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Although dramatic life transitions occur during middle childhood, surprisingly little
1s known about the origins of individual differences in behavioral development at
this age. The goal of this book is to contribute toward a better understanding of
individual differences during this important developmental epoch. First, we review
what little 1s known about the genetic and environmental provenances of develop-
ment in middle childhood. Then, we attempt to fill in some of the gaping holes in
our knowledge with new behavioral genetic results obtained from a large-scale,
longitudinal study, the Colorado Adoption Project (CAP).

Beginning in 1975, CAP investigators studied the children, parents (including the
biological parents of the adopted-away children), and home environments of 245
adoptive families and 245 matched nonadoptive families when the children (and
their younger siblings) were 1, 2, 3, and 4 years of age. The children were studied
in the laboratory at 7 years of age, and were administered telephone tests and
interviews at 9 and 10 years. Questionnaire data were collected at 5, 6, and 8 years.
The CAP design facilitates analyses of genetic and environmental influences in
development via both parent—offspring and sibling comparisons. The parent—
offspring comparisons include “genetic” parents (biological parents and their
adopted-away offspring), “environmental” parents (adoptive parents and their adopted
children), and “genetic-plus-environmental” parents (nonadoptive parents and their
children). The sibling design includes nonadoptive siblings (biological siblings
reared together in nonadoptive families) and adoptive siblings (genetically unrelated
children reared in the same adoptive homes). This dual parent—offspring and sibling
adoption design, combined with its longitudinal and multivariate assessments, makes
the CAP uniquely suited to broach issues of nature and nurture in development.

This 1s the third in a projected five-book series describing the CAP results. The
first two books presented results in infancy (Plomin & DeFries, 1985) and early

childhood (Plomin, DeFries, & Fulker, 1988). A fourth book is planned for early
adolescence, when complete CAP results at 9 and 10 years and new results at 11
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and 12 years will be presented. The fifth book will focus on adolescence, including
13, 14, and 15 years, and a laboratory test session at 16 in which the children are
administered the same battery of tests that their parents completed over a decade
and half earlier.

As we approach the 20th anniversary of the CAP, a particularly pleasing feature
of this book is that it was written in collaboration with colleagues, statf, and present
and former students who have been involved in the CAP over the years. This
strategy has greatly broadened the perspective of this book and added to the
expertise brought to bear on middle childhood. However, this is not just another
edited volume. We are all part of a team committed to the CAP and, in this sense,
all of the contributors could be co-authors of all of the chapters. All have
contributed to the conceptual, methodological, and substantive developments that
made this work possible — not to mention conducting a total of 9,784 test sessions
during the past 17 years! We gratefully acknowledge the contributions of the
talented people with whom we have had the privilege to work and look forward to
our continued collaboration with them. We also wish to thank the CAP testers (Bo
Bishop, Leza Clymer, Kim Corley, Lara Cunning, Beth Landt, and Diane Perry),
our data manager (Annie Johnson), the administrative and office staff at the Institute
for Behavioral Genetics (Agnes Conley, Dianne Johnson, Martha Norton, Lee
Nickerson, and Jer1i Titchenal), and the scores of other individuals who have
contributed to the success of this long-term longitudinal study. We are especially
grateful to staff members of the Lutheran Family Services and the Denver Catholic
Community Services, whose cooperation made the CAP possible, and to the
hundreds of families who have endured our yearly intrusions into their lives with
such good will and grace.

The book begins with chapters that review behavioral genetic research in middle
childhood (Chapter 1), provide an overview of the CAP (Chapter 2), and describe
adoption design methodology (Chapter 3). The other chapters are more empirically
oriented and present new findings on the following topics: longitudinal analyses of
change and continuity of general cognitive ability (Chapter 4), multivariate and
developmental analyses of specific cognitive abilities (Chapter 5), predictions from
infant cognition (Chapter 6), school achievement (Chapter 7), speech and language
disorders (Chapter 8), personality and temperament (Chapter 9), perceptions of
self-competence (Chapter 10), behavioral problems and stress of entering school
(Chapter 11), body size and obesity (Chapter 12), motor development (Chapter 13),
sex differences (Chapter 14), nonshared environment and sibling differences (Chap-
ter 15), family relationships (Chapter 16), genetic influences on “environmental”
measures (Chapter 17), early family environment and outcomes in middle childhood
(Chapter 18), home environment and cognitive development (Chapter 19), geno-
type—environment interaction and correlation (Chapter 20), and applied 1ssues
relevant to adoption (Chapter 21). A final chapter summarizes and i1ntegrates the
findings presented in the previous chapters and outlines future research directions
that may provide a better understanding of nature and nurture during middle

childhood.

We are grateful for the continuous support of the National Institute of Child
Health and Human Development since 1977 for the collection of CAP data at 1-4,
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/, and 13-16 years of age (HD-10333 and HD-18426). Beginning in 1988, the
testing of CAP children during early adolescence has been supported by a grant
from the National Institute of Mental Health (MH-43899). Since 1978, the National
Science Foundation has awarded grants (BNS-7826204, BNS-8200310, BNS-
8505692, BNS-8643938, BNS-8806589, and BNS-9108744) that enabled us to assess
mother—child and sibling interactions. The CAP was launched in 1976 with the aid
of funds from the University of Colorado’s Biomedical Research Support Grant and
a small grant from the National Institute of Mental Health (MH-28076). The
Willlam T. Grant Foundation supported the project during 1976-1979, and
launched the testing of CAP children at 7 years of age in 1983. The Spencer
Foundation provided support from 1982 to 1984 for the purpose of testing younger
adopted and nonadopted siblings of the probands at 5 and 7 months of age, and
from 1985 to 1988 for the extension of CAP testing into early adolescence. Finally,
our research and thinking about nature and nurture during childhood has profited
immensely from our participation in the Early Childhood Transitions Research
Network of the John D. and Catherine T. MacArthur Foundation. The research
reported in Chapter 6 was also supported by grants from NSF (BNS-7826202) and
NICHD (HD-19802). Lee Anne Thompson was supported by NICHD training
grant HD-07289 during data collection and by HD-21947 and MH-46512 while the
chapter was written. Stephen A. Petrill and Sally J. Wadsworth were supported by
NICHD and NIMH training grants HD-07176 and MH-16880, respectively.

We dedicate this book to the memory of Steven G. Vandenberg, who died on
August 27, 1992. Professor Vandenberg, our beloved colleague at the Institute for
Behavioral Genetics, contributed generously to the planning of CAP. Before coming
to the University of Colorado in 1967, he served as director of the other major
longitudinal behavioral genetic study of development, the Louisville Twin Study.
In 1970, he and the senior author of this book co-founded the journal, Behavior
Genetics. His prolific writings and seminal twin studies, dating back to the 1950s,
support our designation of Professor Vandenberg as the father of the modern era of

human behavioral genetics.




1 Nature and Nurture in

Middle Childhood

Middle childhood 1s the stage during which children begin to adapt to life outside
the family, especially to the multifaceted demands of school and relationships with
peers. Major developmental shifts occur. Most notably, cognitive reorganization is
marked by the emergence of concrete operations. Dramatic changes also occur 1n
children’s social cognitions and interpersonal behavior. Parents, teachers, and peers
have increased expectations regarding social behavior, affect regulation, and self-
control. Moreover, behavioral problems at this age begin to be predictive of later
psychopathology.

In recent testimony before the US House and Senate Appropriations Committees,
Alan Kraut, Executive Director of the American Psychological Society, noted the
paucity of research pertaining to middle childhood as follows:

.. . many problems of adolescence and young adulthood — problems of school dropouts,
unwanted pregnancies, gangs, alcohol and drug abuse, and AIDS, among others — have their
roots 1n the middle childhood years. We need to know about the development of a whole
series of middle childhood skills dealing with decision making, resolving conflicts, fighting
off peer pressure, building self-confidence, and many others, including traditional academic

functioning, if we are to legitimately address these problems. The middle childhood years — 5
to 11 — are just those least understood by our nation’s developmental researchers. (1992, p. 7)

Because middle childhood 1s such an interesting and important developmental
period, it 1s surprising that so little research has focused on it. The purpose of this
chapter 1s to provide an overview of previous behavioral genetics research during
middle childhood. We begin with the domains that have been studied most
throughout the life-span: cognitive abilities, personality, and psychopathology. Next
we mention other domains of middle childhood that are explored for the first time
in the Colorado Adoption Project (CAP). Finally, in the last part of the chapter we
discuss developmental, multivariate, and environmental analyses which are the foci
of several chapters 1n this volume.



2 Nature and Nurture in Middle Childhood

General Cognitive Ability

The classic adoption study by Skodak and Skeels (1949) suggested an increase 1n
genetic influence on cognitive ability from 4 to 7 years of age. Longitudinal testing
of IQ in the Louisville Twin Study also provided evidence that heritability increases
from early to middle childhood (Wilson, 1983). It 1s especially noteworthy that the
results of both studies suggest that genetic influence on IQ 1n the early school years
1s nearly as strong as genetic influence in adolescence and adulthood.

Results obtained from other adoption studies in middle childhood (Burks, 1928:;
Fisch, Bilek, Deinard, & Change, 1976; Leahy, 1935) and two more recent
cross-sectional adoption studies (Horn, Loehlin, & Willerman, 1979; Scarr &
Weinberg, 1977) are also consistent with this conclusion. Especially strong evidence
for genetic influence comes from the two studies that provide direct tests of genetic
influence 1n the form of resemblance between biological mothers and their adopted-
away offspring (Horn et al., 1979; Skodak & Skeels, 1949). Adoption studies that
rely on the indirect comparison between familial correlations in nonadoptive and
adoptive families are somewhat less consistent, especially the few comparisons using
the sibling adoption design rather than parent-offspring comparisons (Plomin &
[Loehlin, 1989).

Other smaller, cross-sectional twin studies of IQ in middle childhood tend to
confirm the results of the longitudinal Louisville Twin Study (Koch, 1966; Segal,
1986). However, two twin studies in middle childhood using the Ravens Coloured
Progressive Matrices for Children as an index of IQ found little evidence for
heritability (Garfinkle & Vandenberg, 1981), probably due to low reliability of the
measure at this age (Foch & Plomin, 1980; Knaack, 1978).

In summary, 1t seems fairly well established that genetic influences contribute
substantially to individual differences in IQ by the early school years. Previous CAP
analyses have focused on the development of general cognitive ability during infancy

and early childhood. These results, and new analyses of middle childhood, are
summarized in Chapter 4.

Specific Cognitive Abilities

There 1s certainly more to cognition than IQ. Behavioral geneticists have assessed
broad factors of specific cognitive abilities such as verbal ability, spatial ability,
perceptual speed, and memory (DeFries, Vandenberg, & McClearn, 1976; Plomin,
1988). Specific cognitive abilities are especially interesting during middle childhood.
Although the antecedents of such factors emerge during early childhood, factors
similar to those observed in adulthood can be assessed by the early school years.
The two twin studies in middle childhood that reported results for IQ subtests
(Segal, 1986; Wilson, 1975, 1986) both provide evidence for substantial genetic
influence on verbal ability. The results for the performance subtests are more
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discrepant, although performance IQ showed substantial genetic influence in both
studies. In these two twin studies, subtest profiles were analyzed using trend
correlations to assess patterns of cognitive strengths and weaknesses. Genetic
influence was found in both studies for these trend correlations.

Studies that focus on factors of specific cognitive abilities, rather than on subtests
from tests designed to assess IQ, are more illuminating. Although the twin studies
in middle childhood involve small sample sizes, they suggest genetic influence on
most specific cognitive abilities. For example, the results of a reanalysis of Primary
Mental Abilities scores obtained by Koch (1966) for 5- to 7-year-old twins (Plomin
& Vandenberg, 1980) suggest substantial genetic influence on verbal and spatial
abilities, but less on perceptual speed. Two other twin studies in middle childhood,
designed to assess specific cognitive abilities, obtained evidence for strong genetic
influence on verbal ability, but little genetic influence on tests of memory (Foch &
Plomin, 1980; Garfinkle & Vandenberg, 1981). A recent twin study_the Weste
Reserve Twin Project (WRTP), investigated specific cognitive abilities during the
early school years for a sample of 146 pairs of monozygotic (MZ) and 132 pairs of
dizygotic (DZ) twins from 6 to 12 years of age (Thompson, Detterman, & Plomin,
1991). Eight tests from the CAP battery of specific cognitive abilities were employed
to assess the group factors of verbal ability, spatial ability, perceptual speed, and
memory. T'his study yielded heritabilities of about 70% for verbal and spatial
abilities and perceptual speed, and a lower heritability (45%) for memory. From
computer-based testing of information-processing tasks, WRTP investigators have
also collected extensive data which are currently being analyzed.

In summary, although only tentative conclusions can be drawn, evidence for
genetic influence is strongest for measures of verbal ability, somewhat less for spatial
ability, much less for perceptual speed, and weakest for memory. It is interesting
that research i1n adolescence and adulthood shows a similar pattern of heritability
(DeFries et al.; 1976; Plomin, 1988). CAP analyses of specific cognitive abilities in
early and middle childhood are discussed in Chapter 5.

Personality

Personality includes diverse domains of behavior that are not primarily cognitive in
nature, for example, overt behaviors such as activity level, feelings such as
emotionality, preferences such as sociability, and attitudes such as traditionalism.
Parent and tester ratings have been widely used to assess temperament in infancy
and early childhood, whereas self-report questionnaires have been extensively em-
ployed 1n twin studies of personality during adolescence and adulthood (Goldsmith,
1993). In contrast, very few genetic studies of personality have been conducted
on middle childhood using either ratings or self-reports (Loehlin, 1992; Plomin,
1986).

There have been a few small twin studies using parental ratings in middle
childhood that generally suggest genetic influence (Matheny & Dolan, 1980; Scarr,
1969; Willerman, 1973). Two studies in middle childhood employed personality
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ratings by testers and also obtained some evidence for genetic influence (Goldsmith
& Gottesman, 1981; Scarr, 1969). However, two studies that used observational
measures reported mixed results concerning the heritable nature of personality traits
(Plomin & Foch, 1980; Scarr, 1966).

Two adoption studies obtained personality data using self-report questionnaires
for children whose average age was middle childhood, but who ranged in age from
4 to 16 years in one study (Scarr, Webber, Weinberg, & Wittig, 1981) and from 3
to 26 in the other (Loehlin, Horn, & Willerman, 1981; Loehlin, Willerman, & Horn,
1982, 1985). Parent—offspring comparisons in these studies yielded little evidence
for genetic influence. Both studies reported correlations for adoptive siblings near
zero, suggesting that shared environmental influence is also negligible. Both studies
also included small samples of nonadoptive siblings (40 pairs and 24 pairs,
respectively); however, these data yielded mixed results, generally suggesting little
genetic influence.

Chapter 9 presents CAP analyses that assess genetic influence on personality in
middle childhood using both parent—offspring and sibling adoption designs. Person-
ality measures included ratings of sociability, emotionality, activity, and attention
span/persistence by parents, testers, and teachers, and for older children, self-report.

Psychopathology

In recent years, there has been a marked increase in interest in the genetics of
childhood psychiatric disorders. This work has been reviewed by Rutter and
colleagues (1990) and will not be discussed here because the focus of the CAP is
normal behavioral development. However, in contrast to diagnosed psychiatric
disorders, behavioral problems are so common in middle childhood that they can be
considered part of normal development. A twin study of behavioral problems in
middle childhood found substantial genetic influence on commonly occurring
externalizing problems such as aggressiveness and hyperactivity, as well as internal-
1zing problems such as anxiety, based on parental ratings (O’Connor, Foch, Sherry,
& Plomin, 1980). A recent twin study replicates this finding, especially for
externalizing problems, using parental ratings on the Child Behavior Checklist
(Edelbrock, Rende, Plomin, & Thompson, in press). A British twin study also
obtained evidence for substantial genetic influence for hyperactivity and attentional
syndromes based on both parent and teacher ratings (Goodman & Stevenson, 1989a,
b). These and other ongoing twin studies suggest that the strong familial resemblance
found for hyperactivity-related syndromes 1n family studies is largely genetic
in origin (reviewed by Deutsch & Kinsbourne, 1990). They also support the
conclusion of genetic influence on hyperactivity reached in two earlier adoption

studies using retrospective reports by parents of their own childhood hyperactivity
(Cantwell, 1975; Morrison & Stewart, 1973) and 1n a study of half-siblings (Safer,

1973).

Chapter 11 in this volume reports the results of the first adoption study of
behavior problems and their relation to stress.
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Other Domains

Next to nothing was known prior to the CAP about other domains of development
in middle childhood such as school achievement, speech and language disorders,
interests, change in body size and risk of obesity, motor development, self-
competence and confidence, and family relationships. Each of these areas in middle
childhood 1s addressed for the first time by a chapter in this volume. '

Other Analyses

The truism that both genes and environment are required for development does
little to describe or explain behavior. In contrast, assessing the etiology of individual
differences provides an important first step toward the understanding of behavioral
development. For example, genetic differences among children may not contribute
importantly to individual differences for some observed or measured characters.
Although examples of this are difficult to find, individual differences in neonatal
temperament appear to be due primarily to nongenetic influences (Riese, 1990).
Alternatively, it 1s possible that genetic differences can be largely responsible for
observed differences. This 1s the case for height, for which heritability 1s very high;
at least 80%. However, individual differences in the vast majority of behavioral
phenotypes are due substantially to both genetic and environmental influences. As
indicated 1n the foregoing review, this conclusion applies to the three major domains
that have been 1nvestigated most thoroughly in adulthood — cognitive abilities,
personality, and psychopathology — and 1t is likely that this conclusion will also
apply to middle childhood.

Although assessing the genetic and environmental etiologies of individual dif-
ferences 1s an important first step i1n the analysis of behavioral development, 1t is
only a first step. Developmental, multivariate, and more detailed environmental
analyses are important further steps.

Developmental analysis

The earliest studies of twins were explicitly developmental. For example, the first
study of twins, reported by Francis Galton in 1876, investigated whether twins
became more or less similar during development. A renascence of this develop-
mental perspective in behavioral genetic research has occurred in recent years.
Two major types of developmental questions can be asked. First, do genetic and

environmental components of variance change in their relative magnitude? For
example, does heritability — the portion of phenotypic variance that can be ascribed
to genetic influences — change with development? It 1s generally assumed at least

implicitly — and explicitly in the former Soviet Union (Mangan, 1982) — that
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environmental factors play an increasingly important role during development.
However, results obtained to date indicate the reverse: If heritability changes during
development, it increases (Plomin, 1986). The best example 1s cognitive develop-
ment, which shows a nearly linear increase in genetic influence from infancy
through early childhood (Fulker, DeFries, & Plomin, 1988), perhaps continuing
throughout the life-span (McGue, Bouchard, Iacono, & Lykken, 1993).

Developmental changes in environmental components of variance are also inter-
esting. Again, the best example involves cognitive development. Shared family
environment — those environmental influences that cause differences between
families and similarities of siblings who grow up in the same family — appears
to account for as much as 25% of the variance in childhood, but diminishes to
negligible levels after adolescence when children begin to leave the family emotion-
ally and, eventually, physically (Plomin, 1988).

The second type of question addresses genetic and environmental contributions
to developmental change and continuity. Regardless of the magnitude of heritability
at two ages, to what extent do genetic effects at one age also affect the other age’
Although much less 1s known about this issue, it appears that cognitive development
shows a surprising degree of genetic continuity from infancy through adulthood
(DeFries, Plomin, & LaBuda, 1987). For personality, genetic contributions to
change as well as continuity are likely, especially earlier in life (Plomin et al., 1993:;
Plomin & Nesselroade, 1990).

Most of the chapters in this volume employ CAP data from infancy through
middle childhood for the purpose of considering nature-nurture issues from a
developmental perspective. Chapter 4 presents the most recent CAP attempts to

assess genetic and environmental contributions to developmental change and con-
tinuity for general cognitive ability.

Multivariate analysis

Another important step beyond the basic nature-nurture question is multivariate
genetic analysis, which extends the univariate genetic analysis of the variance of a
single trait to the analysis of the covariance between traits. Multivariate genetics
facilitates the analysis of the extent to which individual differences in different
characters are due to the same genetic and environmental influences. For example,
do the genes that influence verbal ability also influence spatial ability? From a
genetic perspective, a multivariate approach is important because it is highly
unlikely that completely different sets of genes affect all of the behaviors that we
investigate. As indicated in the next chapter, the CAP has been multivariate from
the start, risking approbation as a “fishing expedition” in order to fulfill its goal of
broadly assessing behavioral development. The following chapters in this volume
attest to the value of this decision by reporting analyses of these extensive
CAP measures. Several chapters are explicitly multivariate in nature. Chapter 5
presents state-of-the-art multivariate genetic model-fitting analyses of specific cogni-

tive abilities. Other multivariate genetic analyses described in this volume include
analyses of associations between school achievement and cognitive abilities (Chapter
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/), between stress and behavioral problems (Chapter 11), and between mental and
motor development (Chapter 13).

Environmental analysis

A third new direction for genetic research is the analysis of specific environmental
1ssues within the context of a behavioral genetics design. Environmentalists are
beginning to realize that it is necessary to use genetic designs in order to assess
environmental influences (e.g., Wachs, 1993). In a corresponding manner, behavi-
oral geneticists are beginning to see that genetic research is enhanced by including
specific measures of the environment in their genetic designs (e.g., Plomin & Rende,
1991).

T'wo major themes have emerged that have profound importance for under-
standing environmental influences on development. The first is nonshared environ-
ment. In addition to providing the best available evidence for environmental
influences, genetic research has led to an important discovery about the processes
by which environmental influences affect development. For decades, it had been
widely and quite reasonably assumed that the family environment was highly
efficacious during early development. This would explain why children in the same
family resemble one another — they grew up in the same family. However, we now
know that genetic covariation between relatives accounts for most of this similarity,
at least for most personality measures. For example, first-degree relatives adopted
apart are just as similar as first-degree relatives living together. Growing up in the
same family does not add to their resemblance. Moreover, pairs of genetically
unrelated individuals reared together (adoptive sibling pairs) correlate negligibly on
both self-report personality questionnaires and cognitive tests after adolescence.
Thus, for such measures, shared rearing environment does not produce similarity.

Results such as these indicate that the most important environmental influences
are those which are not shared by children growing up in the same family. This
leads to the question, why are children in the same family so different? In order to
answer this question, developmentalists must study more than one child per family,
using measures of the environment specific to each child (Dunn & Plomin, 1990;
Plomin & Daniels, 1987). As discussed in Chapter 16, this strategy makes it possible
to assess the ways in which siblings in the same family experience different
environments, and to determine if differences in siblings’ experiences are related to
differences in developmental outcomes.

The second theme to emerge from environmental studies that employ behavioral
genetic designs 1s that widely used measures of the environment show genetic
influence when treated as dependent measures (Plomin & Bergeman, 1991). Finding
genetic influence on environmental measures suggests that these measures assess
genetically influenced characteristics of parents or children. For example, in

developmental psychology, environmental measures typically assess parental beha-
vior, such as time spent reading to children. Differences among parents in the
amount they read to their children could in part be due to genetically influenced
characteristics of the parents, such as their facility and interest in language.
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Alternatively, parental behavior might reflect some characteristics of their children.
About a dozen previous genetic analyses of environmental measures, including a
recent study focused on this issue (Plomin, Reiss, Hetherington, & Howe, in press),
document ubiquitous genetic influence on ostensible measures of family environ-
ment. Results of these studies suggest two general questions for future develop-
mental research (Plomin & Neiderhiser, 1992). First, what are the mechanisms by
which heredity affects measures of the environment? Second, 1if genetics contributes
to environmental measures as well as to developmental outcomes, 1s 1t possible that
associations between environmental measures and developmental outcomes are
mediated genetically? This second question lies at the heart of the interface between
nature and nurture: The ways in which people interact with their environment, their
experiences, may be influenced by genetic differences.

Several chapters in this volume report the results of environmental analyses of
CAP data during middle childhood. Chapter 15 attempts to identify specific sources
of nonshared environment. Chapter 17 examines genetic influences on “environ-
mental” measures used in the CAP from infancy to middle childhood and also
investigates the etiology of correlations between these measures and antecedent and
contemporaneous measures of temperament. Chapter 18 assesses genetic contribu-
tions to longitudinal relationships between early environment and outcomes in
middle childhood. Genetic mediation of associations between home environment

and general cognitive ability i1s the focus of Chapter 19. Finally, Chapter 20
addresses 1ssues of genotype—environment interaction and correlation.

In the following chapter, the history of the CAP will be reviewed and its design and
sample will be characterized.



2 The Colorado
Adoption Project

Just 20 years ago, the social and behavioral sciences were beginning to awaken
from decades of environmentalism; however, these stirrings did not lead to a
welcoming embrace for the nascent field of human behavioral genetics. The intem-
perate response to Arthur Jensen’s 1969 paper, which had broached the topic of
genetic differences between ethnic groups, tarred genetic research on individual
differences with the same brush and nearly led to its demise. Criticism of genetic
research on individual differences then began to focus on alleged fakery in Sir Cyril
Burt’s twin research on intelligence (Kamin, 1974), leading to an apparently au-
thoritative indictment by a respected historian (Hearnshaw, 1979). Although that
indictment is now being questioned (Fletcher, 1990; Joynson, 1989), the attempts
to denigrate earlier research in behavioral genetics paradoxically had a positive effect
on the field. Instead of arguing that the case had already been made for the im-
portance of heredity in behavioral development, behavioral geneticists designed and
initiated new studies that could address issues of nature and nurture more
definmitively.

The Colorado Adoption Project (CAP) was conceived by Robert Plomin and John
C. DeFries during this turmoil of the early 1970s. Our colleague, Steven G.
Vandenberg, to whom this book is dedicated, participated in its planning. In 1980,
David W. Fulker began a collaborative analysis of the early CAP data; then, after
joining the faculty of the Institute for Behavioral Genetics, University of Colorado,
in 1983, he became a CAP co-investigator.

The purpose of this chapter is to provide an overview of the CAP, including its
design, sample, and measures. More details about these topics can be found in

previous CAP books on infancy (Plomin & DeFries, 1985) and early childhood
(Plomin, DeFries, & Fulker, 1988).
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Design

By 1974, it had become apparent to us (see Plomin & DeFries, 1985) that a full
adoption study of behavioral development was needed to complement the previous
twin studies. The standard twin design compares the similarity of identical twins
and fraternal twins. It tests for the effect of the twofold greater genetic similarity
of identical as compared to fraternal twin pairs. If heritable influences cause
individual differences for a particular aspect of behavioral development, pairs of
identical twins should be more similar for the trait than <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>