NOTICE: This material may be protected by
Copyright Law (Title 17, U.S. Code)

oo rsvr 8.2 1o SANDRA SCARR AND i . NSRRI
'RICHARD A. WEINBERG T

The Minnesota Adoption
Studies: Genetic Differences
and Malleability

NOTICE: This material may be protected by
Copyright Law (Title 17, U.S. Code)

Because of ethical and methodological constraints, it is often difficult to
conduct research on how heredity and environment affect human cognitive
abilities such as intelligence. One research technique that has been used in
this area is the adoption method. With this method, psychologists look at the
cognitive similarities between adopted children and their adoptive parents,
as well as their biological parents, and, thus, distinguish between likely
genetic and environmental influences. The adoption method is evident in
the Minnesota adoption studies, designed by Sandra Scarr and Richard A.
Weinberg, part of which was used to investigate racial differences in intelli-
gence.

Scarr (b. 1936) earned her Ph.D. in psychology from Harvard University in
1965. She has taught at Yale University and the University of Minnesota,
and she has been teaching at the University of Virginia since 1983, Wein-
berg obtained his Ph.D. from the University of Minnesota in 1968, where he
is currently a professor of child psvchology.

This selection, “The Minnesota Adoption Studies: Genetic Differences and
Malleability,” was published in Child Developmentin 1983. In it, Scarr and
Weinberg review two long-term adoption studies that were begun in 1974.
As you read this article, keep in mind that intelligence is influenced by
many variables and that it is extremely difficult to isolate specific genetic
and environmental factors. What do the results of these studies suggest
about the relative importance of heredity and environment on intelligence?
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> nurture, as though the conjunction-were “or.” At the core of thee

the idea that genetic variation fixes individual and group differences in human

behavior. Opponents of the idea believe that genetic differences are antithetical .

to malleability or change in behavior. A common error underlying this belief is
a failure to distinguish environmental and genetic sources of individual differ-
ences in behavior from the necessary roles of both genes and environments in
behavioral development. One cannot assess the relative impact of heredity or
environment in behavioral domains because everyone must have both a viable
gene complement and an environment in which the genes can be expressed
over development.

Behavioral differences among individuals, on the other hand, can arise in
any population from genetic differences, from variations among their environ-
ments, or both. Imagine a population of genetically identical clones who are
reared in family environments that vary from working to upper middle class.
Any behavioral differences among the clones would necessarily arise from
developing within those different environments. Next, imagine a genetically
diverse human population reared in laboratory cages. All members experience
exactly the same environments. Naturally, all differences among those indi-
viduals are accounted for by their genetic variability. Notice, however, that in
the two fantasies the organisms all have both genes and environments for
development (Scarr & Weinberg, 1980, p. 859). Because nearly all families share
both genes and environments, it is usually impossible to know why individu-
als are similar or different from one another.

THE ADOPTION MODEL

The adoption of children with biological backgrounds that are different from
both their adopting parents and each other provides an opportunity to evalu-
ate the impact of environments on children’s development. If differences
among the child-rearing environments provided by families determine differ-
ences in children’s development, then the differences among adopted children
ought to be correlated with differences among their adoptive families. Theo-
retically, regressions of adopted-child outcomes on adoptive-family charac-
teristics will provide genetically unbiased estimates of true environmental
effects in the population from which they are drawn.

Unfortunately, adoptive families are selected by agencies for being above
average in many virtues, including socioeconomic status [SES]. Children in
adoptive families are reared in nondeprived, nonabusive environments. How-
ever, the fact that the SES range of adoptive families usually includes at least
two-thirds of the U.S. white population makes results of adoption studies com-

elling.
P Cg_'omparisons of adopted and biological relatives assume that the greater
behavioral similarity usually found among biological relatives is a result of
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o ..t.heu' greater genetu: su'mlanty Cntxcs o'f the adophon model assert to the con- :
. trary that important biases can creep into comparisons of genetically té tated TR T v

and unrelated families through parental and child expectations of greater simi-~ Sam?ra Scarr
larity among biological than adopted relatives. Fortunately for the adoption and Richard A,
model, knowledge of adoptive or biological relatedness does not constitute ~ -~ "einberg

a bias in comparisons of measured behavioral differences in biological and
adoptive families, because there are no correlations between perceived and
actual similarities in intelligence or personality (Scarr, Scarf, & Weinberg,
© 1980).

THE MINNESOTA ADOPTION STUDIES

- Following in the tradition of Alice M. Leahy (1935), who conducted a pioneer-
ing adoption study in Minnesota, we launched two large adoption studies in
1974 for two quite different purposes. The Transracial Adoption Study was
carried out from 1974 through 1976 in Minnesota to test the hypothesis that
black and interracial children reared by white families (in the culture of the
tests and the schools) would perform on IQ tests and school achievement
measures as well as other adopted children (Scarr & Weinberg, 1976). A second
investigation, the Adolescent Adoption Study, was conceived to assess the cu-
mulative impact of differences in family environments on children’s develop-
ment at the end of the child-rearing period (Scarr & Weinberg, 1978; Scarr &
Yee, 1980). In both studies, we examined the levels of intellectual and personal-
ity development, as well as the degree of resemblance among family members,
by comparing adoptive and biological relatives. The focus of this review is on
IQ and school achievement tests. . .

TRANSRACIAL ADOPTION STUDY

Sample

The 101 transracial adoptive families included 176 adopted children, of
whom 130 were socially classified as black. All of the adopted children were
unrelated to the adoptive parents and to each other, with a few exceptions who
were excluded from analyses. The sample aiso included 143 biological children
of the adoptive parents. Among the adoptees, 111 were adopted in the first year
of life and 65 after 12 months of age.

Results and Discussion
1Q levels of family members.—Both the parents and the biological children

' of the families scored in the bright average to superior range on age-appropri-
ate IQ tests. The black and interracial adopted children were also found to
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7 i1 101 Transracial Adaptwe‘?anitlzes s nE e RS Iy
N (pairs) r
Parents—unrelated children:
Adoptive mother-adopted child 174 21(.23)°
Natural mother-own child of adoptive famzl\ 217 15
Adoptive father-adopted child 170 27 (159
Natural father-own child of adoptive family® 86 .19
Parents-biological children:
Adoptive mother-own child 41 54
Natural mother-adopted child® 135 33
Adoptive father-own child 142 39
Natural father-adopted child® 46 43

*Early adopted only (N = 111).
ducational level, not IQ scores.

score above the average of the white population, regardless of when they had
been adopted. The black children adopted in the first 12 months of life scored
on the average at IQ 110 (Scarr & Weinberg, 1976), 20 points above comparable
children being reared in the black community. We interpreted the high IQ
scores of the black and interracial children to mean that (s) genetic racial differ-
ences do not account for a major portion of the IQ performance difference
between racial groups, and (b) black and interracial children reared in the
culture of the tests and the schools perform as well as other adopted children in
similar families (Burks, 1928; Hom, Loehlin, & Willerman, 1979; Leahy, 1935;
Scarr & Weinberg, 1978). The adopted children scored 6 points below the natu-
ral children of the same families, however, as Burks (1928) and our second
adoption study also found.

Parent-child correlations.—Table 1 shows the correlations of the parents
and children in the transracial adoption study. The adoptive families had
adopted at least one black child, but there were also other adopted children
and many biological offspring of these same parents. The children ranged in
age from 4 to about 18. Because of the age range, children from 4 to 7 years
were given the Stanford-Binet (1973 norms), children from 8 to 16 the WISC,
and older children and all parents the WAIS. The average age of the adopted
children was 7, and of the natural children about 10. Table 1 gives the parent-
child 1Q correlations for all of the adopted children in the transracial adoptive
families, regardless of when they had been adopted. The total sample of
adopted children is just as similar to_their adoptive parents as the early-
adopted group is to theirs. The midparent—child IQ correlation for all adoptees
is .29; for the early adoptees it is .30. Mothers are equally similar to all adopted
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N ‘,cl'uldren, and fathers are morg sumlar to, the total sample than the,Y are Jo the |

) 'early-adopted children.

~Table 1 also shows the correlations between all adopted children’s IQ ‘

scores and their natural parents” educational levels. Because we did not have
IQ assessments of the natural parents, education is used here as proxy. Despite
this limitation, the correlations of natural parents’ education with their
adopted-away offspring’s IQ scores are as high as the IQ correlations of bio-
logical parent—child pairs and exceed those of the adoptive parent—child IQ
scores. The natural midparent—child correlation of 43 is. 51gn1ﬁcantly greater
than the adopted midparent—child correlation of .29. .

The correlations between natural parents of adopted children and the

biological children of the same adoptive families is an estimate of the effects of
selective placement (entries 2 and 4 in Table 1). If agencies match educational
and social class characteristics of the natural mothers with similar adoptive
parents, then the resemblance between adoptive parents and children is en-
hanced by the genetic resemblance of natural and adoptive parents in intelli-
gence. Selective placement also enhances the correlation between natural
parents and their adopted-away offspring, because the adoptive parents carry
out the genotype-environment correlation that would have characterized the
natural parent—child pairs, had the children been retained by their natural
parents. Thus, neither the adoptive parent—child correlations nor the natural
parent-adopted child correlations deserve to be as high as they are (Scarr &
Weinberg, 1977). From the comparison of biological and adoptive parent—child
correlations, each corrected for selective placement, we estimated that 40%—
70% of the IQ variance in this sample was due to genetic differences among the
children.

Sibling correlatzon — .. [Tlhe sibling correlations reveal a different picture.
~ Young siblings are similar to each other, whether genetically related to each
other or not. The IQ correlations of adopted siblings [.44] are as high as those of
the biological siblings reared together [.42]. Children reared in the same family
environments and who are still under the major influence of their parents score
at similar levels on IQ tests. The IQ correlations of the adopted siblings result
in small part from their correlations in background, such as their natural moth-
ers’ educational levels (.16) and age at placement in the adoptive home (.37),
which are in turn related to the present intellectual functioning of the chil-
dren—the earlier the placement, the higher the IQ score. Age of placement is
itself correlated with many other background characteristics of the child and is
a complex variable (Scarr & Weinberg, 1976). But note that the correlation
among the early adopted siblings is .39. Even among the families who had
early adoptees, differences in family environments and selective placement
account for a substantial resemblance between unrelated children. ...

The major point is that the heritabilities (percentage of genetic variance)
calculated from young-sibling data in the Minnesota Transracial Adoption
Study are very different from those calculated from the parent—child data. As
Christopher Jencks pointed out in his earlier book (1972), the correlations of
unrelated young siblings reared together do not fit any biometrical model be-
cause they are too high. This study of young children confirms his point. OQur
second study, of oider adolescents, however, does not.
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" The*adolescerifs in this’ study had” spent an’ average of 18 years in thelr
farmlles—-194 adopted children in 115 adoptive families and a comparison
group of 237 biological children in 120 other families. All of the adoptees were
placed in their families in the first year of life, the median being 2 months of
age. From 1975 to 1977 both groups of children were 16-22 years old. Both
samples of parents were of similar SES, from working to upper middle class,
and of similar IQ levels on the WAIS. The IQ scores of parents in both adoptive
and biological families averaged 115, approximately 1 SD [standard deviation]
above the population mean. The biological children scored, on the average, an
IQ of 113, and the adopted children 7 points lower at 106.

Results and Discussion

Parent—hild and sibling correlations.—The parent—child IQ correlations in
the biological families were what we were led to expect from the Transracial
Adoption Study and others—about .40 when corrected for restriction of range
in the parents’ scores. The biological midparent—hild correlation was .52. The
adoptive parent—child correlations were lower than those of the younger adop-
tive parents and their children—about .13; the adoptwe midparent—child corre-
lation was only .14.

The adopted children’s 1Q scores were more closely correlated with the
educational levels of their natural mothers (.28) and fathers {.43) than with
those of their adoptive mothers (.09) and fathers (.11). In fact, adopted chil-
dren’s IQ scores were as highly correlated with their natural parents’ education

as were those of the adolescents in the biological sample (.17 and .26, respec- _

tively) (Scarr & Weinberg, 1980).

The IQ correlation of the biologically related siblings was .35, similar to
that of the siblings in the Transracial Adoption Study. However, the IQ correla-
tion of adopted children reared together for 18 years was zero! Unlike the
younger siblings, who-are of different races, these white adolescents reared
together from infancy did not resemble their genetically unrelated siblings. The
heritabilities calculated from the adolescent IQ data varied from .38 to .61,
much like the parent—hild data in the study of younger, transracial adoptees
but unlike data on these younger siblings. .. .

Our interpretation of these results (Scarr & Weinberg, 1978} is that older
adolescents are largely liberated from their families’ influences and have made
choices and pursued courses that are in keeping with their own talents and
interests. Thus, the unrelated siblings have grown less and less alike. This
hypothesis cannot be tested fully without longitudinal data on adopted sib-
lings; to date all of the other adoption studies sampled much younger children,

~ at the average age of 7 or 8. We can think of no other explanation for the
‘markedly low correlations between the adopted siblings at the end of the child-
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DISCUSSION

We interpret the results of the two studies to mean that younger children,
regardless of their genetic relatedness, resemble each other intellectually be-
cause they share a similar rearing environment. Glder adolescents, on the other
hand, resemble one another only if they share genes. Our interpretation is that
older children escape the influences of the family and are freer to select their
own environments. Parental mﬂuences are diluted by the more varied mix of
adolescent experiences.

The results support the idea that older children and adolescents build
their own niches, which can be seen as an active genotype-environment corre-
lation (Plomin, DeFries, & Loehlin, 1977). Different people select different as-
pects of their environments that they find compatible. Choices of environments
are influenced by genetic differences in what individuals enjoy and at which
they are competent. Adopted children, not genetically related to their parents
or to one another, build niches that are related to their own genotypes but not
to those of their family members. Biologically related children also create
niches that are correlated with their genotypes, but their choices are also corre-
lated with those of their genehcally related family members (see Scarr &
McCartney, in this issue).

Malleability—What are the implications of these results for developmen-
tal plasticity? First, it is clear from the IQ scores of the transracially adopted
children that they, like other adoptees, are responsive to the rearing environ-
ments in adoptive families, which as a group provide intellectual stimulation
and exposure to the skills and knowledge sampled on IQ tests. The mean IQ
scores of both samples of adoptees are above the average of age-mates, primar-
ilv because they benefit from their rearing environments.

Second, individual adoptees differ in their responses to the environ-
mental advantages of adoptive families. Those with natural parents of higher
educational levels, and by implication higher intellectual abilities, are more
responsive to the rearing environments of adoptive families than are those with
natural parents of more limited intellectual skills. Children adopted into fami-
lies of adoptive parents at and above the average educational and IQ levels of
adoptive parents score higher on the WAIS than children of comparable natural
mothers adopted into families with less bright adoptive parents. . .. {Tihe ado-
lescents whose natural mothers and adoptive parents are both below average
score 10.4 IQ points below those whose natural mothers and adoptive parents
are both above average.

Individual differences among the adopted children at both younger and
oider ages are related to intellectual variation among adoptive parents and
their biological parents, even though the average IQ of adoptees most likely
exceeds that of their natural parents. Human beings are not infinitely plastic;
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. malleability does not mean that given the.same environment,-all :individuals

will end up alike.
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NOTE

1.  The midparent value is the average of the two parents” scores.



