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Part 1

INFANCY STUDIES

Research studies of the psychological capacities of the infant continue to produce fruitful findings that have
both theoretical and practical significance.

The paper by Meltzoff represents a carefully designed and executed study of imitation by infants of their
parents. The ability to imitate is one important modality of learning and also comprises a highly important
element in the child’s progressive ability to utilize parents and others as role models.

Meltzoff’s finding that as early as 14 months of age infants are capable of imitating a specific act of the
parent, not only immediately, but even 24 hours later, suggests that the capacity for memory is greater and
appears earlier than previously thought. As the author indicates, this ability may play a significant role in
learning and socialization in infancy. One cautionary note, with which we are sure the author will agree, is
necessary: Meltzoff’s findings of the infant’s capacity for imitation should not be used as evidence that the
influence of the parent as a role model in infancy remains basic and fixed throughout the child’s subsequent
development. Other influential figures in the child’s life, as well as sociocultural factors, may serve to
attenuate, modify, or intensify the influence of the parent as a role model as the child grows older.

The paper by Dunn, Plomin, and Nettles takes up a different issue of the parent-child relationship in
infancy, but one that also bears significantly on the question of whether mothers behave consistently or
differently toward their infant siblings. As the authors point out, previous reports by others have been
contaminated by maternal observations and ratings when the siblings were of different ages. Many factors
may influence the mother’s behavior toward her children who are of different ages. Dunn and her
coworkers avoided the problem by making their maternal observations and ratings when each of the two
siblings was 12 months old. Their detailed ratings (by factor analysis) of the mother’s behavior yielded
three factors—affection, verbal attention, and control and restriction—three highly important elements in a
mother’s behavior toward her infant child. Their finding that the mothers varied widely in these behaviors,
but that, whatever their pattern, they behaved very similarly toward their two siblings at the same age in
infancy, is of interest for several reasons. We know that one-year-old siblings can vary significantly in



temperament and other behavioral features, and yet here is evidence that this is not due to differential treatment
by their mothers in the first year of life. It is, of course, possible that the mothers may vary in their
treatment of their infants in some other important dimension, but this remains to be adequately
demonstrated. It may be possible, on the other hand, as the authors suggest, that different treatment of the
children by the parents becomes more evident and developmentally significant as the children grow older.
The authors cite several references that suggest this possibility. We have also found evidence to this effect
in our interviews in the New York Longitudinal Study with the mothers of temperamentally difficult
children. In the first year interviews these mothers tended to give positive, affectionate descriptions of their
children. In the second year their positive attitudes were expressed less enthusiastically. By the third year a
number were ambivalent, with their positive statements admixed with negative and even hostile expressions
of the stresses and problems their difficult children were imposing on them.

It is clear that the findings of Dunn and her coworkers provide important evidence in the debate in
developmental psychology and child psychiatry over the extent of the mother’s influence in the child’s first
year of life on his or her future developmental course. The mother-child relationship is of course a
significant force in shaping the child’s development. But if the mother treats her children the same in the
first year, and yet the children are different from each other, then we have to ask how much of these
differences in the infants is due to the mother’s functioning.



PART I: INFANCY STUDIES

1
Immediate and Deferred Imitation in Fourteen- and

Twenty-Four-Month-Old Infants
Andrew N.Meltzoff

University of Washington, Seattle

A laboratory procedure is developed that can be used to assess imitation in the second year of life.
The procedure uses a blind scoring technique and incorporates control conditions to distinguish
infant imitation from spontaneous production of the target behavior. The procedure is used in 2
experiments evaluating the imitation of a simple action with a novel toy. The experiments assess both
immediate and deferred imitation in each of 2 age groups, 14-month-olds and 2-year-olds. The
deferred imitation task involved a 24-hour delay between the modeling and response periods. There
was strong evidence that 2-year-old infants could perform both the immediate and deferred imitation
tasks, which was expected. The results also showed that 14-month-olds could succeed in both tasks.
The discussion considers the implications of the deferred imitation results in light of current data and
theorizing concerning representational capacities and long-term memory in infancy.

There is near-universal acceptance of the view that imitative processes play an important role in the early
cognitive and social development of the child. There is also an increasing consensus that the developmental
course of imitation in infancy needs further empirical investigation.

Reprinted with permission from Child Development, 1985, Vol. 56, 62—72. Copyright 1985 by the Society
for Research in Child Development. This research was supported by grants from NSF (BNS 8309224) and
the MacArthur Foundation. I am greatly indebted to Craig R.Harris for assistance and insightful suggestions
on all phases of this project. I also thank Laralee Jasper and Calle Fisher for their help. Patricia K.Kuhl and
Alison Gopnik provided helpful comments on an earlier draft of this paper.
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Recent laboratory studies have shown that young infants are more proficient imitators than had
previously been thought. Meltzoff and Moore (1977, 1983a), Jacobson (1979), and Field, Woodson,
Greenberg, and Cohen (1982) have reported that infants in the first month of life are capable of imitating
facial gestures displayed by an adult experimenter. Discussion continues about what mechanism underlies
this early behavior (Meltzoff, 1985; Meltzoff & Moore, 1983b, 1985; Uzgiris, 1979), but such findings
suggest that revisions may be needed in the standard accounts of imitative development, which place the
onset of such behavior at about 1 year of age. They also suggest that it may be profitable to reexamine the
imitative abilities of older infants, particularly in the 1-2-year-old age range itself, where there have been
relatively few controlled laboratory experiments.

The study of imitation in this older age range raises several interesting methodological issues. First, there
is the problem of distinguishing imitation from spontaneous behaviors that may happen to match the target
behavior. Most of the early studies of imitation in the second year did not include the controls necessary to
make this distinction (Mehrabian & Williams, 1971; Paraskevopoulos & Hunt, 1971; Rodgon & Kurdek,
1977; Uzgiris, 1972; Uzgiris & Hunt, 1975).! In these studies, various models were presented and infants
were scored according to whether or not they performed similar behaviors during a given response period.
Imitation was inferred if the infant produced a behavior that matched the adult’s. Imitation development
was inferred if older infants produced more behavior matching the target than did younger infants.

Such designs do not provide unambiguous evidence from which to draw inferences about the existence of
imitation and its development. First, they do not provide conclusive evidence for imitation, because control
conditions were not used to assess the spontaneous production of the target behaviors in absence of
exposure to the model. The demonstration of imitation requires more than showing that infants produce
behaviors that match the adult target behaviors. It also requires that the infants’ productions are above the
spontaneous rate when the infants have not been exposed to the target behavior at all. Second, inferences
about imitative development cannot unambiguously be drawn from data showing that older infants produce
more of the target behavior than do younger infants. For some of the behaviors under study, it is possible
that older infants have a higher spontaneous rate of the target behavior than do younger infants. Imitative
development is not assessed simply by testing whether the rate of the target behavior increases as a function
of age, but by testing whether there is a differential increase in the rate of the target behavior in modeling
versus the control conditions as a function of age.

There are only a few studies of imitation in older infants that attempted to distinguish the spontaneous
production of the target behavior from imitation by including control conditions to assess baseline rates
(e.g., Abravanel, Levan-Goldschmidt, & Stevenson, 1976; Killen & Uzgiris, 1981; McCall, Parke, &
Kavanaugh, 1977). The results from these laboratory experiments suggest that older infants are rather poor
imitators, certainly poorer than the earlier, less well-controlled studies had suggested.

For example, Abravanel et al. tested for imitation of 22 items in infants up to 15 months old. The items
were simple acts such as patting an object, shaking a bell, and squeezing a toy. The results showed imitation
(i.e., significant differences between the modeling and nonmodeling conditions) for only eight of the 22
items. These results are much weaker than the classic views of infant imitation would have predicted
(Piaget, 1962), given the simple tasks used and the age range tested. Likewise, when spontaneous rates were
taken into account, the Killen and Uzgiris study was unable to find significant imitation of simple acts such
as shaking or banging in infants less than 16 months of age (see their Table 2), although there was some

IThese studies of imitation explored a broad range of infant skills and did not attempt to use strict, experimentally
controlled procedures, perhaps out of necessity given their breadth.
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suggestion of mimicking conventional actions such as drinking from a cup at younger ages. Similarly,
McCall et al. reported rather poor imitative performance below 18 months.

There are, however, two reasons for caution in interpreting these laboratory experiments. First, the type
of tasks and their sheer number (up to 22 items in a repeated-measures design) may have dampened infants’
performance. Abravanel et al. and McCall et al. both noted that their experimental procedures may well
have “perplexed” or “puzzled” the infants. Second, despite adding needed controls, these newer
experimental studies retained some of the methodological shortcomings of the earlier work. Neither the
stimulus presentations nor the response periods were of fixed duration. This opens the possibility that the
experimenter could wait longer for an imitative response at the older ages, or on certain tasks, and thus
obtain biased developmental or task efforts. Moreover, these experiments did not ensure that the scorer was
kept uninformed about the experimental condition. The studies were videotaped (a potential improvement
upon the earlier work using “live” scoring); however, the experimenter’s behavior was visible on the
videotape, and thus scorers were still informed about the behavior shown to the infants. A rigorous test of infant
imitation requires that the infant’s behavior be scored by an observer who is uninformed about the
experimental condition.

Most recent studies of infant imitation have focused on tasks in which the infant is allowed to copy what
he sees with no temporal delay. From the point of view of both social and cognitive development, it is also
interesting to investigate the development of infants’ ability to imitate after a delay. Imitative processes can
play only a limited role in early socialization and learning as long as the infant is limited to copying the
adult actions immediately after witnessing them and cannot yet duplicate actions that have been absent from
the perceptual field for some time. A common age estimate for the onset of deferred imitation is about 18—
24 months (McCall et al., 1977), and it has been suggested that infants below this age may lack the
perceptual-cognitive sophistication, in terms of long-term recall memory and representational capacities, to
succeed on such tasks (Flavell, 1977; McCall et al., 1977).

Despite its relevance for social- and cognitive-developmental theory, deferred imitation has not been the
focus of much experimental work. The only laboratory experiment focused on deferred imitation was the
McCall et al. study, which contained the methodological shortcomings noted earlier. The study
demonstrated deferred imitation, but was conducted with 2-year-olds, an age at which most theorists and
observers would expect such behavior. What was left untested was whether the ability to perform deferred
imitation first emerged at about 18-24 months, as McCall et al. and others have argued, or whether even
younger infants can also succeed on such tasks.

There were three goals of the present studies: (a) to develop a methodologically sound test of imitation in
the second year of life by using blind scoring techniques and incorporating control conditions to distinguish
true imitation from spontaneous behavior emitted without exposure to the model; (b) to test for the
existence of immediate and deferred imitation in 2-year-old infants, an age at which most theorists would
predict both to occur; (c) to assess immediate and deferred imitation in 14-month-old infants. A
demonstration of deferred imitation under strict laboratory-controlled conditions in infants younger than the
18-24 month age range would provide new data bearing on imitative development, memory, and
representation in infancy.
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STUDY 1

Method

Subjects. The subjects were 60 normal 2-year-old infants. The mean age at the time of first test was 104.8
weeks (SD=.56, range= 103.6—-105.4). The mean birth weight was 8.0 pounds (SD=.98, range =5.8-9.8).
All the subjects were full-term (over 37 weeks gestation and 5.5 pounds at birth) according to maternal report.
There were equal numbers of males and females. An additional five subjects were eliminated from the
study: four for not returning for the second visit and one for refusing to touch the test object. These
eliminations were distributed approximately equally across test conditions.

Test environment and apparatus. The test room (3.2x2.1 m) was unfurnished except for the test
equipment. The parent and experimenter faced each other across a small (1.2x.60 m) black table, with the
infants on their parents’ laps. A camera to the left (10m) of the experimenter was focused to include the
infant’s torso, head, and most of the tabletop. The experiment was electronically timed by a character
generator that mixed the elapsed time in .10-sec increments onto the videotapes. Friends and family
observed the test session through a one-way mirror in an adjacent room.

Stimulus. The object used during the experiment was a specially constructed, unfamiliar toy that could be
pulled apart and put back together again. It consisted of two plain wooden squares (2.5%2.5 cm), each with a
7.5-cm length of rigid tubing extending from it. The plastic tubing attached to one square was 1.3 cm in
diameter; the tubing attached to the other was slightly smaller, .95 cm in diameter. It was thus possible for
one piece to fit inside the other. When the test object was placed on the table it gave the appearance of a
solid, one-piece, dumbbell-shaped toy consisting of two wooden squares with a gray plastic tube attaching
them. The object could be pulled apart by grasping the two wooden cubes and exerting an outward force of
4.91 kgm/s®. The object was constructed to meet these specifications because pilot studies indicated that
infants under 2 years old could pull it apart, but that it fit together snugly enough to prevent it from falling
apart accidentally if banged.

Procedure. Each subject and parent was escorted to a reception room. For approximately 10 min the
infant was allowed to explore the room, while the male experimenter described the test procedure to the
parent. Next, the infant and parent were brought to the test room and the infant given approximately 2 more
minutes to acclimate to that environment, while the experimenter handed the infant a series of small rubber
warm-up toys to explore. Once the infant seemed comfortable, the experiment began.

Each infant was randomly assigned to one of the two groups according to whether he or she was to
partake in the “immediate” (N=30) or “deferred” (N=30) test. Within each group, infants were randomly
assigned to one of three test conditions such that there were 10 infants in each, including equal numbers of
males and females. The three conditions were the baseline control, the activity control, and the imitation
test.

In the imitation condition the experimenter brought the toy up from below the table to about the center of
his chest. Once the infant fixated the toy, the experimenter pulled it apart with a very definite movement. He
then reassembled it and repeated the act, pulling it apart in the same way two more times. This stimulus
presentation period lasted for 20 sec. The toy was then lowered below the table edge and immediately
brought back into view and placed on a spot 17 cm away and directly in front of the infant. A 20-sec
response period was then timed, starting from when the infant touched the object. During this response
period, the experimenter fixated the spot where he had placed the toy, assumed a relaxed facial pose, and
said nothing, regardless of the infant’s response.
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In the baseline condition, the toy was simply brought up from below the table and placed on the same spot
in front of the infant. As before, a 20-sec response period was timed from when the infant first touched the
object, and the experimenter again fixated a spot on the table.

It can be argued that the baseline condition alone is not a sufficient control for assessing imitation. Infants
who see the experimenter pick up and play with the toy may be especially interested in the object and
promoted to engage in nonspecific manipulations of it. Such nonspecific manipulations might lead infants to
discover by chance that the toy can be pulled apart, thus yielding significantly more of the target behavior
(toy pulling) in the modeling condition versus the baseline condition. A more rigorous test of imitation
would be to include a control condition in which the experimenter performs a second behavior with the
same toy at approximately the same rate of movement. If the infant pulls the object apart significantly more
often after seeing the pull-apart demonstration than after seeing the experimenter perform this control action,
then one can be more secure in inferring imitation.

This was the procedure followed in the activity-control condition. The experimenter brought the toy up
from below the table to about chest height in the identical way as before. When the infant fixated the object,
it was moved in a circle and returned to the starting point. The experimenter then paused before repeating
the action two more times. The diameter of the circle traced by the object was the same as the linear movement
used in pulling apart the toy in the imitation condition (42 cm). The timing of the three demonstrations was
kept the same as the imitation condition, and the entire stimulus-presentation period again lasted 20 sec.
After this, the toy was briefly lowered beneath the table and then placed on a spot 17 cm away and directly
in front of the infant. The 20-sec response period was then timed.

The same three test conditions were used to assess imitation in the “deferred” group. The only difference
in procedure was that a 24-hour delay was interposed between the modeling and the response periods (delay
range=24.0-24.5 hours). In the imitation condition, the infants were given the warm-up procedure, shown
the pulling movement, and then sent home until the next day. In the activity-control condition, the infants
were given the warm-up, shown the circle movement, and sent home. In the baseline condition, the infants
simply came into the experimental room, went through the warm-up, and then were sent home. The test on
day 2 was identical for all three conditions. The experimenter brought the toy up from below the table,
placed it on the spot in front of the child, and timed the 20-sec response period identically as before.

Scoring. The videotapes shown to the scorer did not contain any record of the experimental condition.
The scorer was shown 60 20-sec response periods in a random order, all of which started when the infant
first touched the toy. The scorer used paper and pencil to record whether or not the infant pulled apart the
object, and if so, the latency to pull. The toy was scored as having been pulled apart the moment that the
two halves of it were visibly separated. Intra- and interobserver agreement was assessed by having all 60
periods scored twice by one scorer and once by a second, independent scorer. For the dichotomous judgment
of whether or not the infant pulled apart the toy in a given response period, there was 100% agreement for
both the intra- and the interobserver assessments. The intra- and the interobserver agreements for the latency
measures were both .99, as measured by Pearson correlations. The largest disagreement in the latency-to-
pull measure was .10 sec.

Results and Discussion

Preliminary analyses revealed that there were no sex differences in the number of subjects who pulled apart
the object (p>.50). Nor were there any significant differences between the proportion of infants pulling
apart the toy in the baseline versus activity control conditions (p> .50). The data were therefore collapsed
across these factors for subsequent analyses.
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The results clearly support the hypothesis that the subjects were imitating. The number of subjects who
produced the target behavior as a function of experimental condition is displayed in Table 1. Collapsing
across delay and considering all 60 subjects together, infants were over three times as likely to produce the
target behavior after it was modeled (75%) than in the control condition (23%), y*(1)=13.20, p<.001. As
expected, the results from the immediate group alone provide the strongest evidence for imitation. For that
group, 80% of the infants exposed to the model produced the target behavior, as compared to 20% in the
control condition, ¥?(1)=7.66, p<.01. However, there was also evidence for deferred imitation. After the 24-
hour delay, 70% of the subjects matched the target, as compared to only 25% in the control condition, y*(1)
=3.91, p<.05. There was no significant reduction in imitation for the deferred versus immediate test groups.
This can be seen by inspection and is shown statistically by a chi-square test for homogeneity (Fleiss,
1981), which reveals no significant difference (p >.50) between the two chi-square tables just reported.

The latency scores for all those infants who produced the target behavior were also analyzed using a two-
way ANOVA, examining the ef

TABLE 1
PERCENTAGE OF 24-MONTH-OLDS PRODUCING THE TARGET BEHAVIOR IN THE IMMEDIATE- AND
DEFERRED-IMITATION TESTS

CONDITION

Imitation Controls
TEST TYPE % N % N »
Immediate ...... 80 10 20 20 7.66%*
Deferred ....... 70 10 25 20 3.91%*
*p<.05.
**p<0l.

fects of test condition (control vs. imitation) and delay (immediate vs. deferred). There was a significant
main effect for test condition, F(1,20) =24.70, p<.001, indicating that the infants in the imitation condition
were faster to produce the target behavior than those in the control condition. The mean latency in the
imitation condition was 2.00 sec (SD =2.32), as compared to 9.53 (SD=4.92) in the control condition. There
was no main effect of delay (p>.50) and no delayxtest condition interaction (p>.50).

This experiment shows that 2-year-olds can imitate a simple action with an unfamiliar toy. The data
provide evidence not only for immediate imitation but also for deferred imitation, when infants are forced to
delay their imitation of a display for 24 hours after it was perceived. The long delay did little to dampen the
imitation effect. Infants were as likely to imitate after a 24-hour delay as they were immediately. A second
study was therefore undertaken to determine whether younger infants, 14-month-olds, could also succeed on
these imitation tasks. According to some theorists (McCall et al., 1977), the 14-month-old group should
succeed on the immediate imitation task but fail on the deferred task.
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STUDY 2

Method

The test environment, stimulus, and procedure were identical to those already described. The subjects were
120 14-month-olds. Half were randomly assigned to the immediate and half to the deferred group (delay
range=24.0-25.5 hours). The mean age at the time of the first test was 60.8 weeks (SD=.62, range=59.7-61.
9). The mean birth weight was 7.8 pounds (SD=1.0, range=5.9-9.8). All subjects were full-term according
to maternal report.

Within both the immediate and deferred groups, there were three test conditions, as previously described,
with equal numbers of males and females in each test condition. Fourteen additional subjects were
eliminated from the study, three for excessive fussing, eight for refusal to pick up the toy, and three for not
returning for the second visit. These eliminations were distributed approximately equally across test
conditions. The scoring was done exactly as described in Study 1. There was 100% intra- and interobserver
agreement for the dichotomous judgment of whether or not the target behavior was produced in a given
response period. Intra- and interobserver Pearson 7’s for the latency were, respectively, .98 and .99.

Results and Discussion

Preliminary analyses revealed no differences in the production of the target behavior as a function of sex of
the subjects (p>.20) or for the baseline versus activity-control conditions (p>.50). Therefore, in subsequent
analyses the data were collapsed across these factors.

The results provide strong evidence for imitation. Considering all 120 subjects, infants were over four times
as likely to produce the target behavior after seeing it modeled (60%) than they were in the control
condition (14%), y*(1)=25.42, p<.001. As predicted, there were significant results in the immediate
imitation group alone, y*(1)=14.81, p<.001. Table 2 shows that about 75% of the infants produced the target
behavior after seeing it modeled, as compared to 20% of the controls. There were also significant results in
the deferred imitation group, ¥%(1)=9.49, p<.01. After the 24-hour delay, 45% of the infants in the imitation

’The results demonstrate imitation of toy pulling. It might also be noted that a second act was shown to infants as part
of the “activity control” condition, namely, holding the toy with both hands and moving it in a circle. Infants were not
observed to perform full and precise circling movements in response. However, some infants seemed to mimic aspects
of the modeled behavior by making small twirling or twisting motions with the toy after observing this movement. The
morphology of these reactions varied across infants, which made behavioral scoring difficult. However, we sought to
substantiate our impressions by using a forced-choice “perceptual judgment” scoring procedure (Meltzoff & Moore,
1983b). On the basis of watching the videotape of the 20-sec response period, a scorer who was blind to the test
conditions made a forced-choice judgment as to which of the two control conditions an infant was in (baseline or circle-
movement). The scorer also wrote down the basis of the judgment. The results supported our initial observations: There
was evidence that the scorer could distinguish the infants’ reactions in the two control conditions (65% correct; p<.05,
binomial test, one-tailed), and inspection of the scorer’s written record showed that there were more observations of
twisting, twirling, rolling, and other directed manipulatory activity in the activity-control than the baseline condition.
This underscores our basic idea that the activity control was useful to incorporate when testing for the imitation of the
toy-pulling act, because in that condition the infants were prompted to manipulate the toy. It also lends support to the notion
that infants will sometimes mimic certain features of a display even without duplicating it precisely. The manner in
which motor constraints and other factors interact to influence whether infants try to imitate at all, and when they do what
features of the display they choose to duplicate, is an interesting topic that must be left for future studies.
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condition produced the target behavior, as compared to 7.5% of the controls. There was no significant
difference in the strength of the imitation effect in the immediate versus deferred groups,

TABLE 2
PERCENTAGE OF 14-MONTH-OLDS PRODUCING THE TARGET BEHAVIOR IN THE IMMEDIATE- AND
DEFERRED-IMITATION TESTS

CONDITION

Imitation Controls
TEST TYPE % N % N »
Immediate ..... 75 20 20 40 14.81%**
Deferred ....... 45 20 7.5 40 9.49**
**p<.01.
***p<.001.

as revealed by a chi-square test for homogeneity comparing the two chi-square tables just reported (p>.50).

The latency scores for subjects producing the target behavior were analyzed using a two-way ANOVA
examining test condition (control vs. imitation) and delay (immediate vs. deferred). There was a significant
main effect of test condition, F(1,31)=19.17, p<.001. The infants in the imitation condition were faster to
produce the target behavior. The mean latency in the imitation condition was 4.02 sec (SD=3.58), as
compared to 9.83 sec (SD=5.06) in the control. There was no main effect of delay (p>.30). The test
conditionxdelay interaction could not be validly assessed due to the small number of subjects producing the
target behavior in one of the cells. (In the control condition in the deferred test, only three infants pulled the
toy apart.)

The power of the modeling on the infants’ subsequent behavior is best illustrated by combining the
results from the two studies. Figure 1 shows that over both studies (N=180), 65% of the infants in the
imitation condition produced the target behavior, in contrast to only 17% in the control condition. Moreover,
it depicts the remarkable speed with which this imitative behavior was produced. As shown, the probability
of infants spontaneously producing the target behavior within the first 5 sec of the response period in the
control condition was near zero; it simply was not a high probability event if infants were not shown the
behavior. Yet 52% of the infants in the imitation condition produced it. Indeed, in the imitation condition,
most (79%) of the infants who produced the target behavior did so within 5 sec of first touching the toy.

This captures what one sees in testing the infants. The infants go directly to reproducing the behavior
themselves without much fumbling with the novel object. Even the younger infants do this, and they do
so even in the deferred imitation task. (The mean latency to pull for the young infants after the 24-hour
delay was only 5.02 sec.) The infants reached out to the toy and pulled it apart without engaging in
exploratory manipulations before imitating. Evidently a short demonstration with an unfamiliar toy has
profound influence on the subsequent actions of infants for as long as 24 hours later. Moreover, even the 14-
month-old infants need not reconstruct what they saw through trial and error, but can remember it well
enough to duplicate the act immediately.

GENERAL DISCUSSION

These experiments demonstrate that 14- and 24-month-olds can imitate a simple action with an unfamiliar
object, both immediately and after a 24-hour delay. They provide the first experimental demonstration that
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FIG. 1.—Cumulative percentage of infants in the imitation (N=60) and control (N=120) conditions producing the target
behavior as a function of time.

infants as young as 14 months old are capable of performing deferred imitation. The results have
implications both for the design of imitation experiments and for theories of infant memory and
representational development.

Design Implications

The present studies developed a rigorous test procedure for assessing imitation in the second year. The
design improved upon previous research by using blind scoring techniques and incorporating controls to
distinguish between imitation and spontaneous production of the target response. Two types of controls
were used. The first was a baseline control in which infants were simply given the test object to manipulate
without any prior exposure to it. In the second control condition, the experimenter used the test object to
demonstrate a different movement from the target behavior but at approximately the same rate. These
controls were introduced to help distinguish true imitation from the spontaneous production of the target
behavior that would occur even in the absence of seeing the model.

The pattern of results illustrates the importance of including these controls when assessing imitation. For
the 14-month-olds in the deferred imitation condition, 45% produced the target behavior after the 24-hour
delay. Is this sufficient evidence for deferred imitation? In order to answer this question, we need to know
how many infants would be expected to produce this behavior spontaneously, without seeing the adult
demonstration. The control conditions show that infants are very unlikely to produce the target behavior on
their own, without previous exposure to the demonstration. Only 7.5% of them did so. The comparison of
the controls versus the imitation conditions is significant and thus permits the inference of deferred
imitation within the 14-month-old group. The results allow us to conclude that the infants were basing their
behavior on the perception of the modeled action—that it was not a chance event or one occurring simply
because infants had previously seen the experimenter handling the test object.

While 45% of the younger group produced the target behavior after the delay, 70% of the older group did
so. If we had not included the control groups, these data might be taken for a developmental change in imitative
capacities per se. However, the experiment shows that this inference cannot legitimately be drawn, because
the controls showed comparable increases in the production of the target behavior as a function of age. In
the control condition after the delay, only 7.5% of the younger infants produced the target behavior,
whereas fully 25% of the older infants did so. Evidently, the younger infants simply had a lower probability
of producing the target behavior after a delay than did the older infants, and this held true regardless of
whether or not the infant saw the target behavior demonstrated.
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From the point of view of imitation, the critical point is not that more of the older infants produced the
target behavior in the imitation condition than did the younger infants, but that the older infants were about
three times more likely to produce the target behavior in the imitation than in the control condition (70% vs.
25%), and the younger infants were six times more likely to do so (45% vs. 7.5%). Each age group thus
demonstrated significant deferred imitation (more of the target behavior in the imitation than in the age-
matched control condition, as shown in the bottom rows of Tables 1 and 2). Moreover, a chi-square test for
homogeneity (Fleiss, 1981) reveals no significant difference between the deferred imitation results at 24
months (70% vs. 25%) and 14 months (45% vs. 7.5%).

The foregoing discussion shows that development may sometimes result in changes in infants’ tendencies
to produce the target behavior (in both the imitative or control conditions), but not necessarily in imitative
capabilities per se. This point was confounded in many previous studies, which did not include controls to
assess the rate of spontaneous production. The present results do not, of course, permit the inference that
there is no developmental change in infants’ imitative abilities. Rather, they underscore the need to separate
changes in imitation per se from changes in the proclivity to perform the target action in the absence of
exposure to the model.*

Given the current findings of both immediate and deferred imitation in both age groups, one might also
ask why some previous laboratory studies reported weaker statistical effects at these and older ages than did
the present study. In previous studies, infants have been given a long list of imitative tasks to perform in a
repeated-measures design. For example, Abravanel et al. presented infants with up to 22 items in a single
test session, including bell ringing, hand clapping, and spoon stirring. On some trials the natural sounds
associated with these actions (e.g., the ringing of the bell) were eliminated. Our pilot studies indicated that
such procedures were poor elicitors of imitation. The infants often became engaged in other problems, such
as why a noise-making bell was now being shaken without any resulting noise. They also tended to persist
in imitating what they had just done. For these reasons, the present experiments required infants to imitate
one action with an unfamiliar toy that they could have no preconceptions about. When the theoretical debate
revolves around infants’ underlying imitative capacities, such as whether infants of a certain age have the
ability to delay their imitation until a later point in time, it may be judicious to design studies with a small
number of carefully chosen test items.

Implications for Infant Memory

Developmental theorists have found it useful to retain some distinction between recognition and recall
memory (Flavell, 1977). Much recent work in the infant cognition literature has focused on recognition
memory. The present studies complement this literature by providing a useful technique for assessing infant
recall memory.

3The findings show that 14-month-olds are capable of performing deferred imitation, at least of this particular action
under the conditions of this test. It is a matter for further research to determine whether or not there are interesting
restrictions on the type of actions that can be so imitated or on the length of delay that young infants can tolerate before
this behavior is disrupted. Such tests would, of course, need to be conducted using the controls outlined in the text.

4There may be many reasons, aside from ones having to do with imitation per se, why the younger infants in the delay
condition had an overall lower tendency to produce the target behavior (in both the imitation and control conditions).
For example, these infants seemed particularly apt to reach out and offer the toy to the experimenter on day 2. This
attempt at reestablishing social contact with the experimenter they had briefly seen the day before may have dampened
their tendency to produce the target behavior. Again this underscores the need for the control conditions outlined in the
text.
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Using habituation and paired-comparison test procedures, developmentalists have evaluated the impact of
several factors on subsequent recognition memory: familiarization period (Fagan, 1974), delay interval
(Cornell, 1979; Fagan, 1973; Pancratz & Cohen, 1970), interference (Cohen, DeLoache, & Pearl, 1977),
stimulus characteristics (Caron & Caron, 1969; Fagan, 1972), and age (Fantz, 1964; Wetherford & Cohen,
1973). The picture that has emerged from these studies is that infant visual recognition memory is
extremely robust, with the absence of recognition being more of the exception than the rule, even after
significant delays (Cohen & Gelber, 1975; Fagan, 1977; Olson, 1976). The work on recall memory,
however, has been much more meager. Interesting hypotheses about the late development of this capacity
remain largely untested. Although recognition memory has been postulated to be a primitive capacity, the
ability to recall objects or events in their absence has been postulated to be a sensitive index of
developmental level (Flavell, 1977; Kagan, Kearsley, & Zelazo, 1978; Piaget, 1952, 1954; Sophian, 1980).

One way to demonstrate that infants recall something that is now absent is through object-permanence
tasks. Some investigators have systematically varied the interval between the occlusion of the object and the
beginning of search in an attempt to assess recall memory. Most of the results to date are compatible with
the theoretically based notion that recall memory is a fragile and late-developing capacity in infants. For
example, Gratch, Appel, Evans, LeCompte, and Wright (1974) reported that 9-month-olds successfully
recovered a hidden object when allowed to search after no delay, but that search fell to chance when delays
as short as 1-7 sec were introduced. Using a related object-hiding procedure, Webb, Massar, and Nadolny
(1972) reported that 14-month-olds could not tolerate a delay of more than 10 sec. DeLoache (1980)
recently suggested that more favorable estimates might be obtained from more naturalistic research with
familiar objects being hidden in a home environment, and her observations suggest that by 18-30 months
old, at least, infants can demonstrate some recall after an overnight delay.

The present studies provide a different and complementary test procedure that can be used to investigate
aspects of infant recall memory. In the deferred imitation task, infants are shown a certain action and then a
delay is interposed before the response is allowed. In order to reproduce the now-absent action, the infant
must access an internal representation to guide his or her present behavior. If infants accurately reproduce
the action, it indicates that they can do more than simply recognize that the current scene is related to the
old one. It illustrates that they can recall or “reconstruct” what they have seen. Thus deferred imitation can
be used to tap some form of recall memory in preverbal infants (Kagan, 1981; Meltzoff, 1981, 1985; Piaget,
1962; Watson, in press; Werner & Perlmutter, 1979).

The present studies demonstrated deferred imitation in 14-month-old infants after delays as long as 24
hours. The test object was not familiar to the infant, nor was the test environment designed to be naturalistic.
Nonetheless, the retention interval, 24 hours, was the same as shown by DeLoache with far older children
(18-30-month-olds), and like that work, provides a more favorable estimate of long-term recall capacities
than was originally suggested by Gratch et al. (1974) and Webb et al. (1972) using their particular object-
search procedures.

Object-search tasks and deferred imitation are similar in that infants must govern their motor actions on
the basis of a stored representation of a now-absent object or event, and not simply recognize two scenes as
similar. The two tasks also have clear and obvious differences. For example, in the object permanence case,
infants must represent a particular object in a spatial location, whereas in the deferred imitation task, it is
not a particular object in space but an absent action that must be stored. As such, this new work on deferred
imitation provides a converging technique for investigating non-recognition forms of memory in infants.

Future experiments using deferred imitation designs of the type developed here could investigate
parameters such as delay, interference, stimulus characteristics, and perhaps, most interestingly, their
interaction with age or developmental level as measured by other tasks. Converging tests of infant memory
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using paired-comparison, habituation, object permanence, and deferred imitation procedures would not
only increase our knowledge about memory development, but may also help to clarify the differences
between the types of representational processes involved in these different cases.

Regardless of this future research, the present studies show that infants as young as 14 months can profit
from observation, and can use this visual experience to direct their behavior at a significantly later point in
time. This suggests that imitation could, in principle, play a useful role in learning and socialization during
infancy (Meltzoff, 1985).
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Consistency of Mothers’ Behavior Toward Infant Siblings
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How similarly do mothers behave toward infant siblings? We explored this question in 50 families in
which mothers were videotaped while interacting with each of two siblings when each child was 12
months old. The average age difference between the siblings was 35 months. Maternal behavior was
reliably assessed, and factor analysis of the data yielded three factors: affection, verbal attention, and
control. The results indicate that the mothers behaved very similarly towards their two siblings at the
same age in infancy: The consistency of maternal behavior toward the siblings approached the
reliability of the measures. Although results might differ for older children, and for siblings of
different ages, these data suggest that differential maternal treatment of children of the same age in
infancy is unlikely to be a major source of the marked individual differences that have been observed
within pairs of siblings.

Reprinted with permission from Developmental Psychology, 1985, Vol. 21, 1188-1195. Copyright
1985 by the American Psychological Association, Inc. Data from the Colorado Adoption Project were
obtained with the support of grants from the National Science Foundation (BNS-7826204 and BNS
8200310) and the National Institute of Child Health and Human Development (HD-10333). The
ratings and analyses of the sibling data presented in this article were supported by a grant from the
Colorado Node of the MacArthur Research Network on the Transition from Infancy to Early
Childhood and were conducted while the first author was supported by the MacArthur Transition
Network. We thank Rebecca G.Miles for her editorial advice in the preparation of this article.
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Measures of personality and psychopathology reveal differences between siblings growing up in the same
family that are almost as great as those between unrelated children growing up in separate families (Rowe &
Plomin, 1981; Scarr & Grajek, 1982). This notable finding suggests, as pointed out by Maccoby and Martin
(1984), that many of the family environment and parental child-rearing variables that we have presumed to
be important in influencing children’s development in fact account for little of the variance among children.
What factors do contribute to the differences between siblings? One possibility is that parents behave
differently toward different children and that growing up in the “same” family environment involves
different experiences with the parents for each child. Until now there has been relatively little direct
systematic evidence from which to judge the contribution that differential parental treatment may make to
the development of individual differences within pairs of siblings.

Studies of average group differences in parents’ behavior toward their children suggest that parental
treatment may differ within families from one sibling to another. For instance, mothers of first-born children
have been reported to be more directive and intrusive (Hilton, 1967; Rothbart, 1971), more attentive (Koch,
1954), more inconsistent (Sears, Maccoby, & Levin, 1957), less indulgent (Newson & Newson, 1976), and
more persistent and less effective at feeding (Thoman, Turner, Leiderman, & Barnett, 1970) than are
mothers of later-born children. A few studies have examined differential treatment of children within the
same family (e.g., Abramvitch, Pepler, & Corter, 1982; Bryant & Crockenberg, 1980; Jacobs & Moss,
1976). However, these studies also focus primarily on average differences in treatment within families for
first-born and later-born siblings, rather than considering the general issue of consistency of mothers’
behavior toward siblings. For example, mothers were reported by Jacobs and Moss to show less social,
affectionate, and caretaking behavior with their second-born than with their first-born children at 3 months
of age; in Bryant and Crockenberg’s study of 7-to 10-year-olds, mothers were reported to be more
responsive and more intrusive with their later-born than with their first-born children. No significant parity
differences were reported by Abramovitch and her colleagues. Only three studies have included analyses of
the consistency of maternal behavior to successive siblings. Jacobs and Moss report significant stability in
social, affectionate, and caretaking behavior toward two siblings; Dunn and Kendrick (1982) found stability
in maternal play with siblings; and Abramovitch and her colleagues report significant correlations for both
positive and negative maternal behavior toward older and younger siblings.

However, the siblings in all but one of these studies of differential parental treatment were of different
ages when the mother’s behavior was studied. Differences in maternal behavior toward the two children
may well have reflected differences in the mother’s response to the ages and needs of the two children. In
other words, studies of different-aged siblings might assess differential responding of mothers to younger
and older children rather than differential responding to two children per se. To examine the issue of
differential treatment, we require information on mothers’ behavior toward their children at equivalent age
points and in similar situations. Although Jacobs and Moss’s (1976) data on maternal behavior toward two
siblings when each child was 3 months old suggest that mothers may be quite consistent in their behavior,
their study focused on average differences in mothers’ treatment of siblings as a function of birth order and
sex.

How much and in what ways parents do behave differently toward their different children remains an
open question, even though extant data suggest that parents may be quite consistent in their behavior toward
siblings. In this article, we present observational data on 50 mothers and 100 children: The mothers were
studied with their two children in similar situations when each child was 12 months old. These families are
part of a larger sample of families taking part in the Colorado Adoption Project (Plomin & DeFries, 1983)
and are the first families who are participating in the study with both their first and their second child. We
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focus here on the question of whether there are systematic differences in the behavior of the mothers toward
their two children during playful interactions and in a feeding situation.

METHOD

Sample

The study is based on 50 two-child families who are taking part in the Colorado Adoption Project, a
longitudinal, prospective study of behavioral development (Plomin & DeFries, 1983, 1985). Although 65 of
the 100 siblings are biological siblings in nonadoptive families, 35 adopted infants were included in order to
explore the possibility of genetic influences on maternal treatment (Plomin, Loehlin, & DeFries, 1985) by
comparing differences in maternal treatment for genetically unrelated adoptee pairs and biological sibling
pairs. Both adoptive and nonadoptive families are representative of middle-class families in terms of
paternal occupational status (Plomin & DeFries, 1985). Occupational status was assessed with the “new”
National Opinion Research Center rating (based on the 1970 census as revised by Hauser and Featherman,
1977); the mean rating for paternal occupation is 51.5. Mean values for educational level are 15.8 and 15.2
years for fathers and mothers, respectively. The interval between the siblings ranges from 14 months to 74
months, with a mean of 35 months. The sample includes 59 boys and 41 girls, 21 same-sex sibling pairs,
and 29 opposite-sex sibling pairs.

Procedure

Each of the 100 siblings was visited at home when he or she was 12 months old. During the 3-hr visit,
measures of mental and motor development, temperament assessments, and assessments of the home
environment (described by Plomin & DeFries, 1985) were obtained, and two 5-min sequences of the mother
and infant interacting were videotaped. The videotaped observations were made in a feeding situation
(lunch or snack) and in a free-play situation in which the mother was asked to play with the infant in
whatever manner they would mutually enjoy. Thus the mother was observed interacting separately with
each of the two siblings when they were 12 months of age.

Despite their brevity, the videotaped situations have proved to be “behaviorally intense” and to yield
reliable information about mothers’ behavior toward their infants. Concerning the possible intrusiveness of
videotape equipment, mothers reported in interviews that the hand-held camera had little effect on their own
or their infant’s behavior because the situations (feeding and free play) were engrossing and because the
rapport between the mothers and infants and the tester was good. The tester was in the home for at least 1 hr
before videotaping began.

Maternal Behavior Measures

The mothers’ behavior toward their two children—each child observed separately with the mother at 12
months of age—during the feeding situation and the free-play situation was coded from the videotapes. The
10 min of observation time were divided into 10-s time units, and each occurrence of any 14 categories of
maternal behavior listed in Table 1
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Categories of Maternal Behavior

Mother holds, or touches affectionately M kisses, cuddles, caresses, holds, or makes other affectionate gesture.

Mother laughs

3. Mother accepts® Verbal indication by M that she accepts or approves of some behavior
(verbal or nonverbal) by C (e.g., “Good.” “That’s the way.”): May be
a question (e.g., C shows M a toy. M says “Yes, is it a dog?”’): May be
approving suggestion about C’s actions toward others (e.g., C turns
toward camera with a toy. M says, “You going to show it to Judy?”)

4. Mother directs? M’s verbal directions, instructions, commands, and requests: May be
positive or negative (the vast majority are positive), i.e., directive or
intrusive statements.

5. Mother rejects® M’s verbal rejections of either words or actions, e.g., “No, it’s not a
dog, it’s a kitty.”

6.  Mother prohibits Verbal prohibition by M

7.  Mother questions

8. Mother vocalizes M talks to C, but vocalization is not included in any other category.

9. Mother refers to feelings Explicit verbal reference by M to C’s wants, needs, feeling state, likes,
dislikes

10. Mother shows M demonstrates toy or object to C or points to focus C’s attention.

11. Mother gives
12. Mother imitates

13.  Mother positive affect Positive affect is recorded if M speaks to C in a positive warm tone of
voice or smiles.

14.  Mother negative affect Negative affect is recorded if M speaks to C in negative tone of voice.

Note. M=mother. C=child.
2From Nelson (1973).

during each 10-s time unit was recorded. Categories of behavior were selected to include aspects of warm
and affectionate behavior toward the child (Categories 1, 2, 13); responsiveness to the child (Category 3);
controlling, restrictive, or punitive behavior (Categories 4, 5, 6, 14); other aspects of verbal behavior toward
the child (Categories 7, 8, 9); and interest in showing and giving the baby objects and imitating the baby
(Categories 10, 11, 12). Negative physical contact (mother pushes, hits, or shakes infants) and games
(reciprocal play that involves two or more “turns”) were also rated but omitted from analysis because they
were infrequently observed during the videotape sessions. Categories 3—5 were originally used by Nelson
(1973) in a study of language acquisition, but in a longitudinal study of mother-child relationships proved to
index differences in maternal behavior toward 1-year-olds of considerably broader significance than their
importance in language acquisition (Dunn, 1977). Differences between mothers in Category 9 (reference to
child’s feelings) have also been shown to be related to differences in a wide range of child-centered behaviors,
which in turn are related differences in children’s behavior over time (Dunn & Kendrick, 1982).
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RESULTS

Descriptive Statistics

Complete data were obtained for 46 mother-sibling-sibling triads for each measure; these data were the
focus of our analyses. Table 2 lists the means and standard deviations for the 14 measures of maternal
behavior summed over the feeding and free-play situations for the 92 children in the study. The means
indicate that the videotaped observations capture a considerable amount of maternal behavior. For example,
on the average, mothers touched their children affectionately 3 times, vocalized more than 61 times, and
gave their children objects 6 times. The standard deviations show that the mothers differed substantially in
their behavior toward 12-month-olds.

The focus of the study is individual variability in a mother’s behavior toward her two children at the same
age in the same situations. To examine this issue, individual differences analyses—specifically, analyses of
the correlations between mothers’ behavior toward each of two siblings—are more illuminating than are
comparisons of groups differing in sex or birth order, because such analyses encompass the variance
explained by all such group differences. Differences in maternal consistency are not necessarily revealed by
group comparisons: It is quite possible, for example, for there to be no average difference in maternal
responsiveness toward siblings differing in sex, birth order, or other sibling status variables, and yet for
mothers to treat their two siblings differentially. Nonetheless, given the interest in the literature in such
group differences, we conducted ¢ tests for maternal behavior comparing mothers of first-born versus
second-born siblings, same-sex versus opposite-sex siblings, boys versus girls, and biological versus
adoptive siblings. The analyses yielded few significant mean differences, and those that emerged explained
little variance.

Out of 56 comparisons, only 2 yield a difference significant at p<.05, which is the number expected on
the basis of chance alone. Mothers affectionately touched their first-born more than their second-born child
(the respective means are 4.7 vs. 2.1, a difference that is significant at p<.05, but explains less than 6% of the
variance). Mothers prohibited opposite-sex siblings more than same-sex siblings (Ms=1.6 vs. 0.5). There
was a tendency for mothers to question girls more than boys and

Table 2
Means, Standard Deviations, and Reliabilities of Measures
Category M SD Intercoder reliability — Test-retest reliability
1. Touches 342 5.38 .80* .67*
affectionately
2. Laughs 13.00 8.13 92%* J13%*
3. Accepts 14.73 11.12 J15% .86*
4, Directs 24.52 18.01 91* .58%*
5. Rejects 2.94 3.74 J78%* .63*
6. Prohibits 1.05 1.84 714%* .26
7. Questions 29.50 16.49 97* 78*
8. Vocalizes 61.52 27.38 716* ik
9. Refers 8.48 6.39 92%* .58%*
10. Shows 10.20 6.02 .67* .19
11. Gives 6.33 4.64 .87* .20
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Category M SD Intercoder reliability =~ Test-retest reliability
12. Imitates 2.13 3.58 .88* 12

13. Positive affect 23.98 11.25 .90* .90%*

14. Negative affect 0.17 0.49 .82% .61*

Note. N for means and standard deviations is 92; for intercoder reliability and test-retest reliability, the sample sizes
were 28 and 18, respectively.
*p<.05.

to vocalize more to girls than to boys (Ms=33.14 vs. 26.90 and 67.2 vs. 57.5, respectively). However, these
differences are only marginally significant (p<.10).

Rater Reliability and Test-Retest Reliability

The next question addressed the extent to which the variability in the mothers’ behavior is reliable. Table 2
also lists intercoder reliabilities for the first 28 videotapes. The average rater reliability is .87 for the 14
categories of maternal behavior. Reliability was rechecked halfway through the coding of 10 videotapes. The
agreement at this halfway stage ranged from .72 to 1.0, with a mean of .89.

Test-retest reliabilities were calculated for 18 mothers observed with their infants on two occasions, 2
weeks apart. Maternal behaviors in the feeding and free-play situations were summed within each of the 14
categories. The test-retest correlations, listed in Table 2, indicate that the 10-min observations did provide
moderately reliable indexes of the mothers’ behavior. The average test-retest reliability is .53.

Factor Analysis

The measures of maternal behavior were submitted to factor analysis. Initially, factor analyses were
conducted separately for observations of the feeding situation and of free play and for observations of the
first and of the second child. For both the feeding situation and free play, and for both the first and second
child, the analyses revealed highly similar factor structures. For purposes of data reduction and clarity of
presentation, therefore, the factor structure is reported for the combined data on the feeding and play
situations and the first and second children.

Three factors, which together accounted for 61.1% of the total variance, were rotated. The first rotated
factor was defined primarily by measures of positive affection and acceptance by the mother; it accounted
for 63.3% of the rotated variance. The variables loading above .50 on this first factor were positive affect (.
94), laughs (.82), and accepts (.71). The second factor was defined by measures of verbal behavior and
accounted for 24.6% of the rotated variance. The measures loading most highly on this factor were
questions (.85), vocalizes (.76), and refers to feelings (.56). The third factor, which accounted for 12.2% of
the variance, was defined by measures of maternal control and restrictive behavior. The variables loading
most highly were rejects (.88), negative affect (.62), prohibits (.57), and directs (.50). The three factors thus
apparently reflect three dimensions of maternal behavior: positive affection, verbal behavior, and control.

Scales were constructed to represent these factors. For each factor, measures loading more than .50 on the
factor were standardized as z scores, and then the z scores were summed. Thus scales for maternal affection,
maternal verbal behavior, and maternal control were created. The test-retest reliabilities for the three scales
are .83, .62, and .55, respectively, which again suggest that mothers are consistent over 2 weeks’ time in
their behavior toward their infants.
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Consistency of Mothers’ Behavior Toward Two Siblings

The major purpose of the present study was to explore the consistency of mothers’ behavior toward two
siblings, when each siblings was 12 months of age and was observed in the same situations. Consistency
was assessed by examining correlations between mothers’ behaviors toward the two siblings for the three
scale scores and for the 14 categories of maternal behavior. The correlations in these measures were
computed initially for the feeding and the free-play situations separately and were next computed between
the two situations. The correlations were very similar in the two situations and were high between the two
situations, with 12 of the 14 correlations between the two situations being significant at p<.01. For brevity
and clarity of presentation, the correlations are reported, therefore, for the combined data for the two
situations. The results, presented in Table 3, show that mothers were strikingly consistent in their behavior
toward their two children. Maternal consistency involves not just consistency in behavior toward two
different children but also consistency over 3 years’ time—the average age difference between the two
siblings is 35 months. For this reason, maternal consistency needs to be evaluated in relation to the test-
retest reliabilities, which are therefore shown for the three scale scores and listed again in Table 3 for the 14
categories of maternal behavior. It can be seen that for the scale scores, maternal consistency approaches the
test-retest reliabilities. !

Similar results on the whole were obtained for the 14 categories of behavior, although the results are more
variable, as would be expected from the use of single ratings rather than scales. The maternal consistency
correlations vary as a function of the test-retest reliabilities of the categories and, again, most of the reliable
variance in maternal behavior for the 14 categories is consistent for the two siblings.

Age Gap Between Siblings

Maternal consistency toward the two siblings for each of the three factor scales was correlated with the age
gap between the children in

Table 3

Correlations Between Mothers’ Behavior Toward Two Children, Each Observed at 12 Months of Age
Scales and categories of maternal behavior Correlation Test-retest reliability
Affection Scale 58%* .83*

Verbal Scale 45% .62%*

Control Scale 37* 55%

1. Touches affectionately 15 67*

2 Laughs 41* 73%

3. Accepts 26%* .86*

4. Directs 49% 58%*

5 Rejects 44% .63*

"'When the scores are corrected for unreliability, the correlations for the three scales of maternal behavior average .70,
suggesting the 70% of the variance in maternal behavior is consistent for the two siblings. In this case, the correlation is
not squared because the issue is the extent to which variance in mothers’ behavior is consistent (i.e., covaries or is
shared in common) for the two children in a family. Correlations are squared when the issue is the extent to which
variance in one variable can be explained by variance in the
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Scales and categories of maternal behavior Correlation Test-retest reliability
6. Prohibits .03 .26
7. Questions S57* 18%*
8. Vocalizes 38%* ik
9. Refers 26% .58%
10. Shows .03 .19
11. Gives 31* .20
12. Imitates .30% 12
13. Positive affect .60* .90*
14. Negative affect .09 .61*
*p<.05.

months. For the scales of the factors of maternal affection and maternal control, the correlations were not
significant. For the maternal verbal behavior scale there was a low, but positive, correlation (.28) between
the age gap between the children and the inconsistency of the mother’s verbal behavior. That is, mothers
with closely spaced children tended to be more consistent in their verbal behavior toward the siblings than
mothers with a large age gap between the children.

Same-Sex Different-Sex Siblings

Comparisons of the maternal consistency correlations in families with same-sex and with different-sex
siblings showed no significant differences in the two groups.

Biological and Adoptive Siblings

Given the substantial similarity in mothers’ responding to their two children, it is unlikely that their
behavior is influenced by genetic differences between the siblings. Nonetheless, as a preliminary check on
the possibility, we compared correlations for mothers’ behavior toward biological siblings (32 pairs) with
correlations for mothers’ behavior toward adoptive siblings (14 pairs). If mothers treat siblings differently
because of genetic differences between them, then mothers of adoptive siblings—who are genetically
unrelated to each other—will treat their two children more differently than will mothers of biological
siblings. In other words, if mothers are influenced by genetic differences between their two children, then
correlations for mothers’ behavior toward adoptive siblings should be lower than the correlations for
behavior toward biological siblings. We examined correlations separately for adoptive and biological
siblings for the three scale scores. For two scales, mothers’ verbal behavior and mothers’ control,
correlations for adoptive siblings and biological siblings were nearly identical. However, mothers’ affection
yielded a correlation of .37 for adoptive siblings and .70 for biological siblings. Although the difference in
correlations is not significant, it is in the direction expected if mothers’ behavior is influenced by genetic

other variable. The situation is analogous to test theory—test-retest reliability is true variance, which is calculated
simply as the correlation—not the correlation squared—between measurements at two times. This issue is explained in
the context of covariance among relatives in an article entitled “A Note on Why Genetic Correlations Are Not Squared”
(Jensen, 1971). Regardless of the corrections for reliability, the correlations in Table 3 suggest substantial consistency in
the behavior of mothers toward two siblings.
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differences between their children. This pattern of results is particularly interesting because Rowe (1983)
has found in two separate twin studies that measures of parental affection show genetic influence, whereas
measures of parental control do not. Correlations for the 14 specific measures gave similar results. Given
the small sample sizes of adoptive and biological siblings, the finding clearly needs replication before it
can be regarded with confidence, but it does indicate that further research in this area would be useful.

DISCUSSION

The mothers in this study showed very similar behavior toward their two children when both were 12
months old, during observations that were made on average 35 months apart. Mothers’ affectionate
behavior and their verbal attention to their children, as well as their more controlling and directive
behaviors, all were remarkably consistent toward their two children. This striking degree of consistency was
not, in fact, what we had expected to find. The range of differences among mothers was considerable. Mean
group differences explained little of the variability in mothers’ behavior, however. Mothers tended to be
more consistent in their verbal behavior toward closely spaced siblings than toward widely spaced siblings,
but few significant mean group differences emerged for birth order, sex, or comparisons between same-sex
and opposite-sex pairs. The lack of birth order differences might be considered surprising in view of the
differences reported by Jacobs and Moss (1976) and by Thoman and her colleagues (Thoman et al., 1970).
However, these studies were focused on infants at 3 months or under. It is quite plausible that the
uncertainty and lack of experience with which primiparous mothers handle their new babies, which
undoubtedly contribute to these differences, have decreased by 1 year. Indeed there is systematic evidence
to show that during feeding interactions the primiparous/multiparous differences apparent during the first
few days of a life decrease markedly (Dunn & Richards, 1977).

If a significant difference in birth order had been found and accounted for substantial variance, this would
have led to inconsistency in that particular variable. The high consistency in the maternal variables in a
sample containing equal numbers of children of different birth order, sex, and same-sex, different-sex pairs
in itself indicates that these do not contribute in an important way to the variation.

The rationale for the study was not only to establish how mothers behaved toward siblings but also to
assess the extent to which mothers’ differential treatment of siblings could be a factor in explaining the
marked sibling differences that are known to exist. The results imply that mothers’ differential treatment of
siblings as infants of the same age is not likely to be of major importance in contributing to individual
differences between the siblings.

The findings also have implications for understanding the causes of differences in maternal behavior.
Even though they indicate that mothers treat their children similarly, siblings within a family are different.
For example, the average correlation for parental ratings of temperament for the siblings in the present
sample is .22; sibling (fraternal twin) correlations for temperament measures in other studies are about .30
(Goldsmith, 1983). For the Bayley Mental Developmental Index, the average weighted sibling correlation in
three studies of 1-year-olds is .22 (McCall, 1972; Nichols & Broman, 1974; Wilson, 1983). If infant
siblings within a family are so different, and yet mothers show such similar affection, verbal behavior, and
directive control toward them, it appears that differences in these aspects of maternal behavior primarily
reflect characteristics of the mother, not the infant. What this implies is that we may need to reconsider
current theories of the direction of influence in the mother-infant relationship. Over the past 15 years there
has been a welcome recognition of the importance of the role of the infant as an influence on the interaction
between mother and child. Yet the findings reported here suggest that the affection, verbal behavior, and
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directive control that mothers show toward their 12-month-old babies during feeding and playful interactions
reflect maternal rather than infant characteristics.

The findings of the present study are limited in two important respects. The first concerns the nature of
the observations. The observation period was very brief, and the presence of a videocamera and observer
meant that negative, hostile, or punitive behavior by the mother was very rarely shown. What was captured
on the videotapes was more typical of the “best” exchanges between mother and child. We cannot then
assume that there would be no differences in the more hostile behaviors toward first-born and later-born
children. However, the high test-retest reliabilities of the affection and verbal behavior scales indicate that
we can have confidence in the findings that there is marked consistency in these aspects of maternal
behavior toward successive children within the same family.

The second caution concerns the age of the children. It is, of course, possible that differential treatment of
the children within a family becomes more evident and more developmentally important as children grow
from infancy to childhood. Given the dramatic changes during the second year in children’s social,
cognitive, and emotional behavior, and the parallel changes in parental views of problem behavior and their
own capacity to control their children (Carey, 1985), it seems quite possible that by 2 or 3 years of age,
differences in parental behavior toward their various children, especially in the areas of control, might well
be apparent. A theory predicting that children increasingly evoke such differences in their parents has been
proposed by Scarr and McCartney (1983). Information on parental behavior toward different children within
a family as the children grow up will make it possible to test one essential feature of such a model.
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Part 11

DEVELOPMENTAL ISSUES

This year’s selection covers a number of issues, all of which are of value both theoretically and practically.

The paper by Scarr points up an issue that requires strong and continuous emphasis. The meaning we
give to research data, the variables we choose to investigate, the data we select as important and those we
ignore or minimize, the theories we generate—all these are shaped by the biases of the particular historical
period. As Scarr puts it, “At different times and places, facts invented in one theory become different facts
in another. In each generation, psychologists have pet variables that serve loyally within the theoretical
boundaries of the scientific wisdom of that time.” (We might add that this generalization applies to
psychiatrists as much as to psychologists.) Scarr illustrates this thesis by a number of pertinent and vivid
examples. Her view of the validity of our theories and research data is, however, in no way nihilistic or
pessimistic. Rather, she points up the positive implications of the constant reminder to ourselves and others
of the limits imposed by the particular historical period in which we live and work. Scientific knowledge is
always imperfect, and any of our pet theories may not be infallible. To believe otherwise always has the
danger of distorting science into its opposite-ideological dogmatism.

The paper by Wilson takes up the issue of the vulnerability of children born small in weight for
gestational age (SGA). Such children are now considered to be at higher risk for impaired mental
development. Wilson’s data indicate that this generalization does not hold for SGA twins, as contrasted to
singleton infants. Even for the very small twin infants (below 1,750 grams birth weight), slowness in
development was evident at 3 years, but had been overcome by 6 years. SES status and the mother’s
educational level were important variables in influencing this process of resiliency. Wilson’s data remind us
that there may be subgroups that are exceptions to generalizations regarding high risk factors, and that short-
range effects may not have long-range consequences. The need for long-term followup is clear before we
generalize. Wilson concludes with the optimistic note that “Under supportive conditions, most at-risk
infants will recoup from early trauma and progress toward a level commensurate with their targeted
capabilities.” This principle of resiliency in a child’s development is an important conclusion, with the
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caveat that the author points out—namely the need for “supportive conditions.” The risk comes not from the
early trauma as such, but from trauma plus an impoverished environment.

The paper by MacDonald also considers the issue of risk and resiliency from an examination of the
concept of sensitive periods and the influence of early experience on the child’s social development. It is
worth pointing up that the term “sensitive period” has supplanted the previously favored term “critical
period.” The latter term implied that if the child missed an important experience at a certain age period, he
or she could not make up this loss at a later period. By contrast the term “sensitive period” implies that
specific experiences can exert a greater influence at one particular age period than another, but this does not
mean that the child who misses this experience at that age is doomed to a permanent deficit. MacDonald
points up this issue from his review of the literature: “We have come a long way from supposing that
behavior is absolutely fixed at an early age by genetic factors or that after a sensitive period it is impossible
to change behavior.” He does suggest, however, that the plasticity of behavior declines with age, but that
even this can be overcome, at least partially, by sufficient intensity of appropriate remedial measures at later
ages. Like Wilson, MacDonald emphasizes “the power of environmental events and the buffering ability of
the organism.”

The paper by Horner gives us a scholarly and critical analysis of the popular classical psychoanalytic
concepts of symbiosis and infantile omnipotence. He traces these ideas as they evolved in psychoanalytic
writings until their full formulation by Margaret Mahler. From this review he questions the validity of the
evidence for these concepts and their usefulness for contemporary developmental theory and research. Horner
cites a statement by Mahler and her coworkers that touches on a basic issue in science. “Whereas there is no
conceivable method by which the validity of the hypothesis of a symbiotic phase of the mother-infant dual
unity can be proven, it is just as impossible, we think, to empathically or otherwise provide or militate for
acceptance of the contrary hypothesis.” We ourselves have heard a number of prominent psychoanalysts
present this same “defense” of one or another basic psychoanalytic concept—that by their very nature their
validity cannot be demonstrated or disproven by the established methods of scientific research. But if this is
the case, then such theories are outside the realm of science, and represent, as Horner suggests, “poetic”
constructions. It is certainly true that a creative scientist may make a giant “poetic” leap in developing a new
theory that is only barely suggested by the evidence at hand. But when this happens, it is then necessary to
undertake a research effort that can produce data from which the theory can either be validated or falsified.

The last paper in this section, by Murphy and Vogel, tells the poignant story of the short life of a boy,
David, who was born with a severe combined immune deficiency and lived his 12 1/2 years of life in a
sterile isolator. He was of superior IQ and his school achievement test scores were above grade level. Motor
coordination and dexterity skills were excellent. But he lived in a drastically limited environment, which the
authors describe vividly. Our professional interest in this extraordinary case history is the drastically
distorted view of the world David had, in spite of his cognitive assets. The authors spell out these distortions
and link them clearly and specifically to the boy’s physical environment which severely limited his life
experiences. Perception and cognition are shaped by many factors, but actual life experience is vital for
their development.
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Constructing Psychology: Making Facts and Fables for Our
Times
Sandra Scarr

University of Virginia, Charlottesville

Like other scientists, psychologists construct knowledge. To sensory data we attribute meaning in
theoretically guided inventions of “facts.” At different times and places, facts invented in one theory
become different facts in another. In each generation, psychologists have pet variables that serve loyally
within the theoretical boundaries of the scientific wisdom of that time. I argue that pet variables can
blind us to other theories and other variables that could compete for our affections. I examine what
makes theories and facts plausible and propose a continuum of persuasion, determined by the
contexts of the theorists. Contemporary research on lead exposure and on parent-child interaction
are examined as examples of “facts” that can become different “facts” in other theories.

All the world’s a stage, but the script is not As You Like It, it is Rashomon. Each of us has our own reality of
which we try to persuade others. Facts do not have an independent existence. Rather, facts are created
within theoretical systems that guide the selection of observations and the invention of reality. In this article
I hope to explain how this should change our claims about research, not discredit them.

Reprinted with permission from American Psychologist, 1985, Vol. 40, 499-512. Copyright 1985 by the
American Psychological Association, Inc. This article is based on the Presidential Address to Division 7 at
the annual meeting of the American Psychological Association in Anaheim, California on August 27, 1983.
I wish to express my appreciation to Carol Fleisher Feldman for many stimulating discussions on these and
many other issues. Research presented in this article was conducted under the sponsorship of the Bermuda
Government, the W.T.Grant Foundation, and the U.S. Environmental Protection Agency.
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If one adopts, as I do, a constructionist position on epistemology, then knowledge of all kinds, including
scientific knowledge, is a construction of the human mind. Sensory data are filtered through the knowing
apparatus of the human senses and made into perceptions and cognitions. The human mind is also
constructed in a social context, and its knowledge is in part created by the social and cultural context in
which it comes to know the world. Knowledge of the world is therefore always constructed by the human mind
in the working models of reality in the sciences. If this is not evident, consider for a moment the vast
differences in our concepts of the world before Galileo, Darwin, Einstein, and Freud.

We do not discover scientific facts; we invent them. Their usefulness to us depends both on shared
perceptions of the “facts” (consensual validation) and on whether they work for various purposes, some
practical and some theoretical.

THE IMPORTANCE OF BELIEFS IN SCIENTIFIC KNOWLEDGE

It is also true that we cannot perceive or process knowledge without the constraints of belief. One example
of the personal constraint on knowledge is found in eyewitness accounts of crimes (Loftus, 1979). Fleeting
impressions of criminal behavior are elaborated by individuals into complete accounts that they believe to
be “true.” The wrong people are identified as the criminals, and events are construed in ways that are
consistent with the observer’s emotions and prejudices. When such events are videotaped and reviewed
repeatedly by observers, a different consensus of the event emerges, one that is not consistent with the
eyewitness account of the observer at the scene. The problem is that the eyewitness to a crime or other
emotional event gleans only partial knowledge from the immediate experience. The eyewitness fills in the
gaps in his or her knowledge by plausible constructions of what “must have” or “should have” happened to
make sense of the scene. Unfortunately, the eyewitness account is often at variance with that of observers
who can review the event more than once in the calm of a videotape viewing room. Emotional responses
and personal prejudices color knowledge of such events.

Should we accept the eyewitness as an analogue to scientific knowledge? I argue that there are only
quantitative differences between scientific inquiry and the eyewitness account. Each scientist approaches
scientific problems with a theoretical viewpoint, whether explicit or implicit. Theory guides inquiry through
the questions raised, the framework of inquiry, and the interpretation of the results. Each scientist seeks to
find “facts” to assimilate into his or her world view. Thus, each of us is biased by the human tendency to
seek “facts” that are congruent with our prior beliefs.

In everyday life, the biases of information seeking and interpretation are personal. In science, these biases
are shared preferences for one theoretical perspective or another—social and cultural biases in the “facts”
gathered and believed. But they can be seen as very much the same kind of biases as those of everyday life,
except that they are shared beliefs among members of the scientific community. Their common acceptance
in science may seem to give them a status in reality that they do not have.

SOCIOCULTURAL BIASES IN KNOWLEDGE

Although I am in sympathy with most of the current cultural ethos, let us be clear that we change our
scientific lenses as the culture changes. Information gained from research is likely to be assimilated into
current views. It is unlikely that current views will be challenged by any need to accommodate to discrepant
information, because the “facts” gathered will not be construed as challenging to our current perspective.
One example from developmental psychology will illustrate this point. Since World War II the divorce rate
has risen to proportions that some consider intolerable. Currently in the United States, half of the children
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born will live some of their developing years in a single-parent family. The rate of illegitimacy is now such
that about one fourth of all births are to unmarried mothers. Scientists are not immune to cultural views.
Thus, in the 1950s and 1960s, many social scientists looked for evidence of damage to children from
“broken” homes. Families without fathers at home were studied extensively for their bad effects on the
son’s masculinity and were thought to result in poor mathematical skills and poor personal adjustment.
Daughters were considered at risk for poor psychosocial development. The implicit, or sometimes explicit,
assumption of the investigators of the period was that families without a masculine presence were doomed
to inadequacy as rearing environments for children.

Like the eyewitness to a crime, the investigators of father-absent families filled in the gaps in their
constructed knowledge by construing outcomes as unfortunate, whatever they were. Thus, sons who were
less stereotypically masculine were lamented, as were daughters who were less stereotypically feminine.

Along came the women’s movement, and the scientific assumptions about father-absent families changed.
Suddenly, we have alternative family forms or nontraditional families (Lamb, 1982). Now, the scientific
assumptions are that women are capable both of working outside the home and of being adequate parents
for their children. It is no longer a virtue for sons to be supermasculine; they should be “caring males,” able
to tend children, cook, and clean, as well as work outside of the house, because their adult roles will include
shared responsibilities for the home. Daughters who are competent at occupational skills as well as at
homemaking are approved as the women of the future. Even the single-parent family may have strengths
that were overlooked by a previous generation of investigators. Such virtues as androgyny (having the good
characteristics of both sexes) are applauded by social scientists, not because they have been discovered but
because they have been invented. Androgyny is the summative virtue of the 1970s, wrought by the
women’s movement and the Vietnam War.

This example is not intended to parody developmental psychology, which is no more or less susceptible
to the foibles of the human perceiver than any other field. Inquiries into the nonhuman subject matter of
physics and chemistry may seem less biased by the human observer, because the subject matter seems less
directly related to the human condition. But the leaders of research in the physical sciences have been the
most vocal commentators on the powerful effects of the human observer on “discovered fact” (see Rorty,
1979). No, we all share the problems of the human knower.

We should not be disturbed that science is constructed knowledge. Rather, the recognition of our own
role in scientific knowledge should make more modest our claim to truth as the discovery of everlasting
natural laws. Science construed as procedures of knowing and persuading others is only one form of
knowing by the rules of one game. There are other games in town, some like art more intuitive, some like
religion more determined by revelation and faith. In science there is a more democratic competition of ideas
at any one time with a rule of fairness in the procedures that govern the scientists. Unlike religion, there are
no revealed truths with claims of unchanging verity.

SCIENCE AS RULES OF KNOWING

In my definition, science is an agreed-upon set of procedures, not constructs or theories. At any one time
there are prevailing views with favored constructs to explain and make consistent the facts as we construe
them. But it is the procedures for gathering observations (sensory data) that are the rules of the scientific
enterprise.

Psychology has developed good techniques to avoid the personal biases of knowers through requirements
for reliability and validity. The “facts” must be reproducible across some units of time and across similar
populations and situations. Thus, the single eyewitness problem of personal bias and limited perception can
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be reduced. Observations that are shared among observers and that prove useful can be separated from those
that are not useful, are idiosyncratic, and are based on limited experience. The admission that reality is a
construction of the human mind does not deny the heuristic value of the construction. Indeed, we get around
in the world and invent knowledge that is admirably useful. But the claim that science and reality are human
constructions denies that there is any one set of facts that is absolute and real. Instead, it asserts that there
are many sets of “facts” that arise from different theory-guided perceptions.

Proximal and Distal Variables: Is One Set More Real?

Psychologists have a distinct preference for proximal variables to explain behavior. From the 1920s until
the last decade, most of our theoretical lenses had a very short focus that blurred or ignored distal events, at
both biological and sociological levels of analysis. Even though our horizons have expanded, most
psychologists retain a preference for nearby causal explanations. We should question the wisdom of this
near-sightedness.

In the 1970s Bronfenbrenner rediscovered the other social sciences and urged psychologists to
incorporate expanded views of the context in which development occurs. Children have not only an
immediate family but contexts of neighborhood, community, and society in which they do or do not get
medical care, day care, and school lunches. Parents have work lives and friendship groups that affect how
much time of what quality they spend with the children, and so forth. It seems to me that a sociocultural
level of analysis is essential to understanding behavior.

The lifespan developmentalists have expanded the sociocultural view to include cohort and historical
facts about behavior. It is not the same to be 20 in 1985 as it was in 1935 or 1965. The Great Depression
and the Vietnam War presented their generations with realities different from the Reaganomics we now
face, for better or for worse.

Behavior geneticists, ethologists, and neurobiologists have reminded psychologists of biological effects
on behavior and the importance of evolutionary theory for psychology. After all, how can we understand
attachment, intelligence, or sexual attraction without a consideration of the evolved nature of the human
being and his or her genetic individuality? How can we understand mind without brain?

It seems to me that we should use whatever we know to illuminate the questions at hand, as long as we
keep our levels of analysis straight. Some psychologists’ variables are neurological; others are sociological.
As long as they know that the systems with which they deal are organized at levels other than a behavioral
one, I consider their facts theoretically related to psychological facts. At least, I must account for their facts
when I build theories at a behavioral level.

Problems arise, however, when levels of analysis are confused. Different levels of analysis do not
compete. Each lower level is a constituent of the next higher, and in no sense can one account for the other.
Yet they are all interrelated with implications for the others. In my view, they are nested “truths.” Each
level has its stipulated facts that arise from the theoretical framework in which the facts are invented, and
each is useful to address questions formulated within that theoretical frame. But the levels cannot compete
with or supplant one another.

Rather, hierarchical models of nested theories can account more fully for the behavioral phenomena we
cherish. As I will argue later, pitting proximal and distal variables against each other in competing models
can enrich our theoretical lives and save us fruitless attempts at intervention.
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PERSUASIVE MODELS

Scientific theories are judged by their persuasive power in the community of scientists (Rorty, 1979). They
advance and decline through discussions among scientists. Scientists conduct theory-ridden searches for
new kinds of observations that become facts more easily within their theories than in the perspectives of
competing theories. By this process of fact-building, scientific ideas evolve. By evolve, I mean change, not
necessarily progress. Rather than accumulate, scientific knowledge may undergo metamorphoses of
interpretation (Kuhn, 1970), as when the sun replaces the earth as the center of our universe and the
motivation of young children is reinterpreted as basically benign rather than evil and willful. The
sociocultural and historical context of the investigator is clearly a major determinant of what is likely to be
believed by the investigator and by colleagues. The most persuasive views of the era form the working
assumptions of most scientists of that time.

How do models persuade? What distinguishes plausible from implausible models? Most of us would
agree on two criteria of plausibility: temporal priority and directional effects. Some models incorporate
variables that have clear temporal priority over others, as in longitudinal studies and in studies of the
possible effects on children of certain parental characteristics that were established before their children
were born. It is implausible to think that a person’s motor skills at age 2 were influenced by his or her motor
skills at age 14, and it is implausible to think that an individual’s friendships in high school were affected by
the birth of a child five years later. In Western thought, we accept the idea that the past can affect future
events but not the reverse; thus, we are persuaded by temporally ordered rather than disordered models.

Occasionally, models include variables with clearly directional effects that are not subsumed by temporal
priority. Some contextual effects, such as those of unemployment rates on adolescents’ recreational pursuits
and school size on participation in many high school activities, have clear directional effects. It is highly
unlikely, under our current assumptions, that unemployment rates are influenced by how adolescents spend
their time or that the numbers of students who join teams and clubs determines the size of a high school.

In most theories, fundamental causes do not lie right next to the events they are to explain. Distal
variables are better candidates for the status of causes that underlie events in even the most behavioral
theories. Distal variables seem to have directional priority over more proximal ones for reasons of temporal
priority and “underlyingness.” In Western thought, temporal priority is a sine qua non of directional priority
and cannot be violated. Although we may refer to backward conditioning, we mean that the organism
imparts meaning to its present representation of previous events and alters its response accordingly, not that
the causal order of events is truly reversed. The reconstruction of memories is a contemporary reprocessing
of present memories, not evidence for present events affecting past events.

In theories of social interaction, distal variables nearly always have causal priority over proximal ones for
both temporal and underlying causes. For example, parents’ educational levels are more likely to be thought
to affect how often they read to their children, rather than that reading to children causes parents to be better
educated. More educated parents are more likely to enjoy reading, believe it to be important for children,
and carry out a systematic program of reading to their off-spring. Although the reverse is not totally
implausible (reading to children might increase the parents’ reading skills and motivation to obtain more
education), this explanatory direction seems less plausible in the absence of other evidence, because we
know that most adults complete their education before their children are preschoolers. Thus, there is a
continuum of plausibility from completely implausible to probably plausible to really persuasive. The latter
end of the continuum of plausibility represents what most psychologists currently believe.

In social and developmental psychology, most of the models we specify about human interactions have
variables with neither temporal nor directional priorities that can escape challenge. Rather, parents and
children, teachers and students, and siblings and peers are observed to interact and appear to influence each
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other’s behaviors. Currently, psychologists seem to favor proximal over distal variables as more “real”
explanations of the effects of people on each other. I want to question our devotion to theories about
immediate, proximal events (potentially efficient causes in Aristotle’s sense) and propose that underlying
causes (final causes in Aristotle’s usage) occur at greater distances from behavioral phenomena and often
have more profound implications for science and intervention.

Correlated Events

The psychological world in which we conduct research is, in my view, a cloud of correlated events to which
we as human observers give meaning. In the swirling cloud of interacting organisms and environments,
most events merely co-occur. As investigators, we construct a story (often called a theory) about relations
among events. We select a few elements and put them into a study. By so doing we necessarily eliminate
other variables a priori from possible analysis, and we preconstrue causal relations among the events. One
cannot avoid either the theoretical pre-conceptions or the selection of variables to study, but one can avoid
exaggerated claims for the causal status of one’s favorite model.

Take, for example, a problem on which I worked with six distinguished colleagues over the past year—
lead (Pb) poisoning in children. Everyone agrees that lead in large doses is not good for children. Lead
poisoning damages developing brains. But how much lead is enough to cause noticeable biological and
behavioral effects? In other words, how low do lead emissions in gasoline and other industrial products
have to be to inflict no lasting damage on the biological and psychological development of children? The
economic consequences of this decision involve millions of dollars of industrial products, so that an easy
position of “no lead is good lead” will not help in the decisions.

As might be imagined, exposure to lead is not random in the population. As usual, the poor and
minorities live closest to lead smelters, live more often in old buildings painted with lead paint, and live
closest to heavy motorized traffic. Their exposure to lead is many times that of middle-class suburban
children. Figure 1 shows a simplified confound of Pb (X;) with socioeconomic status (SES; X,) in the
prediction of IQ scores of exposed and unexposed children (Y).

The most notable effects claimed for moderate to low lead exposure are lower 1Q and poorer perceptual
motor skills. Of course, the very same lower SES children are also reputed to have lower I1Q and perceptual
motor skills for other reasons, such as poorly educated parents, poor nutrition, child abuse, genes for lower
1Q, father absence, poverty, large families, and other afflictions. In other words, lead exposure is
confounded with a host of other bad conditions, each of which may be independently correlated with lower
test scores. How then shall we assess the effects of lead exposure?

Necessarily, some of the variance between lower SES and Pb exposure is truly confounded (the cross-
hatched area in the figure) and cannot be disentangled. Psychology has developed various fancy statistical
techniques, called covariance and regression models, to deal with correlated predictors such as SES and lead
exposure. These techniques can allocate confounded variance among the correlated predictors, but they
cannot provide a reliable estimate of the effects of any one variable as it would behave if it were isolated
from the others.

In recent studies, investigators have entered a few or several confounding variables into the regression
equation before the entry of Pb exposure. Unfortunately, the prior entry of confounded SES variables can
underestimate the effects of Pb by attributing to SES the truly confounded variance. In the real world, if
poverty means exposure to lead, among other disadvantages, then such an analysis will mask the effects of
lead per se.
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Figure 1
Hlustration of the Confounding of Two Variables, X| and X, in the Prediction of Y

On the other hand, inadequate controls for the SES and other variables through fallible measures can
overestimate the effects of Pb. If parental SES is poorly assessed, its imperfect reliability will leave some of
the confounded variance to Pb. Exaggerated claims for lead effects can result.

Studies of naturally exposed and unexposed children, who differ on a host of other variables that can
independently affect outcomes such as 1Q, cannot provide perfect estimates of the effects of low to
moderate lead exposure per se.

Direct and Indirect Inferences

An excellent article on the problems of causal inference from field studies by Feldman and Hass (1970)
highlighted the differences between experimental and correlational research. Each design has virtues and
deficiencies in the direct and indirect inferences that can be made. Correlational studies sample existing
groups and describe their differences on one or more dependent variables. From correlational studies we can
make direct inferences about naturally occurring differences between groups but only indirect inferences
about the causes of those differences. Thus, from the studies of children with low to moderate lead
exposures we can make direct inferences about existing differences but only indirect inferences about the
underlying causes of those differences. Experimental studies can make direct inferences about the situations
in which differences can occur but only indirect inferences about how they do occur in existing populations.

In field studies of lead exposure, we can describe the correlated cloud of events that differentiate lead-
exposed from nonexposed children, but we can make only indirect inferences about why those differences
occur and what role lead exposure plays. An experimental approach would permit direct inferences about
the possible effects of Pb. Of course, we cannot experimentally expose random samples of the population to
lead, so the isolated effects of lead exposure per se cannot be ethically studied in human populations. Even
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if we could experimentally vary lead exposure in human populations, we could make only indirect
inferences about lead effects in existing populations. Such experimental studies would be open to competing
hypotheses, such as the differential susceptibilities of some groups to the ill effects of Pb exposure, possible
interactions of lead and nutrition, lead as a cause, rather than a result, of existing SES differences, and so
forth. Both correlational and experimental studies would seem to be required to permit direct inferences
about existing group differences and about the causes of those differences. I will show, however, that
problems of causal inference will not be solved by even so grand a strategy.

PLAUSIBLE AND IMPLAUSIBLE MODELS

Suppose that an investigator decided to study the effects (beware already!) of parental management
techniques on children’s intellectual and emotional development. The investigator has read Bell (1979) and
Baumrind (1971) and is prepared to think that children may have some reciprocal effects on their parents as
well. To avoid the more obvious problems of correlational studies, in which the direction of effects is
hopelessly muddled, the investigator chooses temporal priority to order the variables. The study will be
longitudinal and will show the relative impact of parental behaviors at Time 1 on children’s behaviors at
Time 2 and the effects of children’s behaviors at Time 1 on parental behaviors at Time 2—the familiar
cross-lag analysis.

Now suppose that the investigator decided to take both proximal measures of the interactions of parents
and their children and more distal measures of parent and child characteristics that are not bound by the
interactional situations. Having been influenced by trait theories of intelligence and personality, the
investigator tests cross-situational traits and situational variables in explanatory models of parent-child
reciprocal influence.

Parental Predictors

In an actual study, based on the above model, my colleagues and I looked at two proximal parental
variables: maternal control of children rated from 15-minute observations of teaching situations, and scores
from interviews with mothers about their methods of disciplining their children in the face of typical
misbehaviors.! Both measures have suitably high reliabilities and have been scored to yield a positive to
negative dimension of parental management techniques. At the positive end are reasoning, explaining, and
other verbal ways of dealing with young children. At the negative end is physical punishment. In the middle
are various moderate to severe forms of admonishment.

The prediction of children’s Stanford-Binet 1Q scores over an 18-month period (Time 1 to Time 2) is
quite good. Both positive control techniques observed and positive discipline scored from the discipline
interview significantly predict children’s IQ concurrently (r5=.42—.49) and 18 months later, with an R? of .
23 (see Figure 2).

Psychologists with a proximal model might stop there, write their papers, and “prove” that positive
parental management has a beneficial effect on intellectual development. The inference usually drawn from
this sort of result is that parents who do not manage their children in positive ways could have more
intelligent children if they did. The implications for intervention with parents are implicit, if not explicit. If
only psychologists could help all parents to behave positively toward their children, their children would
turn out to be brighter. As the editor of a developmental journal, I receive many papers of this sort.

As an investigator, however, I could not resist examining the following result, shown in Figure 3. When
two more distal variables, the mother’s education and her vocabulary score on the Wechsler Adult
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Figure 2
Proximal Maternal Behaviors as Predictors of Child’s IQ
T
- Mother
Positive
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Child 1Q
n= 42-48 mo
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Note. *p < .01. **p < .001.

Intelligence Scale (WAIS), are put into the equation, the mother’s IQ dominates the prediction of her child’s
1Q. The mother’s IQ determines in large part how she behaves toward her child in the teaching situation and
contributes to her discipline techniques. Her educational level is of little importance to her behavior or to
her child’s 1Q, once her own IQ is estimated from her vocabulary score. The only significant predictor of
the child’s IQ at 3 1/2 to 4 years of age is the mother’s WAIS vocabulary score.

The implications of this result for improving children’s intellectual functioning by intervention in
mothers’ control and discipline techniques are dismal. Even if we could dramatically improve a mother’s
positive behaviors toward her child, her improved behavior would have little payoff in the child’s IQ score.
Although the proximal results promised some payoff for children’s intellectual outcomes, a more distal
variable undercut that model.

Perhaps this result is peculiar to IQ. Let us look at the children’s communication skills, determined by
scores from the Cain-Levine Social Competence Scale (Cain, Levine, & Elzey, 1963) that was answered by
the mothers. Again, the mother’s positive control and discipline techniques at Time 1 predict the child’s
communication skills at Time 2, as shown in Figure 4. If only all mothers would manage their children in
more positive ways, their children would be better able to carry messages, remember instructions, answer the
telephone, and tell stories.

But again, the importance of these proximal predictors pales in comparison to the mother’s vocabulary
score, as shown in Figures 4 and 5. Children with good communication scores have mothers with high
WAIS vocabulary scores. Any importance of maternal management techniques is mediated by maternal 1Q.
Mothers who are smarter behave in more benign ways toward their children, and their children have better

IResearch on mother-child interaction is part of a larger project in collaboration with Kathleen McCartney, J.Conrad
Schwarz, Elizabeth Hrncir, Barbara Caparulo, David Furrow, Conchita Ming, the staff of the Child Development Project
of Bermuda, and Michael Radford, consultant to the project.

The 125 families from whom the data were collected are 94% of all eligible families with young children in the parish of
Devonshire, a representative sample of Bermudian families. Additional information about the project can be obtained by
writing to Sandra Scarr, Department of Psychology, Gilmer Hall, University of Virginia, Charlottesville, Virginia
22901.
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Figure 3
Proximal and Distal Maternal Predictors of Child’s IQ
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verbal skills. Improving mothers’ discipline and control techniques will not dramatically improve children’s
language skills, even though the proximal results seemed to offer this hope.

Perhaps these results apply only to cognitive outcomes for children. Let us look at social adjustment. The
Childhood Personality Scale (Cohen & Dibble, 1974) was rated by both mothers and observers. The average
of their scores was entered into a principal components analysis, which resulted in one large dimension of
social adjustment—high expressiveness and attention and low apathy and introversion—as shown in
Table 1.

Figure 6 shows that positive maternal discipline predicts a well-adjusted child. Mothers who handle their
children in benign ways have

Table 1

Social Adjustment Factor: Combined Ratings of the Childhood Personality Scale by Mothers and Raters
Component Rating

Attention .61

Expressiveness .76

Introversion -.81

Apathy —.80

Note. The eigenvalue is 2.26.

children who are more expressive and attentive and less withdrawn. The relationship between positive
maternal discipline and child adjustment is sustained after the two maternal IQ and education variables are
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Figure 4

Proximal Maternal Predictors of Child’s Communication Skills
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entered into the equation. This model is shown in Figure 7. Maternal vocabulary does not make a
statistically reliable contribution to the child’s social adjustment, apart from its contribution to the mother’s
discipline techniques. Changing mothers’ discipline and control techniques could have some payoff for
children’s social adjustment.

Thus, we can see that the proximal variables of maternal control and discipline techniques can mask the
relationships between maternal IQ and the child’s intellectual skills but contribute directly to the child’s
social adjustment. With a theoretical model that included only proximal variables, we could not have
perceived a difference in the prediction of children’s social and intellectual outcomes. Without testing
proximal versus distal variables, we would not have invented differential models for social and intellectual
development and potential forms of intervention.

Child Predictors

Now let us examine children’s effects on parents, again longitudinally. What effects do what characteristics
of children have on their parents’ behaviors toward them? I present only the full models to save space. We
can see in Figure 8 that cooperative children are also those who score higher on the Stanford-Binet and have
better communication and adaptive and self-help skills. In the model with only proximal variables, we
would have “found” that children’s cooperation in the teaching task was very important in “determining”
how their mothers control them while teaching the toy sort (»=.37 over 18 months from test to retest). In the
full model, however, we can see that intelligent children “cause” their mothers to behave in positive ways
toward them.

Children who are intelligent also have mothers who discipline them in positive ways (see Figure 9),
according to their mothers’ replies to 15 vignettes of typical child misbehaviors. The correlation of the child’s
IQ with the mother’s discipline techniques is .40, both when the child is 24 and 48 months of age. Nothing
the child is observed to do proximally controls this much variance in the mother’s behavior toward him or
her. Although there are positive and statistically reliable relationships between children’s proximal
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Figure 5

Proximal and Distal Maternal Predictors of Child’s Communication Skills
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Figure 6

Proximal Maternal Predictors of Child’s Social Adjustment
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behaviors and maternal handling, they are better explained, one might say mediated, by the child’s 1Q. Little
variance is explained by the proximal effects of children’s behaviors on their mother’s behaviors.

Actually, I do not believe that intelligent children directly cause their mothers to behave more positively
toward them, because the model does not take into account the mother-child IQ connection or the
connection between maternal intelligence and maternal behaviors. Mothers who are intelligent have
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Figure 7
Proximal and Distal Maternal Predictors of Child’s Social Adjustment
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children who are intelligent; intelligent mothers behave in more benign and positive ways toward their
children, who may also evoke more positive handling from their mothers. The world of parent-child
interaction is fraught with inferential pitfalls.

I can “demonstrate” with the same data that bright children cause their mothers to be better educated. As
Figure 10 shows, high-IQ two-year-olds with good communication skills produce mothers with higher
educational levels, regardless of whether the children cooperate in a teaching task. Implausible, you say! I
agree that this model is implausible, because we have independent information about the educational
histories of adults that make it very unlikely for a mother to obtain more education or to drop out of school
according to her preschooler’s IQ score. To imagine that preschoolers’ intelligence determines their
mothers’ educational levels violates both criteria of plausibility: temporal and underlying.

Confounded Truths

What would our inferences be if we could randomly assign discipline techniques to mothers and
cooperation levels to children? Perhaps an experimental design would permit direct inferences about the
effects of discipline per se on children and the effects of cooperative and uncooperative children on mothers’
behaviors, without the confoundings of background variables and the co-occurrence of maternal and child
characteristics. Unfortunately, as with Pb exposure, such an experiment would not be feasible, ethical, or
desirable. An experiment that divorces behavior from context would not generalize to the population of
parents and children in the real world, where all of these variables co-occur. The system in which parental
and child behaviors occur is, in my view, intrinsically confounded. The truth about this world cannot be
simulated by the isolation of single variables, because parent and child characteristics have nonadditive
effects on each other (see Scarr & McCartney, 1983; Scarr & Weinberg, 1978). Bright parents have
intellectually responsive children and provide a more stimulating rearing environment for them, and the
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Figure 8

Proximal and Distal Characteristics of Children as Predictors of Maternal Control Techniques
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children evoke and generate for themselves more intellectual stimulation than less bright children. One plus

one about parents and children does not equal two.

As Feldman and Hass (1970) indicated, experimental and correlational studies provide different kinds of
direct inferences. There are causal statements about socially important issues, such as lead exposure and
maternal-child behaviors, about which we can make only indirect inferences. I believe that in studies of
such events we are limited in the causal inferences we can draw from the cloud of correlated events that
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Figure 10

Proximal and Distal Characteristics of Children as Predictors of Maternal Educational Levels
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appear to us as sensory data. We must make inferences about their meaning, but we should be mindful that
our “facts” are products of our own theories, and they must compete with others’ “facts.” Our problems
with inference will not be solved by reliance on the complementarity of experimental and correlational
studies. Our problems reside in the theoretical lenses of our theories that focus on some pet variables and
invent some facts and not others. We are blind to others’ theories and facts, even those based on the same
observations.

Making Models Plausible

Why do we find the models that claim that parents’ and children’s behaviors affect each other more
plausible than the idea that children’s intellectual traits affect their mothers’ educational levels? Do we have
independent information about the effects of parental and child behaviors on one another? I think not. We
judge as plausible those models that specify parent-child, proximal behavioral influences because
alternative formulations have not been considered, or have been thought illegitimate in recent years. It is
unpopular to consider the possibility that most of what we observe about parent-child effects may be
determined more by the parents’ and child’s distal characteristics, especially by genetic variation in their
behaviors, than by mutual behavioral influences.

Although mute on the subject of genetic variation in behavior, both Lerner (Lerner & Busch-Rossnagel,
1981) and Wachs (Wachs, 1983; Wachs & Gruen, 1982) propose theories of organism-environment
interaction, in which people evoke and experience different environments, based on their own physical and
behavioral characteristics. Lerner’s and Wachs’s views are discrepant from the prevailing psychology of main
effects, in which everyone is affected in the same way by the same, observable events. I predict that their
views, forecast by Bem (Bem & Allen, 1974; Bem & Funder, 1978) will become the dominant
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psychological lens of the 1980s. Psychological studies will focus on person-situation interactions and invent
new facts about the differential effects of environments on individuals.

A more radical challenge to current theory focuses on genetic variation in behavior. Consider the
possibility that the behavior of most parents has little influence on their children’s intellectual development.
In the absence of neglect and abuse, perhaps children merely develop according to their own genetic
blueprints in a supportive environment. Wilson’s (1978, 1983) description of a genetic blueprint for
intelligence, following Waddington’s idea of a growth path, accommodates such “facts” quite well.
According to Wilson, the ebbs and flows of intellectual development from infancy to adolescence can be far
better explained as features of individual patterns of growth than as the result of any pattern of
environmental influence.

Perhaps parents respond to the characteristics of their children in the only ways they know, and bright
parents have more benign strategies than others. If one entertains this model, then parental behaviors are more
or less correlated with those of their children as an epiphenomenon. If the parents” own characteristics are
expressed in their parenting techniques and transmitted to their children genetically, then a correlation of
parent and child behaviors can arise without any proximal influence of parents on their children or vice
versa. This is an extreme view of the nature of parent-child effects, but is it any more one-sided than the
currently popular theories based on pet proximal views? I do not think so.

The theory of genotype — environment effects that McCartney and I presented (Scarr & McCartney,
1983) predicts that children’s intellectual and social experiences are largely of their own making. Different
people at different ages evoke and actively seek different experiences. In this view, what people experience
cannot be indexed by observations of environments to which they are exposed. What people experience in
any given environment depends on what they attend to, how much they learn, how much reinforcement they
feel they get for what behaviors. And what they experience in any given environment is a function of
genetic individuality and developmental status. The additional lenses in this theory are genetic individuality
and a developmental program that changes the active genotype across the lifespan, which in turn changes
the experiences that people glean from their environments.

The plausibility of theories such as those put forth by Lerner, Wachs, Wilson, and Scarr and McCartney
will be judged by the community of psychologists. We will discuss and judge their plausibility, not on any
grounds of logical priority but on how consonant such theories are with our historical times and cultural
places. To be plausible, they must correspond to other theories of reality and be coherent by the criteria of
plausibility.

The remarkable feature of this process of making plausible models is that the same observations that were
facts under the previous theories easily become different facts under the new. Facts about people’s robust
individuality in the face of different environments are invented by naturists from the same observations that
have been used by nurturists to create facts about people’s exquisitive sensitivity to variations in
their environments. According to one theory, a child is made of china and can be broken by any
environmental blow In another theory’s view, a child is made of magic plastic and can bend under unusual
environmental pressures but will not break. Rather than suffer permanent damage from bad experiences,
this child resumes his or her shape when released and continues to function without too many dents. Each
set of facts is theoretically determined—necessarily so. The nature of the scientific enterprise is to persuade
one’s colleagues of the plausibility of one’s theoretically derived facts.

Is the scientific enterprise, then, a cockpit of competing claims? That is one way to look at it. A more
positive view is that science has a distribution of ideas that evolve through competition (Toulmin, 1973).
The idea of evolution applied to ideas does not imply that a single view will dominate, however. On the
contrary, well-adapted populations of animals and ideas are individually variable. There is no need to
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choose a single lens for psychology when we can enjoy a kaleidoscope of perspectives. In our own
intellectual population we should construct the richest account we can of human behavior, which will
include variables from several levels of analysis and alternative theoretical accounts. Because we do
construct science and reality, we might as well give it breadth, depth, and some excitement.

IMPLICATIONS FOR SCIENCE AND INTERVENTION

Some may fear that the constructivist view of science leads to nihilism and withdrawal from efforts to
improve human lives. Are we immobilized by the realization that what we perceive are “facts” of our own
making? Can we no longer be agents of change because we recognize the boundaries of our own
constructions? I do not think that such pessimism is required by this view. Rather, I think we are obligated
as citizen-scientists to make the best theories we can and to act on their implications for intervention.

A constructivist view does imply that diagnoses of problems and intervention strategies are products of
their own times and spaces in the same way as any other construction of reality. But that does not make
them bad or useless. On the contrary, interventions, like other forms of reality, must be theory driven and
must have contexts—social, cultural, and historical. Without a theory of the importance of early experience,
we would not have had Head Start. If we had a theory about the importance of adolescence, we might have
had Teen Start—which might not have been a bad idea, if it had occurred during the baby boom years when
there was a glut of adolescents on the school and job scene. With a theory about the fixity of genetic traits,
we had the eugenics movement. With a theory about genetic variability of a probabilistic sort, we could
have more respect for individual differences in behavior. With this theoretical lens, we would blame parents
less for their problem children and praise them less for their wonderful ones.

If we had recognized the temporal nature of the father-absence problem, we might have acted differently
toward black families and teenage mothers. Intervention programs with mother-child families were driven
by deficit theories. What if we had viewed father-absent families as blessed by mother-child integration,
without the distractions of a sexual partner for mother? (Could this be another kind of sainthood?) Could
one conceive of the mother-child household as beneficial for children?

Suppose we had considered alternative theories about early experience and the permanence of everyday
traumas. We might have spent less time looking for far-flung sequelae of temporary maternal separations
and more time looking at people’s current lives. Suppose we thought, like the ancients, that children’s
sensibilities began at the age of 7. We might have worried less about mother-infant bonding and more about
the emotional effects of peer group rejection. If we had considered more distal variables, we might have put
more money into effective public transportation than into job training for the unemployed, who could not
reach potential jobs even if trained. If we had conceptualized the school problems of blacks in the 1970s as
ignorance of the norms of the majority culture, rather than as racial discrimination, we might have launched
second-culture programs rather than Affirmative Action.

The effectiveness of the theory-spawned interventions will be judged in the same cultural context that
generated the theories in the first place. Therefore, arguments about the efficacy of interventions will take
place within a discussable range of beliefs. How can we go wrong? Or right?

Let us examine the disadvantages and the advantages of a constructivist science and intervention. The
disadvantage of this view over the current realism is that we may feel less certain of what we are doing.
How can we know what is right, if there is no right? The feeling can resemble the loss of faith in a familiar
and comforting religion. Theories make conflicting claims that cause us to think and choose—
uncomfortable processes for many people. We are thrown onto our own resources to invent a plausible story
in the face of certain ambiguity.
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The advantage of this view is that we can make more modest claims about the ultimate Truth, which
leaves us less embarrassed when other theories replace our favorite view. A second and more important
advantage is that we can modify our ineffective attempts to change others’ behaviors more easily, because
we recognize that we may have constructed the problem inappropriately for the time and space. It makes
easier the invention of other questions and other approaches to a perceived problem.

The implication of this appraisal of science and policy is that arguments about intervention strategies are
constrained within discussable limits. Conversations about what to do to improve people’s lives can take
place within a framework of shared images of human nature and proper human relations. This is not to say
that important variations are not present in the current cultural ethos. Indeed, vigorous advocates of mental
health programs compete for funds with others who advocate medical interventions, better education, and
other means by which they optimistically intend to improve people’s lives. But no one of any influence calls
for public whippings, isolation of babies from their mothers, the reinstatement of slave labor, or a return to
the orphanages of yesteryear. No, our current views of human society preclude such popular ideas from the
past.

Any given theory and the intervention it launches are of limited usefulness—limited by the sociocultural
time and space in which they occur. Why should we expect more? Why should we want more? The major
disadvantage of realism in science is that it deludes believers into searching to discover facts that exist apart
from theories about them. It seems to me much harder to be flexible in theory construction and intervention
strategies if one believes there is a reality out there to be mirrored (Rorty, 1979). A constructivist view frees
us to think the unthinkable, because our view of “reality” is constrained only by imagination and a few
precious rules of the scientific game. The problem is to persuade our scientific peers and policymakers that
our variation on the cultural theme is the wave of the future.
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Risk and Resilience in Early Mental Development
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Mental development scores were examined for two groups of at-risk twins throughout their childhood
—those classified as small for gestational age (SGA), and those twins falling below 1,750 g birth
weight. The SGA twins showed only a modest deficit in 1Q scores as compared to the full twin sample,
and thus these small-for-date infants did not appear to be at special risk. The twins below 1,750 g,
however, did show a very significant deficit in 1Q scores (p<.001) throughout childhood. When the
recovery patterns were examined for this group, upper socioeconomic status (SES) twins appeared to
recover completely, whereas lower SES twins remained significantly depressed. Mother’s education
was significantly related to recovery from 24 months onward, which suggests that maternal
intelligence plays a prominent role in determining the level of recovery. When monozygotic twins of
markedly unequal birth weight were compared, the twins who weighed less than 1,750 g attained the
same level of 1Q scores at 6 years as did their heavier co-twins. Among these genetic replicates, the
initially powerful effects of low birth weight did not exert a long-term handicapping effect on mental
development. The data argue for a high degree of resilience in mental development in the face of
prenatal stress and for a powerful effect of heritage and home environment in guiding the recovery
from early deficit.

Reprinted with permission from Developmental Psychology, Vol. 21, 795-805. Copyright 1985 by the
American Psychological Association, Inc. Preparation of this article was supported, in part, by a grant
from the John D. and Catherine T.MacArthur Foundation. I am indebted to Marilyn Riese for a
critical reading of the manuscript.
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Few topics have received as much attention in recent years as that of the infant who is delivered at risk, and
the potential handicaps that risk condition may impose (e.g., Lipsett & Field, 1982). Improvements in neonatal
care are now sustaining many infants who would have previously died, and many high-risk pregnancies now
produce infants who seem to prosper and thrive.

Given the high incidence of prematurity among at-risk infants, it is not surprising to find deficits in early
mental functioning. Often such infants are placed in intervention or enrichment programs to help overcome
the early deficits. It is also true that many studies of risk infants draw from indigent or low socioeconomic
status (SES) populations, where there may be a confounding of pregnancy-related risks with the influence
of heritage and home environment.

From the perspective of mental development, there are two basic questions concerning risk and recovery.
First, do pregnancy-related risks such as low birth weight and premature delivery impose a long-term deficit
on mental development? Second, if not all cases are equally susceptible to risk, what factors determine
which cases will recover and which ones will not?

Twins offer a powerful resource to study the relationship between risk and recovery. Twin pregnancies
are typically treated as risk pregnancies because of intrauterine crowding and limitations in nourishment for
the fetuses. Furthermore, even with improved prenatal care, the incidence of mortality and morbidity for
twin births is somewhat higher than for singletons (MacGillivray, 1979).

However, twin pregnancies are spread across the entire spectrum of families, from the disadvantaged to
the affluent, and in this sense they avoid the bias of dealing only with indigent families. Furthermore, twin
gestation is regarded as something of a clinical test case for many perinatal risk factors that may have both
immediate and long-term consequences (Medical Research Council of Canada, 1981). Therefore, a
longitudinal study of mental development in infant twins offers a sharply focused opportunity to explore the
relationship between risk and intellectual development in a broadly representative sample.

In addition, monozygotic (MZ) twins offer a rare natural experiment with genetic replicates to examine
certain risk factors. Specifically, if one twin falls into a clear risk category (say below 1,750 g birth weight),
how does this twin’s mental development compare with the MZ co-twin who was not in the risk category?

The great advantage of an MZ co-twin control is that it furnishes a direct measure of what the expected
level should be for that zygote and thus allows a precise estimate of deficit. In the absence of such matched
controls, the assessment of recovery is based on whether the infant reaches the average level for its peer
group, and this may overestimate the infant’s likely attainments, whether at risk or not.

METHOD AND PROCEDURE

The results reported in this article are drawn from an ongoing longitudinal twin study described in more
detail elsewhere (Wilson, 1983). The twins were recruited from the entire socioeconomic range in the
metropolitan Louisville, Kentucky area, with a special effort made to retain low-SES families in the sample.
Each twin family was assigned an SES score based on the occupational rating scale for the head of
household (Reiss, 1961).

The twins were recruited as newborns, and they made periodic visits for testing throughout their
childhood. About 30 new pairs were added each year, and the total sample size now exceeds 450 pairs of twins.
Zygosity for same-sex twin pairs was determined by blood-typing on 22 or more red-cell antigens (Wilson,
1980). For the full sample, 50.5% of the twins were MZ, and 49.5% were dizygotic (DZ). Measures of birth
size and gestational age were drawn from the medical records of the participating hospitals.
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Tests and Ages

The twins were administered the Bayley Scales of Infant Development to age 24 months (Bayley 1969), the
revised Stanford-Binet at age 3 years (Terman & Merrill, 1973), and the Wechsler Preschool and Primary
Scale of Intelligence (WPPSI) to age 6 years (Wechsler, 1967). The twins in each pair were tested by separate
examiners and within 2 weeks of their birthday.

The scores on all tests (Mental Development Index [MDI] for the Bayley; IQ for the Binet and WPPSI) were
expressed in standard score form,with M=100 and SD=16 (15 for the WPPSI). Due to progressive recruiting,
many pairs have not completed six full years of testing, but nearly two thirds of the twins have been tested
over at least 4 consecutive years. The patterns of deficit and recovery were thus drawn from cases that had
been assessed on a regular basis during childhood.

RESULTS

As a background for interpreting the results from twins at risk, the data for the complete twin sample may
be briefly reviewed (Wilson, 1983). The mean mental development scores remained consistently in the range
of 89 to 92 between 6 months and 3 years of age, then moved steadily upward to 100.1 at 6 years.
Apparently there was a modest but long-sustained decrement in early mental functioning that arose from
prematurity of the entire twin sample—on average, the twins were born 2.5 weeks before their due date and
were nearly 1,000 g below the average singleton’s birth weight.

But from 3 years onward, there was a steady incremental gain in IQ scores that brought the twins up to
singleton norms by school age. On a samplewide basis, the effects of prematurity waned in successive years,
and individual differences in intelligence were more consistently displayed. By 6 years, the stability of 1Q
scores for individual twins over a l-year period was r=.86, whereas at 12 months the corresponding
measure of 1-year stability was only r=.48.

The mental development scores also showed a changing pattern of relationships with certain key
variables relating to birth size and family status. Among the latter, birth weight and gestational age were
moderately correlated (r=.52), but neither showed any significant relationship to parental education or
socioeconomic status (rs<.08). The degree of prematurity for individual twins was thus spread equally
across all social strata represented in the sample. Education and family status was strongly related (7=.71),
however, and there was a high degree of assortative mating for education among the parents (»=.68).

The changing pattern of relationships between these core variables and the twins’ mental development
scores was of particular interest, because it had a direct bearing on which twins were low scorers initially
and which ones later recovered. The correlations were computed at six marker ages, and the results are
displayed in Figure 1.

Birth weight and gestational age showed a strong initial correlation with mental test scores—the smaller,
more premature infants scored lower during the first year. But these correlations steadily declined until
leveling off at .15 by 6 years of age. The individual differences in prematurity that exerted such a strong
effect in infancy were ultimately overcome by school age, and the ordering of IQ scores at 6 years bore only
a distant relationship to these measures of birth status.

By contrast, parental education and family status became increasingly correlated with childhood 1Q
scores, after showing no initial relationship during the first year.! As prematurity waned, and as individual
differences in intelligence became more securely established, the contributions of heritage and home
environment steadily increased as predictors of offspring 1Q scores. Thus although prematurity exerted a
potent but short-lived suppressor effect, the influences of heritage and home environment seemed to furnish
more of a latent resource that was progressively mobilized during childhood.?
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Figure 1. Correlations of demographic variables with twins’ mental development scores during childhood.

Risk and Mental Development

With this as a perspective for the entire sample, we turn to those infants who would clearly be designated as
at-risk infants. The definition of risk has been subject to some drift in recent years, and as mentioned
earlier, working with indigent samples poses a special confounding problem when examining the effects of
birth status on long-term mental development.

In the present analysis, two separate but frequently employed criteria of risk were used. The first criterion
took into account the link between birth weight and gestational age, and identified those infants who were
small for gestational age (SGA). This criterion was intended to detect those infants who had experienced
unusual growth restriction as adjusted for length of pregnancy. Any infant whose weight fell below the 10th
percentile for its gestational age was designated as SGA.

The singleton norms of Battaglia and Lubchenco (1967) have frequently been used for identifying SGA
infants, and consequently these norms were applied to the twins in each category of gestational age.’ Once
identified, these SGA twins were then examined for potential decrements in mental development during
childhood. The results are presented in Table 1.

Father’s education was omitted from Figure 1 because it was a virtual duplicate of mother’s education and SES.
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Table 1

Mental Development Scores For Small for Gestational Age (SGA) Twins

Ages
Variable 6 mo. 12 mo. 18 mo. 24 mo. 3yr. 6yr.
MDI/IQ scores  91.4 87.3 87.6 89.0 85.4 97.0
Deficit —0.4 2.2 —3.3% —2.2 —5.0%* —4.0%*

Note. For the SGA sample, birth weight M=2,120 g; mdn gestational age=39 weeks, mdn n for MDI/IQ scores= 110,
mo.=month, yr.=year, MDI =Mental Development Index.
* p<.05. ** p<.01, for SGA deficit (mdn df=658).

The SGA twins showed a significant but modest deficit from 3 years onward when compared with all non-
SGA twins. In view of the large degrees of freedom, even this difference was of limited importance as a source
of variance for individual test scores. When growth suppression was imposed by the special conditions of a
twin pregnancy, it had little bearing on long-term mental development. A caveat should be added, however,
that some SGA singletons may display long-term deficits, because growth retardation in singletons may be
symptomatic of more pervasive developmental problems.

Infants Below 1,750 g

The second main criterion of risk involved all those infants who fell below 1,750 g in birth weight,
regardless of gestational age. Many of these infants were very early deliveries (28—34 weeks), but they did
not qualify as SGA because their weights exceeded the 10th-percentile weights of Battaglia and Lubchenco
(1967).

In 14 pairs, both twins were below 1,750 g. Other cases came from pairs in which the co-twin was
considerably heavier than the twin below 1,750 g, and these pairs furnished ideal matched controls for
evaluating deficit and recovery in growth-suppressed infants.

Initially, the mental development scores were computed at each age for all infants below 1,750 g. These
scores are shown in Table 2, and related demographic variables are shown in Table 3.

There was a very pronounced lag in early mental development for these low-birth weight (LBW) infants;
and although the initial deficit of 19 points was eventually reduced to 9 points, there was no evidence of

21t is worth noting that infant mental development as measured in the first year is only distantly related to the elements
of intelligence measured at school age. As described earlier (Wilson, 1977), primitive sensorimotor functions are the
major component of infant mental development; but as the child matures, the mental functions increasingly resemble
the analytic and integrative capabilities of the school-age child. The transition begins to occur after 18 months, and thus
a precocious infant will not necessarily hold that advantage to a later age. Similarly, prematurity has its major
suppressive effect on early sensorimotor functions but only a negligible effect on later intelligence. Plotting the mental
test scores on a common axis does not imply that exactly the same functions are measured at each age. It does,
however, signify whether a child is advanced or delayed for the basic capabilities measured at each age and whether an
early deficit will automatically pull down the test scores at a later age.

3Because the average birth weight of twins fell progressively below the singleton norms as gestational age increased
(Wilson, 1985), using the 10th-percentile cutting score produced an unusual distribution of SGA twins. Only two twins
qualified as SGA through 34 weeks, but 69 twins qualified as SGA at 39—40 weeks. The majority of SGA twins were
thus close to term for date of delivery, but they were considerably undersized by virtue of growth suppression. If
intrauterine growth retardation due to crowding and marginal nutrition had a detrimental effect on mental development,
it should be evident in this sample.



RISK AND RESILIENCE IN EARLY MENTAL DEVELOPMENT 53

further recovery for this group until these children reached school age. In contrast to the SGA twins, these
infants did seem to be at some long-term disadvantage for mental development.
The demographic measures showed that these infants were 975 g

Ei?killtea?Development Scores for All Twins Below 1,750 g Birth Weight

Ages
Variable 6 mo. 12 mo. 18 mo. 24 mo. 3yr. 6 yr.
MDV/IQ scores 74.3 73.6 78.6 823 81.2 91.4
Deficit —19.0* —17.0* —12.8* —9.3*% —9.0* —9.5*

Note. N=63; mdn N for MDI/IQ scores=48. MDI=Mental Development Index, mo.=month, yr.=year.
*
‘p<.001.

Table 3
Demographic Variables for All Twins Below 1,750 g Birth Weight

Demographic variables

Measure Birth weight Gestational age Mother’s education Father’s education SES
Mean values 1,545 g 33.6 wk. 12.4 yr. 12.5 yr. 36.7
Deficit 975 ¢g -3.9 wk. —0.1 yr. —0.6 yr. -6.3

Note. N=63. SES=socioeconomic status, wk.=week, yr.=year.

smaller and nearly 4 weeks more premature than was the full twin sample. In addition, the family measures
of parental education and socioeconomic status was somewhat depressed for this sample.

What effect did this stringent selection of at-risk infants have on the relationship between mental
development and the demographic variables, as previously displayed for the full sample in Figure 1? If very
low birth weight had a pervasive detrimental effect on mental development, it might markedly alter the
pattern of relationships.

The correlations were computed at each age, and the results are plotted in Figure 2. Birth weight was
omitted because all cases were below 1,750 g, but the other variables were retained intact.

Gestational age showed a strong initial association with early mental development, but after a marked
decline over 18 months, the correlations stabilized in the low .20s. The LEW infants born closer to term had
higher mental development scores at 6 months, but they maintained only a modest advantage in later years.
As in the case of the full sample, this long-term advantage was not substantial enough to reach significance,
so the variation in gestational age among LEW twins was ineffective as a predictor of 6-year IQ scores.

By contrast, the variables of mother education and socioeconomic status had a zero-order relationship
with mental development in the first 18 months but then made a precipitous gain at 24 months. Thereafter,
the correlations remained in the high .40s, signifying that LBW infants from advantaged homes and parents
tended to have higher IQ scores in the pre-school years.

The stringent selection of LBW twins appeared to accentuate and sharpen the original relationship—the
curve inflection was much more pronounced and the correlations were higher than for the full sample. It
would suggest that the LBW infants making the greatest recovery in mental development were those from
advantaged families.
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Figure 2. Correlations of demographic variables with mental development scores for twins whose birth weight was less
than 1,750 g. (GES=gestational age, SES=socioeconomic status, MED=mother’s education).

Recovery and Socioeconomic Status

To examine this more closely, the LBW sample was arrayed by SES, and the distribution was divided into
three blocks. The upper and lower blocks were designated as high SES and low SES, respectively. The
mental development scores were then computed for each group,* and the results are presented in Table 4.
The accompanying demographic variables for both groups are shown in Table 5.

The mental development scores were substantially depressed in both groups through 18 months of age,
and there was no significant difference between groups. From 24 months on, however, the high-SES group
gained markedly and their scores significantly exceeded the low-SES group. By 6 years, the mean 1Q score
for high-SES twins was a full standard deviation above the low-SES mean; and even with a small sample
(n=17), the difference was highly significant.

How did these groups compare with the entire twin sample? The mean mental development scores for
each group are plotted in Figure 3.

The curves showed that the upper and lower SES groups moved in parallel through 18 months, then
diverged sharply at 24 months. Subsequently, the high-SES group recovered fully to the overall twin mean
at 3 years and remained equivalent through age 6.

By contrast, low-SES twins never offset the deficit after 18 months, although they did show the relative
upshift between 3 and 6 years that was evident for all twins. Therefore, LBW twins from high-SES families
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Table 4

Differences in Recovery for Low-SES and High-SES Infants, All Below 1,750 g Birth Weight

Mental development scores

Group 6 mo. 12 mo. 18 mo. 24 mo. 3yr. 6 yr.
Low SES 73.0 74.1 77.9 75.6 73.6 86.5
High SES 76.8 71.7 80.7 88.2 88.5 101.1
Difference —3.8 -3.6 —2.8 —12.6* —14.9* —14.6%*

Note. SES=socioeconomic status, mo.=month, yr.=year.
* p<.05. **p<.005.

Table 5
Demographic Variables for Low-SES and High-SES Infants, All Below 1,750 g Birth Weight,

Demographic variables

Group SES range GES MED FED N
Low SES 1-25 32.6 wk. 11.4 yr. 10.8 yr. 17
High SES 46-87 35.1 wk. 14.2 yr. 14.5 yr. 17

Note. SES=socioeconomic status, wk.=week, yr.=year, GES=gestational age, MED=mother’s education, FED=
father’s education.

showed complete recovery by 6 years, whereas LBW twins from low-SES families were still significantly
depressed below the 6-year norms.

What factors associated with SES might be implicated for these clearcut differences in mental
development? On first glance, the high-SES families would likely have provided a more supportive and
stimulating environment during childhood, and this would have promoted a fuller recovery.

This factor was certainly important, but as Table 5 showed, the two SES groups were also substantially
different in measures of parental education. The latter was intriguing because education was already in
place as a variable when the twins were born, and it furnished an approximate measure of intelligence for
the parents.

Multiple Regression Analysis

Accordingly, the three SES groups were recomposed into a single group of LBW infants, and a multiple
regression analysis was performed, with four demographic variables as predictors. The analysis
identified the single strongest predictor of the mental test scores at each age, then added any subsequent
predictor making an independent contribution after the first predictor had been partialed out. The joint
predictive value for all variables was expressed as a multiple correlation.

The analysis was performed at three criterion ages, and the results are presented in Table 6.

At 12 months, no predictor variable yielded a significant correlation with the mental test scores, and
consequently there was no multiple correlation. At 3 and 6 years, however, all variables except gestational
age yielded significant initial correlations with the criterion measures.’

“For this comparison between SES groups, the scores were averaged in those pairs with both twins below 1,750 g, so
that each entry represented an independent case.
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Figure 3. Trends in mental development for high-SES and low-SES twins whose birth weight was less than 1,750 g.
(SES=socioeconomic status).

The strongest predictor was mother’s education, and once it was removed, no other predictor added
significantly to the correlation. The partial 7s ranged from .21 to .26, which for this size sample were too small
to be significant. All of the systematic variance was captured by mother’s education, and it exhausted the
variance otherwise associated with socioeconomic status and father’s education. For this risk sample of
LBW twins, the strongest linkage between preschool IQ scores and family characteristics was via mother’s
education, as a presumptive marker of maternal intelligence.

These results generally corresponded to the more extensive results found for the complete sample of
twins, as reported elsewhere (Wilson, 1983). In the complete sample, father’s education was the strongest
pre

Table 6
Regression Analysis of Four Predictors With Mental Development Scores For Infants Below 1,750 g Birth Weight

Criterion Ages

12 months 3 years 6 years

Original Original Partial Original Partial
Predictors r r r r r
Gestational age 31 .16 13 28 24
Mother’s .19 .612 - .602 -

education
Father’s education .10 .54 26 .54 25
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Criterion Ages

12 months 3 years 6 years

Original Original Partial Original Partial
Predictors r r r r r
Socioeconomic .10 51 21 .54 23
status
Multiple - .61% .60*
correlation

aMother’s education was the only significant contributor to multiple correlation; when extracted, none of the partial rs
for remaining variables was significant.
*p<.001.

dictor of 6-year IQ, but both mother’s education and SES entered as significant supplementary predictors.
With an increased sample size for the LBW twins, it might be expected that all three predictors would
contribute significantly to the multiple correlation as well.

Perhaps the crucial conclusion is that measures of parental education and SES related in a powerful way
to 6-year 1Q scores for high-risk infants, and thereby identified the infants most likely to recover from the
effects of very low birth weight. The risk factor did not abolish the basic relationship between family status
and offspring 1Q; if anything, the stress of very low birth weight may have enhanced the correlation
between parental capability and offspring 1Q.

Within-Pair Comparisons for LBW Twins

If recovery was significantly related to family-status variables, then how complete was the recovery in pairs
that were discordant for risk but matched for heritage and home environment? As mentioned earlier, the
unique contribution of MZ twins in assessing risk is that they furnish ideal matched controls on these
variables. In pairs with a marked difference in birth weight, as may occur with the placental transfusion
syndrome, the deficit imposed by low birth weight and the extent of recovery may be precisely calibrated by
comparison of the LBW twin with his or her heavier co-twin.

For this analysis, 12 MZ pairs were selected in which the smaller twin was below 1,750 g, and the
heavier co-twin averaged 815 g more than the LBW twin. Because the primary concern was any
longstanding decrement in intelligence, the 6-year IQ scores were taken as the criterion measure, and a
paired comparison test was performed on the IQ scores of the heavier and lighter twins.

The average deficit for the lighter twins was —2.0 points, which was nonsignificant (p>.20), and the
within-pair correlation for these discordant MZ pairs was Ry;z=.89. The latter value was virtually identical
to the MZ correlation for the full sample (Ryz=.88), so the major birth weight differences for these 12 pairs
did not amplify the differences in IQ scores.

Thus these data showed no evidence of a long-term deficit in mental development assignable to low birth
weight by itself. Under the most stringent selection of at-risk infants matched with their much heavier
genetic replicates, there was no significant deficit in mental functioning. It appeared that the common

SThese correlations are slightly higher than shown in Figure 2 due to averaging scores for those pairs with both twins below
1,750 g. See Footnote 4 for explanation.
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genotype was able to reach through the inequalities of prenatal growth and bring both twins to a common
level. If there was a residual effect, it was subtle indeed and was not detected by a standard intelligence test.

As a final analysis of risk, the 6-year 1Q scores were plotted for all 40 pairs in which one or both twins
were below 1,750 g. The smaller twin in each pair was designated as the index twin, and was always below
1,750 g. The heavier co-twin ranged from being very close in weight (and also below 1,750 g), to being
nearly twice as large.

For ease of display, the pairs were plotted in blocks according to the magnitude of difference in birth
weight. The first block contained those pairs with both twins below 1,750 g; the final block contained those
pairs with the heavier co-twin averaging 1,235 g more than the index twin. As shown in Figure 4, MZ pairs
and DZ pairs were separately identified, as were the heavier and lighter members within each pair.
Collectively, this figure represented all twin pairs in which one or both twins were subject to risk as defined
by low birth weight.

Looking first at the score differences within pairs, the MZ twins were generally close and the differences
were small—the median 1Q difference was 5 points, and the within-pair correlation was Ry;=.88. It may be
noted that the 12 MZ pairs plotted in the final two blocks furnished the cases for the preceding analysis of
large birth weight differences, so there was no change in MZ concordance when all 23 LBW pairs were
analyzed. If anything, the score differences were slightly smaller among MZ pairs with large birth weight
differences than for MZ pairs closer in birth weight, as plotted in the first two blocks.

Turning to the DZ pairs, the score differences were somewhat larger and the within-pair correlation was
Rpz=.66, comparable to the full sample DZ correlation of .60. No significant deficit was found in the heavier-
lighter comparison—in fact, the lighter twin was slightly higher (p=.25). In both zygosity groups of LBW
twins, the birth weight differential had no significant effect on measured intelligence at 6 years of age.

If there was any distinctive trend in Figure 4, it was the somewhat lower scores for those pairs plotted in
the first two blocks, in which both twins were very lightweight. The mean 1Q score was about 11 points
below the 6-year norm, and the median gestational age for these twins was 33 weeks, about 4.5 weeks less
than the average. For these pairs, the extremes of very low birth weight and early delivery did seem to be
linked to some long-terem deficit in 1Q.

When these pairs were analyzed more closely, however, a large proportion of the twins (46%) came from
the lowest SES families, and the measures of parental education were somewhat lower. Thus the family-
status variables linked with incomplete recovery in the prior analyses (Figure 3 and Table 4) were also
disproportionately represented among these pairs of very low birth weight twins. The apparent deficit in 1Q
scores appeared to issue more from family-status variables rather than from low birth weight itself.

From this perspective, it is time to set aside low birth weight as a ready explanation for decrements in 1Q.

It showed no significant relationship when tested with matched controls, as in the discordant MZ pairs; and
on a sample-wide basis, its association with school-age 1Q was limited to those pairs in which both twins
were very small, the duration of pregnancy was short, and the family-status variables were below average.
The question may then be raised whether low birth weight stands in a causal relationship to intellectual
deficit via the mechanism of poor prenatal nutrition, or whether it was one symptom in a broader
constellation of deficiencies.
The effects of prenatal malnutrition have been widely studied in recent years, and many of the results are
surveyed in a volume edited by Lloyd-Still (1976). It appears that malnutrition interacts with other variables
such as socioeconomic status and postnatal care, and it is difficult to weigh its contribution independently of
these other factors. Its role is perhaps less ominous than was previously feared.

An auxiliary hypothesis that might be considered is a link between early initiation of labor (and thus
premature delivery), and a higher risk potential in the fetus affecting many developmental processes.
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Figure 4. 6-year 1Q scores for all pairs with one or both twins with birth weights of less than 1,750 g.
(MZ=monozygotic, DZ=dizygotic).

Premature delivery represents an intermediate step back toward spontaneous abortion, and it might be
speculated that such premature infants make up a selective sample prejudiced in one of two possible ways:
(2) a poor intrauterine environment that is inadequate to sustain full-term fetal growth, or (b) a fetus that is
genetically at greater risk for inadequate development. In the latter case, if the elaborate mechanisms
regulating prenatal growth are compromised by marginal instructions in the genetic programming, then the
cases most at risk for premature birth may be susceptible to deficiencies in other areas of development.
Thus the association between extreme prematurity and below-average intelligence may have a common root
at the genotypic level, where the manifold coding of growth processes may have been biased toward higher
risk potential (Wilson, 1977).

Risk and Resilence

Although the prior analyses have dwelt on the predictions of which infants will recover fully and which
ones will not, perhaps the most heartening feature of these data is the pronounced gain shown by all risk
infants up to school age. The effects of risk are not immediately overcome in the first 2 years, but even the
low-SES infants showed a substantial upward gain between 3 years and 6 years of age.

There are recuperative capabilities and qualities of resilience even among risk infants that steadily
compensate for the burden of prematurity. Such qualities bring into focus the fact that developmental
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processes are continuous and ongoing, and they possess intrinsic self-correcting tendencies. In fact,
Waddington (1971) identified this as one of the cardinal properties of developmental processes.

The characteristic of the pathways of development...is that the course they pursue is resistant to
modification. If we act...to divert it from its normal course, we find that it tends, after the initial
fluctuation, to get back to the trajectory along which it had begun to travel, (pp. 19-20)

The course of mental development certainly appears to follow this principle—prematurity is a powerful
suppressor, but the recovery processes steadily offset the initial deficit and restore the zygote to its targeted
pathway. There may be differences in the timing of recovery, perhaps even differences in buffering against
the impact of risk conditions; but the main message is that resilience is a prime characteristic of mental
functioning. Under supportive conditions, most at-risk infants will recoup from early trauma and progress
toward a level commensurate with their targeted capabilities.
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Development
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This paper examines the roles of early experience and relative plasticity in the development of social
behavior in animals and humans. It is concluded that (1) long-term effects of early experience
variables can be found in the animal and human literature; (2) there are age differences in the
relative susceptibility to environmental influences during development; and (3) the power of
environmental events and the buffering ability of the organism are crucial variables affecting the
outcome of organism-environment interactions.

The theory of sensitive periods during behavioral development postulates that age-based periods are
optimal or most vulnerable to environmental stimulation (Bateson, 1979; Immelmann & Suomi, 1981;
Scott, 1979). This theory has guided much research but has come under fire recently from a variety of
directions, especially regarding human development (Cairns, 1979; Clarke & Clarke, 1976; Kagan,
Kearsley, & Zelazo, 1978; Sameroff, 1975; Scarr & McCartney, 1983). This paper is a review of data and
theory relevant to the proper status of this concept in our views of human and animal social development.
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SENSITIVE PERIODS

The concept of a sensitive period hypothesizes age-based periods during which the organism is most
vulnerable to environmental stimulation. Bateson (1979) points out that a large variety of terms have been
used to describe basically the same phenomenon and that no term has received general adoption. The basic
phenomenon is nicely summed up by Bateson (1979) as “the conviction that experience can exert a greater
influence at some times of life than others” (p. 470). I will use the term “sensitive period,” or speak of
relative plasticity, i.e., relative susceptibility to environmental influences. The latter terminology seems
appropriate in cases where there is no sharply delimited period of susceptibility to environmental
influences, but rather a gradual decline in sensitivity. This model appears best suited to most of the data on
early experience covered in this paper.

Although this general description applies to instances of sensitive periods, the term usually refers to
behavioral systems in which there is at least some internal control, in the sense of Bateson (1976), over the
relative sensitivity to the environment of different ages. For example, Bateson (1976) shows that both
internal and external factors are implicated in influencing the onset of the sensitive period for filial
imprinting in birds. There is presumably wide variation in the degree of internal and external control of
sensitive period phenomena, and different mechanisms in different species for achieving this control
(Bateson, 1976; Gollin, 1981). This suggests that there is no rigid distinction between sensitive periods
resulting from differences in developmental level and those due to internal maturational change, but rather a
continuum from greater to lesser environmental control. For example, an infant’s cognitive level may mediate
its reaction to verbal stimulation (Uzgiris, 1980) and in turn affect whether stimulation at a particular age has
any effect on development. The infant’s cognitive level may in turn be influenced by a variety of internal
and external events, just as in the case of imprinting in birds.

However, if differential sensitivity to environmental stimuli is controlled completely externally, there
would be age specificity (Wachs & Gruen, 1982) but not a true sensitive period. As a possible example of
age specificity, Wachs and Gruen (1982) summarize data showing that parental restriction of exploration
between 12 and 48 months of age is negatively related to cognitive performance, but there are no effects
prior to age 1 or after age 4. The authors note that the lack of effect after age 4 may simply indicate that
home restrictiveness becomes less critical as the child gets older and can leave home. Thus finding an effect
of an environmental variable between ages 1 and 4 may be due simply to the cultural practice of allowing
older children outside the home more often.

Despite the fact that the mechanisms and degree of internal control underlying sensitive periods may
differ, there may be some general aspects of sensitive periods which are capable of providing some insights
into these phenomena. In particular, I will be concerned with what may loosely be termed the intensity of
the environmental stimulus and how this dimension interacts with differential plasticity. Schnierla (1957)
was the first to emphasize the importance of the intensity of the stimulus as a general dimension in
producing approach-withdrawal reactions. A paradigmatic example relating intensity of stimulus to the
notion of sensitive periods comes from work on early handling of rodents. Denenberg (1968) reported data
showing that handling or shocking rats with 0.2 mA at 2 days of age was ineffective in raising avoidance
learning scores of adult rats, while such stimulation at 4 days was effective. However, if the level of shock
is increased to 0.5 mA, an effect is found at 2 days of age. Moreover, handling, a less intense stimulus, is
more effective on days 1-10 than on days 11-20. This leads naturally to an “intensity hypothesis” according
to which the effect depends on the intensity of the stimulus and the age of the animal, results highly
congruent with the notion of a sensitive period as described above. Henderson (1980) points out that the
relation between intensity of stimulus and the effect on the organism is curvilinear in the case of early



ANNUAL PROGRESS IN CHILD PSYCHIATRY AND DEVELOPMENT 63

handling, with very high levels of stimulation being associated with deleterious effects on the animal. (See
also Hutchings, 1962.)

Another example comes from the imprinting literature. Immelmann (1972) found a sensitive period for
sexual imprinting lasting from 13 to 40 days of age for the zebra finch. Birds housed with the foster species
during the sensitive period and subsequently housed with conspecifics still preferred the foster species when
mating. Immelmann and Suomi (1981) point out that sexual imprinting is reversible but that the degree of
reversibility depends on the age at social contact with the bird’s own species as well as the duration of the
contact. If only 3 or 7 days of contact are provided, the effects of cross fostering are irreversible up to the
40th day of life, but 30 or 60 days are effective as late as 57 or 71 days of age. These results indicate that
the intensity of appropriate stimulation, in this case the duration of exposure to conspecifics, is a crucial
parameter in reversing the effects of early experience.

As an example of the generality of this phenomenon, intensity of stimulus appears to be a basic feature of
social behavior in humans. Early parent-child social interactions involve the regulation of affective arousal.
Stern (1977) and Brazelton, Koslowski, and Main (1974) document the fluctuating, cyclic nature of early
mother-infant interaction. Interactions typically build to a peak of excitement followed by a period of gaze
aversion or withdrawal on the part of the infant when the interaction becomes too intense. Stern states that
there is an optimal range for the intensity of social stimulation:

[T]he stimulus events cannot be too weak, or too powerful, or too simple or too complex, or too
familiar or too novel. Successive events cannot be too repetitive or attention is lost and excitement
falls below the optimal range, and affect becomes neutral. On the other hand, successive stimuli
cannot be too drastically dissimilar or the infant will not be able to engage them cognitively. (p. 72)

This passage emphasizes the fact that in addition to intensity, social stimuli may have other properties
which affect their ability to result in affective arousal and thus also quite possibly their impact upon the
recipient. Berlyne (1960, 1966), in developing a general theory of arousal, noted that, besides the intensity
of the stimulus, such attributes of the stimulus as novelty, surprisingness, incongruity, complexity, and
uncertainty affect ability to arouse the recipient. There appears to be a general trend in development for the
child to be able to control and modulate higher levels of arousal, i.e., he/she develops an increasing capacity
for more intense levels of affectively arousing social stimulation (Sroufe, 1979). Thus, father-child physical
play with 3- to 4-year-old children often involves stimulation that would be far too intense for infants
(MacDonald & Parke, 1984). Arousal-modulating ability appears to be a fundamental aspect of social
behavior. Recently Zentall and Zentall (1983) have proposed that childhood behavior disorders involve
deficiencies in arousal-regulating mechanisms and Zuckerman, Buchsbaum, and Murphy (1980) have
argued for a general biological trait corresponding to individual differences in arousal due to novel stimuli.

Bateson (1983) gives several examples in which stimuli that are particularly effective in altering behavior
can be interpreted as involving the manipulation of the intensity of a stimulus, quite possibly mediated by
the emotional effect of the stimulus. Wild horses can be made submissive in as little as 15 min by means of
drastic strangulation of the horse with a rope around its neck, and he describes anecdotal cases where
similarly severe methods have been used successfully to socialize dogs. Bateson also discusses evidence that
brainwashing, religious conversion, and psychotherapy appear to be facilitated by states of arousal brought
about by the manipulation of emotionally charged stimuli, and evidence is presented that these effects could
be mediated by noradrenergic systems in the brain.

It should be stressed that it is the intensity or duration of an ecologically relevant stimulus that is
important. The findings that high levels of noise in the home are negatively related to 1Q (Wachs, 1979)
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does not mean that higher levels of stimulation must be comprehensible to the child and attended to by the
child.

Finally, the concept of a sensitive period can be considered to imply differences in the buffering ability of
the organism at different ages. As will be seen below, however, some behaviors appear to develop in a wide
variety of normal environments, and it is necessary to develop a notion of buffering. A behavioral system is
well buffered if and only if there are no environmental events which attune or induce the behavior in the
language of Gottlieb (1976) and Aslin (1981). (See also Gollin, 1981.) Following Scarr (1976) the
application of the well-buffered model is restricted to normal environmental variation. However, if it can be
shown that rearing in even highly abnormal environments results in essentially normal behavior, then the
well-buffered model also applies. An example fitting this model comes from Scarr (1976) who argues that
sensorimotor intelligence is well buffered since it occurs in a very wide range of human cultures and rearing
environments. In addition, some cognitive abilities in monkeys occur even after social isolation (Gluck,
Harlow, & Schlitz, 1973).

In this essay I am concerned with evidence for or against the existence of long-range effects of particular
early environmental variables and evidence for or against age-based changes in susceptibility to
environmental effects. In addition, I discuss aspects of the stimulus that appear important in reversing the
effects of early experience and present data showing that some aspects of social behavior are well buffered
in the above-defined sense.

SOCIAL BEHAVIOR IN NONHUMAN PRIMATES AND CANIDS

Harlow’s group pioneered the investigation of long-term effects of various rearing paradigms in rhesus
monkeys. Monkeys reared with peers (together-together) and subsequently housed singly showed several
differences in behavior at 7 years of age from monkeys raised with mother and peer contact (Chamove,
Rosenblum, & Harlow, 1973). The differences included highly abnormal infant-directed aggression as well
as “suicidal” aggression toward adults and juveniles. Monkeys raised with the mother alone for 8 months
are described as fairly normal, but with more extreme scores on bodily contact, affection, and aggression
than mother-peer raised monkeys (Harlow & Harlow, 1969). The well-known isolation paradigm produces a
host of highly abnormal effects in rhesus monkeys, including social indifference with vacant staring,
stereotypical movements, self-clutching, aggression, and inadequate mothering (Harlow & Harlow, 1969).
The effects of isolation vary between different species of monkeys, indicating variation in the degree of
buffering of social behavior. Sackett, Ruppenthal, Fahrenbruch, Hold, and Greenough (1981) found that
isolated crab-eating macaques showed a degree of social behavior comparable to nonisolated controls even
though in isolation they exhibited behavior typical of the isolation syndrome. Pigtailed macaques were
intermediate to the rhesus and crab-eating macaques in showing normal social behavior after isolation.

Long-term effects of separation have been found by Spencer-Booth & Hinde (1971) and Stevenson-
Hinde, Zunz, and Stillwell-Barnes (1980) in rhesus monkeys. These effects are species specific, with bonnet
macaques showing no signs of behavioral disturbance during or after separation (Kaufman & Rosenblum,
1969). As with the isolation paradigm with monkeys, there are clear indications of species differences in the
buffering abilities of the organism.

These data indicate long-term effects of some differences in rearing environments. Other major
alterations are consistent with quite normal social behavior, and are examples of well-buffered behavioral
systems. For example, Suomi and Harlow (1975) have found normal social behavior in monkeys raised with
surrogate mothers but given 2-h periods of interaction with peers 5 days per week (surrogate-peer rearing
condition). As another example, Ruppenthal, Arling, Harlow, Sackett, and Suomi (1976) found that
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although many aspects of maternal behavior were adversely affected by isolation during development, some
aspects of maternal behavior occurred even without the motherless mothers being reared by conspecifics or
ever seeing the birth of an infant, indicating that these aspects of maternal behavior are buffered against
even very extreme environmental disruptions. (Further examples of well-buffered behaviors are given
below.)

The canid data using the isolation paradigm of rearing without adults suggest considerably more
buffering than is the case with rhesus monkeys. Wolf cubs reared without parents show all the normal
behavior of the species (Rabb, Woolpy, & Ginsburg, 1967). Fuller (1967) and Fuller and Clark (1966a,
1966b) isolated beagles and wirchaired terriers from 3 to 16 weeks and then subjected them to four 7-min
arena tests each week until week 19. Comparison to controls showed a diminution of treatment effects over
the testing period for beagles, with wirehaired terriers completely unaffected by isolation. Handling the
animals gently before the arena tests resulted in almost completely normal behavior for the beagles,
suggesting that behavioral deficits were the result of stress consequent to emerging into a strange
environment rather than due to any basic behavioral deficit. Fox (1971) found that dogs reared with cats
from 3 1/2 to 16 weeks of age showed deficits in reacting to their own species, but showed recovery within
2 weeks, at which time socialization was complete. Cairns and Werboff (1967) also found normal mating
behavior in 4 of 6 female dogs paired with a rabbit from 4 to 9 weeks of age. In a second experiment, Fox
(1971) reported that dogs hand reared from birth and isolated from 3 1/2 to 12 weeks of age tended to be
deficient in play behavior with other dogs, but recovery was rapid, and deficits are described as occurring
only early in the period of socialization. In addition, MacDonald and Ginsburg (1981) found that wolves
with restricted rearing from 4 weeks of age to 24 weeks of age showed immediate cessation of stereotyped
behaviors common during isolation as well as rapid occurrence of normal play behavior when paired with
conspecifics. The buffering of behavioral development is not complete, however, since isolation of dogs
from 4 weeks to between 8 and 24 months of age has been shown to result in persistent behavioral
disturbances (Melzack & Thompson, 1956; Thompson & Heron, 1954), an effect possibly due to the length
of the isolation treatment or breed differences in susceptibility to the effects of isolation. In addition, several
studies have shown that isolated dogs are subordinate to normals and less aggressive (Fisher, 1955; Fuller,
1967), and MacDonald and Ginsburg (1981) found that isolated wolves tended to have exaggerated
personalities compared to controls. Long-term effects on the socialization of dogs to humans have also been
found (Freedman, King, & Elliot, 1961), and Pfaffenberger and Scott (1959) found long-term effects of
early confinement in a kennel on later reaction to unfamiliar situations and ability to accept training.

There is considerable evidence that the age of the animal is a crucial interactant in whether long-range
effects occur, although in several cases it cannot be concluded that there is differential sensitivity to the
environment as a function of age. The effects of isolation in rhesus monkeys are more profound if isolation
lasts until 12 months of age rather than only 6 months, and isolating the animals only for the first 3 months
of life has no important long-range consequences (Harlow & Harlow, 1969). Although these results are
consistent with a cumulative effect of isolation as proposed by Bloom (1964) for the effects of deprivation
on cognitive development, isolation early in life presumably is far more devastating in its effects on social
development than isolation of juveniles or adults. The age of peer separation is also crucial, with juvenile
rhesus monkeys showing very little reaction to repeated peer separations (McKinney, Suomi, & Harlow,
1972), although if the animal shows strong attachments to the group from which it is separated, much more
depressive behavior is observed (Suomi, Eisele, Grady, & Harlow, 1975). Ruppenthal et al. (1976) found
that the effects of isolation rearing on maternal behavior showed an inverse relationship between age of
initial introduction to conspecifics and the probability of adequate maternal behavior. Finally, a sensitive
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period for the effects of separation from the mother has been indicated but not rigorously delineated
(McKinney, Kleise, Suomi, & Moran, 1973).

Freedman et al. (1961) demonstrated a sensitive period for the socialization of puppies to humans by
showing that exposure to humans for 2-week periods was most effective between weeks 5 and 7 and
relatively ineffective before or after this age. If animals were not exposed to humans prior to the 14th week,
socialization did not occur despite continued handling. Fourteen weeks of age was also the cutoff point for
producing the effects of the kennel dog syndrome (Pfaffenberger & Scott, 1959), and age is an important
variable in socializing wolves (Woolpy & Ginsburg, 1967).

The evidence for long-term effects of early experience and age-dependent differential sensitivity to
environmental effects does not, of course, preclude important interactions with later experience. In the case
of well-buffered behavioral systems, as described above, simple restoration of the normal environment is
sufficient to result in normal behavior. However, the normal environment is not sufficient to alter the
behavior of isolate-reared monkeys. Here intensive therapy over a 26-week period involving younger therapist
monkeys resulted in essentially normal behavior in these animals (Novak, 1979; Suomi & Harlow, 1972). A
follow-up study (Cummins & Suomi, 1976) found no differences between the rehabilitated isolates and
mother-peer raised animals at 2 1/2 years, except that the isolates still engaged in more self-clasping. Novak
(1979) found that rehabilitated male monkeys failed to perform the double foot clasp mount essential to
reproduction, but could interact normally in other ways with age-matched monkeys. Suomi, Delizio,
and Harlow (1976) successfully rehabilitated separation-induced depressive disorders in rhesus monkeys by
providing them with opportunities to interact with same-age monkeys. Finally, Woolpy and Ginsburg
(1967) successfully socialized adult wolves long after the optimal age for socialization by a method of
gradual habituation.

Two aspects of the stimulus situation appear to be relevant to producing interactions with later
experience. First, the stimulus must be ecologically appropriate. Suomi and Harlow (1972) state that the
success of the therapy of isolate-reared monkeys was because therapists at 3 months of age emitted
appropriate behaviors—social clinging, primitive play, and lack of aggression—which the isolates need. In
the peer-separation experiments, same age monkeys were appropriate therapists because the subjects
already had a normal repertoire of social behavior.

Second, there is evidence that what one might broadly refer to as an intensity dimension, as described
above, is relevant. Suomi et al. (1976) found that increasing the number of interaction sessions and the
number of social partners was necessary to reverse separation-induced depressive disorders in rhesus
monkeys. The method of Woolpy and Ginsburg (1967) involved the regulation of the affective state of the
animal by ensuring that the animal was not overwhelmed by emotionally arousing stimuli. The goal of the
therapist was to overcome the fear of the animal by gradually increasing the levels of social stimulation.
The duration of the stimulus is also clearly important in producing the effects of isolation, since 12 months
of isolation is far more devastating than 6 months (Harlow & Harlow, 1969) and is presumably a factor in
successful therapy as well.

The animal data clearly do not result in any general principles regarding the importance of early
experience in development. There are wide variations between species in the importance of early
experience, later experience, and the degree of genetic buffering of the behavioral phenotype. Plotkin and
Oldling-Smee (1981) point out that all aspects of the developing phenotype, including the capacity to
respond to particular stimuli at particular ages and the relative buffering from environmental effects, are nested
within the genetic level of analysis. This means that although the information gained by the organism via
interactions with the environment is not passed on genetically, the capacity to do so must be. Plasticity itself
must therefore be viewed as a biological adaptation with a genetic basis that has been subject to natural
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selection. Intraspecific and interspecific differences in plasticity resulting from genetic variation are to be
expected. Behavioral plasticity is a two-edged sword: An organism with a high degree of plasticity is able to
respond to environmental contingencies but is also susceptible to environmental variations that may be
maladaptive. The adaptiveness of plasticity must ultimately depend on a general tendency for
environmental programming of phenotypes to be a reliable route to adaptiveness. For example, the
ethological theory of attachment proposes an “environment of evolutionary adaptedness” which resulted in
the reliable production of adaptive phenotypes in children. However, since the system relies heavily on
environmental contingencies, maladaptive environmental programming of phenotypes is an important
possibility, especially in view of the massive changes in the social and economic environment that have
occurred during the course of human evolution (MacDonald, 1984). Natural selection has apparently
resulted in quite different degrees to which even the advanced social mammals require stimulation during
development in order to develop normative phenotypes. Moreover, within a species some social behaviors,
such as some aspects of maternal behavior in rhesus monkeys, may develop even in extremely abnormal
circumstances while other aspects seem to be much more susceptible to environmental disruptions
(Ruppenthal et al., 1976). Finally, behavior genetic analysis has shown the potential importance of
individual genetic differences in response to environmental input. Thus Ginsberg (1969) reported results
showing that early handling during a sensitive period has major effects on some inbred mouse strains but not
others. Individual genetic differences may well be one important reason for the wide range of outcomes
reported in the human literature on early experience (see below).

In summary, the data for monkeys and canids suggest considerable buffering of normal social behavior
from the effects of some types of behavior even in highly abnormal environments, but that for some species
environmental influences can have long-range effects during sensitive periods, after which complete
remediation is difficult and depends on the ecological appropriateness of the stimulus situation as well as on
what has been described as an intensity dimension. The data show that natural selection has resulted in
species differences in the importance of early experience, the extent of behavioral buffering, and the
susceptibility of the organism to environmental influences during development.

SOCIAL BEHAVIOR IN HUMANS

Much research on humans on the effects of early rearing experiences has focused on a proposed necessity
for appropriate attachment behavior during the early years. This view was originally proposed by
Bowlby (1951) and was based on data showing profound effects of rearing in certain orphanages. These
early studies have been widely criticized on methodological grounds and as confounding a great many
variables, particularly the conditions within the institution, repeated separations, and age at
institutionalization (Bronfenbrenner, 1968; Casler, 1968; Clarke & Clarke, 1976; O’Conner, 1968). Casler
(1968) suggests that long-term effects of institutionalization are due to stimulus deprivation. This would
also indicate a pervasive effect of early experience. Nevertheless, recent data from studies of children in
more adequate institutions suggest that long-range effects due to abnormal attachment may indeed occur.
These data derive primarily from studies of children who have been adopted or institutionalized and are
in some ways far from ideal. Dependent measures are often of questionable reliablity and validity, unlike
the case with the attachment construct used in developmental research where major efforts have been
undertaken to address these problems. (See for example Waters, Wippman, & Sroufe, 1979). At present,
research using the strange situation paradigm has not experimentally manipulated variables such as age and
attachment experience in order to determine the relative plasticity of attachment classification at various
ages, and long-term continuity of behavior may well be due to current rearing conditions rather than an
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early sensitive period (Lamb, Thompson, Gardner, Charnov, & Estes, 1984). The available data from
studies of institutionalization and adoption have not been derived from the strange situation procedure, but
the data are reasonably consistent and have been used to minimize the importance of early experience. (See,
for example, Cairns, 1979; Clarke & Clarke, 1976; Kagan et al., 1978.) In the following section these
studies are reviewed in order to show that the data are consistent with long-term effects of some early
experience variables and differences in relative plasticity in development.

Wolkind (1974) found that admission to an institution prior to 2 years of age was significantly associated
with disinhibition, “a mixture of superficial over friendliness and inappropriate reaction” in an interview. Of
43 children admitted prior to 2 years of age, 17 showed disinhibition, while of 49 admitted after age 2, only
2 showed disinhibition. Antisocial behavior did not show this relationship, although rates of antisocial
behavior were quite high for the sample as a whole. The author interprets the data as showing a long-range
effect of lack of normal attachment prior to age 2.

Tizard (1978) studied children from an institution that discouraged close relationships with the adults, but
was otherwise considered stimulating. At follow-up at age 8, about half of the sample of adopted children
showed behavioral abnormalities, including a higher prevalence of indiscriminate affection and poorer
ratings by teachers for socialization with other children, irritability, and restlessness. Many of the children
had normal attachments with their adoptive parents and the parents were generally satisfied with the
adoptions. These results are congruent with animal data, summarized by Cairns (1979), showing that
attachments can develop quite late in life. The difficulties appeared to come more in relationships with other
adults and with peers. The author concludes that the first 2 years of life may be critical in shaping normal
attachment behavior, but it is not known to what extent the results are irreversible. A previous study based
on the same data and sometimes cited to support the lack of long-range effects of abnormal attachment
behavior (Clarke & Clarke, 1976) and performed by the same author (Tizard & Rees, 1975) in fact strongly
suggested pathological effects of early institutionalization. The earlier data were interpreted as showing no
differences in a total problem score between institutionalized children and working class controls. In fact,
however, these two groups showed quite different types of problems, with the institutionalized children
scoring higher on poor concentration, problems with peers, temper tantrums, and clinging. Attachment
behavior was more immature in the institutionalized group, and the institutionalized children were described
by nurses as having shallow affections. The authors also describe these children as showing the disinhibited
behavior noted by Wolkind (1974): shallow, indiscriminate overfriendliness.

Recently these conclusions have been replicated by Dixon (unpublished; discussed in Rutter, 1982). This
study is notable because it used many of the same measures as Tizard, used direct observations rather than
ratings, and contrasted children raised by foster parents with children raised in residential nurseries. Both
groups differed from normals, but children raised in the residential nurseries without the opportunity to form
attachments were much more deviant.

Two studies suggest that early institutional rearing does not preclude good adjustment if the child has an
adult figure with whom he/she can form a lasting and deep relationship. Wolins (1970) found that good
adjustment in two orphanages was not generally associated with early versus late admission but was
associated with a “warm, close relationship” with adults or older children inside the institution. Similarly
Pringle and Bossio (1960) found that good results were associated with “a friend outside.” All five children
with an adult relationship were described as well adjusted. The authors concluded that the child who is rejected
early in life and remains unwanted is likely to become insecure, maladjusted, and educationally backward.
Some such children were described as having “affectionless character” as noted in the studies of Tizard and
Wolkind described above. These studies suggest that institution rearing is compatible with a good outcome
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if the emotional needs of the child are met in the institution but clearly cannot be used to argue that early
attachment relationships are unimportant.

Moreover, if intervention is particularly intensive and ecologically appropriate, minimal maladjustment
can be expected, results quite consistent with a theory of differential plasticity. Flint (1978) substantially
reversed the decline in social behavior in a group of institutionalized children with a program emphasizing a
very high child-staff ratio, a particular adult to whom the child was special, as well as a large number of
professionals. Particularly noteworthy was the inclusion of relatively intense, affectively arousing physical
styles of play into the intervention program. Recent research has shown physical play to be common
between parents, particularly fathers, and children, and may well represent an important biological
adaptation between parents and children (MacDonald, 1983, 1984). (See Parke & Suomi, 1981, for a review).
Such play is extremely arousing and affectively salient to the child and has been found to be associated with
social competence in children (MacDonald & Parke, 1984). This may well be a case in which increasing the
intensity of social stimuli had therapeutic effects. Yet despite up to 2 1/2 years of intensive intervention and
subsequent adoption and follow-up support, the children showed lower Vineland Social Maturity scores at all
ages up to age 15. Although this may have been the result of staff encouragement of dependency, case study
data show continuing, long-term inadequate peer relations and maladjustment for some.

Adoption studies are often interpreted as involving separations from an established relationship or as
involving multiple caretaking and hence as possibly involving abnormal attachment. Several studies often
cited as showing the lack of effect of early experience in fact suggest lingering pathology in many cases.
Rathbun, DiVirglio, and Waldfogel (1958) presented data showing considerable resiliency in foreign
adoptees after being adopted in the United States: “With a few exceptions” they were described as not
suffering from frozen affect or indiscriminate friendliness. Nevertheless, nothing was known of their
previous history and the authors caution that the sample was nonrandom and that the children may have
been selected on the basis of ability to cope with stressful conditions and the presence of good relations with
people before adoption. A follow-up study (Rathbun, McLaughlin, Bennet, & Garland, 1965) reported the
adjustment of 12 of 33 individuals was problematic or disturbed. Some children who were disturbed soon
after adoption became well adjusted, but the authors depict a second pattern in which older children with
poor adjustment originally were rated as problematic on follow-up, suggesting less malleability in the older
children.

A study by Kadushin (1970) is often cited as showing the resiliency of older adoptees. However, the
criterion of success used was the satisfaction of the parents. The data do suggest the feasibility of later
adoption but also indicate long-term effects of early adversity. For example, 60% of the parents believed
their adopted children were set in their ways. Abnormal separation anxiety was often observed and several
showed the shallow, indiscriminate affection noted in several studies discussed above. Moreover, the older
the child at the time of placement, the greater the prospects of unfavorable outcome, data highly consistent
with declining plasticity regarding the molding of social behavior. A recent study by Cadoret and Cain
(1980) points out how very early breaks in caretaking can have long-range effects. These investigators
found that multiple mothering during the first 3—6 months of life was associated with antisocial behavior at
age 10-17. These infants were separated at birth from their mothers and reared at a university-run
orphanage until adopted. During this period they were cared for by 17-30 students in 5-day rotation. This
relationship between multiple mothering and later antisocial behavior remained when effects due to
antisocial personality, alcoholism, and other psychiatric disorders in the biological and adoptive parents and
adoptive siblings, as well as divorce or separation in the adoptive parents, were partialed out.

Earlier literature, summarized by Pringle (1966), gives overwhelming evidence that age of adoption is an
important variable: Later adoptions have less favorable outcomes and children adopted late have increased risk
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of behavior disorders. A recent review (Hersov, 1977) also concludes that adopted children are more often
represented in psychiatric populations and that the diagnosis of antisocial behavior or conduct disorder is
often made. While experience prior to placement is merely one of several factors implicated in these results,
the adoption data do support the conclusion that major breaks in caretaking may have long-range effects.

Long-term effects for separation due to long or repeated hospitalization during childhood have also been
found. Douglas (1975) and Quinton and Rutter (1976) both studied large independent samples of children
retrospectively. Douglas found an association between long or repeated hospitalization and troublesome
behavior, poor reading, delinquency, and unstable job pattern during adolescence. Furthermore, a sensitive
period for these effects between 6 months and 3 years of age was indicated. This time span fits well with
data showing that strong attachments do not begin until the latter part of the first year (Bowlby, 1973). Quinton
and Rutter found similar long-term effects, even after correcting for family discord, a factor not included by
Douglas. Both studies included several other variables, such as socioeconomic class, later hospitalization,
and size of family, and both conclude that there is strong evidence for a causal relation between the outcome
measures and early hospitalization.

The above case studies indicate long-term effects of particular environments in many cases, but it is
important to note that the effects are by no means universal. Less than half of the subjects in the Wolkind
(1974) study were adversely affected, and in the Tizard (1978) study between 39 and 69% of the sample
exhibited problem behaviors. In the studies of Douglas (1975) and Quinton and Rutter (1976) only about
40% of the subjects were adversely affected. These results suggest that other factors are involved in the
outcome, and recent research on vulnerability (Werner & Smith, 1982) suggests that many factors affect
resiliency. From the present perspective it is important to note that better outcomes were generally achieved
depending on the early experience or early adjustment prior to adoption. Thus Kadushin (1970) points out
that the natural mother’s relationship to the adopted child, if warm and accepting, was positively related to
outcome and he reviews other adoption studies showing that better outcome was invariably associated with
less exposure to pathological early environments, suggesting a graded outcome depending on the severity of
environmental disruptions, as predicted by the theory of sensitive periods described above. Tizard (1978)
found that children who were well adjusted within the institution tended to be well adjusted later as well. Later
experience is also important, as seen for example by the fact that in the Tizard study adoption generally resulted
in improvement in problem behavior while restoring children to poor environments with their natural
parents was associated with generally worse outcomes. The results of Wolins (1970), Pringle and Bossio
(1960), and Flint (1978) all show that adequate relations with adults or older children can ameliorate or
eliminate the effects of institutional rearing.

Further evidence for graded effects depending on the severity of the early stress comes from work on
prenatal and perinatal stressors in humans. Werner and Smith (1982) found a variety of relationships
between the severity of prenatal and perinatal risk factors and long-term outcome in the Kauai longitudinal
study. Developmental examinations at 20 months revealed a direct relationship between the severity of
perinatal stress and the proportion of children rated as below normal on physical, social, or intellectual
development, a trend especially pronounced among the moderate and severely stressed children. At age 10
the differences between stressed and unstressed groups were attenuated but were still quite strong for the
group of severely stressed infants. At age 18 four of the five surviving severely stressed infants had
persistent physical, learning, or mental health problems. The group rated as moderately stressed had three
times the rate of serious mental problems, twice the rate of mental retardation, and, for girls, over twice the
rate of teenage pregnancy. Sixty percent of the children in need of long-term mental health care at age 10
had moderate perinatal stress, low birthweight, congenital defects, or CNS dysfunctions. Seventy-five
percent of these individuals contacted mental health agencies during adolescence, often for severe and
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persistent mental health problems. Only one third of them had improved by age 18. Graded effects on
cognitive development depending on the severity of prenatal and perinatal stress have also been found by
Sigman, Cohen, and Forsythe (1981), Broman (1979), and Winick, Meyer, and Harris (1975).

In summary, the human data on the consequences of failure to form early attachment relationships or the
formation of defective early attachments support the existence of long-range effects and differential
plasticity, although interaction with later environments undoubtedly can ameliorate the effects of those
conditions. It is noteworthy that two studies (Tizard, 1978; Wolkind, 1974) found that age 2 was the cutoff
point. Children who had not developed normal attachments by this age tended to be abnormal later, and in
the case of Tizard (1978), this occurred despite removal to a normal environment. These results suggest that
there is greater plasticity before age 2 than after, although there is no reason to suppose that there is no
plasticity at all after this age, especially since Flint (1978) showed that considerable progress was possible
with children after age 2, given an intensive therapeutic regimen. Nor does this imply that major breaks in
attachments at very early ages cannot have long-range effects if later environments before or after age 2 do
not alter the situation. A decrease in plasticity after age 2 is also consistent with the data reviewed by Lamb
et al. (1984), indicating considerable instability of attachment classification associated with changing life
circumstances in the second year of life. It is also noteworthy that Dennis (1973) found that age 2 marked a
point after which removal of severely deprived children to better environments had less effect on cognitive
development than removal before this age.

Early Experience and Normal Social Development

The above data indicate that (1) there are age-based differences in plasticity for human social behavior; (2)
long-range effects of early experience variables can occur; (3) whether the long-range effects occur depends
crucially on the appropriateness and intensity of the subsequent environments. It does not follow that these
considerations are relevant for the understanding of behavior under normal circumstances. It could be
argued that major breaks in caretaking, lack of attachment figures, and repeated hospitalizations represent
extreme environments that are not encountered by the great majority of humans and, although they are of
considerable theoretical importance, they are of little importance in explaining normal variation in social
behavior. Scarr and McCartney (1983) distinguish between inhumane, abusive environments and normal
environments. The latter environments contribute importantly to development, but essentially everyone
benefits from them, so that individual differences are the result of factors other than the caretaking
environment. Early experience and differential plasticity depending on age may be important, but only for
the relatively small number of individuals affected by these extreme environments.

Such a position is attractive from the point of view presented above, since the power of the environment
is crucial in determining both the effects of early experience as well as the effects of subsequent
environments. The extreme environments typical of the studies reviewed above are far more likely,
therefore, to have long-range effects. Nevertheless, given that the data from these severe environmental
stressors indicate declining plasticity at later ages, this declining plasticity may well have important effects
on the stability of behavior within the normal range and therefore on the long-range effects of attachment
classifications. Unfortunately, longitudinal studies of the effects of environmental stressors on attachment
classification have not compared the effects of similar levels of stress on attachment classification, or on the
variables associated with attachment classification, at different ages in order to rigorously test this
hypothesis. There is general agreement that attachment classification in the first 2 years of life tends to
reflect current parent-child relationships and can be influenced by changes in these relationships (Lamb et
al., 1984; Thompson, Lamb, & Estes, 1983; Waters, 1983). These relationships apparently show
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considerable plasticity in the first 2 years of life, but such data are consistent with the possibility of
decreasing plasticity after age 2. Such a theory would imply that attachment or its correlates assessed at
later ages would be more likely to represent persistent traits of the individual, relatively immune from
environmental disruptions. Decreasing plasticity would also predict an increasing stability of individual
differences in longitudinal studies, and this has in fact been found (Moss & Susman, 1980). Attachment
classification in the first 2 years of life would then be seen as providing a foundation for later development
(Sroufe, 1984), subject to the proviso that relatively extreme environmental stressors occurring later in life
could alter the child’s behavior.

As was the case with the animal data, however, some aspects of human social behavior are most reasonably
viewed as well buffered from environmental effects and thus do not vary in response to the normal range of
environmental variation. For example, children reared in a very inadequate orphanage (Dennis, 1973) were
nevertheless able to work well at menial jobs, although marriage, especially for the women, was a rarity,
and there was a high rate of psychiatric problems for these individuals. Unlike the study of cognition where
stage conceptions are well accepted, there is no conceptualization of social behavior which would allow for
the description of cross-cultural universals of social behavior which occur in a very wide range of human
cultures and normal rearing environments. The study of social behavior has been far more concerned with
dimensions which reflect individual differences than with emphasizing commonalities of social behavior.
Central notions such as that of attachment are tools for assessing individual differences but even insecurely
attached individuals possess a wide range of social skills. Just as everyone achieves sensorimotor
intelligence in all normal human environments, the basic social tasks of infancy are mastered by all. A step
in this direction has been taken by Kagan (1982), who notes that the development of self-concept occurs
with pretty much the same timetable in all human cultures. The social environment may be necessary for its
development, but there is no reason to suppose that important individual differences are the result of
specific experiences, much as is the case with the visual system in which the eye requires patterned
stimulation but any patterns are inadequate. As McCall (1979) has pointed out with respect to cognitive
development, by emphasizing individual differences we may ignore developmental functions. These latter
may not be dependent on specific environmental stimulation.

CONCLUSION

There is good evidence for differential plasticity depending on age in the animal and human data. The
evidence indicates that, after the time of maximum plasticity, considerable time, intensity of appropriate
stimulus, or both must be expended to reverse the effects of early experience. The organism is viewed as
increasingly refractory to change from environmental sources. In some extreme cases reversal may be
impossible. The importance of the intensity of appropriate stimulus should be emphasized since it is
generally missing from discussions of reversibility. Instances where the intensity of appropriate stimulus is
an important factor in predicting the effects of early experience and whether reversal occurs have been
discussed above, and the intensity of the stimulus in conjunction with the age of the organism are clearly the
most important variables affecting the outcome of organism-environment interactions. Since humans appear
to retain significant plasticity throughout development, the intensity of appropriate stimulus becomes of
immense practical importance, since it is far easier to manipulate than is the biological basis for declining
plasticity. The appropriate model is one in which the anatomical and physiological structures underlying
behavior are present regardless of age, but these structures become increasingly refractory to stimulation so
that in some cases reversal is not possible with the present technology. There is no support for the thesis
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that experience is necessary for producing the structures themselves so that after the sensitive period
behavior would be irreversible. Such a theory would predict a complete lack of sensitivity to stimuli at later
ages, not the gradually declining sensitivity actually found. The fact that social stimulation does vary in
affective intensity suggests that this dimension may be important in reversing the effects of early experience.
This conclusion is suggested by the work of Woolpy and Ginsburg (1967), Suomi et al. (1976), Flint
(1978), as well as the cases discussed by Bateson (1983) and is consistent with a large body of literature
indicating the importance of arousal regulation in social development (Zentall & Zentall, 1983; Zuckerman
et al., 1980). Such findings suggest that affectively arousing styles of parent-child interaction such as those
discussed by Stern (1977) and MacDonald and Parke (1984) may be central to social development. If indeed
the affective systems are biological systems which provide graded responses depending on the intensity of
social stimulation it would be expected that manipulating the affective environment of the organism could
have important consequences on the social behavior of the organism. (See MacDonald, 1984, for a
biological theory of affective development that emphasizes the effects of affective regulation during
development.)

In conclusion, we have come a long way from supposing that behavior is absolutely fixed at an early age
by genetic factors or that after a sensitive period it is impossible to change behavior. Nevertheless, there are
too many data showing otherwise to reject the idea that there are important constraints on plasticity for
human and animal behavior. This fact does not, of course, prevent us from finding ways to intervene with
individuals who have suffered early environmental insults. Indeed, the theory of sensitive periods suggests
that the intensity of an ecologically appropriate stimulus can, at least up to a point, overcome the organism’s
declining plasticity, and Lerner (1984) has emphasized the ultimate plasticity of all of life, including the
genes themselves. The fact of declining plasticity merely indicates what we already know, that successful
interventions are not at present easily come by.
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PART II: DEVELOPMENTAL ISSUES

6
The Psychic Life of the Young Infant: Review and Critique
of the Psychoanalytic Concepts of Symbiosis and Infantile

Omnipotence
Thomas M.Horner

University of Michigan Medical Center, Ann Arbor

The subjective life of the young infant is examined in the light of classical psychoanalytic theory and
of recent empirical studies of early infant behavior and development. The concepts of symbiosis and
omnipotence are argued to be products of poetic but largely misguided reconstructions from adult
experience, providing a questionable developmental foundation for contemporary psychodynamic
theories of object relations.

The psychic life of the human infant—that is, its subjective dimensions—is an elusive topic of
psychological inquiry, standing as a hinterland of contemporary academic infant psychology. In the field of
infant psychiatry, however, where there is an emphasis on affective processes and communication, the
phenomenology of infancy is a tacit but fundamental part of considering the infant’s mental and behavioral
status. Most clinicians accept the proposition that there is at least a rudimentary phenomenology of infancy
—that infants feel and experience events in their day-to-day lives. Adults, particularly those who are
involved in everyday contacts with infants, act as though there is a subjective domain, and there are
processes by which adults, particularly primary caregivers, act selectively according to their understanding
of the infant’s subjectivity.'? 6% 77- 105 Not everyone, however, would agree as to how the infant’s subjective
world is organized, nor would there be agreement as to the content of that subjectivity.

In psychoanalytic theory, three ideas concerning the qualitative, subjective dimensions of infant mental
life have long stood at the forefront: /) a condition of nondifferentiation of self and other characterizes the

Reprinted with permission from the American Journal of Orthopsychiatry, 1985, Vol. 55, 324-344.
Copyright 1985 by the American Orthopsychiatric Association, Inc.



THE PSYCHIC LIFE OF THE YOUNG INFANT 79

earliest phases of infancy; 2) the infant’s predominant experience of its relationship with others is one of
omnipotence, and 3) this nondifferentiated condition is the basis of an intrinsic regressive pull throughout
infancy as well as the whole of development.

Collectively these ideas are specific to what is widely termed, after Mahler, symbiosis and the
differentiation subphase of the separation-individuation line of object-relational and self development. To
be sure, as Mahler herself has pointed out, the ideas describe conditions of infancy that are extremely
difficult if not impossible to verify or disconfirm.”® Yet, they constitute a highly visible, influential segment
of contemporary theory concerning early psychic experience and object-relational predispositions.

Infancy has been the focus of a number of recent reexaminations of psychoanalytic concepts of
development.?’- 8% 130 The aims of this paper will be to trace briefly and to examine critically these
conceptions of infant psychic life. In the end I will assert that they have little behavioral foundation (that is,
identifiable behavior correlates) in the actual life and development of infants and that they are related to adult
proclivities for idealizing infancy as an original condition of innocence and perfection. At the same time
there is the adult’s recognition of the extreme vulnerability of the infant with respect to the power of
surrounding caregivers. Such proclivities, when examined, expose the adult’s penchant for attributing to
infants qualities of subjective life that are not, in the ultimate analysis, truly explanatory.

95, 100

SYMBIOSIS AND OMNIPOTENCE IN INFANCY: HISTORICAL ROOTS IN
PSYCHOANALYSIS

Freud, Ferenczi and M.Klein

Freud used the term symbiosis only once in his writings* but not to refer to phenomena associated with
concepts listed above.®® Benedek used the term as early as 1949 to characterize the early mother-infant
unit.* Before that, Fromm used it to describe the developmental foundations of his social psychoanalytic
theory of human adjustment.’® He also described separation-individuation phenomena that are essentially
the same as those later described by Mahler.

Others also within or in contact with the early psychoanalytic movement incorporated the basic tenets of
infantile symbiosis and individuation into their developmental frameworks, even though these specific
terms were not employed. Thus, Rank''® made separation and individuation factors, including the creation
of symbiotic modes of functioning to deal with the trauma of birth, the central tenet of his conceptual
framework (see also Ferenczi, below). Piaget several times referred to nondifferentiation of self and others
as a central feature of development.!'® Sullivan’s prototaxic and parataxic modes of early infant experiences
are drawn along similar lines.'?! Despite the clear historical divergences of these schools of thought, the
common acceptance of the symbiotic, undifferentiated nature of early psychic life is unmistakable.

It is well documented that Freud contemplated infancy from his position as a parent.?'> /7> He had a
penchant for reconstructing childhood phenomena from the standpoint of an archeologist of adult mental
life. It is intrinsic to everything Freud wrote that he was a developmentalist, a trait Kaufmann has shown to
have been largely influenced by Goethe.” Freud therefore quite naturally turned to the infant as a prototype
of mental processes.*> 46- 47 He averred that the infant’s recognition of the object world is prompted by the rise
of unavoidable experiences of pain (frustration). This formulation appears in a number of writings
concerning early psychic mechanisms associated with the differentiation of the self and non-self.*> 43
Freud’s theory of reality testing, thought, and judgment pivoted in large part upon this conception of early
psychic life.
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Following Freud, Ferenczi®? broadly outlined a series of steps taken by the child toward mature reality
testing, emphasizing that primary feelings of omnipotence are embedded in the original psychic condition
of nondifferentiation and that there is an innate regressive pull toward the original undifferentiated state:

If...the human being possesses a mental life when in the womb, although only an unconscious one—
and it would be foolish to believe that the mind begins to function only at the moment of birth—he
must get from his existence the impression that he is omnipotent. For what is omnipotence but
the feeling that one has nothing left to wish for. The fetus, however, could maintain this of itself, for it
always has what is necessary for the satisfaction of its instincts, and so has nothing to wish for; it is
without wants, (p. 219)...The first wish-impulse of the child, therefore, cannot be any other than to
regain this situation, (p. 221)

Historically, these ideas are predicated on Freud’s principle of constancy, a principle holding the human
organism to be, like a bird’s egg, a closed biological system. Like Freud, Ferenczi also viewed the role of
frustration and discrepancies between wish and reality (the “promptings™ specified by Freud) to be the
major impetus of the child’s giving up magical-omnipotent thoughts and feelings over the course of its
development.

While contemporary authorities dismiss or respectfully ignore much of Melanie Klein’s work, basic
tenets of infant psychic life that she incorporated into her thinking continue to reverberate in contemporary
psychoanalytic theory of infant mental activity. They include the metapsychological constructions of good
and bad objects and the strong notion that subjective-affective factors play a key role in the formation of
self and ego structures as well as psychic conflict. The importance of Klein’s contributions rests not with
her extreme and unacceptable metaphorical dramatizations of infant subjective experience, anchored to the
two poles of the paranoid-schizoid and depressive positions in object relations, but in her readiness to meet
infant subjectivity on its own terms, that is, not solely as a reconstruction from adult material but as a
domain of experience to be studied directly. The absence of language in infancy was not a deterrent to her
pursuit of a suitable framework for conceptualizing infant psychic life. She believed that there are many
details of early emotional development that can be gathered through modalities other than language. Thus,
she asserted, if one is to understand the young infant it will be through empathic modalities (“a full
sympathy with [the baby]”) that are in many respects outside the domain of language.®* Recent studies of
affective life in infancy have demonstrated that empathic perceptual modalities on the part of the observer
can be objective—that is, reliably used in ratings of behavior and affect.’>

The few actual behavioral vignettes that occur in her works suggest that Klein was attuned to interactional
data that today would be used to counter the theories she expounded. Thus, in her essay “On Observing the
Behavior of Young Infants,” one finds references to the wakeful periods of focused positive involvements
that occur between young infants and their caregivers, including not only eye-to-eye contact at the breast
but also the young infant’s interests in peek-a-boo activity.?3 (See Kleeman®® in this regard.) Unfortunately,
the concepts that emerged from Klein’s pursuits found a vocabulary that essentially cast infant psychic life
in terms of the grossly disturbed adult.

The theory of Klein and her associates incorporated the basic tenets of Freud and Ferenczi’s model
of the infant mind. The undifferentiated phase (merged objects) of development (autoeroticism) is retained,
although, following Glover, Klein held firmly to the notion that early on (first three months of life) the
infant experiences part-object relationships that are predicated on primitive distinctions between itself and
not-self (i.e., the breasty—hence the paranoid-schizoid position that she considered to be dominant during this
period. Klein and her colleagues also held to the notion of infantile omnipotence. Finally, they took the

81, 119
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unmodified view that the experience of self evolves primarily out of painful experiences: “It seems that at
first the conscious idea of ‘me’ is largely colored by painful associations. Phantasy is then taken up as a
refuge from the reality of ‘me’ (p. 55).!" Yet withal, they emphasized the important domain of subjective
life in infants:

Surely the [infant] feels, if it does not yet know, that it is at least “acquiring knowledge” of new sights
and sounds, and so on, every day. We say “he recognizes me!” and it means “he has preserved his
perception of me intact in his mind since he first took it in.” And I think the baby too knows in this
way that ke is involved in the process....!"?

This emphasis was later continued by Spitz (see below) and has continued, modified by extensive and
systematic direct infant observational study, into important contemporary approaches to infant psychic life
(see, for example, Emde??).

Loewald, Jacobson and Modell

While terms and collateral concepts have changed over the decades since Freud, the main presumptions and
imagery concerning early stages of nondifferentiation, regression toward fusion states, and omnipotence
have remained essentially unchanged in the developmental psychoanalytic literature,38 3% 40,7178, 79,93, 103, 1
28. 129 The writings all emphasize the basic compromise between the child’s need to retain the symbiotic
situation and opposing tendencies to loosen symbiotic ties largely by way of aggressive, narcissistic
expansion, and independent ego functioning.”!> 3 All stress the period of early infancy as being one of
nondifferentiation. Jacobson’! and Modell'%* viewed the early condition of nondifferentiation to be an
abiding feature of object-relational development. Modell wrote, for example, that the “wish to merge, to
fuse, to lose one’s separateness” (pp. 61-62) is elemental to all love relationships. Tensions and conflicts
associated with merging wishes and fears were central to Jacobson’s codification of these object-relational
principles.

According to Modell, the function of omnipotence is to deny (eliminate) separateness between self and
object—to create an illusion of action upon the object from a distance. Such denial serves to protect the ego
from feelings of loss.

The object that is eaten is “all gone”: it needs to be re-created...[I]nstinctual demands made upon
parental objects,...implicitly threaten the loss of the object. Therefore the danger of separation is not
limited to the danger of actual, physical separation from the protecting parental object, but may also
arise as a result of the fundamental ambivalent instinctual wishes that the child experiences toward the
parents...We [sic] suggest that the capacity for magical thought mitigates the danger of catastrophic
anxiety through the creation of an illusion of lack of separateness between the self and the object...
[This anxiety] is the motive of the institution of a magical, created environment that serves to mitigate
the danger of the experience of total helplessness, (pp. 22-23)

Jacobson viewed complementary processes of symbiosis to be at work with respect to the mother’s side of
the early dyadic relationship. In this context she cited Benedek’s® and Greenacre’s>’ comments regarding
the mother’s emotional ties to the infant. These complementary processes were conceived as something to
guard against. Drawing on the work of Olden'% 197 and Mahler, Jacobson emphasized the need on the part
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of the mother to maintain a climate of essential differences between her own and her child’s needs and roles,
thereby insuring that the merging wishes on the part of the infant are not solidified.

Modell, however, objected to the use of the term symbiosis because “there is no compelling reason to
assume that the object of this dyad is bound to the subject in an equivalent manner” (p. 41).!%4 He stated
that the concept of symbiotic object relationship is misleading in that it erroneously implies the existence of
a particular emotional bond of the object to the subject. Curiously, he stated that the emotional attitude of
the object to the subject may in fact be quite irrelevant; that is, a transitional object relationship on the part
of the subject (i.e., infant) may be established regardless of the attitude of the object.

Direct Psychoanalytic Applications to Infants: Spitz and Mahler

Spitz!?7-12° and Mahler?®~'% systemically applied themselves on an extensive scale to direct observations of
the infant-mother caregiving unit, introducing to psychoanalytic theory systematic observations of the
communications, interactions, and general behavioral patterns of infants with their mothers.* The work of
both of these individuals has transmitted the prevailing notions of initial self/other nondifferentiation and
the collateral sense of omnipotence, giving, at least ostensibly, an empirical foundation to theory formerly
based on reconstructions and clinical observations from adult psychic experience.

In the main, Spitz remained within the classical framework of psychoanalytic theory of object relations.
With Hartmann, Spitz'?® addressed the phenomenological dimension of the self, and he attempted to account
for it in his conceptualization of self development in infants. Unfortunately, some convolutions in his
analysis of the early stages of the self resulted in a failure to resolve some of the problems connected with
distinguishing self, ego, and awareness. Thus, he cryptically asserted that the infant’s

ever-increasing [external] cathectic investment finally compels the ego to become aware of the “I’s”
function in the unfolding object relations. Through this awareness of the ego the “I” achieves identity
as the self. (pp. 120-121)'?7

Following previous theorists, Spitz subscribed to the view that the infant stands poised between progressive
developmental forces away from the objectless (undifferentiated) condition of primary narcissism and
regressive forces toward that condition and that there exists a counterpart tendency in the mother: “the
equally conflicting strivings of the mother, to embrace and to remove” (p. 124).28

Under normal circumstances, in the first few months, the mother’s antithetic tendencies are in
harmonious interaction with the antithetic tendencies in the child. With the increase in the child’s
autonomy the synchronicity of child and mother is subjected to ever more disturbances. Such
asynchronous incidents, as well as the attempts from both sides to re-establish synchronicity,
contribute greatly to the richness of the developing object relations, (p. 124)*

Like his predecessors, Spitz held to the view that inevitable frustrations in the infant’s behavioral-affective
commerce with the environment facilitate the differentiation of the self. But he enlarged the crucible of self/

*To be sure, direct observation of infants by psychoanalysts preceded the work of Spitz and Mahler (see for example,
A Freud;*' Hoffer®®). However, unlike their predecessors, Spitz and Mahler represent focal points for contemporary
developments in the field of infant psychiatry, and so their respective works are emphasized here.
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not-self differentiation in an important way when he emphasized the function of action in the development
of self/other boundary representations:

The clash between the child’s will and that of the mother leads the child to recognize the limits of his
will, his wishes, his fantasies about himself, and thus the boundaries of the self are narrowed and set

up. (p. 139)

Finally, omnipotence, while infrequently mentioned by Spitz, was nevertheless a key part of his overall
model:

One may say without exaggeration that the self is fashioned from the atrophied remains of magic
omnipotence...This origin of the self, its linkage with magic omnipotence, will never be completely
eradicated and can be traced even in the adult. Reality testing blocks the road of return to the
omnipotent origin of the self. (p. 139)
Mabhler’s well-known theory of separation-individuation® % 190 epitomized contemporary psychoanalytic
approaches to early child development and psychopathology. For Mahler, the starting point in development
is the period (“first few weeks of extrauterine life””) of absolute primary narcissism, termed the stage of
normal autism. Mahler characterized this period as one of virtual absence of object cathexis, except for
instances where transient responses to external stimuli can be demonstrated. Re-evoking Freud’s analogy of
the bird’s egg,** Mahler'% depicted the phenomenology of this period as one in which

...the infant seems to be in a state of primitive hallucinatory disorientation [my emphasis] in which
need satisfaction seems to belong to his own “unconditional” omnipotent, autistic orbit, (p. 42)

In the second month and beyond,

dim awareness of the need-satisfying object marks the beginning of the phase of normal symbiosis, in
which the infant behaves and functions as though he and his mother were an omnipotent system—a
dual unity within one common boundary. [It is] that state of undifferentiation, of fusion with mother,
in which the “I” is not yet differentiated from the “non-I” and in which inside and outside are only
gradually coming to be sensed as different. (p. 44)

In Mahler’s theory, then, the mother-infant unit is viewed as the essential ego, an extension of Freud’s
concept of “purified pleasure ego™ and a direct application of Spitz’s concepts of the auxiliary ego and
“unified situational experience.”!?’

Although not the totality of primary narcissism that characterizes the normal autistic phase, the symbiotic
phase, according to Mahler, is essentially a condition existing “within the orbit of the omnipotent symbiotic
dual unity” (p. 46).%° The ego is now being “molded under the impact of reality, on the one hand, and of the
instinctual drives, on the other” (p. 46).!% The infant’s inner sensations

*This point comprises one of Spitz’s many original and lasting contributions to psychoanalytic approaches to infancy,
his emphasis on the communication matrix with its emotional climate and the critical auxiliary ego functioning of the
mother. Some contemporary psychoanalytic approaches to the study of early affect communication® 3! owe much of
their impetus to Spitz’s seminal work in these areas.
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...form the core. They seem to remain the central crystalization point of the “feeling of self,” around
which a “sense of identity” [ego feeling;3? identity theme®'] will become established.... The
sensoriperceptive organ—the “peripheral rind of the ego,” as Freud called it—contributes mainly to
the self’s demarcation from the object world. The two kinds of intrapsychic structures together form
the framework for self-orientation, (p. 47)'%¢

The child’s movement through the four subphases of separation-individuation (differentiation; practicing;
rapprochement; individuation and object constancy) entails a long series of behavioral transformations and
achievements aimed toward differentiating the self and object from the original dual unity. In the first three
years of life the stimultaneous or alternating attraction to (to combat separateness) and threat of remerging
with the mother (and losing individuality) looms in the background of the infant’s and young child’s
development. According to Mahler,’ it is the basis of an entire life cycle of longing, derived from the
original symbiotic motive, for the actual or fantasized ideal state of self—that perfect and blissful state of
union between infant and mother. (See also Joffe and Sandler.”> See again Modell, above. See also the
recent experimental work of Silverman, Lachmann and Milich.'?#) Correlatively, there is the potential parental
liability of overgratification or overfrustration, which could draw the child regressively or fixate it to a level
of nondifferentiation. (See again Jacobson, above.) It is not uncommon in clinical presentations for these
liabilities to be interpreted as central causes of severe early childhood disturbances,® 1> 33 85 98 and they are
certainly part of the theoretical foundation upon which several contemporary psychoanalytic models of severe
adult psychopathology are built.”% 101> 122

EPISTEMOLOGICAL FACTORS

Given the foregoing psychoanalytic material, it is pertinent to consider briefly the genetic epistemology of
Piaget, since his view, generated from a wholly different orientation, seems to corroborate some of the
psychoanalytic points that have been cited.

The child interview data amassed and reported by Piaget is compelling when one ponders the thesis that
self and non-self are indistinct in the child’s mind. Yet Piaget had in mind an ultimate formal logical
distinction, not the practical and everyday distinctions made by young children between themselves and
others. Thus, he averred that the self/other distinction did not occur until 11-12 years of age (p. 241),''® and
he held that not even by direct intuition could this distinction be made before then (p. 129).'1¢ These are, of
course, positions contrary to psychoanalytic thought.

“The problem of the child’s consciousness of self is extremely complex and it is not easy to treat it from a
general standpoint”—so begins the section on consciousness of self in Piaget’s early book, The Child’s
Conception of the World.'1®

The child may be aware of the same contents of thought as ourselves but he locates them elsewhere.
He situates in the world or in others what we seat within ourselves, and he situates in himself what we
place in others. In this problem of the seat of the contents of mind lies the whole problem of the
child’s consciousness of self, and it is through not stating it clearly that what is in fact exceedingly
complex is made to appear simple...The consciousness of self rises in fact from the dissociation of
reality as conceived by the primitive mind and not from the association of particular contents. That the
child shows a keen interest in himself, a logical, and no doubt a moral, egocentricity, does not prove
that he is conscious of his self, but suggests, on the contrary, that he confuses his self with the
universe, in other words that he is unconscious of his self. (p. 125)
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...the child begins by confusing his self and the world—that is to say in this particular case, his
subjective point of view and the external data—and only later distinguishes his own personal point of
view from other possible points of view. In fact the child always begins by regarding his own point of
view as absolute, (p. 126)

Piaget’s references to the self here are essentially epistemological, largely centered on the capacity for self-
reflective (observing ego) thought. As much as his writing on the subject contains references to particular
confusions between self and external world, Piaget’s perspective is always from the standpoint of the
child’s inability to introspect and to conceptualize the other’s point of view in a situation.* In his thinking,
Piaget borrowed from earlier psychologists, particularly Baldwin,! who spoke of an “adualistic” period in
development in which perception and reality are not distinguished from one another. It is, however, a period
in which, according to Baldwin, “an incipient perception of persons as different from things” does exist.'?

Piaget’s idea of how the self becomes differentiated in the child’s mind from the external world is
similiar to the view held by psychoanalysts, namely, that it is through contact with and frustration from the
object world that differentiation takes place.'”> 1% Psychoanalysts have been concerned, of course, with
frustrations that are connected with drives (need satisfaction) or, in Spitz’s'3” view, affect-motivated actions.
From Piaget’s standpoint, frustration centers primarily on the clashes between points of view that arise from
the imposition of the child’s interpretations on others:

It is by a series of disillusions and through being contradicted by others that [the child] comes to
realize the subjectivity of feeling, (p. 127)'1°

Thus, it is through the experience of being thwarted, hence frustrated, by others’ points of view that the
child’s cognition of self as distinct from reality emerges. Interestingly, Piaget’s remarks concerning the self
and the external world referred to the five- to eight-year-old child, an age range in which, in
contradistinction to Piaget, psychoanalytic theorists consider self/object differentiations to be for the most
part (see Jacobson’!) established and functioning except in extreme psychopathological disorders.*
(Observational studies of children’s play during this age period in turn corroborate the psychoanalytic
view.!3? All of Piaget’s comments concerning the differentiation of self and external world, then, must be
taken from the standpoint of his dealing strictly with self-reflective capacities. Thus, while findings from his
interviews with children “point to the child’s ignorance of the fact [my italics] of subjectivity”!!® they do not
imply anything in the way of an absence of conscious experiences of subjectivity; nor do they imply an
absence of an awareness of distinctions between self and other in everyday social intercourse.

*While there is no basis whatsoever for disputing the infant’s inability to introspect it is not so clear that infants lack
totally the rudimentary capacity to take another’s point of view. Hoffman®” has recently communicated some highly
interesting examples of infants aged 15 and 20 months, respectively, who, by virtue of actions taken toward others,
must have possessed elementary capacities for evaluating the other’s point of view (see also Hoffman,®® Borke,” and
Lempers, Flavell and Flavell®°).

*It is perhaps ironic that none of Piaget’s major discussions concerning the mental activities of children in the first two
years of life!!> 113.116 gpecifically raised the issue of self and other. In fact, none of them directly involve others, only
things and actions on things. In actuality, the observations themselves are not incompatible with a dismantling of the
idea of self/other fusion, omnipotence, etc., from the larger framework of psychoanalytic object relations theory. Yet, it
is clear throughout his writings that he held to the theory, following Baldwin (see Piaget'??), that the phenomenology of
infancy is devoid of self-awareness (see also Piaget!'9).
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It is well known that Piaget characterized the thinking of the young child as essentially egocentric, a term
referring to the child’s inferior position in logical and objective analysis. Egocentrism is not synonymous
with self-interest although individuals characterized by such qualities are often egocentric in their thinking.
Objectivity, according to Piaget,

consists in so fully realizing the countless intrusions of the self in everyday thought and the countless
illusions which result—illusions of sense, language, point of view, value, etc.—that the preliminary
step to every judgment is the effort to exclude the intrusive self. (p. 34)'16

Egocentrism ignores the existence of the self’s impact on perceptions and thought, disregards the relativity
of one’s own perspective, and thus takes the subject’s point of view as immediately real and absolute.
According to Piaget,

so long as thought has not become conscious of self [which is to say, conscious of the impact made by
one’s self in everyday thought and communication], it is a prey to perceptual confusions between
objective and subjective, between the real and the ostensible; it values the entire content of
consciousness on a single plane in which ostensible realities and the unconscious interventions of the
self are inextricably mixed. (p. 34)!'6

Nevertheless, these qualities of children’s thinking are evidently related to the absence of introspective
capacities—that is, self-observing ego capacities—not to the failure to differentiate representations of the self
and of objects. Young children know they are not the wind, the sun, their fathers, etc. and act, except when
pretending, in accordance with this knowledge. However, since children assume that all other objects in the
world act and feel as they do, they confer traits on them that are similar to what they experience of
themselves. But this animalistic trait does not require the corollary assumption that children make or feel no
actual distinction between themselves and others.

BEHAVIORAL FACTORS

The last two decades have witnessed a grand expansion of empirical investigatory interest in the human
infant. New technologies, particularly videotaping, permit detailed (microanalytic) analyses of behavior
sequences and interactive states and open new doors to the internal processing capacities of very young
infants. Affect, once viewed as part of the passive discharge phenomena associated with drive fluctuations,
now has transactional/communicative significance in the caregiving relationship, and Darwinian hypotheses
along these lines are now being resurrected after a long period of relative dormancy.?® The concept of the
infant as a sometime interactive partner has replaced the notion of the infant as a passive-dependent figure
(Mahler’s?” “passive lap baby”) in an asocial caregiving context.> !0 68

In this section I will emphasize that very early on in development the infant is a true agent in its social
relationships. This emphasis is supported by an accumulating array of observations and experimental
studies of early communicative and interactive capacities in infants (e.g., Lewis and Rosenblum,?
Thoman,'3? and Kaye’”). While they do not entirely dispose of many of the ambiguities characterizing early
infant developmental phenomena, these studies nevertheless offer glimpses of early organizational and
dynamic properties of infant mentation that not only do not require symbiotic conceptions of early object
relations but also challenge the utility of such conceptions.
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In this section, two questions will occupy the discussion of behavioral factors, each having to do with one
of two aspects of separation theory reviewed thus far: /) Is the 3—6-month-old infant symbiotic? 2) Does the
infant feel omnipotent in its relations with others?

Is the 3—6-Month-Old Infant Symbiotic?

This question has a corollary question: Is the 0—3-month-old infant normally autistic? The questions go
together because both refer to the premise that the young infant is incapable of making the fundamental
distinctions critical to the differentiation of self from object. These questions will be considered with
reference to infants’ periods of wakefulness, leaving aside those periods when infants are asleep or do not
sustain focused attention to surrounding events.

Peterfreund!®® has already exposed the terminological fallacy in the concept of normal autism. A number
of studies have shown that the infant is capable, from neonancy onward, of alert visual interest in the face—
or more precisely, in features of the face.* Brazelton®® based a significant part of his behavioral examination
of the neonate on this premise, emphasizing the distinct tracking of the examiner’s moving face. Haith’s
remarkable studies of neonatal visual perception indicate that far from being strictly reflexive—that is,
obligatory to the stimulus—the neonate’s “approach” to visual stimuli (and presumably faces as well) is an
active, self-guided process of inspection and analysis.®? Field er al?> and Meltzoff'® have separately
reported findings that, while highly controversial from the standpoint of imputing actual imitative capacities
to the newborn, take advantage of the quiet, wakeful states of facial interest commonly evident in healthy full-
term newborns.

Contemporary theories of early infant cognition emphasize the importance of motor processes in the
formation of mental representations of space and objects. (Piaget, of course, is a major proponent of this
view.) Yet well-known and widely cited neurophysiological studies by Hubel and Weisel’® (see also
Colonnier,!” Edelman and Mountcastle,?? and Szengothai and Arbib!3?) provide evidence of probable innate
feature analytic mechanisms in sensory perception that permit the organism to make basic perceptual
distinctions. Their findings are compatible with another view of early mental representational processes,
namely, that object representations are not solely derived from actions upon the object but from direct
perceptions of the object.*

These neurophysiological and epistemological considerations provide an empirical foundation for
conceiving of the very young wakeful infant as oriented toward external events in the surrounding world—
capable, in other words, of direct perceptions of objects as existing apart from its own body. The organism
is equipped to act not as though an external/internal distinction exists but on the basis of an ability to make
an actual external/internal distinction. Thus, Ball and Tronick? have documented neonates’ anticipations of
impending collisions with approaching objects, and Wishart, Bower and Dunkeld'4} have shown through
infrared photography that young infants would suddenly cease reaching for objects when the laboratory lights

*The bulk of formal research strongly suggests that the face of the parent is not perceived as a Gestalt until 3-4 months
of age!6 123 Yet, the capacity for feature analysis and extraction of information from the face is a conspicuous and
documented set of visual factors from neonancy on.'® 62 The point underlying my comments about the 0—3-month-old
infant is

not that the infants are visually drawn to (and visually alert to) the “faceness” of the parent but that they are alert to the
facial features of the parent. Far from being phenomena that can only be exposed through the advanced technology of
the infant behavior laboratory—the latter does, of course, allow for crucial refinements to be made at microtemporal levels
—they are conspicuous phenomena in everyday contact with parents and their 0—3-month-old quietly awake infants.
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were extinguished. Recent observations of patterned visual-behavioral interests (pre-peek-a-boo-activity)
made between 6 1/2—17 weeks of an infant’s development have suggested the ability to make external/
internal representational distinctions.®

Very young infants prove capable of face-to-face engagements, and they are equipped as organisms to
register the textural and spatial information that is required to make such representations at
neurophysiological levels. It is likely, then, that almost from the very beginning the infant makes elementary
body/nonbody distinctions that are the direct precursors of self/nonself distinctions. These body/nonbody
distinctions call not for a theory of autism or symbiosis but rather for further elaborations of a theory of the
body self® that is from the beginning imbued with primary self feeling, i.e., a sense of presence in the perceived
world of objects.*

Does the Infant Feel Omnipotent?

Does the infant feel all powerful? Doesn’t the infant feel omnipotent when it is fed in response to its cries?
The tacit assumption in these questions is that the infant feels an illusory omnipotence—illusory because
objectively the infant is vulnerable, dependent, and helpless; omnipotent because things happen when the
infant wants them to. But do infants ever not get what they want? Is a feeling of efficacy in the world—the
feeling that one can make things happen, which is certainly a characteristic of the 3—6-month-old,? 13, 138
the same as the feeling of omnipotence? We have accumulated in our behavioral laboratory evidence that
many attempts by babies to make things happen, both interactionally as well as nonsocially, fail. Trying to
capture the mother’s attention, trying to get out of a high chair, trying to reach an object that is just out of
reach—all constitute instances wherein the feeling of efficacy is not forthcoming because the aim of the
behavioral attempt is not achieved. The babies’ reactions in Brazelton et al.’s study'! of still-faced mothers
constitute additional evidence that the infant whose intended interactions are thwarted is not in a position to
feel omnipotent.

Freud was correct in ascribing a role to pain and frustration in the development of a sense of the limits in
reality. Similar assertions can also be found in Piaget'!® and in some Soviet psychological writings (e.g.,
Leowald®*). But Freud did not dwell on experiences of a nonpainful, nonfrustrating, nonthwarting nature—
experiences that also contribute to the acquisition of sensorimotor impressions of self, not/self, things-
affected-by-self, etc. Too much is now known about the early intentional capacities of infants to fall back on
a theory of symbiosis and omnipotence as explanatory or even descriptive of the infant’s subjective
experiences. The behavior of infants, preserved on videotape and calculated to the second,® 3% 135 136
attests to the very young infant’s active interests in the social world—and even to some differential
behavior patterns according to who (father, mother, unfamiliar adult) the partner is.?’ Lewis and Brooks-
Gunn®’ have described the distinct action-outcome pairings (cognitions) of this period which, despite an
absence of permanence, could well be the basis of clear-cut sensorimotor self/other distinctions during the
3—4 month period and beyond. These are not concepts, of course, but percepts—proprioceptive in large part

*This is a distinct alternative to Piaget’s constructivist account and it is the subject of a recent cogent theoretical discussion
by Butterworth.'* Butterworth draws on Gibson’s theory?* >* of direct perception, which holds that perception does not
depend on action patterns for mental constructs. The theoretical orientation, then, is one of “direct realism”'* as opposed
to the “indirect realism” of Piaget.

*There is, of course, a substantial psychoanalytic literature that addresses the topic of primary self (or ego) feeling (see,
for example, Federn,3> Greenacre,>’ Rose,'?% 2!, Jacobson,”! and most recently Pine'!”) but which does not deal with
any of the issues I have raised in the service of correcting problems with symbiotic postulates.
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but also cross-modal (i.e., visual-tactile, visual-proprioceptive, etc.). They do not achieve concept status per
se until the child has gained the capacity for rudimentary self-observation and reflection, a capacity that is
native to older childhood and adolescence. But the absence of a self-reflective capacity should in no way be
used as the standard by which the capacity for self/other distinctions is judged, for they truly are of a
different order of experience (see Epistemological Factors, above).

The characterization of infant subjectivity as a condition of felt omnipotence derives largely from the
presumption of undifferentiated self/other representations during the symbiotic period. Naturally, if one is
all and all is one, there must be an all-encompassing sense of existence. However, behavioral and subjective
analyses of the infant (supra) suggest that the perceptual and affective worlds involve experiential
distinctions, even though they are not a matter of self-knowledge per se. Following Piaget, the infant’s
actions upon objects may be viewed as the predominant vehicles through which these representational
distinctions are constructed. /nframodal perceptual-behavioral experiences (e.g., object seen/not seen,
object palpated/not palpated) and intermodal perceptual-behavioral experiences (object seen can be touched/
not touched; object shaken can be heard [rattle]/not heard [teething ring]), each corresponding to early stages
of sensorimotor development,''3 are both predicated on such distinctions.

The symbiotic foundation removed, it is difficult to mount a reasonable case for infantile omnipotence or
grandiosity. True, in the play of children one frequently witnesses sequences and episodes of
omnipotent contents, which are largely associated with the egocentric cognitions of children. Much of this kind
of play derives from imitations of and, in older children and adolescents, identifications with adults; or from
temporary excitements engendered by being powerful; or from the temporary abandonment of constraints
imposed by external and internal limits; or from needs to counteract pervasive feelings of vulnerability,
helplessness, or inferiority. There is, then, a capacity to represent and feel oneself as omnipotent within the
bounds of play or pathologically suspended reality testing. This capacity, however, may well be an acquired
one, whose appearance of innateness is inevitable given the child’s cumulative experiences with adults in
caregiving relationships that are suffused with the latter’s power. The adult’s experience of the child (and
infant) is, in turn, a key factor in the ascription of omnipotence to the latter. This will be elaborated further
in the next section.

SOURCES OF INFERENTIAL ERROR

There is poetry in the antithetical concept of a dual unity'?° or of “a self-object polarity, even when self and

object representations are not yet differentiated” (p. 17)”°. Poetry, which appeals to us as a medium for
bringing the ineffable into relief against a background of nonverbal experience, bridges the verbalized and
nonverbalized realms of experience. It is not surprising, therefore, that some of the most elegant depictions
of infant psychic life in terms of symbiotic theory are indeed poetic.”* '4?

The poetry in this case, however, does not necessarily capture the realities under scrutiny and may reflect
more of the poet than the poetic object. Because the theory of symbiosis and omnipotence is formulated on
the basis of psychic material drawn from adults as well as from direct observation of and interaction with
infants, objective analyses of the phenomenological terrain of infancy must first deal with two sources of
inferential error: /) errors involving reconstructions from adult psychic material and 2) errors deriving from
ascriptive processes in adults’ perceptions of infants.
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Reconstruction

Freud had a well-known penchant for archeological-evolutionary technique and analogy, according to
which it was possible to reconstruct (archaecology) the past on the basis of presently observed structures and
according to which early forms were germinal to later forms (evolution). In a timely discourse on the
processes of psychoanalytic inquiry and inference, Spence!?> has recently drawn into sharp focus some of
the fallacies that attend reliance upon reconstruction as a tool of scientific reasoning. His thesis is that
inference made from clinical data concerning past events in an individual’s life, which are gathered from
free associative or active recollection material, is better conceptualized as

...a construction [“creative proposition”] rather than as a reconstruction that is supposed to
correspond to [an actual] something in the past. (p. 35)

Spence’s discourse enlarged on the important distinction to be made between two kinds of truth, historical
and narrative, in the conceptualization of relationships between past events and present circumstances.
Drawing on cogent methodological critiques by Viderman'37 and Lock,”? Spence carefully demonstrated
why reconstruction of past history is an extremely tentative and illusory proposition. According to Spence,
historical truths may ultimately be less important than narrative (constructed) truths to the individual’s self-
coherence. To the scientist and clinician concerned with infant phenomenology, the narrative truths derived
from adult phenomenology must defer to the data of direct observation and inference, much as the historian
faced with both primary documents and secondary sources will defer to the former.

To summarize Spence’s reasoning, without recapitulating its careful and straightforward demonstrations, *
1) the existence of formal correspondences between present circumstances and past events does not imply a
causal relation between the two, and 2) finding even partial correspondences is likely to be by chance (p.
1511%).'2%> As Spence pointed out, strong observer bias undermines the possibility (let alone the feasibility) of
making meaningful assessments of the chance factors operating in reconstructive inference processes. There
is also the question of how specifically the reconstruction is to be formulated. Global reconstructions are
much more likely to be confirmed than highly specific ones, particularly if they overlap with universal
truths or conventional wisdom.

In the history of psychoanalytic theories concerning symbiotic, omnipotent, and regressive characteristics
of infancy, much of what has been suggested to us about infant phenomenology is based on observations of
adult psychopathology, particularly under primitive or regressed conditions. Spence’s points expose the
essential methodological flaws in deriving views of infancy from observations of the functioning of older
children or adults.

Ascriptive Processes

Infants are natural projective screens for adults: embodying a host of individual (most often parental) and
collective aspirations and trepidations, they are the most palpable link between the individual and
immortality. The infant’s position in life is therefore profoundly, if not cosmically, charged for the
individual, and subject to the timeless ascriptions that flow from the mortal soul.

*Spence illustrated, for example, how in case studies Freud and other analysts have sometimes hypothesized the
occurrence of early events on the basis of manifest patient material and then taken the reconstructed events as facts upon
which later events, as explained by them, were based.
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In “On Narcissism” Freud** wrote:

The primary narcissism of children which we have assumed and which forms one of the postulates of
our theories of the libido, is less easy to grasp by direct observation than to confirm by inference from
elsewhere. If we look at the attitude of affectionate parents towards their children, we have to
recognize that it is a revival and reproduction of their own narcissism, which they have long since
abandoned.... Thus they are under a compulsion to ascribe every perfection to the child—which sober
observation would find out occasion to do—and to conceal and forget all his shortcomings.
Moreover, they are inclined to suspend in the child’s favor the operation of all the cultural
acquisitions which their own narcissism has been forced to respect, and to renew on his behalf the
claims and privileges which were long ago given up by themselves.... At the most touching point in
the narcissistic system, the immortality of the ego, which is so hard-pressed by reality, security is
achieved by taking refuge in the child. Parental love...is nothing but the parents’ narcissism born
again, which, transformed into object-love, unmistakably reveals its former nature.

Thus, Freud was keenly aware of ascriptive processes underlying adult perceptions and interpretations of
infant psychic life. Yet he opted for a view that the primal narcissism of infancy is revived in parenting
rather than derived from adults’ fantasies and ideals about infant psychic life. While parental narcissism as
described by Freud is easily observable and, to a large extent, penetrable by means of psychoanalytic
inquiry, its genesis need not be attributed a priori to the early forms and conditions of narcissism he
postulated—that is, narcissism characterized by the absence of self/other distinctions (with its corollary
regressive pulls) and omnipotence. Equally tenable, for example, is the hypothesis that parental ascriptions
of narcissism and omnipotence to the psychic life of the infant are a function of the parents’ deeper
knowledge that the infant is in fact vulnerable to and largely helpless in the face of the powerful adult world
surrounding it. A corollary hypothesis might be that narcissistic ascriptions made by parents are in fact
idealizing defenses against hostility or potential aggression toward the child,'*° a factor in civilization well-
documented by history.!? 36 60

There are several infant traits common to everyday adult contacts and interactions with babies, and they
bear directly on the ascription of omnipotence to infant subjectivity. Thus, infants are in a position to arouse
many affects in adults that frequently favor perceptions of the former’s omnipotence. First, the physiological-
behavioral states of infants, particularly in the first few months of life, frequently change and thereby affect
their manner of engagement. Correlatively, their attentional states are brief. They characteristically focus
their attention from object to object; or, as numerous examples from our videotaped observations of infants
show, attention may shift cyclically from autoactivity to interactivity. As anyone who interacts directly with
infants knows, the baby always takes the lead in such circumstances. In fact, when one “forces” oneself on
the infant, for example, either by constantly adjusting oneself in order to remain in the infant’s visual field**
or by intensifying the social stimulation of the baby (unpublished observations in our laboratory), infants
visibly thwart the insistent partner through gaze aversion. As unsocialized beings, infants do not follow the
rules that govern ordinary social intercourse. However, they seem to follow many simple interactive rules
(routines) that are either innately endowed or acquired through interactions. It is a fact of everyday
laboratory experience, easily replicable in the natural environment, that when adults violate these rules
infants behave in ways geared toward “restoring” them.'3¢

Second, through self-directed, egocentric pursuits, older infants and toddlers frustrate and thwart their
adult caretakers. Persistence and insistence in matters of self-interest and a refusal to take the other’s point
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of view (which is not the same as failing to differentiate the self and other), are familiar and sometimes
aggravating traits in infants and toddlers, which lead occasionally to their being characterized as tyrannical.

Third, infants and toddlers require large amounts of attention and involvement from the caregiving
environment. Matters of safety and protection, discipline and control, and basic affiliative needs on the part
of the young child stand ready to press the vulnerable adult caregiver (e.g., the socially isolated parent, the
highly ambivalent parent, and the parent who has no other duties or personal outlets) into feeling enslaved
by the child.

Finally, adults’ own generative needs as beings conscious of their individual mortality may spiritually
incline them to exalt the condition of infancy. The inffant as tabula rasa, fresh start, renewal of life,
innocent creature—all convey basic existential themes that devolve from adults’ contemplations of their
own limits and finiteness in life.

Ascriptions are made throughout everyday intercourse with infants. Most are innocuous in substance and
reflect shifting affects aroused in the course of stimulating, controlling, or prohibiting them.”® Ascriptions may
be idealizing or indicting in quality and serve to enhance or diminish the infant. In toxic forms, ascriptions
become dangerous forces in the caregiving practices of parents and lead to abuse or other damaging events
in the life of the infant. In both positive and negative forms, though, it is the adult’s experience of the infant
that is central, not an archaic condition of infancy that reasserts itself.*

CONCLUSION

Although more behavioral observational material could be adduced to counter the alleged utility of
symbiotic theory, such data may still not amount to deductive proof. As Mahler and McDevitt”® have
recently stated:

Whereas there is no conceivable method by which the validity of the hypothesis of a symbiotic phase
of the mother-infant dual unity can be proven, it is just as impossible, we think, to empathically or
otherwise provide or militate for acceptance of the contrary hypothesis—namely, that the infant of a
few weeks “knows” or even “feels” that it is his-self that reacts to stimuli emanating from the “other,”
or that he can in any way discern them from stimuli arising intrinsically within his own body. (p. 828)

Hypotheses that cannot be falsified are of little value to the scientist unless they have some heuristic value.
Ironically, the chief heuristic value of symbiotic theory consists of providing a plausible set of syntheses
concerning the etiology and subjective correlates of many conditions of adolescent and adult
psychopathology, particularly borderline and psychotic conditions.”® 02 Yet, symbiotic features of
psychopathological, as well as normal, adult adjustment (and this includes rapprochement themes as well)
cannot be argued to derive from earlier stages that, in circular fashion, have been essentially constructed out
of the adult experience. The infant specialist must seriously question the value of symbiotic theory because
its explanations and predictions of the infant’s everyday behavior often seem less reliable than those based
on simple description.

*The point here is not that introjects derived from early childhood experiences do not operate to form adult
outcomes (see the valuable insights of Fraiberg, Adelson and Shapiro®’ concerning the insidious role played by
negative maternal introjects in the mothering of some infants), only that the outcome is not a derivation of an
inherent pattern of infantile omnipotence.
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Theories serve two purposes in science. On the one hand, they organize and synthesize facts derived from
systematic observation and inference. On the basis of such syntheses, hypotheses are formulated that either
predict or lead to new facts or to new interpretations of old facts, and thus to new insights and new actions
on behavioral events and situations. On the other hand, theories are used to speculate in areas where facts
are few or absent. Such theories, while compelling for their apparent logic or their appeal to intuition or
imagination, are, as Freud*®> 4’ once characterized psychoanalytic instinct theory, mythologies:
philosophical excursions awaiting empirical tests. One cannot escape the impression that the symbiotic
theory of object relations grasps for a kind of philosophical rectitude when it emphasizes the intrinsic
tension between oneness and separateness. But the remaining questions for symbiotic theory, with its
corollary postulates of omnipotence and intrinsic regressive pulls toward self/object fusion, are: What does
it predict (correlatively or causally)? To which behavioral data does it refer correlatively? To what internal
events, in terms of the infant’s and child’s actual state of helplessness and naive experience of adults, do these
traits actually apply in the infant’s direct experience of the world?
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PART II: DEVELOPMENTAL ISSUES
7
Looking Out from the Isolator: David’s Perception of the

World
Mary A.Murphy

Baylor College of Medicine, Houston
Jacqueline B.Vogel
Texas Children’s Hospital, Houston

David, who from September 1971 to February 1984 actively lived his life in a sterile isolator, was
severely deprived of experience of the physical world. His difficulty with the concepts of space, depth,
and size related clearly to his limited experience rather than to cognitive or visual-motor-perceptual
deficits.

To write an article about David,* who from September 1971 to February 1984 actively lived his life in a
sterile isolator, is painful. Although it has proved to be therapeutic in our mourning process, it is by no
means the closure of our sadness. David described the authors as “best friends, Mary number one, Jackie
number two.” Our relationship spanned the greatest part of his life; we were with him when he left the
isolator and at the time of his death. The very personal and private nature of our involvement allowed us

Reprinted with permission from Developmental and Behavioral Pediatrics, 1985, Vol. 6, 118-121.
Copyright 1985 by Williams & Wilkins Co. David’s gnotobiotic care was funded, in part, by USPH grant
RR-00188, from the General Clinical Research Centers Branch, National Institutes of Health.
Developmental support for David was provided formally from age 3 years until his death by a
multidisciplinary team based in the Meyer Center for Developmental Pediatrics and headed by Murdina
M.Desmond, M.D.

*David was placed in a sterile isolator moments from birth because of severe combined immune deficiency. His care
alternated between identical isolator systems at Texas Children’s Hospital and at the home of his parents. Until age 8,
50% of his time was spent at the hospital in periods of 4 to 6 weeks. Then for 3 1/2 years his time at home increased,
varying from 6 weeks to 5 months; his last 9 months were spent mostly at the hospital. The space suit was used six
times: four times within the hospital and twice for a brief trip to his home.
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unprecedented opportunity to observe a child develop in an environment so different and unusual that it is
virtually impossible to comprehend.

David’s unique perceptual development intrigued us from the beginning and seemed worthy of
description. We are not offering a systematic case history, let alone a conceptual model. To have placed this
child into a situation of experimental study would have destroyed our ability to support him emotionally.
Our intimacy with David and the tragic circumstances of his life obviously preclude our ever being able to
present him as a research subject. If our observations about David stimulate interest or even controversy
about the way in which children in limiting environments grow and develop, then a closer look at these
children would be a most fitting tribute to a very special and much-loved child.

HIS PHYSICAL WORLD

To understand the limits of David’s knowledge of the world, his environment must be described. The
isolator in which he lived consisted of a 6x8x6 ft high plexiglass room and three rectangular flexible plastic
“bubbles.” The largest bubble, 6x2x4 1/2 ft, and the small supply bubble, 4x2x3 ft, were on a table; a
4x2x4 ft transport bubble was on a wagon. All of these were housed in a room on the third floor of the
Texas Children’s Hospital. Windows all along one side faced West. The opposite side had two doors
opening into a hall. From the windows, David saw the doctor’s parking lot, a two-story hospital annex, a
traffic artery and, across the street, a variety of buildings. Directly opposite was a one-story bank, to his left
a 14-story Holiday Inn, and to the right a five-story medical clinic. He could see the front as well as the roof
of the bank and two sides of both the clinic and the Holiday Inn. To his left he could see the Holcomb-
Fannin and Interfirst Bank buildings and the front of the more distant Shamrock-Hilton Hotel.

David’s isolator system in his parents’ home was identical to the one at the hospital, but his view of the world
was from ground level. The playroom was parallel to and inches away from a large picture window. He
could, in essence, sit or stand at the edge of the front yard.

Observations

The first author’s (M.A.M.) involvement with David began during a visit to his home in September 1974,
the month of his third birthday. Already, he had an excellent vocabulary and could identify virtually any
geometric figure. He defined many objects or pictures by shape and described a tree as a brown rectangle
and a green circle. He refused to believe that the green was given its color by leaves and was only
convinced when he watched from the window as a branch with leaves was broken off and brought to him. He
asked that a leaf be put beneath the clear plastic bottom of his isolator so that he could examine it.

On the second author’s (J.B.V.) first visit, the 16th of July 1976, David’s parting request was that she
write the exact date and time of her return on his calendar. Since he functioned by clock and calendar, his
mastery of time concepts was precocious. Even before he could actually tell time he used the clock.
Probably few, if any, children have ever gazed at a clock so much. He was dependent upon people and
things coming into his world, and lateness or changes in routine were stressful for him. He never seemed to
lose his orientation to time. At 9:30 p.m., the night before he died, as weak and ill as he was, he had both of
us scrambling to repair the television because Star Trek would be on at 10 p.m.

David’s difficulty with space, depth, and size related clearly to his drastically limited and confined
physical experience rather than to cognitive or visual-motor-perceptual deficits. He consistently performed
in the superior range (age 8; WISC-R Performance IQ 126) on intelligence tests, and his school
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achievement test scores were always above his grade placement. Eye-hand coordination and dexterity skills
were always excellent. At age 4 he had a sight vocabulary of at least 50 words.

At 5, he said, “Nothing in the whole world is as big as the hospital parking lot.” He insisted that the
buildings across the street had no backs. The two visible sides of the Holiday Inn and of the medical clinic
he described as “flat,” and the edge of a building was merely a line. The same was true of the bank roof and
front. Neither drawings nor explanations convinced him that the buildings actually had four sides.
Construction paper silhouettes pasted on a blue poster board were to David no different than his percept of
the buildings and sky. To teach him the concept that the building has a front and back, M.A.M. built models.
The first step was to draw each side that he could see. He described the window positions and determined when
the drawings were correct. Then with sticks for reinforcement the sides were pasted together, duplicating
the buildings. Finally, at age 6 he conceded that the buildings did have four sides. However, he still insisted
they only had windows on one side. He asked someone to check for windows on the other side of the
medical clinic, and, unfortunately for the teaching sessions, this building does have windows on one side
only.

From age 5 on David frequently requested sketches of what could be seen from our windows at home:
backyards, courtyards, streets. Attempts at a more complex drawing which showed a floor plan with front,
back, and side yards frustrated him. “Don’t bother about that, Jackie,” he would say, “just draw what you
can see from one window.”

At 6 a “space suit” designed by NASA allowed David a limited opportunity to walk outdoors on two
occasions. After he was outfitted, he was taken by a van to his home and enjoyed playing with a hose and
water in his backyard. When a second excursion was planned, he again wanted to go into the backyard and
sprinkle. When M.A.M. discussed this excursion with him beforehand, it became evident that he did not
realize that his family’s house had four walls. Its structure remained obscure to him even after detailed
descriptions. For this reason, it was planned that he be allowed to walk completely around the house. Others
involved in the excursion thought this ridiculous, since this very bright boy, of course, knew that houses had
four sides.

David was familiar with the front yard because of his view of it from the window. When the van parked
in front of his house, he got out and, surprisingly, started to walk across the street away from his front yard,
saying, “I want to go in the backyard.” When attempts were made to redirect him, he asserted adamantly,
“No, no, I want to sprinkle in the back.” Finally, on faith alone, he agreed to cross the front lawn to the
backyard. After going completely around the house, his comment was, “Gee, Mary, you’re right, the house
is a box, and the backyard is where you said it was. You know everything!”

Similarly, he was confused and unsure about the different floors in the hospital itself. He understood that
the rows of windows in the buildings across the street each represented a story, but he did not relate this
knowledge to the hospital. He knew that M.A.M.’s office was on the first floor directly under him (he was
on the third), because he had visited it, but until age 7 he was certain that no story existed between. Only an
elevator stop on the second floor convinced him. As far as he was concerned, there were only three floors in
the hospital: First, Third, and Seventh (J.B.V.’s office).

The Interfirst Bank and the Shamrock-Hilton Hotel are similar in height, both being approximately 16
stories high. The Shamrock-Hilton, however, is a much larger building in terms of cubic feet. Because
David viewed it at a greater distance, it was impossible to convince him that the hotel was really the larger
of the two structures and only appeared smaller due to the effect of distance. After counting the stories in
the building he reluctantly agreed that they were the same height, but he could not comprehend the more
complex issue of square footage or the amount of ground covered by the building. The linear perspective in



102 LOOKING OUT FROM THE ISOLATOR

his sketch (see Fig. 1) is correct, yet at 12 he firmly believed that the Shamrock-Hilton was the smallest
building, when in reality it was the largest. He held to his trust in appearance.

At age 11 two weather circumstances, fog and rain as the sun set, did help to give David a vague percept
of distance. On a foggy night when the Holiday Inn lights were brighter than the Interfirst Bank and the
more distant Shamrock-Hilton Hotel lights were barely visible he said, “I think I understand what you were
trying to get at with the little flashlight.” One evening he related how he had watched rain approach the
hospital, “I could see the parking lot get wet; as the rain came closer the sun moved back.”

David knew at age 4 that it took 1 hour to drive from the hospital to his home, and he knew that it took 5
minutes for M.A.M. to drive from the hospital to her home. However, he could not relate distance to time. At
age 7 he outlined a route on a road map from St. Louis to Houston and then to an address on a city map. But
seeing locations of homes on a map did not help him to comprehend distance. M.A.M.’s attempts to
construct a “map” with boxes for buildings and string for the road to his home were met with “No, no, that’s
not right. We can never do it as long as I’m in here and you’re out there.” It was only after the excursion in
the space suit to his home, when shown were M.A.M. lived (en route to his house), that he began to
associate time and distance. He said, “Mary, be sure to show me where you live on the way back,” realizing
that he needed a reference point both coming and going. When he was back at the hospital he said, “Now I
understand why it takes you only five minutes to get here.”

The vast expanse of the oceans eluded him, as became evident when M.A.M. told him when he was 11 of
her plans to fly to Singapore. He located Singapore on the globe, and stated that it certainly was far away,
about halfway around the earth. To her lament at having to fly 28 hours, his comment was, “Well, if you
don’t like flying that long, why don’t you just drive over?” His advice after listening to explanations that
driving across the States took days and that one cannot drive on oceans was, “take a ship.” Cognitively, he
was aware that Houston and Singapore were far apart and he reluctantly conceded, “You should probably
just go ahead and fly.” Clearly, the relationship of time and distance continued to remain a mystery to him.

The concept of bodies of water, lakes and rivers and pools, were virtually impossible for David to
understand. Even more basic than David’s problem with water was his belief that the ground’s surface was
like a sheet of paper. Trees had no roots, and, certainly, holes did not exist. J.B.V. undertook to explain
trees and roots by bringing a plant in a pot of soil. He was allowed to pull up the plant and see the roots.

The underpass at Fannin and Holcombe Streets could not be explained to him despite many attempts.
From his vantage point, he could only glimpse the top of the railing marking the beginning of the
underpass. He would see cars on the one-lane frontage road continue at street level, while the cars in the center
two lanes disappeared. Even photographs taken by J.B.V. from all sides of the underpass failed to clarify its
structure or the practical function of an “underpass.”

David showed little interest in photographs of landscapes but could analyze subtleties of abstract and
surrealistic paintings for hours. Surprisingly, he inquired, “Why do you call those abstract? They are not
abstract, they are real. This is a peaceful forest, and that one is Hawaii Five-O. See the waves, the beach,
and seashells.” On many occasions, attempts were made to enlarge David’s understanding of the natural
world by way of nature documentaries on television. Despite repeated encouragement, however, his interest
in these films was minimal.

David preferred the “soaps” and situation comedies on television. One common element in these programs
was that the action is all in one room. He liked the characters in Little House on the Prairie, which has
many outdoor scenes, but he needed an interpreter. For example, when the horse and wagon went over a hill
and out of sight, he did not understand why it disappeared. Learning by television can distort perception; for
example, at age 8 he believed the cart was what “made the horse go.” When watching a film with action,
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Figure 1. Sketched by David in December 1983. From left to right: Three-story Texas Children’s Hospital wing, 10-
story Holcomb-Fannin Building, 16-story Interfirst Bank, 16-story Shamrock-Hilton top of Houston-Place. Right front:
two-story hospital annex and the doctor’s parking lot.

especially a Western, he would ask, “What happened, where is he?” or state, “Look up and watch, so you
can tell me what’s going on.” He had no problem following action in outer space films and cartoons.
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In February 1984, 2 weeks before his death, he was removed from his isolator to a regular room across
the hall. His view was restricted to the hospital’s second-story roof and wings. Until then he had always
watched for M.A.M. to park her car in front of the hospital. He asked, “Mary, where are you parking now?”
To the reply, “The same place,” he said, “Well, I guess you just can’t break a habit.” As to the garage where
J.B.V. parked, he had only a vague idea, since he never saw it.

Few people were aware that David’s percepts did not agree with objective reality. He understood this
problem and in conversion was quick to cover errors. His relationship with both of us was such that he
could discuss the discrepancy between his observations and assumptions and our descriptions of the physical
world. Having lost trust in his own perception, he needed to check out reality with us.

LITERATURE AND COMMENTS

Our observations of David’s perceptual development suggest that neither looking at buildings, photographs,
and television nor the use of the power of cognition is a substitute for experience. Phenomena must be
experienced to be learned.

In the 18th century British empiricist Bishop Berkeley argued that judgments made about depth, distance,
and space were based entirely on memories of past experiences. We would agree. The literature on visual
spatial perception, especially experimental studies, is voluminous, yet a survey produced only a few articles
that had any relevance to David’s case.!™

Two dominant theorists, Gibson and Piaget, stress the importance of interaction with environment. We
cannot fit our observations into Gibson’s’ framework: visual perception is direct and does not require
interpretation or experience; the organism’s locomotion and behavior are continually controlled by detecting
information from the environment. David’s description of his world as “flat” is the exact opposite of
Gibson’s (p. 286) position:

No one ever saw the world as flat patchwork of colors-no infant, no cataract patient, and not even
Bishop Berkeley or Baron von Helmholtz, who believed firmly that the cues for depth were learned.
The notion of a patchwork of colors comes from the art of painting, not from any unbiased description
of visual experience.

Piaget’s® theory that reality is constructed out of experience seems to hold the most promise in
understanding David’s perceptual development. Piaget’s” passage could almost have been written by David:

The sky seems to us a big spherical or elliptical cover on whose surface move images without depth
which alternately interpenetrate and detach themselves: sun and moon, clouds, the stars as well as the
blue, black, or gray spots which fill the interstices. It is only through patient observations relating the
movements of these images and the way they mask each ther, that we arrive at the kind of elaborating
subjective groups... At first, with regard to immediate perception, there exist neither conscious
groups nor permanent solids (the celestial bodies seem to be reabsorbed in each other and not to hide
behind one another), nor even depth.

“If we passed our lives fixed to a solid object, as do oysters to a rock, and were deprived of movement and
manipulations, our projective estimates would no doubt be excellent, but size constancy would probably not
develop.”!? Piaget’s oyster and rock can be seen as analogous to David and his bubble.
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Part 111

GENDER IDENTITY

The process by which a child develops a normal gender identity has been explained in the past by simple
answers, such as an identification with the parent of the same sex and an absorption of the sex stereotype
formulations of what constitutes masculine versus feminine behavior and attitudes. But serious studies of
this issue indicate that the development of gender identity is a more complex process that is shaped by a
number of influences. The first two papers in this section, the ones by Fagot and Huston, present
complementary reviews of the research literature and current thinking on this important developmental
topic.

Both Fagot and Huston emphasize that recent research studies indicate that the beginnings of gender
identity can be noted at an earlier age than was previously assumed, even as early as 18 months. Fagot
emphasizes the importance of the distinction between gender identity as a private subjective understanding
and gender role as a public expression of this subjective understanding. Gender identity is learned very early
in life and is very difficult to change, while gender-role behaviors can be modified or changed by a number
of factors, such as age or cultural change. In a similar view, Huston points out that the Women’s Movement
has radically changed traditional sex typing. The girl who wants to be on the little league baseball team or
play football is no longer automatically regarded as showing a denial of her “femininity,” nor is a father’s
active child-caring activities or interest in cooking labeled as “unmasculine” as they would have been even
in the recent past. Both articles review the complexities involved in the development of gender identity and
the currently more sophisticated research approaches that promise to illuminate.

The paper by Harkness and Super highlights the influence of the cultural setting in gender-role
development through a study of a community in western Kenya. In this community there is no gender
segregation until about the age of 6 years, when a shift toward same-sex peer activities begins. But clearcut
and different sex-role patterns do not become fixed until adult life, following ceremonial adolescent rites.
The authors conclude that gender segregation is the product of “the social settings of daily life, parental
theories of child behavior and the customary duties of children” operating as a system. They emphasize that
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it would be an error to attribute the pattern of gender segregation in America to personal growth alone and
suggest that “a larger cultural perspective” would be profitable.

The papers by Coates and Person and by Green both report clinical studies of boys with the DSM-III
diagnosis of gender identity disorder, which includes the persistent wish to be a girl and the display of
traditional female stereotypical behavior. Such effeminate boys do not show abnormalities of external
genitalia or sex chromosome pattern. The Coates and Person study concentrated on the psychiatric
evaluation of their cases, with the finding that 84% showed behavioral disturbances, and a majority had
significant difficulties in peer relationships and/or symptoms of separation anxiety disorder. The authors
conclude that these findings suggest that extreme boyhood feminity is part of a pervasive disorder rather
than an isolated finding. As they indicate, this formulation suggests directions for further research as to the
nature of this disorder.

The paper by Green reports a followup of a group of 44 boys with gender identity disorder, with the
finding that 30 of the 44 became bisexually or homosexually oriented. A comparison study of these 30 with
the 14 who became heterosexual would be of great interest. Further clarification of this syndrome of gender
identity disorder could undoubtedly result from a study of girls with the same disorder, with an analysis
comparing the results of the male study.

The final paper by Gualtieri and Hicks tackles the knotty problem of why boys have a significantly
higher incidence of neurodevelopmental and psychiatric disorders than do girls. The research literature is
reviewed, and the various theories offered as explanations are subjected to a critical analysis. Gualtieri and
Hicks then present their theory that the male fetus induces a state of maternal immuneractivity, which
“evokes an inhospitable uterine environment.” The authors admit that this theory is necessarily speculative,
but present some suggestive supporting evidence from the existing literature and their own research. Their
paper is noteworthy both for its comprehensive review of this baffling problem of selective male affliction
in childhood and for the heuristic value of their own concept.
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8

Changes in Thinking about Early Sex Role Development
Beverly I.Fagot

University of Oregon, Eugene

How do we learn to recognize ourselves and to live as beings endowed with gender? This paper
discusses changes in our answer to this question over the last 15 years. As our methods of study have
changed, we have been forced to see the development of sex role as an increasingly complicated
process. This paper documents two studies that were attempts to bring together two methodologies:
cognitive development and social learning. In the first study, 180 children were tested using the
R.G.Slaby and K.S.Frey (1975, Child Development, 46, 849—-856) gender identification interview. The
findings documented that children’s gender understanding followed the sequence predicted by
L.Kohlberg (1966, in E.Maccoby (Ed.), The development of sex differences. Stanford, CA. Stanford
Univ. Press): identity, stability, and constancy. However, the child’s level of gender understanding
was unrelated to the adoption of sex-typed behaviors. In the second study, a second group of 64
children, 20 to 30 months of age, were tested for understanding of gender labels, gender identity, and
sex-typed behaviors. Sex of playmates and boys’ play with feminine toys were related to
understanding of verbal gender labels. Reasons for continuing problems of interpretation in the sex
role area are discussed.

In science and out, a good question has consequences as well as answers. It stings us to thought as we try to
loose the knot of its particular mystery, but it also changes the way we think about other questions and,
sometimes, the way we lead our lives. How do we learn to recognize ourselves and to live as beings
endowed with gender? When do we begin? At five? At three? At one? Who is the master/mistress of this
art? Who teaches us? The family we inherit? The language we assume? The body we are born to? What is
the cost if we stumble in this learning, or if we are tripped? Who must pay then? Who will pick us up when
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we fall? Clearly, the constant fact of gender and the inescapable consequences of that fact pose a very good
question. What have we done with this question we have been given? Often we have ignored it, pretending
that we could study personality without some understanding of sex role development, even though these
roles are founded deep in the grammar with which we announce ourselves to the world. We study a
neutered kind of cognition or social development, even though boys and girls obviously are not neuters and
live in different worlds in which the same behaviors may have different consequences according to the
perceived sex of the child.

When 1 first began to study sex differences, I started with the social learning viewpoint then current. I
assumed that if I could understand the types of reinforcers received by children for sex-typed behaviors, I
would understand sex role development. My early work concentrated on 4- and 5-year-old boys and girls,
for it was fairly well accepted in the literature prior to 1961 that sex differences in children below the age of
4 were unstable. Freudians speculated that the identification process took place between 4 and 5, when we
were too old for the crib, too young for the couch, but just the right age to remember (with a practitioner’s
help, of course). Two more modern approaches, modified learning theory and cognitive theory, led to the
same opinion. Working within the terms of the former approach, Sears (1965) held that the child of either
sex matched behaviors with the mother until such time as the father took a more active role with the boy,
and then, at about 5, the male child could start matching behaviors with the father. Working within the latter
approach, Kohlberg (1966) also suggested that real sex differences would emerge at around 5 years of age
as a function of the cognitive understanding of gender identity. And where the theorists led the metricists
followed, for the technique of measurement used in many of these early studies—the It test (Brown, 1956)—
also led to the conclusion that a stable estimate of sex differences was not really obtained until the subject was
about 5.

Today, we can see that there were three serious shortcomings in this early research. First, the children
were too old. Second, it tended to subordinate investigation to theory and in the process to create a kind of
Ptolemaic psychology dedicated to saving the appearances and the sanctity of the laboratory. Third, it
tended to substitute for the complex reality of a single organic process—a child coming to know its sex—
the simpler ideology of Developmental Psychology or of Cognitive Psychology or of Social Learning.
Obviously, these failings are not without connection, so in working to correct one, we inevitably work on
all. For example, it is now generally accepted that 3- and probably 2-year-old children show well-developed
sex differences in their behavior. Have children suddenly become more sophisticated than they used to be?
No, the indication is that children have not changed much at all. Data collected in 1963 on 3-year-olds are
very similar to data collected in the 1970s (Fagot, 1977), but what has changed is the way the data are
collected. More flexible theoretical approaches in social learning and in ethology have led to children being
observed as they play in their natural environments. At first, findings from this research indicated that sex
differences were present from age 3 (Clark, Wyon, & Richards, 1969; Fagot & Patterson, 1969). Then
studies using similar techniques found stable sex differences as early as 18 months (Blurton-Jones, 1972;
Etaugh, Collins, & Gerson, 1975). The earlier negative and inconsistent findings were due to the difficulties

Reprinted with permission from Developmental Review, 1985, Vol. 5, 83—98. Copyright 1985 by Academic
Press, Inc. Data analyses were supported by BRSG Grant RR07980 awarded by the Biomedical Research
Support Grant Program, Division of Research Resources, National Institutes of Health. The final writeup

was completed on a postdoctoral fellowship (Grant 1 T32 MH 16955-01) through the Oregon Social
Learning Center.
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of obtaining reliable verbal responses to testing rather than to the lack of real sex differences in the younger
children.

What are some of these differences and why do they merit study? Block (1983) grouped sex-related
differences in each child into seven conceptual domains: aggression, activity, impulsivity, susceptibility to
anxiety, achievement-related behaviors, self-concept, and social relationships. These categories can help us
explain why there is so much evidence that boys and girls are at risk in different areas of their development
and at different ages. Baumrind (1979), for example, pointed out that male insufficiencies in development
are apparent by the age of 4 in the guise of less developed prosocial behaviors, so that boys are more
aggressive, work less well at tasks, and often lack control over their impulses. Girls seem to show
insufficiencies at a later age, displaying in their early teens lower self-esteem, a more diffuse self-concept,
and an unwillingness to break away from dependent relationships. Similarly, Eme (1979) noted that sex
differences are present in psychopathology from a very early age, and basically show a pattern of
undercontrol of impulses for males and overdependency for females, and that boys run into difficulties at a
much earlier age than girls.

The study of sex role development has been hindered by vocabularies that are only approximately shared,
which leads to a coarsening of discriminations and can yield downright confusion. A careful distinction
must be made between the development of cognitive categories concerning sex and the expectancy of one’s
sex. Money and Ekhardt (1972) made an important distinction between gender identity (as a private
understanding) and gender role (as a public expression of this private understanding). We must not allow
these two terms to blur, for it appears that gender identity is learned very early, and is extremely difficult to
change, while gender role behaviors often change as a function of age (Maccoby & Jacklin, 1974), of
particular stages of life, or of movement across cultures (Block, 1973). Huston (1983) carefully delineated
the dimensions of sex role in terms of content and private and public expressions of such constructs. Her
schema suggested that different investigators often give the same names to quite different content areas and
constructs, and this should help us understand why results in the area often appear contradictory. In
particular, self-perception, beliefs, and behavioral enactment are often simply subsumed under a label of sex
typing, despite the fact that they may all be quite uncorrelated. We know something about the socialization
of gender role behaviors or behavioral adoptions by family and peer groups, for these processes are highly
visible and easy to study; we do not know how these variables affect gender identity, or even if they do.

Sex differences in child behavior do not begin to appear with any regularity until about the first birthday,
and even then the differences are few in comparison with the similarities observed between such young
boys and girls. Nor are all differences, once found, found again. One widely quoted study (Goldberg & Lewis,
1969) found several sex differences in the behavior of 1-year-olds when they were individually observed
with their mothers during a “free play” situation. The infants’ behavior corresponded to sex stereotypes of
parents and to observations of sex differences in older children’s behavior. However, most replication
studies with children of this age have not found such extensive sex differences in style of play or behavior
toward the mothers (Brookes & Lewis, 1974; Clarke-Stewart, 1973; Jacklin, Maccoby, & Dick, 1973).
While sex differences in the behavior of infant boys and girls are minimal, by the time children approach
their second birthday, there is substantial evidence for consistent differences that would appear to be an
extension of those occasionally observed during the first year of life. For example, a frequent finding involves
differences in the toy preferences of toddler girls and boys observed during play at home. Girls tend to play
with soft toys and dolls, they dress up and dance, while boys tend to play with transportation toys and
blocks, to manipulate objects actively, and to play more often with toys and household items forbidden by
parents (Fagot, 1974, 1978; Fein, Johnson, Kosson, Stork, & Wasserman, 1975; Smith & Daglish, 1977).
Also consistent with the expected or stereotyped social expressive orientation of girls and the object
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orientation of boys, girls tend to begin to talk earlier than boys (Schachter, Shore, Hodapp, R., Chalfin, &
Bundy, 1978) and to use this ability to their advantage in problem situations such as the barrier frustration
task (Feiring & Lewis, 1979).

Information provided by the child’s environment is not always consistent and there may be fairly long
intervals between presentations of similar events, yet children develop categories or gender schemata which
allow them to classify behaviors, attitudes, and themselves as male or female. Parental interventions and
environmental factors may punctuate the process of growth, but the child, too, must be studied in terms of
its own developing capabilties so far as this is possible. The most popular technique during the 1970s was to
focus upon the sequence in which the child comes to recognize gender. According to Eaton and Von
Burgen’s (1981) summary, gender understanding consists of four components that enter a child’s cognitive
repertoire in the following order: (1) labeling of self, then others as “boy” or “girl,” (2) stability, the
recognition that gender is permanent over time, (3) motive, knowledge that gender cannot change even if
one wants it to, and (4) constancy, knowledge that gender (one’s own and that of others) is invariant despite
changes in activity, appearance, attire, and so on. Much of the work done so far has concentrated upon
looking at whether this sequence of understanding holds true.

The work by Martin and Halverson (1981) and Bem (1981) is an attempt to apply information process
theory to the child’s understanding of gender. Both researchers suggest that understanding of gender is an
attempt by the child to organize and structure social information. Both approaches suggest that children will
develop a very differentiated schema for their own sex and a much less differentiated schema for the
opposite sex. Carter and Patterson (1982) found that conception of gender, like understanding of other
social conventions, became more flexible with age. They also suggested that gender is merely one aspect of
the development of social-conventional thought. Cognitive research on sex role in the 1980s has attempted
to look at sex role through more conventional information-processing approaches, while social learning and
ethological research have concentrated upon the child’s performance in the natural environment. It is now
time to bring the two systems of research together to develop a more complete understanding of the child’s
attempt to understand the complexities of gender. A normative study of cognitive gender understanding in
children from 18 months to 5 years of age is presented in this paper. Several normative studies have been
completed but the results have been somewhat contradictory as to age-related developments, because each
has covered very small age ranges (Kuhn, Nash, & Brucken, 1978; Marcus & Overton, 1978; Slaby & Frey,
1975). In the longitudinal study presented in this paper, the development of gender constructs was examined
to determine whether it follows the predicted sequences. A major purpose of the study was to examine the
relationship between the child’s construction of gender identity and the adoption of sex role behavior.

STUDY 1

Method

Subjects. The total sample for this study consisted of 180 children, 90 boys and 90 girls, whose ages ranged
from 18 to 54 months old at the beginning of the study. The broad age range of the sample allowed
observation of change at several levels of gender understanding and development. Subjects were blocked
into 6-month age intervals for statistical treatment of the group data. There were 15 children of each sex
within each 6-month age interval. One hundred seventeen of these children were also observed in play
groups while the testing took place, and were followed up and retested every 3 months for a period of 1
year. The 117 children (59 boys, 58 girls) who were observed in play groups and followed for 1 year all
attended play groups in the psychology department at the University of Oregon. The additional children



112 ANNUAL PROGRESS IN CHILD PSYCHIATRY AND DEVELOPMENT

attended child day-care centers which had a population of parents very similar to the psychology
department groups. The socioeconomic background of the children was varied, from professional to welfare
families. Approximately one half of the mothers in this sample were employed or attended school, but this
was not related to the social class of the family. Approximately half of the children were in various kinds of
alternative care for 5 or more hours per day. The children were all Caucasian (white); 10 minority children
were tested but not included in the results.

Behavior checklist." A list of 34 child behaviors and 15 teacher and peer reactions were used for this
study. The child behaviors included activities such as rough-and-tumble play, build with small blocks, and
dance, while the reactions included categories of behaviors such as hug and give physical affection, parallel
play, and continue alone. The child behavior was always recorded first, then the reactor (if there was one),
and then the reaction. For each observation there were always separate child behaviors and reactions.

Psychology department play group setting. The play groups consisted of 12 to 15 children, with an
approximately equal number of boys and girls in each class. Two undergraduate students served as teachers
throughout each term in each class. The large study has been in progress for 6 years, with each year divided
into three 10-week terms corresponding to the university school year. The children for this study were
observed during their first two terms of attendance in the project, with approximately 15 children observed
each year. There were no consistent differences in play behaviors or in teacher or peer consequences among
the different cohorts, so the children were combined into a single sample. The playroom was approximately
20x25 ft, equipped with standard preschool toys such as blocks, dolls, books, and transportation toys.
Teachers were instructed to let the children choose their own activities and to interfere only when a child
was obviously disturbed. The teachers did provide varied activities each day by placing toys on the tables or
the floor for the children to choose, but no attempt was made to have each child sample all activities.

Observations. Observers were first trained using videotapes from children engaged in the play groups in
previous terms. The tapes were precoded so that over the 2 years of the study all observers were checked
against criterion tapes. None of the videtaped interactions are included as data in this study. Throughout
each term of data collection, reliability spot checks were run at least once a week and sometimes three times
a week. There was an average of 12 reliability checks in a term of data collection, with a range of 10 to 15.

The observers had to give exactly the same code number on each observation to be considered in
agreement. Each spot check lasted approximately 15 min, which gave the observers time to code all children
in the room three different times so that each set of coders working at the same time shared 120 or more
observations. The pairs of observers all exceeded 90% agreement for the child behaviors (range=91 to 98%)
and 75% for the reactions (range 78 to 92%).

Procedures. Observers were in an observation room with a separate entrance and observed the children
through a one-way mirror. Two hours of observation were completed during each play session. All children
were observed each session using a scan sampling technique. Each child was observed in predetermined
order for 2-5 s, and the child’s behavior, the reactors, and the reaction were coded. Using this technique,
each child in the play group was observed 12 times per hour for a total of 480 to 720 observations during
the term. This technique gives a picture of the types of activities favored by the children in the group, and
gives a pattern of peer and teacher reaction within the group.

Gender constancy task. The child was administered the gender constancy interview of Slaby and Frey
(1975) with minimal changes. The interview consisted of a set of 14 questions. We also added the question

A coding manual for the behavior checklist can be obtained from the author.
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used by Emmrich that combined motivation and a belief in the constancy of gender (If I had a magic wand,
could I change you into a [child of the opposite sex])?

Definition of male, female, and neutral behaviors. Behaviors were categorized as male, female, or neutral
in a previous study (Fagot, 1984), in which tests for sex differences in behavior were made for a separate
sample of 180 children. At least 12 and as many as 80 h of observation per child were coded using the
behavior checklist described above. Eight play activities showed significant sex differences (i.e., were more
likely to be engaged in by one sex or the other as determined by ¢ tests significant at the .01 level). Male-typical
activities included rough-and-tumble play, transportation toys, large blocks, and carpentry play. Female-
typical activities were doll play, dress up, art activities, and dance. The 10 following behaviors showed no
significant sex differences and were designated as neutral behaviors: play in wagon, climb and slide, play
with clay, play with design boards and puzzles, play with small blocks, play with puppets, play ball or
frisbee, fantasy play, sing or listen to records, and look at books. This system was used to classify the
behavior observed in the present study, so that scores for the play behavior categories were combined to
yield male-typical, female-typical, and neutral behavior scores for each child.

Results

Gender Constancy. The percentage of boys and girls who answered both the question and its reverse
correctly for each stage in the gender constancy task during their first interview are presented in Table 1. As
can be seen, there was an age-related trend, with gender identity questions answered earlier than stability,
and stability earlier than constancy. There were no sex differences in the number of boys and girls passing
the items at each age category (sign test). The results replicate those by Slaby and Frey (1975) and Marcus
and Overton (1978), who used slightly older samples, and Kuhn, Nash, and Brucken (1978).

Longitudinal results. Children were retested once a term during their attendance in the play groups so
that their development over a time span could be plotted. The data from the longitudinal sample also fit the
cognitive development predictions. Table 2 presents the results of children who received the gender
constancy test over at least three different terms. Only six children, three boys and three girls, differed from
the predicted sequence.

Relationship between sex preference and gender constancy. Sex role scores

TABLE 1

GENDER STAGE PASSED AT EACH AGE LEVEL

Age (months) Total N Own identity Gender identity Stability Constancy
n % n % n % n %

Boys

18-24 14 2 13 2 13 1 7 0

25-30 15 7 47 4 27 0 0

31-36 15 10 67 10 67 0 1 7
3742 15 15 100 15 100 3 20 4 27
43-48 15 15 100 15 100 4 27 8 53
49-54 15 15 100 12 80 12 80 12 80
Girls

18-24 15 1 6 2 13 0 0

25-30 15 2 13 2 13 1 7 0
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Age (months) Total N Own identity Gender identity Stability Constancy
n % n % n % n %
31-36 15 8 53 8 53 2 13 0
37-42 15 11 73 11 73 4 27 4 27
43-48 15 15 100 15 100 6 40 6 40
49-54 15 15 100 15 100 15 100 15 100
TABLE 2
NUMBER OF CHILDREN IN EACH TYPE OF SEQUENCE OVER 1 YEAR

Boys Girls
Predicted sequence 37 40
—+—— 0 1
++—-+ 3 1
-——+- 0 1
None (no stage passed successfully) 19 15
Total 59 58

were the proportion of time spent in each sex-typed category normalized using arc sine transformations. The
correlations between gender constancy scores and sex role scores were computed with age partialed out.
There were no significant relationships for either boys or girls between sex role preference and gender
constancy (girls, .10; boys, —.01). In other words, there was no linear relationship between the sex role score
and the child’s gender understanding. However, Kohlberg’s (1966) theory predicts a curvilinear relationship.
Children should start to show more sex-typed behavior once gender identity is established, and then should
become increasingly sex typed as sex role is organized. However, once constancy is achieved, then the child
should begin to try out different behaviors and could become less stereotyped.

When we look at children who achieve constancy, we see no change in their behavior. Those who were
very stereotyped continue so, while those less stereotyped continue in their mode. Neither the group data
nor the individual data help us to understand the relationship between the cognitive category and the
adoption of behaviors. The nature of Slaby and Frey’s task may contribute to these findings. First, they
make verbal responses—though minimal—necessary. Second, the interview itself is confusing. For each
discrimination, the child must produce the correct response and then negate the incorrect one. For example,
in the attempt to avoid random and preseverative correct answers, the child is asked, “Is this a girl?” If the
answer is “Yes,” she/he is asked of the same figure, “Is this a boy?”” Such questioning may disconcert young
children, and perhaps lead them to think their first answer was wrong. Finally, the child is considered to
have mastered a level only when all of the questions at that level are answered correctly; such stringent
criteria may easily mask the beginnings of competence. While it appears likely that findings with regard to
sequence in the acquisition of gender constancy are valid, the beginnings of the process are not illuminated
by this line of work.

STUDY 2

Although there was no relationship between sex role behavior and gender constancy tasks in the first study,
it still seemed reasonable that a child’s understanding of “boy” and “girl” might influence the way she/he



EARLY SEX ROLE DEVELOPMENT 115

organizes his or her play behaviors. The Slaby-Frey interview is built to ensure that a child understands the
concept under confusing conditions. In other words, the Piagetian model of pushing to the limits is used.
Perhaps the organization is done earlier at a much simpler level.

Thompson (1975) included a nonverbal gender discrimination task in his investigation of gender labeling
and sex role development in preschool children: subjects could identify pictures according to the label
paired boy-girl, man-woman, man-lady, father-mother, mommy-daddy, brother-sister, he-she, him-her, and
his-hers. At 24 months, children were correct on 61% of the noun pairs and 51% of the pronoun pairs; by 36
months these figures were 90 and 88%, respectively. In addition, subjects sorted pictures of children,
including photographs of themselves, into separate containers: 24-month-olds classified their own pictures
correctly 50% of the time, 36-month-olds 88%. Except for the brother-sister pairs, which elicited the most
errors, it is not clear whether children responded differentially to pictures of adults and children, nor whether
the discrimination task included reinforcement for correct responses (i.e., trained, rather than just assessed
the ability in question). Some children may have begun to make gender discriminations regarding other
people by the age of 2, but their ability to identify themselves as male or female was not evident. However,
the beginning of this ability may develop before the child is able to communicate such knowledge and may
even precede any conscious awareness of sex differences.

In the next study, the relationship among the child’s ability to give gender labels and the adoption of sex-
typed play and same-sexed friends is examined.

Method

Subjects. Sixty-four children, half boys and half girls, from 20 to 30 months of age were included in this
study. Except that the mean age was younger, they did not differ from the children in the first study.

Procedure. The children were observed while participating in peer play groups. Scan samples were done
in each group over a period of 4 weeks during which each child was observed. A very simple checklist of
play with male and female toys (defined from previous study) and play with peer male, female, or both sexes
was constructed. Each child was scanned 10 times on four different occasions for a total of 40 observations.
From these observations it was possible to determine whether the children adopted behaviors typical to their
sex (sex-typical behaviors), and their playmate choice. Two different measures of the child’s understanding
of sex and sex role were given to the child. One was similar to a task derived from Thompson (1975), where
the child was asked to point to pictures as either a male or female (gender label). The second task was the
interview devised by Slaby and Frey (1975) designed to test the child’s understanding of gender identity,
stability, and constancy. For this study, only the gender identity questions of the Slaby-Frey are examined.
The children fall into three different groups. One group correctly identified 75% of the pictures (gave the
appropriate gender label) and showed gender identity on the Slaby-Frey interview. Another group identified
the pictures (gave the appropriate gender labels) but did not answer gender identity questions correctly. A third
group answered neither gender labels above chance levels nor gender identity questions correctly. The mean
age of the three groups was the same.

Results

The first question is, are there any differences among the three groups in the amount of time spent with
same- and opposite-sex peers? Children of both sexes who answered the gender label questions correctly
spent an average of 80% of their time in same-sex groups, while children who answered the gender label
questions below that level spent about 50% of their time in same-sex groups (see Table 3). If playing with a
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member of the same sex is an attempt to match your behavior to someone you perceive as like you, then it
appears that understanding of gender labels predicts playmate choices. The second question is, does the
understanding of gender labels predict the choosing of sex-typical behaviors? Here the answer is more
complicated. For girls, there was no difference among the three groups in the amount of time spent with
male-typical and female-typical toys. For boys, there was no significant difference in amount of time spent
with male-typical toys, but boys who did not have gender labels spent more time with female-typical toys
than boys who

TABLE 3
STUDY 2: COMPARISON OF PLAY GROUPS’ PLAY BEHAVIORS FOR THREE GROUPS OF CHILDREN

No gender understanding Gender labels Gender labels and identity

Play behavior Boys Girls Boys Girls Boys Girls
Percentage of peer play with same-sex peers 55 49 82 78 78 80
Percentage all toys same-sex toys 11 9 13 10 14 15
Percentage all toys opposite-sex toys 10 10 4 9 5 8

did have such labels. In particular, boys without gender labels or gender identity played with dolls at about
equal rates as girls, but this behavior was almost nonexistent in boys who showed some knowledge of
gender labels.

DISCUSSION

The work in sex role development has diverged in two directions over the past 6 or 7 years. One group of
researchers examined the construction of gender categories. There has been good progress made in
understanding the different stages of cognitive understanding of gender. Cohen and Strauss (1979), for
instance, have adapted the habituation paradigm to study the development of gender categories in children
under a year. Martin and Halverson (1981) have employed a schematic processing model to explain the
prevalence of sex stereotyping in young children. Work in social learning has documented just how
prevalent sex-typed socialization is in the environment. Fagot (1978) demonstrated differential socialization
of boys and girls in the home. Lamb and his colleagues (Lamb, Easterbrooks, & Holden, 1980; Lamb &
Roopnarine, 1979) have shown how peer groups teach boys and girls different ways of behaving. Bem
(1981, 1983) suggested that, while children do actively attempt to develop a gender schema during the first
3 years of life, parents should make every attempt to help them not overgeneralize such a schema.

However, just how the cognitive development of understanding of gender and the social information
received interact is not clear. The two studies presented in this paper were an attempt to understand that
relationship. While the first study gave fairly clear evidence that there is a consistent sequence of cognitive
development, it did not help illuminate the relationship between that cognitive development and the
adoption of sex role behaviors. It is my belief that this is because the measurement instrument was not
developed to tap into the beginnings of gender understanding. The second study used a simplified procedure
to measure the beginnings of gender understanding. By studying the beginnings of gender understanding,
we began to see how adoption of sex role behaviors is related.

Perry and Bussey (1979) presented a modified social learning theory view of how imitation contributes to
sex role development. They proposed that the child observes the different frequencies at which each sex
performs certain behaviors in different situations. The child then employs the different frequencies as
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abstractions of what constitutes male-appropriate and female-appropriate behavior as models for imitative
performance. It would seem reasonable to hypothesize that children also abstract information from the
differential frequencies of reinforcement they receive for performance of different types of behavior.
However, children also react to the category of respondent, so it is necessary to assume that the child has
some concept of gender that would lend greater value to some individuals than others.

Why did not we see relationships between gender understanding and adoption of sex role behaviors in
our earlier studies? I would like to argue that sex role behavior after very early awareness is a particularly
good example of what Langer (1978) calls “automatic behavior” or “non-thinking behavior.” This refers to
behavior which is so overlearned that one does not have to “think” about what one is doing. The behavior
occurs when one has overlearned the script, which is then enacted without engaging the rational thought
processes. Most of what has been studied about sex role has dealt with subjects who have already invoked
such “automatic processes.” After behaviors are so overlearned and have become automatic, then
relationships between cognitive variables and behavioral performance may be poor. However, in the period
up until 3 years of age, when children are actively engaged in the construction of gender categories, we
should see them attempting to behave in ways congruent with those categories. In our attempts to study such
relationships in the first study, most children were beyond this construction phase. It is now my belief, still
to be fully tested, that stronger relationships between behavioral adoption and categorization will take place
between 12 and 36 months of age because children are actively trying out behaviors to match their
developing gender categories.

In our lab we have developed a discrimination task (Leinbach, 1983) which allows us to examine children
from 16 months of age concerning their knowledge of gender labels. I believe that when the child is
constructing gender categories, all kinds of attempts to categorize the world by gender will be made. For
instance, children who show the ability to categorize boys and girls, are more likely to choose same-sex
playmates than children who do not yet have such knowledge (Fagot, 1983). In the Fagot study, techniques
developed from the cognitive approach and observational technology developed from social learning were
used to help understand an old finding, that of the rapid gender segregation we find in preschool-aged
children.

However, there is still one aspect of sex role development which needs to be incorporated; that is, how
does the process become so important to the child, or to put it in another way, how does the category of
one’s gender become so affect laden? With recent attempts to study the interface between cognition and
affect, new methods are being developed which should help us study all aspects of sex role development
rather than splitting our studies into artificial domains.
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A conceptual framework for organizing the constructs and content areas included in research on sex
typing is presented in this review of recent research on the development of sex typing. Two major
themes are discussed. First, sex-typed play activities and interests emerge clearly in the first few
years of life. Both play activities and peer preferences are sex typed earlier and more definitely than
are personality traits and social behaviors such as aggression or dependency. It is suggested that
researchers have underemphasized the importance of interests, activities, and peer associations while
overemphasizing personality attributes as the core of sex typing. The second theme is that cognitions
and concepts about sex typing are important in the acquisition of gender typing, but they are not
sufficient by themselves for understanding the process by which sex-typed behavior is acquired.
Children’s sex-role concepts are sometimes related to their behavioral preferences, but other factors
are also important influences on behavior.

During much of the 20th century, psychologists studied sex typing because their theories contained the
assumption that acquisition of an “appropriate” sex role was crucial for normal, healthy development.
Theories and research were directed to learning how young boys could become masculine and young girls
could become feminine. The Women’s Movement and the resulting rejection of traditional sex roles by

Reprinted with permission from Development Review, 1985, Vol. 5, 1-17. Copyright 1985 by Academic
Press, Inc. This article is based on an invited address to Divisions 35 and 7 of the American Psychological
Association, August 1982. Preparation of the review was aided by a grant from the National Institute of
Mental Health (MH 33082).
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many people led to a conceptual about-face in the early 1970s. Many of the scholars who became interested
in the subject were committed to the values of feminism. Their research was designed to learn about the
negative consequences of traditional sex typing and about means for socializing children toward
“androgyny” or away from socially prescribed sex roles. Partly because of the radical shift in social values,
the topics and questions addressed in the research of the past 10 or 15 years have been quite different from
those in preceding periods.

The purpose of this paper is to discuss some of the themes emerging from this recent research and to
suggest some profitable directions for future studies (as well as some directions that should be avoided). A
second purpose is to present an organizational framework for conceptualizing the domain of sex typing.
This framework is intended primarily as a heuristic device for organizing and discriminating among various
concepts presently used in the field.

CONCEPTUAL FRAMEWORK

I begin with the conceptual framework because it guides the analysis of themes in the research literature.
One of the most important conceptual advances of the 1970s was the clear recognition that sex typing is
multidimensional. Although others had proposed dimensional structures for understanding sex typing,
Constantinople’s (1973) review of measures for adults marked a point after which no reasonable scholar
could again speak of “masculinity” or “femininity” as unitary constructs. Furthermore, the work of Bem
(1974), Spence and Helmreich (1978), and others made it clear that bipolar conceptions were inadequate for
understanding personality traits that are socially stereotyped as feminine and masculine.

The full implications of multidimensionality became apparent to me, however, when I began trying to
integrate the sex typing literature for a major review (Huston, 1983). Very diverse characteristics of people
are subsumed under the rubrics “sex role, sex typing, gender identity,” and so on. The outcome of my
struggle to make sense of the literature was a matrix based on two continua: content and construct. It
appears in Table 1. It is intended primarily as a heuristic device, not with any claim that it represents
factorially pure or unitary constructs.

The rows in the matrix are categories of content that have been in

TABLE 1 A MATRIX OF SEX-TYPING CONSTRUCTS BY SEX-TYPED CONTENT (ALL ENTRIES ARE
EXAMPLES)

Construct

Content area

A. Concepts or beliefs B. Identity or self-

perception

C. Preferences,
attitudes, values (for
self or for others)

D. Behavioral
enactment, adoption

1. Biological gender

2. Activities and
interests

Toys

Play activities

Al. Gender
constancy

A2. Knowledge of
sex stereotypes or
sex role concepts or
attributions about

B1. Gender identity
as inner sense of
maleness or
femaleness. Sex role
identity as perception
of own masculinity
or femininity

B2. Self-perception
of interests, abilities;
or sex-typed
attributions about

C1. Wish to be male
or female or gender
bias defined as
greater value attached
to one gender than the
other

C2. Preference for
toys, games,
activities; attainment
value for

D1. Displaying
bodily attributes of
one gender
(including clothing,
body type, hair, etc.)

D2. Engaging in
games, toy play,
activities,
occupations, or
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Content area

Construct

A. Concepts or beliefs B. Identity or self-

perception

C. Preferences,
attitudes, values (for
self or for others)

D. Behavioral
enactment, adoption

Occupations
Household roles
Tasks
Achievement areas

3. Personal-social
attributes
Personality
characteristics
Social behavior

4. Gender-based
social relationships
Gender of peers,
friends, lovers,
preferred parent,
models, attachment
figures

5. Stylistic and
symbolic content
Gestures
Nonverbal behavior
Speech and language
patterns

Styles of play
Fantasy

Drawing

Tempo

Loudness

Size

Pitch

others’ success and
failure

A3. Concepts about
sex stereotypes or
sex-appropriate
social behavior

A4. Concepts about
sex-typed norms for
gender-based social
relations

AS. Awareness of
sex-typed symbols or
styles

own success and
failure

B3. Perception of
own personality
(e.g., on self-rating
questionnaires)

B4. Self-perception
of own patterns of
friendship,
relationship, or
sexual orientation

BS. Self-perception
of nonverbal,
stylistic
characteristics

achievement areas;
attitudes about sex-
typed activities by
others (e.g., about
traditional or
nontraditional roles
for women)

C3. Preference or
wish to have personal-
social attributes or
attitudes about
others’ personality
and behavior patterns

C4. Preference for
male or female
friends, lovers,
attachment figures,
or wish to be like
male or female, or
attitudes about
others’ patterns

C5. Preference for
stylistic or symbolic
objects or personal
characteristics or
attitudes about
others’ nonverbal
and language patterns

achievement tasks
that are sex typed

D3. Displaying sex-
typed personal-social
behavior (e.g.,
aggression,
dependence)

D4. Engaging in
social or sexual
activity with others
on the basis of gender
(e.g., same-sex peer
choice)

D5. Manifesting sex-
typed verbal and
nonverbal behavior,
fantasy, drawing
patterns

Note. Reprinted, with permission, from Huston in P.H.Mussen (Ed.), Handbook of Child Psychology (4th ed.), 1983
copyright, John Wiley, New York.

eluded by some investigators in measures or conceptions of sex typing. Biological gender is self
explanatory. Activities and interests include toys and play activities, occupations, household tasks, family
roles, and areas of achievement. Much of what sociologists define as sex roles (in the technically precise use
of that term) falls in this content category. Personal-social attributes include personality traits and social
behaviors such as aggression, dominance, dependence, and gentleness. Most of the measures of androgyny
and most psychological research fall in this content domain. The fourth area is gender-based social
relationships. It includes the gender of one’s friends, one’s sexual partners, the persons one chooses to
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imitate, and the persons one selects as attachment figures, all of which have been used as indexes of sex
typing. The common theme among all of these is that one’s relation to another person is based on that
person’s gender. For young children, friendship patterns serve as a good example. Children are expected to
form most of their friendships with members of their own gender. A child who plays consistently with the
other gender is often thought deviant. In fact, one criterion for diagnosing “gender deviant” boys is that they
prefer girls as playmates (Rekers, 1979). Stylistic and symbolic contents of sex typing include gestures and
nonverbal behavior (Frieze & Ramsey, 1976; Rekers, Amaro-Plotkin, & Low, 1977) speech and language
patterns (Fillmer & Haswell, 1977; Haas, 1979), symbolic patterns or attributes such as tempo, size, pitch,
open vs closed, angular vs round (e.g., Franck & Rosen, 1949), and patterns of fantasy or play (Cramer &
Hogan, 1975; Erikson, 1963; May, 1971).

The columns in the matrix represent constructs describing an individual’s relation to the content
categories. They include concepts or beliefs about what is sex typed in each domain, identity or self-
perception of one’s own attributes, preference or attitudes about your own or other people’s sex-typed
characteristics, and behavioral enactment demonstrating sex-typed behavior. This matrix serves as a reference
point for the discussion of two major themes from the recent literature on children’s sex typing.

CENTRAL CONTENT OF EARLY SEX TYPING

Activities and Interests

The first theme is that throughout development, play activities, interests, occupations, and family roles are
sex typed earlier and more definitely than are personality and social behaviors. Yet, psychologists have
emphasized personal-social attributes as the core of sex typing while often dismissing activities and
interests as either obvious or trivial. Before explaining what I think we can learn from recognizing the
importance of activities and interests, let me document the statement that they are primary in development.

A large body of literature on children’s sex-typed concepts has accumulated in the last 10 years, and the
results are quite consistent. Sometime between ages 2 and 3, children learn to label themselves and others
correctly as male or female. Almost as soon as they can produce these labels, they know the sex stereotypes
for toys, clothing, tools, household objects, games, and work. Children who are just 2 years old respond at
chance levels on questions about stereotypes, but by age 2 1/2 several investigations have found better-than-
chance responding when children were asked to classify objects and symbols of sex-typed activities and
interests (Blakemore, LaRue, & Olejnik, 1979; Kuhn, Nash, & Brucken, 1978; Myers, Weinraub, &
Shetler, 1979; Thompson, 1975; Venar & Snyder, 1966). By age 3 and beyond, children are clearly aware
of the feminine and masculine connotations of many activities, interests, and adult occupations (Edelbrock
& Sugawara, 1978; Falkender, 1980; Flerx, Fidler, & Rogers, 1976; Huston, 1983; Marantz & Mansfield,
1977; Masters & Wilkinson, 1976; Schau, Kahn, Diepold, & Cherry, 1980).

Parallel patterns occur in children’s spontaneous play behavior or when they are asked to choose toys and
games for themselves. By age 2, girls and boys play with sex-stereotyped toys more often than with toys
stereotyped for the other gender (Fagot, 1974; Fein, Johnson, Kosson, Stork, & Wasserman, 1975;
Weinraub & Leite, 1977). For example, in one series of studies, toddlers from ages 15 to 36 months were
observed in a day care center during periods when toys selected to represent masculine, feminine, and
neutral stereotypes were provided. Girls played more with the feminine toys and boys with the masculine
toys (O’Brien, Huston, & Risley, 1983). Some of these children are too young to produce meaningful verbal
labels about male and female, yet they show sex-typed toy choices.
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By age 4 or 5, children also state highly stereotyped occupational preferences. If you ask them what they
want to be when they grow up, the majority of preschool girls say teacher, nurse, secretary, or mother. Boys
name a wider range of occupations, most of which fit a masculine stereotype (e.g., fireman, pilot) (Garrett,
Ein, & Tremaine, 1977; Huston, 1983; Kleinke & Nicholson, 1979; Marantz & Mansfield, 1977;
Nemerowicz, 1979; Papalia & Tennent, 1975; Thornburg & Weeks, 1975).

These patterns become ingrained early, even when parents and teachers make an effort to counteract them.
I have heard numerous anecdotes from professional women that are similar to my own experience.
When my daughter was 3 1/2, she announced with certainty that women could not be doctors. I pointed out
that I was a doctor and her aunt was a physician. She looked at me with suspicious belief.

Gender-Based Social Relationships

Along with sex-typed play activities in preschool come gender-based social relationships. Children are more
responsive to peers of their own gender than to peers of the other gender as early as age 3. Jacklin and
Maccoby (1978) found that unacquainted pairs of 33-month-old children interacted more when they were the
same gender than when they differed. In preschool, and probably in other settings, sex segregation of the
peer group is inextricably intertwined with sex-typed play activities. When boys and girls gravitate to
different activities, then they play primarily with children of their own gender. Conversely, if children select
same-sex playmates, they often find themselves in sex-stereotyped activities. If you like playing dolls, you
will end up playing mostly with girls. Or, if you choose to play with girls, you will often find them in the doll
corner. Thus, it seems that sex segregation of peers, which increases from preschool through middle
childhood, is an integral part of the early pattern of sex-typed activities and interests (Eisenberg-Berg,
Boothby, & Matson, 1979).

Personal-Social Attributes

Now let us turn to personal-social attributes. It is probably significant that investigators have rarely tried to
ascertain children’s knowledge about sex stereotypes in this domain before about age 5. When they have
questioned preschool children, most investigators have found little awareness of socially prescribed
feminine and masculine social behavior (Etaugh & Riley, 1979; Flerx et al., 1976; Katz & Rank, 1981;
Kuhn et al., 1978). Between 5 and 11, children gradually acquire knowledge of sex stereotypes about traits
such as aggression, crying easily, kindness, and dominance. Such sterecotypes not only emerge much later
developmentally than those for activities and interests, but they are leess definite (Best et al., 1977;
Williams, Bennett, & Best, 1975). Children are less certain about the sex typing of kindness and
independence than they are about doll play and love of trucks.

Children’s personal-social behavior is also less clearly gender typed than play patterns and peer choices.
Aggression is the only behavior in this domain for which sex differences consistently appear in early
childhood. In 1974, Maccoby and Jacklin concluded that there was not definite evidence of mean sex
differences for any other personality attribute. Although that conclusion has been challenged (e.g., Block,
1976), it is clear that sex differences in altruism, nurturance, independence, dependence, dominance, and the
like, where they exist at all, are neither as pronounced nor as early developmentally as play patterns and peer
choices.

In short, my first major theme is that, of all the content areas subsumed under the rubric of sex typing,
psychologists have paid too little attention to activities and interests and to peer choices while
overemphasizing personality attributes and social behavior. I do not mean to imply that the latter are
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unimportant, but that we have not given enough emphasis to the most obvious, earliest, and most well-
documented differences in expectations and experiences of young girls and boys.

Research Implications

If we turned our attention to activities, interests, and peer groupings, what might we learn? I will suggest
two directions for new research. There are undoubtedly many others. First, play activities themselves may
cultivate patterns of behavior and teach cognitive or social skills. For example, Sherman (1967) and others
have suggested that male sex-typed activities such as block play provide more opportunities to learn about
spatial relationships than female-stereotyped play activities. A small body of empirical literature provides
some support for this contention, but the evidence is far from conclusive (Huston, 1983; Newcombe, 1982).

A related line of research (Carpenter, 1983; Carpenter & Huston-Stein, 1980) is based on the hypothesis
that sex-typed activities provide different amounts of structure or guidance about how to perform the
activity. “Structure” in this work refers to the rules, guidelines, and parameters of an activity—what to do
and how to do it. If an activity is structured by an adult, children look to the adult for guidance about what
to do. They learn to be compliant and to seek recognition from adults. When they are in unstructured
activities, they may create a structure for themselves. In so doing, they practice leadership, innovation, and
initiative.

A second research direction that might arise from an emphasis on activities and interests is more
intensive study of sex segregation and its consequences. Segregation of peer groups is such a prevalent
pattern during the preschool and elementary years that we sometimes treat it as an ontogenetic “given.” Yet
the literature on school settings shows that the amount of sex segregated play varies greatly from one
environment to another. For example, children in open school programs spend much less time playing
exclusively with same-sex peers than those in traditional schools (Bianchi & Bakeman, 1978). Varying the
room arrangement or varying where adults spend their time in the preschool can also alter the ratios of boys
and girls in an activity (Serbin, Connor, & Citron, 1981). Careful investigations of the environmental
structures and contingencies that increase or decrease sex segregated play would provide valuable
information.

While sex segregation contributes to sex differentiated play patterns, it may also, under some
circumstances, permit more flexibility in sex-typed behavior. For example, boys consider reading more
masculine when they are in all male reading classes than in mixed sex classes (McCracken, 1973). Similarly,
students in single-sex colleges more often take nontraditional majors than those in coeducational institutions
(Block, 1981). More data on the outcomes of segregated and mixed settings might clarify these complex
patterns.

COGNITIVE BASES OF SEX TYPING

The second major theme emerging from recent literature is the importance of cognitive variables in the
acquisition of sex typing. Concepts or beliefs about sex appropriateness—that is, cognitions about sex typing
—constitute the first construct heading in Table 1. Social psychology and the psychology of personality have
been swept by the “cognitive revolution” in the past 15 or 20 years. Instead of explaining behavior primarily
by motives and needs, many theorists have elaborated the ways in which people conceptualize and interpret
their social worlds. In developmental psychology, this trend has often included an emphasis on cognitive-
developmental changes as a basis for social cognition.
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The major theoretical work applying Piagetian theory to sex typing was Kohlberg’s (1966). Rejecting the
psychoanalytic notion that motivational variables, such as a desire to identify with the parent, were the
primary determinants of sex typing, he proposed that cognitions about gender preceded motivation to adopt
same-sex attributes. Cognitions or concepts about social expectations for males and females were proposed
as the major antecedents of sex-typed attitudes and behavior.

Not only were cognitions primary, according to Kohlberg, but they did not need to be taught in any
deliberate fashion. Children spontaneously classify and categorize their worlds. Most developmental
psychologists now agree with the view that children actively organize the stimuli and information they
encounter. They are cognitive constructivists, not passive recipients of adult tuition. It is also agreed that
gender is one of the earliest social categories learned although there is some disagreement about why
gender is so fundamental. Are the physical differences between females and males so obvious that children
in all cultures will learn to classify people as male and female (as Kohlberg argues), or do children learn
that gender is important because their culture emphasizes it as Bem (1981) contends? Whatever the reasons,
in most known cultures, children do spontaneously categorize the world according to gender, and they
proceed to fill in those categories with information about the work, play activities, clothing, hair styles, and
behavior which are associated with females and males in their own societies. They acquire the information
from many sources—what they observe directly, what is portrayed in fiction and media, and what they are
told. No one needs to teach concepts about gender directly; children construct them on their own.

The cognitive emphasis has generated a great deal of research on children’s concepts about gender, most
of which provides empirical support for the basic propositions of the theory. Recent formulations, based on
schema theories (Bem, 1981; Martin & Halverson, 1981), have elaborated the constructive nature of
concepts about sex typing. Children not only categorize their social environment by gender and learn the
stereotypes associated with females and males in their culture, they use the schemas created by this
cognitive activity to select and interpret new information as they receive it. They assimilate new information
to existing concepts. As a result, gender schemas can lead them to ignore information that does not fit the
schema or to distort perceptions to make them more consistent with the schema.

This process is illustrated dramatically in several studies in which children were shown pictures or films
of people performing stereotypic or counterstereotypic behavior actions. When children see
counterstereotypic behavior, they often fail to recall it or they distort their recollection to make the behavior
more consistent with sex stereotypes. For example, in two studies by different investigators, children saw
toy commercials in which child actors played with stereotyped or counterstereotyped toys. When asked
afterward whether the children in the commercial were boys or girls, about half of the children who had
seen the counterstereotyped advertisements recalled the sex of at least one child actor incorrectly. Almost
all children who saw the stereotyped versions recalled the actors’ genders accurately (Atkin, 1975; Frey &
Ruble, 1981). Similar distortions occurred when children saw one of four films depicting a doctor and nurse.
The four versions contained all possible combinations of males and females playing the two roles. When
children were shown photographs of the actors and asked whether each was a doctor or nurse, all who had
seen the male doctor and female nurse answered correctly. Only 22% of those who saw the female doctor
and the male nurse identified both roles accurately (Cordua, McGraw, & Drabman, 1979).

Age Trends

The cognitive-developmental focus has also led to an expansion of the age range during which we are aware
that important learning about sex typing occurs. Virtually all theorists in recent years have moved away
from the psychoanalytic emphasis on the first 5 years as the formative period for sexual identity.
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Particularly as theorists like Block (1973) have tried to specify how people move beyond traditional
bifurcated sex roles to androgynous patterns, continuing change and development during the entire life span
have been increasingly emphasized.

Not only does change continue beyond the preschool years, but the direction of that change is not linear.
In his initial formulation, Kohlberg proposed that children’s sex role concepts would become more flexible
in middle childhood as concrete operational thinking emerged. That hypothesis receives some support when
questions abut sex stereotypes are posed in a way that permits children to say a behavior is equally
appropriate for girls and boys. In some studies, children are simply asked whether behaviors are more
typical of females or males. When they are forced to choose, older children generally give more stereotyped
responses than younger ones. But, if they have a third choice—is it more appropriate for males, females, or
equally appropriate for both?—there is an increasing tendency from about 5 or 6 on for children to say that
activities or behaviors are equally appropriate for both genders. As children move into middle childhood,
they are increasingly able to break away from the either-or absolutism of preschool children’s thought
(Garrett et al., 1977; Huston, 1983; Kleinke & Nicholson, 1979; Marantz & Mansfield, 1977; Meyer, 1980;
Nemerowicz, 1979).

The increase in flexibility about sex typing parallels more general increases in children’s understanding
that social conventions are culturally relative and changeable. This pattern was demonstrated in a study of
children from kindergarten to eighth grade. They were asked about sex stereotypes and about social
conventions involving table manners. For sex-typed activities, they were asked who usually engaged in an
activity (stereotyped knowledge), whether girls or boys can engage in that activity, and whether there might
be a country somewhere where this activity would be appropriate only for the gender opposite the
stereotype (flexibility). Older children knew sex stereotypes better, but they were also more aware of
exceptions and of cultural relativity. The same developmental pattern occurred for social conventions about
table manners—older children knew the conventions, but were also aware that they could be changed
(Carter & Patterson, 1982).

These findings suggest that changes in children’s sex stereotypes may be easier to communicate when
children are in middle childhood than in the preschool years. It may imply that children are more
cognitively ready for interventions designed to teach nontraditional concepts about gender after they have
achieved some flexibility in social cognitive processing than before.

Cognition and Behavior

Cognitive developmental theory also contains the premise that concepts and cognitions are the major
determinants of sex-typed preferences and behavior. That is, they play an important causal role. In the
framework of Table 1, the theory implies that concepts and beliefs should have an impact on the other
constructs—self-perception, preferences, and behavior. In my judgment the evidence for the causal role of
cognitions is not strong. If cognitions are major determinants of other constructs then (1) cognitions ought
to precede behavioral sex typing, (2) at least after the first few years of life, cognitions ought to be
correlated with preferences, identity, and behavior, and (3) changes in concepts or stereotypes ought to
produce changes in self-perception, preference, or behavior.

First, cognitions do not necessarily precede sex-typed behavior and preferences developmentally. As
noted earlier, children demonstrate sex-typed toy choices by age 2 before they demonstrate even a clear
differentiation of males and females. Of course, it is possible that we are simply unable to measure
cognitions when children are basically preverbal, but it seems unlikely that such young children are guided
by concepts of gender appropriateness. It seems more reasonable to conclude that concepts and behavior
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develop in parallel or simultaneous fashion. Fagot (1982) suggested in a recent paper that the two may
develop rather independently until middle childhood. Sex-typed behaviors are learned, according to her
hypothesis, through direct reinforcement, punishment, and modeling in the preschool years at the same time
concepts about sex stereotypes are acquired. Only later do children use cognitions about sex typing and
parental values as guides for behavior. In any case, the available data indicate that sex-typed behavior and
preferences emerge at least as early, if not earlier, than cognitions about sex appropriateness.

Second, the relations between cognitions and identity, preference, or behavior are not strong. On the
whole, people with very pronounced sex stereotypes have somewhat more pronounced sex-typed
preferences or behavior than individuals with more flexible cognitions, but the correlations are usually
modest. For example, children who stereotype reading as feminine and math as masculine have more sex-
typed achievement goals than those who do not accept such stereotypes (Boswell, 1979; Crandall, 1978;
Dwyer, 1974; Stein, 1971). Of course, even when correlations exist, one cannot be sure of causal direction.
Stereotypes could arise from one’s preferences or one’s behavior as well as being causal agents.

Another source of evidence bearing on the correlations between cognition and behavior comes from the
different developmental paths followed by girls and boys. Both males and females learn more and more
about social definitions of masculinity and femininity as they get older. At any age, however, boys usually
have more pronounced stereotypes than girls. Girls usually show more flexibility in their sex-typed concepts
—that is, they view more activities and behaviors as equally appropriate for both sexes than boys do. There
are some sex differences in sex-typed cognitions, but both genders follow the same developmental curves
(Huston, 1983).

Sex-typed preferences, by contrast, follow very different developmental curves. Males generally show a
monotonic increase with age in masculine preferences and identity. The older they are, the more they
express male sex-typed preferences and the more they perceive themselves as masculine (at least until
adolescence). Girls move away from feminine preferences and identity during the age period from about 5
or 6 until adolescence. In this age range, girls often show declining preferences for feminine activities and
interests, and they become increasingly interested in masculine activities (Brown, 1956; Huesmann, et al.,
1978; Huston, 1983; Huston-Stein & Higgins-Trenk, 1978; Kohlberg & Zigler, 1967; Sutton-Smith,
Rosenberg, & Morgan, 1963). The few developmental studies of self-perception using the children’s Personal
Attributes Questionnaire or similar measures show the same trend. Older girls perceive themselves as more
masculine than younger ones (Hall & Halberstadt, 1980). This pattern appears in studies carried out in the
1920s, the 1950s, and 1960s. It is not merely an artifact of recent consciousness about the evils of sex
stereotyping (see Huston, 1983).

Third, changes in cognitions do not necessarily produce changes in identity, preference, or behavior.
There is little evidence presently available, but it cannot be assumed, for example, that changes in
stereotypes will produce changes in behavior. Many intervention efforts in the past few years have been aimed
at changing children’s sex stereotypes. People have assumed without evidence that changing stereotypes
will change behavior. One of the most widely cited examples is Guttentag and Bray’s (1976) study
described in their book, Undoing Sex Stereotypes.

Another large-scale intervention effort was the television series, Freestyle, which was designed to present
nontraditional career interests and behavior patterns to children in the age range from 9 to 12. After seeing
13 half-hour programs in their classrooms, children responded to measures of stereotypes, attitudes, and
behavioral intentions (e.g., would you join a basketball team?). The program was reasonably successful in
changing children’s concepts about what was appropriate for females and males, but produced fewer
changes in attitudes and behavioral intentions (Johnston & Ettema, 1982). I do not mean to suggest that we
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should stop trying to teach nontraditional concepts about gender, but we should not expect such concepts to
carry the full weight of bringing about changes in attitudes and behavior.

CONCLUSIONS

Two major themes have been presented. The first is the importance of activities and interests and of peer
associations in the early acquisition of sex typing. Children learn sex-typed play activities, occupations, family
roles, and interests earlier and more definitely than they learn personality traits or social behaviors. Along with
play activities goes sex segregation of the peer group. Researchers need to focus more attention on these
content areas whether they are interested primarily in describing the process or in bringing about change.
Some of the most effective ways of teaching nontraditional behavior to preschool children may involve
making changes in home and school settings that bring about less sex-stereotyped divisions of play activity
and more mixed-sex peer activity. The work of Serbin and Connor (see Serbin, 1980; Serbin et al., 1981)
employing careful experimental manipulations and observations of behavior is an example of how
productive such research can be.

The second theme is that cognitions and concepts about sex typing are important elements in the
acquisition of gender typing, but they are not sufficient by themselves for understanding the process of sex
typing or for producing change. Children actively construct concepts and schemata about their social
worlds. Cognitive developmental changes permit (but do not guarantee) increasing flexibility with age in
children’s thinking about gender. At the same time, one should exercise considerable caution in assuming
that concepts and cognitions are the major causal variables influencing other aspects of sex typing. Self-
perceptions, preferences, and behavior are often relatively independent of concepts and are affected by
many other variables in addition to the individual’s belief about what is appropriate for each gender.

Finally, a methodological note. Few researchers take multidimensionality seriously. One of the major
weaknesses in this field is that people use one measure of sex typing, often without being explicit about why
they chose it or what aspect of sex typing it measures. The cumulative impact of the research in the area is
seriously weakened because different studies include diverse measures that are noncomparable. The 20 cells
in Table 1 all have logically possible entries, and there are empirical studies that fall in most of them. How
does one compare a study using the Personal Attributes Questionnaire with one using a Toy Preference
Index? Individual studies should include multiple measures of multiple constructs and/or content areas to
permit a comprehensive understanding of the processes involved. Hetherington’s studies of father absence
(Hetherington, 1966, 1972) and divorced families (Hetherington, Cox, & Cox, 1982) are examples of this
approach. They included behavioral observations, preference tests, peer choices, and self-perception
measures—a variety of methods and content areas. Developmental psychologists have made enormous
conceptual and empirical strides in understanding one of the most basic components of human
development. Continued gains in knowledge depend on making the methods and design of research match
the sophistication of theory and available concepts.
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PART III: GENDER IDENTITY
10
The Cultural Context of Gender Segregation in Children’s
Peer Groups
Sara Harkness and Charles M.Super

Harvard University and Judge Baker Guidance Center Recent American research has explored
developmental trends in gender segregation of children’s peer groups. It is important to differentiate,
however, systematic trends in children from systematic changes in their environments. Observational
data are presented from 152 rural Kenyan children ages 18 months to 9 years. There is no gender
segregation in peer groups until around age 6, at which time changes in settings, parental
expectations, and customary duties result in an increase in the proportion of same-sex peers. Even
within this pattern, however, there is some evidence that children do not interact more with same-sex
peers, given their greater presence. A contrast is drawn with the adult pattern of gender segregation
and emphasis is given to the importance of culture and development as interactive systems.

The contribution of peer relations to the socialization of children has recently received increased attention in
the developmental literature. Hartup (1983, p. 103), in his comprehensive review, asserts, “In most cultures,
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the significance of peer relations as a socialization context is rivaled only by the family.” One is hard
pressed to think of a culture in which this is not the case; in fact, current scientific interest in peer relations
reverses a long-standing bias in western psychology that overemphasized the role of parents, especially the
mother, as socialization agents.

Among the characteristics of children’s peer groups as contexts for social learning, the tendency of boys
and girls to associate preferentially with members of their own sex has frequently been noted. Hartup (1983,
p. 109) states, “Children of all ages associate more frequently with members of their own sex and like them
better.” Recent research has suggested that this tendency appears early in the opening years of life. In
middle childhood and early adolescence, according to Hartup, the tendency toward behavioral dimorphism
becomes so pronounced that “no observer would question the fact that children avoid the opposite sex in
middle childhood and adolescence” (p. 110).

As with other aspects of children’s social development, the influence of contextual factors on the nature
and extent of sex segregation in children’s peer groups is difficult to separate from ontogenetic factors,
especially in a monocultural research tradition. Most of the observations on children’s peer behavior have
been carried out in settings characterized by large groups of same-age children—that is, in schools. Since
school experience in American culture is closely tied to age, there is a danger, as we have discussed
elsewhere (Harkness, 1980; Super & Harkness, in press), that the stucture of development may be confused
with the structure of the environment.

Although the role of the environment in producing regularities in the development of children’s behavior
may not be salient when all the research has been carried out within limited and familiar contexts, its
importance becomes more evident when the behavior is observed in a different culture. Comparisons with
other cultures are especially valuable when they lead to further questioning about the functions served for
the developing child by particular kinds of behavior in particular settings.

This report presents evidence on gender segregation in children’s peer groups in a rural community of
Kenya. Gender segregation during the first 9 years of life is examined in culturally characteristic settings
and is discussed in relation to both developmental and cultural issues.

METHOD

The data reported here were collected during 3 years of research on child development and family life in the
community of Kokwet, a Kipsigis settlement in the western highlands of Kenya. Like many other East
African highland peoples, the Kipsigis are patrilineal and traditionally engaged in hoe agriculture and cattle
herding; more recently, communities like Kokwet have adapted to the modern economy through cash and
dairy farming, while still retaining many features of traditional life. The community of Kokwet consists of
54 households established on land repatriated from the British at national independence in 1963. Although
as a government-sponsored “settlement scheme” Kokwet is intentionally modern in some agricultural
practices, the community remains traditional in many significant respects; at the time of our research (1972—
1975), most adults had little or no schooling, few men worked at salaried jobs away from the homesteads,
cows were still used for the customary brideprice, polygymy was the preferred form of marriage for many,
and virtually all adolescents still chose to undergo the traditional circumcision ceremonies.

Many features of child life in Kokwet, as elsewhere, are derived from the economic and social
organization of adult life. The work of mothers in Kokwet includes farming on the family fields, as well as
gathering firewood and bringing water from the river, preparing food, and being responsible for the care of
the children. Fathers are in charge of the cows, plowing the fields when new crops are to be planted, major
repairs around the property, and the important political business of the community.



THE CULTURAL CONTEXT OF GENDER SEGREGATION 135

Children also are essential contributors to the economic well-being of the household. Large families are
preferred, and family size averages over six children for each mother. Children help in taking care of
younger siblings, watching the cows, weeding the gardens, running errands, and many other chores. One
striking aspect of these childhood tasks is the age at which children are expected to carry out important
responsibilities. It is not unusual, for example, to see a child of three chasing a calf out of the garden. The
children responsible for taking care of babies are usually about 810 years old and may be as young as 5 or
6. The general scene, then, is one in which life for all members of the family centers around the homestead,
and all are participants in work as well as sociability and leisure.

Within this cultural setting, a large corpus of observations of children’s social behavior was collected.
Running records of naturally occurring behavior in the home were written and later coded according to a
modification of the system developed by the Whitings (see Whiting, 1980).

Sample

There were 152 children selected from a recent census to be representative of variation within the
community and balanced on sex and age (from 18 months to 9 years); a majority of children in Kokwet
were included.

Procedure

Observations were carried out by a trained local observer who went to the homesteads four times (9 AM, 11
AM, 3 PM, and 5 PM) on different days. (Two cases were incomplete, yielding a total of 606 observation
sessions.) Each observation lasted 30 min, and during this time the children and families were asked to carry
out normal activities. Thus the observer would accompany the children as they went to the river and fields,
as well as sit unobtrusively in the hut to observe the children’s activities there. In the relatively fluid, mostly
outdoor setting of daily life, this procedure seemed comfortable to all concerned and the recorded behaviors
and activities are consistent with casual observations throughout 3 years of residence in the community.
Recording consisted of writing in narrative form every individual behavior (e.g., draw with stick in dirt),
social act (e.g., ask mother for food), or social activity (e.g., sitting quietly with sister) by the focal child,
and every response from others (e.g., mother gives food) or social act (e.g., sister tells brother to come help)
directed toward the focal child. Aspects of the immediate social context, such as the cast of characters
present, the location, and the ongoing activities, were also noted. Brief excerpts from the running records
are available elsewhere (Harkness & Super, in press). Coding was carried out by American assistants who
were trained in interpre