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SCARR, SANDRA. Developmental Theories for the 1990s: Development and Individual Differences.
CHILD DEVELOPMENT, 1992, 63, 1-19. Understanding both typical human development and
individual differences within the same theoretical framework has been difficult because the 2
orientations arise from different philosophical traditions. It is argued that an evolutionary per-
spective can unite the study of both species-typical development and individual variation. Re-
search on determinants of development from many perspectives can be understood within an
evolutionary framework in which organism and environment combine to produce development.
Species-normal genes and environments and individual variations in genes and environments
both affect personality, social, and intellectual development. These domains are used as exam-
ples to integrate theories of normal development and individual differences. Within the usual
samples of European, North American, and developed Asian countries, the results of family and
twin studies show that environments within the normal species range are crucial to normal
development. Given a wide range of environmental opportunities and emotional supports, how-
ever, most children in these societies grow up to be individually different based on their individ-
ual genotypes. Understanding the ways in which genes and environments work together helps
developmentalists to identify children in need of intervention and to tailor interventions to their

particular needs.

Not long ago, most developmentalists
believed the major purpose of their research
was to discover eternal laws about human
development—laws that could apply to all
of the people all of the time. Nomothetic
laws about human development focus on
universal sequences and their contexts. At
the same time, a smaller group of develop-
mentalists focused its research on individual
variation in development and on idiographic
developmental patterns—patterns that are
unique to individuals.!

The history of the two orientations to
research can be traced to what Cronbach
(1957) called “the two disciplines of scien-
tific psychology.” Psychology’s two scien-
tific disciplines have their parallel in Ernst
Mayr’s contrast of typological and popula-
tion approaches in biology. The study of the
typical human is philosophically Platonic:

Although individual differences within spe-
cies are observed, they are considered
merely unimportant variations on the ideal
type. Understanding the “true” nature of de-
velopment means to abstract typical patterns
and to ignore variations. Population theories
have their roots in Darwin and evolutionary
theory. Variation within species is what ex-
ists and must be understood. Developmen-
tal patterns are unique to individuals; the
causes of these differences are central to de-
velopmental research.

I propose that it is possible now to incor-
porate both typical development and indi-
vidual variations on typical patterns in new
theories that describe and explain human
development as both typically human and
uniquely so. The first requirement of any
scientific theory is that it account for obser-
vations to which nearly everyone can agree,
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2 Child Development

the second that its explanatory principles do
not violate assumptions of causality held
by most scientists (e.g., temporal order of
events), and the third that the theory must
be scientifically persuasive to one’s peers
(Scarr, 1985). It is only on the last that I fear
my theory may fail.

I argue that most developmental theo-
ries today are unnecessarily limited in the
observations they subsume and that they sel-
dom address issues of causality in develop-
ment and individual variations with the
same concepts. The underlying question
that has motivated my reseach for 25 years
is, “How do organisms and environments
combine to produce human development
and the many variations on that theme?”
I hope to persuade you that developmen-
tal theories can and should address this
question.

Observations and Inferences

First, some common observations to
subsume. Both parents and psychologists
observe pervasive correlations between
characteristics of parents, the environments
they provide, and their children’s outcomes.
Both parents and psychologists make causal
attributions on the basis of those correla-
tions: They believe that differences in pa-
rental behaviors and environments cause
differences in children’s outcomes. The con-
struction of causal inferences from the web
of parent-child correlations is fraught with
logical and scientific problems (Scarr, 1985).

Ever since Bell’s (1968) seminal paper
on children’s effect on their own environ-
ments, as well as the reverse effect, numer-
ous studies have shown that, indeed, chil-
dren do have an effect on the behavior of
their caregivers (e.g., Bell & Harper, 1977;
Breitmayer & Ricciuti, 1988; Lytton, 1980;
McCartney, in press). Using a variety of re-
search designs and outcome measures, these
studies all have demonstrated that, rather
than being passive recipients of care, infants
and children are active, influential partners
in their interactions with the people around
them. The notion that parental behaviors
cause all observed differences among chil-
dren is thus called into question.

European psychologists have for the
last decade investigated the participation of
young people in their own development
(e.g., Magnusson, Stattin, & Allen, 1985;
Silbereisen & Noack, 1988). Action theory
incorporates the idea that people influence
in important ways the course of their devel-
opment through choices across time. The

theory presented here is consonant with this
line of theory and inquiry.

It is proposed here that each child con-
structs a reality from the opportunities af-
forded by the rearing environment, and that
the constructed reality does have consider-
able influence on variations among children
and differences in their adult outcomes.

CONSTRUCTING EXPERIENCES FROM
ENVIRONMENTS

The idea that people make their own en-
vironments (Scarr & McCartney, 1983) runs
counter to the mainstream of developmental
psychology. A large base of literature exam-
ining the relations between familial, paren-
tal, and child characteristics has found that
these characteristics are, indeed, related to
each other. Developmental psychologists
most often interpret these findings as evi-
dence that the rearing conditions that par-
ents provide for their children make dif-
ferences in the children’s life chances
and eventual adult statuses—both socioeco-
nomic achievements and mental health.
Thus, although some developmentalists
have suggested that children may affect their
environments as well as vice versa (Bell,
1968), the theory that children actually con-
struct their own environments challenges
the basic tenets of much of mainstream de-
velopmental psychology.

The idea that children create their own
experiences from the environments they
encounter also challenges parents’ beliefs
about their impact on their children’s devel-
opment. After all, most parents invest tre-
mendous efforts in rearing their children—
efforts that involve emotional, personal, and
financial sacrifices for the parents. If parents
can be given accurate information about how
much influence they might or might not
have on their children’s development, it
might help alleviate needless sacrifices and
emotional turmoil on their part.

How people make the transitions from
age to age and stage to stage in life is the
most fascinating longitudinal study in all
of behavioral science. Accurate information
about the extent to which differences be-
tween families contribute to differences be-
tween children is particularly important for
the design and implementation of timely
and effective intervention programs for at-
risk children and families. Thus, although
the theory that children construct their own
environments challenges widely held ideas
about families and children, it is important



to consider and evaluate it, given available
data.

Causal assumptions about the direction
of effects between parental behavior and
children’s outcomes have been called into
question even more strongly by research
over the past 20 years in the field of develop-
mental behavior genetics. Behavioral ge-
netic methods are used to investigate the
sources of individual variation in a popula-
tion (Plomin, 1986). The focus is on what
makes individuals different from one an-
other, not on the causes of the particular
mean value of a trait in a population. By
studying family members with varying de-
grees of relatedness, estimates can be ob-
tained of the proportion of observed varia-
tion in a population that is due to genetic
variation. This estimate is referred to as heri-
tability, and is limited to the particular popu-
lation under study.

Behavior genetic research has shown
that, for a wide variety of traits, including
measures of intelligence, specific cognitive
abilities, personality, and psychopathology
in North American and European popula-
tions, the heritability of such traits is be-
tween .40 and .70. Of the remaining reliable
variance, there is more variation within fam-
ilies than between families (Plomin & Dan-
iels, 1987). Being reared in one family,
rather than another, within the range of fami-
lies sampled makes few differences in chil-
dren’s personality and intellectual develop-
ment. These data suggest that environments
most parents provide for their children have
few differential effects on the offspring.
Most families provide sufficiently support-
ive environments that children’s individual
genetic differences develop.

Means and Variances

The statement that parents have few dif-
ferential effects on children does not mean
that not having parents is just as good as hav-
ing parents. It may not matter much that
children have different parents, but it does
matter that they have parent(s) or some sup-
portive, affectionate person who is willing to
be parent-like. This is essentially the dis-
tinction between examining sources of varia-
tion between individuals and examining
mean values in the population. The methods
best suited to the former are not necessarily
also appropriate for the latter.

The distinction between causes of mean
or average values and causes of variation
around mean values can be confusing to
both psychologists and parents. For some
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characteristics, there is very little individual
variation around the mean, but for other
characteristics, there is a broad distribution
of results, for which a mean and a variance
can be described. For some human charac-
teristics there is no normal variation at one
level of analysis, for example, having bilat-
eral limbs, two eyes, and a cerebral cortex.
Every normal member of the species has
these characteristics. At another level of
analysis, however, all of these species-
typical characteristics show variation (e.g.,
limb length, eye shape, brain size). The
structural genes that cause the development
of species-typical characteristics may have
no normal variants; but there may be regula-
tory genes that influence the developmental
patterns and the eventual amount or type of
each characteristic a given individual has.
There is no necessary association between
the structural causes of species-typical char-
acteristics and the regulatory causes of varia-
tion. Research on variation has no necessary
implications for the causes of the average
value of the population (but see Turkheimer,
in press). Thus, a good developmental the-
ory must have concepts of both variant and
invariant species patterns.

This distinction is particularly impor-
tant to remember when considering analyses
of heritability, as pointed out by Arthur Jen-
sen (1989): “Hence, the results of any herita-
bility analysis are necessarily limited to
statements concerning variation around the
overall mean of the group in which the anal-
ysis is performed, and it affords no informa-
tion whatsoever about the factors responsi-
ble for the particular value of the group
mean” (p. 241). Similarly, as McGuffin and
Gottesman (1985) emphasize, heritability es-
timates have no meaning for a given individ-
ual. Such estimates simply tell us the pro-
portion of variance in some trait that is due
to genetic and environmental variation in
that particular population. They cannot tell
us what percent of individual A’s limb
length is due to which influences.

To see the effects of having no parents
(or parent surrogates), one would have to re-
turn to the orphanages of long ago (or study
those in use today in the Soviet Union), or
see children trapped in crack houses of inner
cities in the United States, locked in base-
ments and attics by vengeful, crazy rela-
tives (see Clarke & Clarke, 1976). Really
deprived, abusive, and neglectful environ-
ments do not support normal development
for any child. Having no parental figures
or being reared in terribly deprived cir-
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F1G. 1.—A model of parent-child genetic and environmental effects

cumstances have clear detrimental effects
on a child’s development, regardless of the
child’s genetic background (Dumaret &
Stewart, 1985). The important point here is
that variations among environments that
support normal human development are not
very important as determinants of variations
in children’s outcomes.

Common and Uncommon Assumptions

The prevailing belief among both psy-
chologists and parents is that variations in
normal environments, particularly those pro-
vided by their families, (1) shape children’s
development and (2) determine their adult
futures. The commonly accepted model is
one in which parental characteristics (phe-
notypes, Pp) determine the child’s environ-
ment (Ec), which in turn determines the
child’s behavioral outcomes (Pc). A more
complete version of this model is shown in
Figure 1. Here the transmission of genes
from parents to child is recognized, and the
role of genes in determining (in part) pheno-
types is included in the model. In this
model, the parents still determine the
child’s environment, which affects the
child’s behavioral development.

It also commonly is assumed that paren-
tal characteristics and home environments
are arbitrarily or even randomly associated
with individual children’s characteristics

(Bandura, 1982). Parents are, in this sense,
“the luck of the draw.” The structure of ex-
perience is assumed to be given in the envi-
ronment, which acts to provide stimuli that
impinge and shape children, regardless of
who they are. The uncorrelated nature of
people’s characteristics and their environ-
ments is challenged by constructivist views
of how people determine their own experi-
ences. In fact, several lines of research in
cognitive, clinical, and social psychology
have been based on theories about individ-
ual differences in experience and on the
idea that, not only do individuals’ responses
to environments differ, but people construct
their own experiences. Some brief examples
follow.

1. In cognitive psychology, Bower has
pursued the idea that people construct their
own experiences and personal histories
(Bower, 1987). Faced with the same brief
story, different individuals remembered and
recalled different versions of the story.

2. Clinical psychology has found that
people differ in their emotional responses
to situations; for example, Eysenck (1982,
1983) compared psychopaths and normals
in their emotional reactivity to punishment
and reward; Wexler, Schwartz, Warrenburg,
Servis, and Tarlatzis (1986) examined stress




reactions that shape their behaviors in those
situations.

3. Social psychology has presented evi-
dence that personal characteristics affect
how others respond to the stimulus person
(Langlois & Roggman, 1990). Physical attrac-
tiveness may be in the eye of the beholder,
but there is a great deal of cultural consensus
in judgments about what constitutes physi-
cal attractiveness. People judged to be phys-
ically attractive by others are more likely to
be asked for dates, more likely to be hired
for jobs, and once hired more likely to be
promoted than others judged to be less phys-
ically attractive (Bersheid & Walster, 1974).

4. In personality psychology, Henry
Murray (Kluckhohn, Murray, & Schneider,
1953) pursued for many years the idea that
each person constructs a personal myth,
which gives coherence to his or her life, just
as larger cultural myths give coherence to a
society. Personality characteristics that are
moderately heritable (30% to 50%) have
been shown to influence how people react
across time and situations. Sociable and out-
going people experience social interactions
with strangers differently from shy, fearful
people (Eysenck, 1983; Kagan, Reznick, &
Gibbons, 1989). Optimistic, internally di-
rected older adults cope much better with
aging than others who are less optimistic and
feel less in control of their lives. A twin
study of older adults shows these life-
outlook characteristics, like all personality
variables, to be moderately heritable (Ped-
ersen, Gatz, Plomin, & Nesselroade, 1989).

5. The new field of cultural psychology
is actually predicated on the assumption that
no sociocultural environment exists apart
from the meaning that human participants
give it (Shweder, 1990). Nothing real “just
is”’; realities are the product of the way
things get represented, embedded, imple-
mented, and reacted to.

Although cultural psychology uses non-
Platonic, philosophical constructivism to ex-
plore ethnic differences in personality, in-
telligence, and social behavior, the same
ontological and epistemological principles
apply to individual differences within cul-
tures (Scarr, 1985). Different people, at dif-
ferent developmental stages, interpret and
act upon their environments in different
ways that create different experiences for
each person. In this view, human experience
is the construction of reality, not a property
of a physical world that imparts the same
experience to everyone who encounters it.
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Thus, there are contradictory theories in
psychology about how people are influenced
by their environments and how they con-
struct their own experiences from those en-
vironments.

The Average Expectable Environment

A resolution of the seeming contradic-
tions in theories about how families affect
their children can be found in the concept
of the “average expectable environment”
(Hartmann, 1958). Based on evolutionary
theory, there are three components that de-
scribe normal organisms in normal environ-
ments (LeVine, 1987).

1. Preadaptation.—Infants and children
are preadapted by their human species ge-
netic inheritance to respond to a specific
range of environmental opportunities for
stimulation and knowledge acquisition.

2. Variation.—Within the genetically
specified range of normal environments, a
variety of environmental patterns of stimula-
tion can act to promote normal human devel-
opmental patterns. Wide variations in envi-
ronments within this normal range present
“functionally equivalent” opportunities for
people to construct their own experiences
(Scarr & Weinberg, 1983).

3. Limits—Environments that fall out-
side of the species-normal range will not
promote normal developmental patterns.
Contemporary examples are violent, abu-
sive, and neglectful families.

Thus, normal development does occur
in a wide variety of human environments,
but not in those lacking “average expect-
able” conditions under which the species
has evolved. For infants, species-normal
environments include protective, parenting
adults and a surrounding social group to
which the child will be socialized. For older
children, a normal environment includes a
supportive family, peers with whom to learn
the rules of being young, and plentiful op-
portunities to learn how to be a normal adult
who can work and love. The exact details
and specifications of the socialization pat-
terns are not crucial to normal development
(although they are crucial to understanding
the meaning people give to their experi-
ences), but having a rearing environment
that falls within the limits of normal environ-
ments is crucial to normal development.

Although I argue that genotype-envi-
ronment correlations are more pervasive
and important than gene-environment inter-
actions, there are in the human literature a
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few examples of how different genotypes
respond to the ‘“‘same” rearing environ-
ment. A striking example of genotype-envi-
ronment interaction has been reported by
Gottesman and Bertelsen (1989) in their
follow-up study of offspring of identical and
fraternal twins discordant for schizophrenia.
They found that the risk for schizophrenia
in the offspring of schizophrenic fraternal
twins was 17.4% and for the offspring of
their normal co-twins was 2.1%. However,
the risk for the offspring of schizophrenic
identical twins was 16.8% and for those of
their normal co-twins was 17.4%. Gottesman
and Bertelsen concluded that “discordance
in identical twins may primarily be ex-
plained by the capacity of a schizophrenic
genotype or diathesis to be unexpressed un-
less it is released by some kinds of environ-
mental, including nonfamilial, stressors” (p.
867).

Thus, it is clear from research in many
areas of psychology, most notably cultural
psychology, and from the investigation of
organism-environment interaction that the
“environment” does not necessarily have
the same meaning for all individuals.

Models of Genes and Environments
Another source of confusion in theories
of how humans develop is the nature of the

phenotype (observable characteristics) that
is the outcome to be predicted. Some behav-
iors are indices of enduring personality and
intellectual characteristics of the person,
traits that show considerable stability across
many situations and years. Other behaviors
are temporally less stable but consistent re-
sponses to contemporary contexts in which
development is occurring. Still more transi-
tory behaviors are situation-specific. Figure
2 shows a model of how development can
be construed at different levels of behavioral
analysis from enduring traits to situational
behaviors.

The path model, shown in Figure 2, in-
vokes causality. Having a genotype within
the species-normal range is necessary for
normal development, as is having a species-
normal environment, an average predictable
rearing environment. In addition to a “nor-
mal” environment that supports develop-
ment in a normal range, the developing
person also has an individual environment
selected, evoked, and constructed by the
person. The person also has a unique geno-
type composed of normal alleles in loci that
have normal variants in the population. Nor-
mal genes, normal environments, and indi-
vidually different genes and environments
combine to produce the development of en-
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F1G. 3.—Sociability and peer behaviors

during behavioral phenotypes, such as per-
sonality, interests, and intelligence.

The model posits that how people be-
have in various contexts depends on endur-
ing phenotypes and on environmental con-
texts. Situational or transitory behaviors are
further influenced by transitory situations
and by contextual behaviors that are relevant
to the situation.

The first example of the model does not
show all of the possible causal paths, as does
the next example. The example chosen is
temperament and social development (see
Fig. 3). In this model of peer relations and
peer behaviors, species-normal genes and
species-normal social rearing environments
are correlated because normal organisms
evoke different rearing than abnormal ones.
Unique genes combine with unique individ-
ual environments to produce individually
variable, enduring phenotypes (measurable
traits, such as sociability). Enduring traits
are hypothesized to combine with develop-
mental contexts (long-range contexts, such
as home and school) to produce contextual
behaviors, such as relationships with peers.
Finally, relationships with peers are pre-
dicted to combine with situations to produce
specific, situational behaviors, such as how
a child behaves at a school party.

Genes may predict contextual and situa-

tional behaviors directly through paths other
than the measured personality trait (here, so-
ciability), such as impulsiveness, emotional-
ity, and so forth. The model permits direct
as well as indirect or mediated pathways to
development and behavior.

Which of these kinds of personal traits
or behaviors is to be explained will have
great influence on the level of genetic and
environmental characteristics one should
choose to include in the prediction. Much of
the 20-year debate about situation-specific
behaviors versus enduring personality traits
was mired in the confusion between rela-
tively stable traits and situationally deter-
mined behaviors. Discussions of genetic and
environmental variability in “behavior” risk
the same misunderstandings unless the
level of behavior is defined.

I decided to combine information in our
field, some of which I will present in the
next section of the paper, to speculate about
what the solution of this model might yield.
Figure 3 shows the path coefficients. Note
first that the species-normal environment
and genes have infinite coefficients (set at
zero in the model), because it is assumed
that the data are based only on genetically
normal people who developed in average
expectable environments. If one were com-
paring development of abnormal with that of
normal genotypes, or development in very
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deprived with that in normal environments,
these coefficients could have values.

Based on a considerable amount of data
from families and twins, the heritability (h2;
path from unique genotype to enduring phe-
notype) is about .50. Unique environments
explain about half of the reliable variance in
personality, so that e? is also predicted to be
.50. I will not try to defend any of the values
in this model; I will only say that the num-
bers fit my reading of the developmental lit-
erature. There is much to argue about here!
To evoke even more controversy, let me
show my estimates for intelligence, school
achievement, and a grade on a math test
(Fig. 4).

Of greater importance is the idea that
one can understand both typical develop-
ment of normal genotypes in average ex-
pectable environments, and individual
development of unique persons in unique
environments, as they develop enduring
characteristics and display contextually
consistent behaviors and situationally spe-
cific behaviors. The next step is to explain
how unique individuals make their own ex-
periences.

A Triarchic Theory of Experience

How might individuals create their own
experiences? In earlier publications (Mc-
Cartney, in press; Scarr, 1985; Scarr & Mc-

Cartney, 1983; Scarr & Weinberg, 1983), we
have proposed that people make their own
environments in three ways: First, chil-
dren’s genes necessarily are correlated with
their environments because parents provide
both, so that their experiences are con-
structed from opportunities that are corre-
lated positively with their personal charac-
teristics; second, people evoke from others
responses that are correlated with their own
characteristics; and third, people actively se-
lect environments that are correlated with
their interests, talents, and personality char-
acteristics.

Although the proposed theory is based
on the idea that, given the same “objective”
environment, individuals will react differ-
ently, Scarr (1989) has argued that genotype-
environment correlations, rather than gene-
environment interactions, predominate in
the construction of experiences. Many envi-
ronmental opportunities are taken in by
some individuals and not by others, de-
pending on the individuals’ characteristics.
This selective use of environmental oppor-
tunities is better thought of as genotype-en-
vironment correlation than as genotype-en-
vironment interaction.

The theory of genotype — environment
effects has three propositions:

1. There are three kinds of genotype —
environment effects, as described above:
passive, evocative, and active.



2. The balance of genotype — environ-
ment effects changes from passive to active
with development, as children move out
from the family to make their own choices
of interests and activities.

3. Genetic differences become more im-
portant across development, as people ac-
tively make their own environments.

The theory of genotype — environment
effects holds that genotypes drive experi-
ences. Following Hayes (1962), we proposed
that the state of development and the in-
dividual characteristics of people shape the
experiences they gather from exposures
to their environments. In this model, paren-
tal genes determine their phenotypes, the
child’s genes determine his or her pheno-
type, and the child’s environment is merely
areflection of the characteristics of both par-
ents and child. Here differences among chil-
dren’s common home environments, within
the normal species range, have no effect on
differences among children’s outcomes. The
obvious challenge posed by this model is the
proposition that differences among normal
environments are a product of parental and
child characteristics and not a causal path
in the determination of differences among
children’s behavioral phenotypes.

General Theory

People are both individually different
and developmentally different in the ways
they encode and experience their environ-
ments. Experiences the person constructs
from exposures to various environments are
uniquely correlated to that person’s percep-
tions, cognition, emotions, and more endur-
ing characteristics of intelligence, interests,
and personality. In this theory there are
three ways by which genotypes and environ-
ments become correlated (Plomin, DeFries,
& Loehlin, 1977). First, one must take into
account the fact that most biological par-
ents provide their children with both genes
and home environments. The fact that par-
ents provide both genes and environments
means that the child’s genes and environ-
ments necessarily will be positively corre-
lated. For example, parents who read well
and who like to read will be likely to sub-
scribe to magazines and papers, buy and bor-
row books, take books from the local library,
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and read to the child. Parents who have
reading problems are less likely to expose
themselves to this world of literacy, so that
their children are more likely to be reared
in a less literate environment. Those same
children are also more likely to have reading
problems themselves and to prefer nonread-
ing activities. Thus, the reading abilities of
parents are likely to be correlated with the
reading abilities of their children and with
the environments parents provide for their
children—a positive genotype-environ-
ments effect.

Second, each person at each develop-
mental stage evokes from others responses
that reinforce positively or negatively that
person’s behaviors. Evocative effects have
profound effects on a person’s self-image
and self-esteem throughout the lifespan.
Smiling, cheerful infants who evoke positive
social interactions from parents and other
adults (Wachs & Gruen, 1982) seem likely to
form positive impressions of the social world
and its attractions. Infants who are fussy, irri-
table, and who experience negative or neu-
tral interactions with their caregivers and
others would seem less likely to form the
impression that social interactions are a
source of positive reinforcement. Toddler
siblings evoke individually tailored but dif-
ferent verbal exchanges with their mothers
at the same chronological ages (McCartney,
in press). School-age children from disad-
vantaged families who are more intelligent
and more “spunky” (Garmezy, Masten, &
Tellegen, 1984) are more likely to be given
positive attention and encouragement by
teachers than less intelligent or less
“spunky” children. Third, each person
makes choices about what environments to
experience. Past infancy, people who are in
a varied environment? choose what to attend
to and what to ignore. Depending on their
personal interests, talents, and personality,
people choose pursuits, whether educa-
tional, occupational, or leisure activities.

The idea that people sort themselves
into environments according to their inter-
ests, talents, and personality has a long his-
tory in industrial/organizational psychology.
People choose occupational environments
that correlate with their personal prefer-
ences for social interaction or solitary work,

2 The entire theory depends on people having a varied environment from which to choose
and construct experiences. The theory does not apply, therefore, to people with few choices or
few opportunities for experiences that match their genotypes. This caveat applies particularly to
children reared in very disadvantaged circumstances and to adults with little or no choice about

occupations and leisure activities.
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for independent or supervised work, for
salesmanship or social service. Preferences
for one kind of work environment or another
are correlated with other aspects of personal-
ity (Grotevant, Scarr, & Weinberg, 1977;
Holland, 1973). Differences in preferences
for work environments turn out to be just
as heritable as other aspects of personality
(Bouchard, Scarr, & Weinberg, 1991). Thus,
differences in choices among various kinds
of environments have been shown to be, in

part, functions of the personal characteristics
of the individual.

A test of the notion of gene-environment
correlation can be seen in a study of reading
(Hayes et al., 1989). Pervasive differences in
reading choices and amount of reading were
found by age, gender, and ability levels—all
of which are consistent with the theory that
people choose and make their own environ-
ments.

These measurements on popular children’s
books showed: (a) the most able British children
read approximately 50 percent more than their
less able peers (within that four week period), and
(b) the average text grows more demanding (lexi-
cally) and longer in the older age cohorts. . . . The
most able children not only read more books than
their peers, those books were slightly more diffi-
cult. When this one month language experience is
multiplied across years, the highest ability stu-
dents must have accumulated a huge advantage
over their less able peers. They encountered
many more uncommon terms and non-mundane
topics from their reading. Even if these most able
children were no more efficient in extracting, inte-
grating and retrieving information from what they
read than their less able peers, they would still
have the much richer language experience friom
their book reading. If it can be shown that they
are also more efficient, their advantage over their
peers would be still greater. (P. 13)

The genotype — environment effects
theory predicts that developmental differ-
ences are very important, pervasive, and
large, based on the same principles as in-
dividual differences. For many behaviors,
developmental changes, based on geno-
type and environmental changes (genes are
turned on; environments are perceived and
experienced differently) will be much larger
than individual variations at any one age. All
of these is in accord with the theory of devel-
opmental and individual differences in the
selection and construction of experience.

Families as Environments

The idea of correlated personal and
environmental characteristics has been ig-
nored and even opposed in developmental

psychology (e.g., Rheingold & Cook, 1975).
Most attention has been focused on differ-
ences among families in the opportunities
they provide for their children. Beginning
with family differences in social class, how-
ever measured, it has been assumed that
observations of ubiquitous correlations be-
tween family education, occupational status,
and income and children’s intellectual and
other outcomes were caused by differences
among families’ environments (Scarr, 1985).
Clearly, there are family differences; it is not
clear that most of those differences are envi-
ronmental. In fact, among families in the
mainstream of Western European and North
American societies, differences in family en-
vironments seem to have little effect on in-

tellectual and personality outcomes of their
children.

This point is worth pondering. How can
it be that different parents have few differen-
tial effects on the intellectual or personality
development of their children? For parents
who care, it is impossible to believe that this
could be the case. This is not to say that
parents may not have effects on children’s
self-esteem, motivation, ambitiousness, and
other important characteristics. It is to say
that parental differences in rearing styles,
social class, and income have small effects
on the measurable differences in intelli-
gence, interests, and personality among
their children.

The Data

Family resemblances have been re-
ported for intelligence and personality mea-
sures for relatives who vary in genetic and
environmental relatedness. Table 1 summa-
rizes much of the data on IQ test score simi-
larities of late adolescent and adult relatives
who are genetically identical, of those re-
lated by half of their genes, and of geneti-
cally unrelated individuals.

Let us focus on genetically identical
pairs reared together and apart and on
adopted pairs of siblings reared together
since infancy. These are the most startling
findings. Identical (MZ) twins reared to-
gether score as much alike (r = .86) on IQ
tests as the same person tested twice (r =
.87). MZ twins reared in different families
are slightly less similar (r = .76). The re-
markable studies of MZ twins reared in dif-
ferent families challenge many cherished
beliefs in developmental psychology (but fit
very nicely in the genotype — environment
theory). The fact that these twins, in four
studies, are nearly as similar intellectually
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TABLE 1

IQ AND DEGREES OF RELATEDNESS: SIMILARITIES OF GENETICALLY RELATED AND
UNRELATED PERSONS WHO LIVE TOGETHER AND APART

Relationship Correlation Number of Pairs

Genetically identical:

Identical twins together ... .86 1,300

Identical twins apart ......cccccoccceiveieeinnnnee .76 137

Same person tested twice .......c..coevericcniennn .87 456
Genetically related by half of the genes:

Fraternal twins together .........cc.ccocevvvvvneen. .55 8,600

Biological sisters and brothers .. 47 35,000

Parents and children together ... 40 4,400

Parents and children apart ........c.cccoccceveennnne 31 345
Genetically unrelated:

Adopted children together ............cccc....... .00 200

Unrelated persons apart ...........cccooueveeeiienens .00 15,000

Source.—Adapted from Plomin and DeFries (1980).

NoTE.—Based on data from Scarr and Weinberg (1978) and Teasdale and Owen (1985) on
older adolescents who are comparable in age to other samples in this table. Younger adopted
children resemble each other to a greater degree, with correlations around .24, according to

samples of 800 pairs.

(Bouchard et al., 1990) as identicals reared
together, and are just as similar in personal-
ity (Tellegen et al., 1988), raises critical
questions about what observed family differ-
ences really mean for development. Table 2
shows the IQ correlations for MZ twins
reared apart in four studies.

By contrast, genetically unrelated sib-
lings, reared from infancy to adulthood in
the same family, do not resemble each other
at all in IQ. This result, based on two initial
studies (Scarr & Weinberg, 1978; Teasdale
& Owen, 1985), has been exactly replicated
in two additional studies of late adolescents
and young adults (Horn, Loehlin, & Willer-
man, 1982; Kent, 1985). Studies of younger
adopted siblings show that they do have
some intellectual resemblance (r = .24),
about half that of biological siblings (r =
A47). A major reason for the greater resem-
blance of younger adoptees is that families
have greater effects on their younger than
older children, as will be explained in later
sections. Another reason for greater resem-
blance of younger than older adoptees is se-
lective placement, as shown in Table 3.

In this sample (Scarr & Weinberg, 1976,
1977), 75% of the 101 adoptive families also
had their own biological offspring. Thus,
one can examine the resemblances of biolog-
ical and adoptive relatives, living together
and apart. Correlations of parents and their
biological children range from .33 to .43,
whether the (natural) parents have never
seen the children since birth or whether the

parents (adoptive parents, but the biological
parents of these children) have reared them
to the average age of 7 years.

These are intellectual resemblances be-
tween adoptive parents and their adopted
child, (r = .21) and (r = .27), but this simi-
larity must be modified by the intellectual
resemblances between the natural parents
of the adopted child and the biological off-
spring of the adoptive parents (r = .15 and
r = .19). There is absolutely no environ-
mental or genetic reason to think that birth
parents of adopted children should bear
any resemblance to biological children of
the families who adopted their children, ex-
cept for selective placement by adoption
agencies.

Social workers are likely to try to match
their expectations for children’s intellectual
development to the adoptive families’ edu-
cational levels. Thus, by being more likely
to place an illegitimate child of two univer-
sity students with a college-educated family
and to place a child of two high school drop-
outs with a working-class family, adoption
agencies can create a correlation between
the child’s probable abilities and the adop-
tive home environment. The matching char-
acteristics that social workers select are
educational levels of natural parents with
educational, occupational, and income char-
acteristics of adoptive families (Scarr &
Weinberg, 1977, 1978, 1983).

The implication of the unexpected re-
semblance between birth parents and bio-
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TABLE 3

COMPARISONS OF BIOLOGICAL AND UNRELATED PARENT-CHILD IQ CORELATIONS IN
101 TRANSRACIAL ADOPTIVE FAMILIES

N (Pairs) r

Parents—unrelated children:

Adoptive mother—adopted child .........ccccooivieiiininnene. 174 21 (.23)*

Natural mother—own child of adoptive family® ................ 217 15

Adoptive father—adopted child .........ccccccovinnciiininncns 170 27 (.15)

Natural father—own child of adoptive family® .................. 86 .19
Parents—biological children:

Adoptive mother—own child .........cccocciiininiiinninnn. 141 34

Natural mother—adopted child® 135 33

Adoptive father—own child ............ 142 .39

Natural father—adopted child® 46 43

SOURCE.—Scarr & Weinberg research.
* Early adopted only (N = 111).
b Educational level, not IQ scores.

logical children in the family who adopted
their children is that the resemblance of
adoptive parents and adopted children must
be corrected for selective placement (.21-
.15 and .27-.19), which reduces adoptive
family correlations to small effects (.06 and
.08), even in early childhood.

From our adolescent adoption study
(Scarr & Weinberg, 1978), the prediction of
biological offspring IQ test scores from the
average of the parents’ IQ scores is remark-
able (r = .68), as shown in Figure 5. By con-
trast, the prediction of adopted children’s IQ
test scores from adoptive parents’ scores is
minimal (r = .13), as shown in Figure 6.

The theory of genotype — environ-
ment effects can explain the slight re-
semblances among adopted relatives and
the great resemblances between MZ twins
reared together and apart. If genes drive ex-
perience, then the degree to which relatives
have similar experiences will depend upon
their degree of genetic resemblance. Identi-
cal twins, whose genetic correlation is 1.00,
evoke similar responses from others, and
they make similar choices in their environ-
ments. They respond cognitively and emo-
tionally in similar ways, and they construe
their experiences in similar ways. By con-
trast, adopted children, who are genetically
unrelated, have uncorrelated experiences
even within the same household, school,
and neighborhood environments. This part
of the theory explains the family data from
behavior genetic studies more satisfactorily
than any other model.

Developmental Patterns
Longitudinal studies of twins, most
notably the Louisville, Kentucky, study

headed for many years by the late Ronald
S. Wilson, have contributed to our under-
standing of the role of genetic variability in
regulating developmental patterns. Wilson
(1983) reported on mental development tests
administered on nine occasions to infants
and young children from 3 months to 6 years.
Overall results were that MZ twins scored
very similarly (correlations in the mid-80s
throughout early childhood) and DZ twins
less similarly (correlations declining from
the mid-70s in infancy to the low 60s over
the preschool years). But the longitudinal
pattern of mental development was also
strikingly similar for MZ co-twins, as shown
in Figure 7. Although each pair had a differ-
ent pattern of spurts and lags in mental
growth, the similarity between co-twins was
very high within each pair. The four pairs
presented by Wilson were representative of
the several hundreds of twin pairs studied
over 20 years. Figure 7 also shows the typi-
cal patterns of mental developmental resem-
blance for DZ twins. Because they are sib-
lings with about half of their genes in
common, their developmental patterns are
similar but not as parallel to one another as
those of MZ twins.

Environments within the Family

The same body of behavioral genetic lit-
erature that illustrates the importance of ge-
netic variation also highlights the impor-
tance of environmental variation (Scarr &
Grajek, 1982). As Plomin (1990) indicated,
“the majority of the variance for most behav-
iors is due to non-genetic factors, the envi-
ronment” (p. 117). However, one of the most
striking findings of the behavior genetic lit-
erature is that, for a variety of traits, most of
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the environmental variance is contributed
by nonshared environmental influences
(Scarr & Grajek, 1982). Nonshared environ-
mental influences are those that are not
shared by members of a family; that is, they
act to make family members different from
one another. As Plomin and Thompson
(1987) highlight, this finding “implies that
the unit of environmental transmission is not
the family, but rather micro-environments
within families” (p. 20). I would add that
microenvironments are largely the construc-
tion of individual family members in the
ways they evoke responses from others, ac-
tively select or ignore opportunities, and
construct their own experiences.

Siblings adopted in infancy do not re-

semble each other in any measured talents,
interests, or personality. Yet, they have
grown up in the same home with the same
parents, schools, neighborhoods, and over-
all family circumstances. According to nor-
mal developmental science, differences in
parental child-rearing techniques, interac-
tional patterns, educational levels, occupa-
tional statuses, and income, among many
other family variables, should cause siblings
to resemble each other, if common family
and larger contexts have common influences
on siblings, regardless of their genetic rela-
tionship. The data do not support normal de-
velopmental theory and challenge us to re-
think how the environment can be construed
in such different ways by different family
members, even if they are biologically re-
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lated and especially when they are not ge-
netically related.

Good Enough Parents

Ordinary differences between families
have little effect on children’s development,
unless the family is outside of a normal, de-
velopmental range. Good enough, ordinary
parents probably have the same effects on
their children’s development as culturally
defined super-parents (Rowe, in press). This
comforting idea gives parents a lot more
freedom to care for their children in ways
they find comfortable for them, and it gives
them more freedom from guilt when they
deviate (within the normal range) from cul-
turally prescribed norms about parenting. As
Richard Weinberg and I said (Scarr & Wein-
berg, 1978), children’s outcomes do not de-

pend on whether parents take children to
the ball game or to a museum so much as
they depend on. genetic transmission, on
plentiful opportunities, and on having a
good enough environment that supports
children’s development to become them-
selves.

The idea of good enough parents is a
constructive step toward recognizing that
parents do not have the power to make their
children into whatever they want, or in John
Watson’s (1928) terms, to ruin them in so
many ways. Fortunately, evolution has not
left development of the human species, nor
any other, at the easy mercy of variations in
their environments. We are robust and able
to adapt to wide-ranging circumstances—a
lesson that seems lost on some ethnocentric
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developmentalists. If we were so vulnerable
as to be led off the normal developmental
track by slight variations in our parenting,
we should not long have survived.

The flip side of this message is that it is
not easy to intervene deliberately in chil-
dren’s lives to change their development,
unless their environments are outside the
normal species range. We know how to res-
cue children from extremely bad circum-
stances and to return them to normal de-
velopmental pathways by providing rearing

environments within a normal range. But for
children whose development is on a predict-
able but undesirable trajectory and whose
parents are providing a supportive environ-
ment, interventions have only temporary
and limited effects (Clarke & Clarke, 1989).
Should we be surprised? Feeding a well-
nourished but short child more and more
will not give him the stature of a basketball
player. Feeding a below-average intellect
more and more information will not make
her brilliant. Exposing a shy child to socially
demanding events will not make him feel



less shy. The child with a below-average in-
tellect and the shy child may gain some spe-
cific skills and helpful knowledge of how to
behave in specific situations, but their en-
during intellectual and personality charac-
teristics will not be fundamentally changed.

Developmentalists can have more re-
spect for individual differences among par-
ents in the ways they rear their children.
And we need to take our own textbook ad-
vice and actually believe that correlations
are not causes. The associations between a
child’s characteristics, those of the parents,
and the rearing environment they provide
are neither accidental nor a likely source
of fruitful intervention, unless the child’s
opportunities for normal development are
quite limited. Developmental reseach of the
past 25 years supports the idea that normal
genes and normal environments promote
species-typical development and that, given
a wide range of opportunities, individuals
make their own environments, based on
their own heritable characteristics.
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