live infants have included 

ent or changes in heart rate), be- 
on with the infant), or self- 
. This research shows that peo- 
that various factors affect the 

ponse. For example, 12- and 13-year-old girls who had 
on rated pictures of infants more positively than did 

, 1980). Thus, social factors, such as cultural expecta- 
sponsiveness to infants. 

urages caretaking and 
discoveries from at- 

en they fed their infants. The "extra-contact group" 
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received their nude babies for 1 hour of contact in the first 
after birth and for 5 extra hours, compared with the control' 
each of the following 3 days. At the babies' examination 1 mo 
the mothers from the extra-contact group held and soothed the 
more, showed more eye contact and fondling when they fed 
fants, and reported they were less likely to leave the infan 
other caretaker, in comparison to the control group. The 
were still present at 1 year. By 5 years of age, children in th 
contact group had higher IQ and language-test scores. Altho 
is disagreement about the replicability of this research, its 
ological adequacy, and its proper interpretation (Myers, 1 
research does point to the importance of events that occur s 
after birth. 

Contemporary Perspectives on Attachment . Cont 
tachment research has focused on predispositions toward 
very young infants and on patterns of attachment identified 
Ainsworth. Young infants are biased toward attending to peo 
boms prefer to look at human faces rather than inanimate 
terestingly, infants prefer female faces that have been rated as a 
rather than unattractive, by adults, even infants who are too y 
have been taught &is preference (Langlois et al., 1987). Even yo 
fants gurgle and make various "pleasure sounds* in response 
sound of the human voice. 

Infants also appear to be predisposed to learn to dis 
mother's odor from that of others. Two-week-old breast- 
turned toward a pad that had been worn in their mother's 
area rather than a pad worn by another lactating female (C 
Porter, 1985). Just as infants can recognize their mother's od 
mothers quickly recognize their infant's distinctive smell. Six 
ter giving birth, and after only a single exposure 
folded mothers could pick out, by smell alone, their own baby 
set of three babies (Russell, Mendelson, & Peeke, 1983). 

One of Bowlby's colleagues, Mary Ainsworth, focused on the 
the attached parent as a "secure base" for exploration. The parent 
cure home base &om which children venture to explore the n 
or the next block and to which they return h r n  a"ene to * 

"emotional refueling'' (MaJer, 1 968). 
dren% signaling behaviors are in 
or m m a t d d  w &e~&d% 

lasts aboyt 22 minutes, to assess babies' patterns 
mothers. The child, a parent, and a stranger in a 

r~ceed though a sequence of episodes, gradually 
s (child with parent) to high stress (child with 
m e ) .  On the basis of their reactions to these 

cs such as Down syndrome or temperament (e.g., 
. Secure attachment predicts later child behaviors, 
e social functioning during childhood and adoles- 

Cassidy & Shaver, 1 999; Thompson, 1 998). 
tion of these findings is that this variability in 

ent prepares the young of the species to adapt 
rn of investment in offspring, a notion from evo- 
(Chisholm, 1996). Infants increase their chances 

rn adapt to their particular caregiving condition. If 
invested in their children and thus are sensitive and 

ental risk decreases and children can explore 

, then resistant or avoidant attachment may be 
clinging to the caregiver could 
ailable. In avoidant attachment, 



patterns that are initially adaptive may not remain so .if con 
change appreciably" (1 998, p. 43). 

Contemporary issues about attachment include the following 
of which challenge the origural Bowlby-Ainsworth attachment 
(Cassidy & Shaver, 1999; Thompson, 1998): How stable over tim 
infant's attachment classification? How broad is the effect of early 
ment on later social relationships and cognitive abilities? Are ape  
the parent-child relationship other than attachment of equal ' 
tance? How are specific aspects of the attachment relationship re1 
specific later relationships? What is the child's active contribution 
example, temperament) to the attachment relationship? How, if 
do child-care arrangements affect attachment and development? 
accounts for the variability in a child's attachment behavior across 
tions? What effect does parental physical abuse of the infant have o 
attachment bond? 

One particularly interesting area of research concerns the p 
link between insecure attachment and various sorts of late 
chopathology. The'early attachment pattern has an indirect effect 
it plays an ongoing role during development in the child's selecti 
environments, degree and t)rpe of engagement in activities in the 
ronment, and interpretation of her experiences (Sroufe, Carlson, 
& Egeland, 1999)'. Also, work on young children at developmental 
such as children with Down syndrome, cerebral palsy, or a 
promises to broaden our understanding of the variety of social 
ments and the complex interweaving of genetic and enviro 
forces (Vondra & Barnett, 1999). 

Today, researchers have added several perspectives to ethology 
dress broader questions about early social relations (Thompson 
One is young children's theory of mind, such as their inference 
ents' feelings and intentions. This knowledge both affects and is 
by interaction with parents. Children's representation of even 
their autobiographical memory also are important. Another pers 
is cultural studies of attachment that clarify what cultural4 
factors influence the security or insecurity of attachment. In 
Ainsworth's attachment patterns .have emerged in studies in 
countries, but the percentage in each category shows some 
from country to country and even within a country. For e 
one study (Van Ijzendoorn & Sagi, 1999), U.S. and Western Em 
groups showed more avoidant infants than did gro~ps  kom 
regions. Still another pm-spective is related &'%@&bd' 
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asic feature of the organization of nonhuman primate groups is 

-ranking matriljnes. Dominance hierarchies even affect how 
treat their infants. High-ranking mothers are more Ykissez- 

ger sisters outrank older sisters, even though the l a m  we much 
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larger and stronger. Thus, mothers and the rest of the matriline 
preference during sibling conflicts to younger sisters. This sibling 
archy usually continues even after the sisters are fully grown, 
Sameroff & Suomi, 1996, for a review of this research.) 

To illustrate ethologically oriented research on children's do 
hierarchies (see also Archer, 1992), we turn to a study by Strayer 
Strayer (1 976). They videotaped the free play of a group of pres 
children toward the end of the school year, when the group had 
lized. The dominance relations could be inferred from the outco 
three categories of naturally occurring social conflict between two 
dren. These conflicts included physical attacks, threat gestures, an 
ject or position struggles (physical or nonphysical struggles over 
standing at the front of the line, and the like). In response to thes 
flicts, a child could submit, seek help, counterattack, give up 
or position, or make no response. The child who wins in thes 
ters is considered to be the more dominant. These categories of 
ated conflict and response to the conflict are quite similar to those 
to study dominance in nonhuman primate groups. The analysis 
videotapes revealed a relatively rigid and stable dominance hierar 
the group. Although boys initiated more conflict than did girls, 
were not higher in the hierarAy than girls overall. The fact that 
were few counterattacks suggests that the stable dominance hi 
minimizes group aggression, just as in nonhuman primate 
Other research, in agreement with this argument, shows th 
are high among humans when groups first form, but then 
drastically (Savin-Williams, 1976). Finally, research has suggest 
boys' rough-and-tumble play may permit them to assess each 
relative strengths - one basis for dominance hierarchies - and 
experience in dominant and subordinate roles (Biben, 1998; Pe 
& Smith, 1998). 

The Strayer and Strayer study reflects the ethological approach 
content (dominance hierarchies observed in animals), method (0 
vation of behavior in its natural context and subsequent categor 
of this behavior), and theory (emphasis on behaviors adaptive 
species). Ethologists have also studied peer interaction in play ( 
& Comolly, 1972) and children's appeasement behaviors, su 
slumping the shoulders and bowing the head, which cause a 
to cease (Ginsburg, Pollman, & Wauson, 1977). The etholo 
 roach clearly contrasts with social learning theory's focu 
behavior (for example, aggression) in individual children is 

, punishment, and imitation. And, unlike Freud, etholo- 
interpersonal processes more than individual psycholog- 

strange that researchers have shown more interest in 
essive, power-oriented social relationships than positive, 
Indeed, Strayer (1 980), during a period of observation at 

01, saw fewer than 200 competitive or aggressive 
trast to more than 1000 affiliative episodes. Sociobiolo- 

interested in developing genetic models to outline a 
of altruistic behavior, in particular to show how self- 

e adaptive to the species. Moreover, some ethologists 
prosocial behaviors actually can be a form of competi- 
s. In particular, when children enter grade school, they 

dominant aggressive peers; most children learn that they 
dominance in more subtle ways in order to obtain re- 

Hawley (1 999) calls "competing with finesse." Prosocial 
persuasion, cooperation, and helping enable children 

es such as toys or friends in ways that foster acceptance 
up harmony (see Hawley, 1999, for a review of devel- 

es in strategies for obtaining resources). We now turn 
ence for this position. 

in the life span it is adaptive to obtain resources from 
t. As Charlesworth expresses it: 

an infant crylng for attention, a preschooler struggling 
r a toy, an adolescent trying to impress a peer, a gradu- 
, a scientist writing a grant proposal, or an octogenarian 
eone to shovel snow, the possibility is always present of 

re what one needs because of the competing needs of 
While all needs obviously do not have to be satisfied, a 
tion of them must be if the individual is to carry out nor- 

(1988, p. 24) 

*obtaining resources changes developmentally. In most 
need only signal their needs through crying or fussing in 
resources. Later, during socialization, children acquire a 
for obtaining resources-aggressing, lymg, threaten- 
, flattering, helping, sharing, and working together. 

ce, children learn which strategy is most effective in 
. The types of resources that are most important also 

mentally. Charlesworth suggests that Erikson's eight 



developmental crises, or tasks, can be seen as changes in which re- 
sources are needed most criticallv--sllr.h a c  arrpcc +A - - A  . , ----- -- U - - ~ ~ ~  C" ~ V U U  d~lu atten- tion in infancy, materials and tools during grade school, and a mate dm- 
ing late adolescence. 

Charlesworth (1988, 1996) studied the roles of coaneratinn -- 1 
- - -r -- ---Vu m a  competition in establishing dominance and thereby obtaining resources 

in children age 4 to 8. He devised a situation in which four children at. 
1 , . ' 

I ' 1 1  tempted to obtaln a resource-viewing a cartoon movie. One 
could view the cartoon only if a second child turned on the movie li h 

g t  and a third turned a crank to start the movie. Thus, cooperation was 
necessary for anyone to see the cartoon. A fourth child had to simply be 
a bystander. From an analvsis of the videotanes nf the rhilJrpn'- A+--- - 

tion, Lharlesworth developed an observational scheme that categorized 
various types of resources, resource-acquisition behaviors, reactions to 
such behaviors, and outcomes of the interaction. Resource-acollisitim 

- behaviors included several types of verbal behaviors, such as requests, 
appeals to take turns, and threats, and several types of ~hvsical behav-  

, I  1 J  - - 
iors, such as touches, blocks, and attacks. 

Using this ethological methodology, Charlesworth found that coop- 
erative behavior led to inequitable outcomes for the children in the 
groups. By the end of 30 minutes, a few children saw some of the car- 
toons, but most did not. Some children were more skilled at obtaining 
resources than others. Successful children produced a mixture of as- 
sertive, selfish, deceptive, and cooperative behaviors. They somehow 
managed to get into the viewing position and then get others to turn on 
the light and crank the swi tch~ha t  is, by engineergg cooperation, they 
competed more successfully. For example, child A got child B to crank 
the switch but then looked at the cartoon longer.?hild A also sorne- 
times cleverly entertained the others, who could not see the cartoons, 
by narrating or acting out the cartoon events! The losers either did not 
detect the deception or inequity or were unwilling or unable to rectify 
it. Charlesworth has observed this pattern in all cultures studied thus 
far - American, Indian, Malaysian, and black South African- and thus 
argues for universality. 

Dominance rank in the classroom, gender, age, and friendshp pre- 
dicted which children were most effective at obtaining resources. For 
example, high rank in the peer group enhanced a child's ability to get 
others to cooperate in ways that benefited the self. In addition, boys ob- 
tained more resources than did girls; boys used more physical behaviors 
than did girls, who used more verbal behaviors. 

thology offers the intriguing notion that resources include not only 
A-P;sI. and objects but also other people (MacDonald, 1998). From 

dren provide resources such as social status and the characterlstlcs 
with it, such as friendliness, generosity, - cheating, - and help- 

. I  

lutionar/ perspective, a child evaluates the resources to be gained 
a oeer--fiiendship, a play partner, cognitive stimulation. . .  Popular . . 

s all the above programs of research show, ethology provlcies a 
framework for understanding peer relations. 

final aspect of peer interaction is the maintenance of a preferred 
,,,, between the self and another person, just as birds on a wire 

stern is designed to deal with a certain general type of environment, 
M e  in which the species has evolved. What kinds of problems do 

e ethologically oriented study, Charlesworth (1983) observed tod- 
rs' resDonses to barriers (or "blocks") encountered in their everyday 

a glass of juice l a  physical block), being told by their mother to 
activity (a social block), and being asked by someone to identify 

ething (an informational block). In each case, the problem involves 

Ip--- - 

bep a certain distance from one another. The desire to prevent another 
b s o n  from coming too close has been observed in many cultures, but 
@ preferred distance may vary from culture to culture. One experi- 

(Barash, 1973) examined the response to violation of one's terri- 
A person sat down close to another person in a library with many 

ppty  seats. The latter person frequently turned away and sometimes 
)mlt a barrier of books or other objects between the intruder and him- 
Clf. The preferred distance may be related to the establishment of pp territories. These territories are common in many animal species 
p d  serve to spread out the population to avoid starvation and over- 

Uigence increases adaptation to the environment and therefore sur- k . As a result of evolution, the human brain is ~ r e ~ a r e d  for what is 
w e d  an "evolutionarily expected environment." A species' cognitive 

J 1 

b d r e n  encounter in tieir daily lives and how do they solve them? . *  In 

b e s  at iome. Examples of these problems include being unable to 





is esrentid for human metion:  "under- 

rocesj that designed the hum= mind will the dis- 
ch i teaen  (Ba&0w, Cosmides, & Tooby, 1992, p. 3)- 

example of how coetion is critical for adaptltion is that 
ust cooperate other members of their species in order to 

is important to be able to distinguish between individuals 
their genes (.elatives) and those who do not. This requires 
ofitjve sms such as remembering spedfic individuals and 
ut the cosb and benefits of interacting with them, esPedally 

risk life to help them. Cognitive skills also are neces- 
cooperative action, which is critical for gathering food, 

,, and ~~~b~ (1 987, 1992) are two of the main voices in this 
have identified Dadnjan a~~orithzns-ev~lved fog"itive 

, to domains. Each algorithm is "an expert 
, of interadon with the world" (Pinker, 1997, p- 21). The wen@ made male competition , swiss army knife, with different tools for performing 

in play, risk &g, and the &&ty to inhibit in different domains (Cosmides, 1 994) Examples of the'' 
Parend h v e s ~ m t  h dl& children and a& sins" are face recoption> language acquisition, certain char, 
p e k - ,  2000); of objeds, and certain types of proce~shg of social informa 

me r n n s e e d  (or, more positively, enabled) from acquir 
ation needed for solving cerw 

ear some relation to fixed actio 
particular stimuli; D d *  algc 

tant to note that these cognitive ski& enhanced adaptatic 
erers: "Our psyche is not built for 
ations of 200,000 generations ag 

&, 1996, p. 159). We do not do much hunting and gatherii 
s. ~ h ~ ~ ,  the rn@tive skills underlying these activities may n 

vival and fitness present-day humans7 ma 
live in Urbm areas (for example, approximately threefoun 

.s. popu~atio~). still, we do have these ancestral ways of thh 
to i h e n c e  our development and behavior in a wo 

ing malls and computers, and the m k  of an evolutionuy P 
is to reveal how hey are expressed in modern environme' 

,,ting h y p o h i s  concerning the "moderni=tion" of an an( 
ve is that a module acquired to process informal 

amain, such as the acoustid properties of the hwnan v0 
applied today to another domain, such as music. Music 



may not be essential for smvivd, but it may cmae h a m i - l e  that 
(Sperber, 1 994). I 
Cultural Transmission, Social Cognitioa, and 'g'hgoq 0~ 
Evolution often works in subtle ways. By gving hmam the 
acquire certain concepts, it can set the stage for the d~ 
sion of knowledge needed for adaptation. In 
adaptation has a biological basis. Cultural change and; 
particularly important because they can happen m 
than standard biological evolution. One recent version 
(Tomasello, 1 999) focuses on cultuml 
mechanism that enables an individual 
knowledge and skills acquired over 
adaptive cultural advances can ac 
ple, human children acquire the language and tools of 
group. Although young chimpanzees can communicate an 
to use tools from the adults around them, Tomasello argues 
humans can engage in a cumulative process in which cultural 
such as language and tool use 
mans build on the knowledge of 
(Tomasello, Kruger, & Ratner 19 
edge through social learning s*. 
backward and lodag the culturd 
pool their cognitive resources 
(Tomasello, 1999, p. 5). A simp1 
tifacts, is that during human evolution hamrners change 
stones to stones tied to sticks to modern metal 
cal hammers (Basalla, 1 988). 

Tomasello argues that humans have evolved one very spe 
social cognition-the knowledge that other humans are 
selves, with intentional and mental properties. Inanimate 
have these properties. Once this sodal cogniti 
could "imagine themselves 'in the mend  shoes' of some 
so that they can learn not just* the other but duo 
(Tomasello 1999, p. 6). It is cri 
tentional aspect of others because it permits 
others are using a tool or symbol- what the p 
it. They can understand events from others7 PO 

dustanding, children can engage in a human-specific form 
learning. Consequently, humans can work 

ut objects, quantities, tools, d sodal relations that can- 
gle individual. In the hammer example, humans 

to impmve the tool because they understood what the pur- 
e tool was (that is, what people intezzded to do with the ham- 
could go beyond simple imitation of someone using a partic- 
f hammer. Thus, Tomasello argues that a single evolved social 
ability cumulative cultural transmission, which 
Lxplosion of rapid change in the human species that continues 

ctly, through this chain of events, a single unique product 
has led to modern humans, with all their wondrous posi- 
uctive knowledge and skills. 
emerge into this situation. In a sense they encounter 

artifacts and social practices which, at any one time, repre- 
thing resembling the entire collective wisdom of the entire 
up throughout its entire cultural historyn (Tomasello, 1999, 
infant can take advantage of the collective wisdom of the 

"participate in the collectivity known as human cognition, 
following Isaac Newton) that she sees as far as she does be- 

s on the shoulders of giants" (p. 8). In other words, 
up surrounded by the very best tools and symbols that 

s has developed. Much of development involves the internal- 
these tools and symbols. Moreover, humans improve on these 
shoulders, and so the intergenerational cycle continues. 
infants have come to experience themselves as intentional 

e trying to achieve some end, such as grasping a rattle 
.Tomasello refers to the U9-month revolution" in which 
understand others as intentional beings. They see others 
tivated by goals and thus begin to share attention, with 

d objects and events. They are sharing intentions as 
ention. Consequently, they can begin to engage in 

by imitating others. Later, this understanding of inten- 
s into the notion of the self as a mental agent with 

d beliefs that can differ from those of other people and from 
s is, of course, the core notion in a theory of mind. This con- 
sly sets in motion all sorts of useful further social and cogni- 

pment, such as metacognition, self-regulation, and the con. 
of social relationships. Because of these species-specific soda 
skills,' throughout their development children engage in sev 

s of cultural learning, including imitative learning, instructec 
, and collaborative learning (Tomasello et al., 1 993). 
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ex-ple of deception is that chimpanzees learned to direct b a n s  
box without food SO that the chimpanzees could obtain th  

this and subsequently taught it to infants (-, 1965). # 

not 
Thc 



Advantages of Immaturity From an adult-centric view, cg, 
should show behaviors that are adaptive in that they prepare chil& 
adulthood.Yet this may not be true. Some characteristics of infm% 
children may have evolved because they serve an adaptive funawi 
particular time in childhood. A case in point is certain reflexes, % 
the grasping reflex, that are present in newborns but then disaPpw 
eral months later after they have served their purpose of aiding 
during that particular period. Another example is the imma 

b"ls young humans. As mentioned earlier, a general ability to learn q 
useful to infants at that point in their development than a rigid 
fixed action patterns in response to sign stimuli. I t  is a risky s t r a w  
the human species, because infants cannot obtain food or flee &on* 
mies. Still, an extended childhood mav be essential for learnin- 

how well they perform, even after fedback ;hat kev hive D e 2 J  

0 - - - - - -  
ing to do activities that are beyond the; current ability level. 
way they obtain valuable experiences that strengthen their 
cause they do not expect to fail, they may not be afraid to try 

J 
- - ---- 

I---- . - ' 
reflect children's tendencies to not notice or to disregard negatiw 
back about their performance. 

izing in terms of their own perspecti& o&;lP limits 
understan* and interaction, but it may help them in Irther 

J 
---- - --- --- --. 

needed to survive to the age of reproduction in their particular 
and rapidly changing physical and social environment. For ex 
maturity during childhood allows time for play. Although play 
has many functions, one may be to provide a sense of mastery 
efficacy that encourages children to try out new activities an 
These activities and roles provide opportunities for learning n 
This immaturity may play a more subtle role, however (BJ 

1997; Bjorklund'& Pellegrini, 200). For example, young childr 
poor metacognition. As we saw in Chapter 4. thev vastlv overe 

poorly. More generally, until approximately age 7 ckldren 
cally think of themselves as "one of the smartest kids in 
(Stipek, 1984). This seemingly nonadaptive charaateristic may in 
quite adaptive. This Pollyanna attitude mav e n c o w e  them to 

ety of new activities. Continuing use- strategies that do kt yc( 
them-the utilization deficiencv described in Chanter 4 -  

A p a r t i c u l a r l Y Y ~ ~ g  example of how an apparent d$icit in 
children actually may be an asset for adaptation in that par 
opmental period is the notion of egocentrism, Piaget's 
cussed in Chapter 1, Children's bias toward pmceiviwz $Jttd 

0 

1 of sim la &d complex sentences. In both cases, inihal mranons 
rnrpuLmorking memory) made language . .  . learning possible. . I - _ - A -  in ques- 

~ j o r k l d ~  evolutionary approach leads us u, asK cerra 
other approaches do not. Spedfidy, although certam arm- 

" loung @&en are nonadaptive in some ways, an evolutionary 
gist w d d  ask whether these attributes might in fact also be 
, in somp &y. W e  tend to see young children's apparent limita- L widenibthat they are less advanced than older children and 

d they ma) be quite well adapted to the demands d the partic- 
:lopmental period. Bjorklund's argument reminds us thu how 
develop&ent affects how we see children develop: Do we ac- 
the por"ie or the n e p v e ?  

NIS& OF DEVELOPMU', ,- 

GBosen to foals om 



b d t  into the nermus system all 

, 

- WICSON, 1978, p. 23 

in terms 4th 13ii31@dy based 
Id- +e theory's w l d  view 

ethslugical -$hem&?. Lmmz 
elicited nature Of behavipr, such a. 

tern,  and reflexes were 

orists are mare o r ~ c .  
snands of their erwirot~1: 

explore, ply, solve problems, and seek out 
's control-systems approach, an infant seeks to 
e, for example, an acceptable degree of proximity 

. *  . " .I I .  1 its rocus on me urn 
and the present and 
and social setting, to 

ows for both qualitative and quantitative change. It is not a 
ry and therefore does not posit large-scale qualitative 

I development. In a sense, there is qualitative change when 
tion proceeds to the point where a sign stimulus trig- 

pattern that has never appeared before. In this way, 
or appears in a more or less discontinuous fashion. Quali- 
also occurs when a system is expressed in different be- 
hild develops. One such instance is attachment, the de- 
is expressed at first by crying or wiling and later by 

ard the mother or talking to her. The underlying attach- 
ver, is changing quantitatively, usually toward increased or- e , security, and efficiency. 

r time. Moreover, a given genotype is expressed differ 
rent environments. Also, one way to think about the irn 

a t e  matters even more, genotypes influence what sort 
ents people select; children seek environments that ar 

e with their genotype. These selected environments in tur 
Lxpression of the genotype and also define the nature of fh 



Evolutionary theories' emphasis on the biological adaptivenes 

ideal adaptations. R e p  are simply the best that the species co 
given what it had to work with. 

that are essential for survival. These include such behaviors as 

infant care. Both general abilities to learn or process 
spedc  behaviors such as fmed action patterns or domain-spe 
tive algorithms are applied to the environment at hand.The the 
to explain similarities in what behaviors me acquired and how 
velop in all humans and in bo&, humans and other animals. The fa 

dividual difkrences within a species. Phylogenetic 
the range of possible differences between cultures or 

APPLICATIONS 
Ethological wmk on attachment hw B 

Evaluation of the Theory 325 

The questions are based in part on the  
from seconds to centuries. These "few 

the child's lifetime. In this earlier events contribute t 



Ister events, ag 6 a 
to explore new en*- 
ious independent behaviors. 

Functisnol causes involve the imme&ate 
ior. An ethologist asks, What is this be&<;> 
Children behave in certain ways in order to' 

tion, desired resources, and so on. 

early history of the human qkcies. 

i d ,  interpersand, a d  aspects (Hide, 1992). 
ewls and their interaction, w 

In- 
1C- 

be 
:se 
b, 
ter 
vl- 
ith 

taring at crabs and birds3 The most timely contsibu- 
its method of observing behavior in its natural con- 
th commented, "the lab coat and microscope used 



328 ETHOLOGY AND OTHER EVOLUTIONARY THEORIES Evaluation of the Theory 329 

ency of certain child behaviors changes. 

ld ask the following questions: What types of objects or 
child look at or listen to at home and at school? What 

on, maintain it, and end it? What events distract the 
do distractions occur? Does efficient attention lead to 
solving or other adaptive behaviors? How does arten- 

ment interact. Such an analysis can show exactly how infants or M e r  horn setting to setting? Does playful, exploratory 
resemble that observed in other primates, humans of other 
other We know, for example, that ethologists some- 
infer the dominance hierarchy from who 100b at whom and 

wtions are seldom, if ever, raised in studies of attention. The 
about how attention actually operates cause a shift in focus 
s previous research appear narrow and stripped of context. 

rth's ethological studies of intelligence, it is likely 
and other events controlling attention are social 

c, rather than nonsocial and static, as is assumed by labors- 
earchers. laboratory studies tell us what can happen during the 

es tell us what in fact usually does 
or has. Such studies suggest new 

be in depth in the laboratory. In a similar way, 
methods could be applied fruitfully to the other theories 

know little about the natural context of 
eous occurrence of defense mechanisms, mathematical rea- 

mory strategies, visual search for objeds, and operant condi- 
M m p l e  is the n ~ c e n t  work on children's theory of 

though we now h o w  a great deal about children's dex$~ping 
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understanding of the mind, we are only beginning to study how & 
tually use this knowledge in their daily lives to function effectiv 
their social environment. 

ally, sibling relations. 

the theory itself. 

&an another. A sensitive period must be understood not as 
qeriod of time but as a particular developmental level. A 
@ level is a specific organization of capabilities that allows 

mct with the environment in certain ways but not other 
-,Lecr to be able to spedfy in a detailed way the exact process 

~jsehtive periods operate. What causes them to begin, have 
&, and end? More generally, what moves development along? 

$a of extra contact between mother and infant in the first 
+& birth due to biological, perceptual, or cogdtive vari- 
@ these variables in interaction? 
cat of detailed explanation also can be seen in an example 
@xn a ,typical topic of ethological research: the dominance 
bf peas groups. By what process do children detect and un- 

ex&- of this hierarchy and their own place in it? How 

> B > C . . . ) may be relhted to the per- 

thebarea of attachment, there are no clear theoretical 

te aboutkow an upright stakk4. 

Lll 
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a small net with a small mesh, the present method throws out a 
with a small mesh and thereby catches many small fish. H 
course, lies a big problem of effort and cost. The net gets a a r  
very quickly" (1 979, p. 522). 

A second problem with applying the observational metho 

idant crawled to the door of the adjoining room but would 
ndt record the di4tance between the mother and the infant. 

creasing age, observation of 
informative in infants and tod 

Ethology, along with other 
ogy's main contributiom to 

3 t . . 

netic wmponent bemuse 4 sped& b @QU- 

in the form of wutiaive periods dr g m d  
study &av$o.rs,b maduet- 
and experimental c p b u d i a  in 

b d  ' , '1. 

Lylr point of view ,hu moat influenaed. developmentd 
~'-stim&finII work qn alAachment. There is some evidence. 

they try to s ~ l v e  &em in n W  -9, 

I 
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it difficult to study certain aspects of development, such as lmgu 
abstract thought in older children. 

In conclusion, ethology is a fruitful source of working 
about what behaviors are important and why they are acq 

logidly based observations in the early phases of a research proj 
give the "big picture" of the behavior that will later be studied in 
trolled laboratory setting. 
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