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Preface

The role—indeed the very existence—of genetic differences in human behavior

has long been a matter of heated debate in the socialsciences. That the relative

weights to be awardedto nature and nurture arestill disputed is demonstrated by

the following papers, comments upon them, andrepliesto the criticisms. At last,

however, I think that more light than heat is produced by the new designs,

methods, and samples that my collaborators and I have used to study genetic and

environmental differences in human behavior.

The major theme that integrates all the chapters is the question: ‘“Why do

people differ from one anotherin intellectual performance?’’ The first issue 1S

how to define, measure, and explain why individuals and groups differ in test

scores: Are the tests valid measures for all people? The second issue is the

contrast between the study of individual and group variability. In this book,

studies of individual variability are complemented by unusual research on aver-

age differences among people by race and socialclass.

From a theoretical point of view, individual and group differences in intellect

follow the same evolutionary laws of variation and selection. From a methodo-

logical point of view, however, group differences must be studied very dif-

ferently from individual variability. And social classes—among which thereis

some individual mobility—must be treated in a different fashion from racial

groups—among which individual mobility is unlikely.

Both developmental and quantitative genetics bear on behavioral differences,

but their implications are quite different. The necessary partnership of genes and

environments in producing developmental change has often been confused with

the potentially separable effects of genetic and environmental differences in

producing humanvariation. Principles of developmental genetics—such as mal-

ix
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leability and canalization—and of quantitative genetics—such as selection and
polygenic effects—are explained in the several chapters of Part I. The two
subsequent parts provide empirical studies of genetic theories as they relate to
racial, social-class, and individual variability. The implications of these studies
for the behavioral sciences and for society are discussed in the final part.

The series of studies reported in the bookis unique. With the collaboration of
Solomon H. Katz and William B. Barkerat the University of Pennsylvania, the
first large-scale studies of genetic individual differences among blacks were
done. Also, we collaborated on the only study of the (lack of) relationship
between African ancestry andintellectual performance. With Richard A. Wein-
berg at Minnesota, the only studies of the intellectual effects of transracial
adoption andof adopted children in late adolescence were performed. Because so
few of these studies have any counterparts in the social or biological science
literature, I feel that collecting them together in a coherent volume accomplishes
two goals: to make the theoretical and empirical integrity of the research program
more apparent, and to allow colleagues and students to assess the state of our
knowledge in a more comprehensive way.

A PERSONAL HISTORY OF THE RESEARCH PROGRAM
AND THE BOOK

The potentially dangerous results and implications that might have been obtained
from these studies mayraise questions in readers’ minds about the motivation for
undertaking the research. Why would anyone wantto study genetic differences in
human behavior, particularly racial and social-class differences?

Myinterestin the possibility of genetic behavioral differences began when,as
an undergraduate, I was told that there were none. The Sociology Departmentat
Vassar agreed with the social science view of the timethat genetics set limits on
behavioral developmentin the humanspecies, but that all individuals and groups
were equally endowed with everything important, such as genes for intelligence
(whatever those might be). My own observation about human differences made
me curious about the department’s certainty on this matter, particularly when I
noticed the lack of evidence for such a view. It seemed more important to me to
understand humandifferences thanto stifle research for fear of unpopular results.
(I joined the ACLU in mysenior year.)

In graduate school, I decided to have a closer look at human individuality and
did a dissertation on genetic differences in motivation and personality (not repre-
sented in this book). After moving to the University of Pennsylvania in 1966, a
quick glance at the local scene told me that the most interesting question of
practical import was: ‘‘Why do black children perform so poorly in school and on
intellectual tests?’’ This question had been addressed in hundredsofstudies that
merely charted the magnitude of the performance differences between blacks and
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whites at many age levels and in manylocales. There must be, I thought, more

analytically powerful ways to get at the causes of these performance differences.

Twologically possible hypotheses had been offered to explain why black chil-

dren score badly on tests and do poorly in school—sociocultural disadvantage

and racial genetic differences. The advocates of both views asserted their posi-

tions with vehemence, but there were nocritical tests of either hypothesis.

Thus, in 1967, I began a program of research with three previously unused

strategies to study the sourcesof racial difference in intellectual performance:(1)

studies of genetic individual variability within the black population bythe twin

method; (2) the study of genetic markers of individual degrees of African ances-

try and the possible relationship of ancestry to intellectual differences among

blacks; and (3) the study of transracial adoption by which socially classified

black children were reared in the cultural environment sampled bythe tests and

the schools. The evidence against a genetic racial-differences hypothesis, and in

favor of a sociocultural hypothesis, has been a convergent operation from these

three sources of data, reported in Part II.

Myinterestin individual differences continued at the University of Minnesota

in 1970. A unique study of adolescents who were adopted in the Ist year of life

was launched with the collaboration of Richard A. Weinberg. If environmental

advantages and disadvantages were the major determinants of intellectual dif-

ferences, we reasoned, then adopted children in the late adolescentyears oughtto

provide the best opportunity to observe those effects. At the end of the child-

rearing period, children ought to show the cumulative effects of the various

opportunities afforded or not afforded them bytheir parents. What we observed

was little systematic environmental variability in the intellectual differences of

adopted children and considerable genetic variability when correlations among

adoptees were compared to those in a similar biological-family sample. These

data are in Part II.

The lack of systematic individual variability based on differences among

adoptive families led us to examine social-class effects. What difference doesit

make to have been reared in a working-class family or a professional family if

one is genetically unrelated to those parents? The answer is “‘very little,’’

whereas in the comparable biological-family sample, social-class differences in

intellectual performance are much larger. This result had previously been re-

ported by Leahy and Burks from their adoptionstudies in the 1920s and 1930s,

but was largely forgotten in the massive sociological and economic literature on

family effects. These data and similar social-class analyses from the transracial

adoption study are reported in Part III.

The implications that I draw from the series of studies on racial, social-class,

and individual differences in IQ are described in Part IV (although conclusions

appear elsewhere in the chapters and in replies to criticisms). The chapter on

testing minority children spells out the implications of our research on racial

differences for intellectual assessment. And the final chapter, ‘‘From Evolution
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to Larry P.,’’ recapitulates the evolutionary theory presentedin thefirst part of
the book and the genetic research reported in the three empirical parts; and it
relates them to the social policy questions of testing, schooling, and equality.
The final part, therefore, is a summary and a statement of the larger social
implications of the research program asI see them.

Manyofthe chapters in this book appeared first as journal articles. They have
not been changed, because the critiques and comments they generated have been
reprinted with them. It would have been unfair to the authors of the comments to
change the objects of their criticisms. More selfishly, reprinting the criticisms
allowed meto add our published replies, which—with the comments—I consider
the most enlightening parts of the debate. Thus, the original articles, comments,
and replies appear here together, so that the reader can follow the varied lines of
argument aboutracial, social-class, and individual variability in intelligence. |
did not always fare as well as I would have liked in these debates, but they are
presented in full as part of the intellectual history of research on these touchy
issues.

In Part V, commentaries on the research were invited from the leading advo-
cates of opposing positions in the Great IQ Debate. Leon Kaminbest represents
the political and scientific groups who opposethe use of IQ tests and whoresist
any genetic interpretation of individual and group differencesin intelligence. On
the other side is Arthur Jensen, whose writings on the probability of racial
genetic differences in intelligence have inflamed public opinion in scientific and
lay communities. My repliesto their criticisms, the effectiveness of which the
reader should judge, are aimedat generalissues in scientific inquiry and consti-
tute my ‘‘last word’’ about research on the genetic bases of human differences.
Part V contains someof the most illuminating discussion of the book, because of
the overt and covert disagreements among Jensen, Kamin, and me. The objective
reader—if such exists on matters of genetic differences in human behavior—will
find a certain humor, I hope, in the very seriousness of the debate.

Finally, the book is an example of scientific debate in a politically explosive
arena. The debate has stretched across many journals and many more popular
publications. One could hardly expect that the participants would display de-
tached objectivity in their reasoning or their writing, but some of the excesses of
political motivation are lamentable. Nevertheless, I conclude that we have
learned from the research and from the public debate over genetic differences in
human behavior.
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| Genetics and the Development

° ] of Intelligence *

IN THIS CHAPTER the three terms of thetitle, “genetics,” “develop-

ment,” and “intelligence,” will be defined and interrelated in several

ways. The term “genetics” subsumes the two broad theoretical and meth-

odological areas of Mendelian and biometrical genetics. Both are impor-

tant to the study of intellectual development. “Development”is defined

as a change overtimein the direction of greater differentiation and inte-

gration of structure and function; developmental changes at biochemical,

morphological, and behavioral levels are all important to the study of

genetics and intelligence. “Intelligence” is a behavioral construct for

which everyone can give many examplesat all developmental stages but

which often evades definition. A lack of consensus on the necessary and

sufficient criteria for definition is the source of controversy. In this chap-

ter psychometric, cognitive developmental, and cross-cultural approaches

to intelligence will be related to genetic principles. |

This chapter will explore the development of normal, humanintelli-

gence from a behavior-genetic point of view. The review is perforce

largely theoretical because there is only a small (but growing) literature

on the genetics of human intellectual development in the normal range.

Two major goals of the chapter are to clarify behavior-genetic concepts

of intellectual development and to frame questions about genetic aspects

of intelligence that can be productively investigated.

There are several other goals which this chapter will not attempt to

achieve. First, it will not describe in detail the basic principles of Men-

delian and quantitative genetics, for which other sources are readily

available (see Cavalli-Sforza and Bodmer 1972, for a particularly good

My deepest gratitude to Professors William Charlesworth, John Flavell, Irving I. Gottesman,

Frances D. Horowitz, Anne D. Pick, Steven G. Vandenberg, and Ronald Wilson for their sugges-

tions on the manuscript for this chapter. They are in no way responsible, however,for its content or

conclusions. I received support during the period of research from the Grant Foundation and the

National Institute of Child Health and Human Development (HD-06502, HD-08016).

*This chapter by Sandra Scarr-Salapatek originally appeared in F. D. Horowitz, E. M. Hether-

ington, S. Scarr-Salapatek, & G. Seigel (Eds.), Review of Child Development Research (Vol. 4).

Chicago: University of Chicago Press, 1975. Copyright © 1975. Reprinted by permission.
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treatment). Second, it will not review the endless controversy over the
measurementof intelligence, for which recent sources are also available
(see Cancro 1971; Butcher 1968). Third, it will not describe the grow-
ing literature on genetic anomaliesin intellectual development, which are
well reviewed by Reed in this volume (chapter 2). Fourth, this chapter
will not recapitulate a half-century of the nature-nurture controversy, even
as it pertains to intelligence; however, some of the research on foster
children and related individuals will be discussed where relevant.

Lastly, this chapter will not offer a primary review of the excellent
behavior-genetic literature on infrahuman species, which is well-repre-
sented in Manosevitz, Lindzey, and Thiessen (1969), Hirsch (1967),
and Thiessen (1972a). Elegant experiments on strain and species differ-
ences in behavior development have value in demonstrating someof the
mechanisms of development from genotype to phenotype, both theoreti-
cally and particularly for the populations studied. But the analogue to
the mechanisms and course of development of human intelligence is ten-
uous indeed. Other surveys on behavior genetics and development have
appeared that have reviewed the extensive animal literature (Lindzey,
Loehlin, Manosevitz, and Thiessen 1971; McClearn 1964, 1970; Thies-
sen 1970).

Intelligence is a very complex phenotype with a very complex develop-
mental sequence. For those reasonsit is not an ideal phenotype for be-
havior-genetic analysis (Hirsch 1967, 1971). The importance of human
intellect in humanaffairs is so great, however, that an abdication of the
pursuit is not excusable either. The relative lack of information on hu-
man intelligence, compared to simpler genetic mechanismsin simpler or-
ganisms,is not surprising in light of the difficulty of analyzing phenotypes
that arise from many genes and many pathways in varied environments.

Biases and Controversies

Theoretical and empirical controversies abound in the area of genetics
and intelligence. Any chapter on the subject is necessarily biased by the
author’s interpretation of what we already know, what we need to dis-
cover, how research questions should be theoretically framed, and what
inferences can be made from the findings. It is not possible to write a
chapter on genetics and intelligence without these factors affecting the
presentation of the topic. The following is a brief outline of the author’s
beliefs through which the material in this chapter has beenfiltered.

1. Our present knowledge of genetic factors in normal humanintellec-
tual development is primarily in the area of individual differences. The
study of genetic and environmental contributions to individual differ-
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ences is valuable, both in its own right and as an indication of where

genetic research should be concentrated.

2. Generalizations from research on genetic and environmental dif-

ferences are limited to the distributions of genotypes, environments, and

measures actually sampled. The finding of substantial genetic variance in

one population with oneset of environments and one set of measures does

not guarantee finding the same proportion in another.

3. At present we know that perhaps half of the variance of intellectual

tests in the white population can be attributed to individual genetic dif-

ferences. We know little or nothing about different populations reared

underdifferent sets of environments. Despite some assertions to the con-

trary, we know nothing about the sources of average intellectual differ-

ences between populations because appropriate methods have never been

used to study these differences.

4. The application of genetic theory to normal intelligence has been

limited to the analysis of variance and to biometrical models which assume

that the phenotypeis a static entity. Development is a dynamic concept

that requires theoretical accounts of both stability and changein the orga-

nization of behavior andtheplasticity of the developing phenotype.

5. Genetic theory has too often been applied to human behavioral de-

velopment in a reductionist, linear manner. The necessary transactions

between genotypes and environments have beenpaid lip service but have

seldom been measured in research on developing phenotypes.

6. The methods of animal behavior-genetic research (e.g., selective

breeding, uniform environments) have avoided manyofthe pitfalls cited

above but are not themselves directly applicable to human studies. New

models and methods are badly needed for the study of normal human

development.

7. Knowledge gained from research on the abnormal development of

abnormal genotypesis of limited use for the construction of models of

normal development. Although it is very important to trace the effects

of a single blocked pathway from gene action to mental retardation,

knowing one source of error does not inform us of the other hundreds

of pathways that must also function properly and together for normal in-

tellectual developmentto occur.
8. The measurementof intelligent behavior at different developmental

stages is fraught with so many conceptual and methodological problems

that an open mind on IQ tests, operational measures, cross-cultural strat-

egies, and possible psychophysical measures is absolutely required. In-

ferences from behaviors observed, under similar or different testing con-

ditions, to the construct intelligence should be cautious and circumscribed.
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Intelligence is a value-laden inference from behaviors that are gener-
ally considered to belong in the intellectual domain: problem-solving,
concept formation, symbolic reasoning, hierarchical Classification, and

solution of intellectual problems.” The domain of intellectual problems
is defined by a consensus among psychologists.

It is possible to debunk operational definitions of intelligence as “what
IQ tests measure,” but in doing so oneis surely ignoring the demonstrated
value of the construct. There is some consensus among psychologists,
and even people in general, as to whatskills fall in the intellectual do-
main. There is substantial disagreement on how best to measureintelligent
behavior: e.g., differential versus general ability (Butcher 1968), empir-
ically-based normative versus theoretically-based operationaltests (Almy,
Chittenden, and Miller 1966; Cancro 1971; Pinard and Laurendreau
1964; Tuddenham 1970), culture-fair versus situation-specific behavior
samples (Cattell 1971; Cole and Bruner 1971; Labov 1966).
A distinction between competence and performancein studies of intel-

ligence, as in language, has assumedconsiderable importancefor cognitive
development. Competenceis necessarily an inference from performance,
and the crucial question concerns the basis of that infererice. Shall intel-
lectual competence be estimated from the best performance given by an
individual in any situation (Cole, Gay, Glick and Sharp 1972; Labov
1970), by a specific performance under comparable conditions among |
individuals (IQ tests), or by an average of performances across many
situations?

The distinction between cognitive competence and performanceis like
the distinction betweenintelligence and IQ scores. Both distinctions de-
pend upon the latter being used as an estimate of the former. Although
one can argue extensively for and against the various bases for estima-
tion, the issue cannotbesettled here.

Situational factors can influence the production of responsesto intel-
lectual problems, so that performances by the same individual may vary
considerably from one situation to another. In cross-cultural research
the best intellectual performance a person can give may not be sampled
in unfamiliar testing or experimental situations posed by investigators
(Cole, Gay, Glick and Sharp 1972; Ervin-Tripp 1972). Labov has ar-
gued that many U.S.black children who use cognitively and linguistically
complex codes with their peers fail to perform well on IQ tests primarily
because the testing situation elicits hostility and suspicion rather than
motivation to perform well (Labov 1970). In contrast, Jensen (1973)
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has shown that the motivation to perform well on tests is equally high

in black and white children.

A possible explanation for the conflicting results is that, apart from

the motivation to behave appropriately and the competence to perform

well, children learn to select and apply one of several alternative behav-

iors in any situation. Non-Western subjects and some U.S.black children

may want to behave appropriately in the testing situation, may have the

competence to do so, but may not have learned that categorization and

complex problem-solving skills are appropriately applied to artificial test-

ing situations. Their ability to perform at a higher intellectual level in

other situations would suggest this conclusion. On the other hand, Jensen

(1969, 1971b) has made a compelling argumentfor at least two factors

in intelligence: one, conceptual ability, which we generally call IQ; the

other, associative ability. High levels of the latter can account for the fre-

quent finding of adequate social skills among people who perform poorly

on tests of conceptual abilities. One must be careful, therefore, that the

mental operations inferred from samples of social behaviors are actually

the same conceptualskills sampled by IQ tests.

Interpretations of standard IQ tests and cognitive developmental mea-

sures should be restricted to statements about performance under given

conditions. These performances have important implications and make

quite good predictions of performance in school, job, and similar situa-

tions which call for conceptual skills. But they should not be used to infer

“native ability” or ability to perform more or less adequately in situations

that differ greatly from the testing conditions. In this chapter, IQ tests

and other operational measures will be used to infer intelligence, with

the limitations noted above.

The usefulness of IQ scores in behavior-genetic studies will be evident

from the regularfit between polygenic theory and phenotypic IQ correla-

tions amongrelated individuals, fromthe fit between the theoretical and

demonstrated effects of inbreeding, from the application of the reaction-

range model to available IQ data, and from the prediction of parent-

offspring regression. The usefulness of cognitive developmental measures

and cross-cultural strategies in behavior-genetic research can be shown

in a few recent studies. As in many otherinstances, seemingly competing

and conflicting approaches turn out to provide complementary data.

GENETIC MECHANISMS IN DEVELOPMENT

Development is the process by which the genotype comes to be ex-

pressed as a phenotype. Development in any onecase is the expression

of only one of many alternative phenotypes in the genotype’s range of
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reaction (Ginsburg and Laughlin 1971; Hirsch 1971). The degree to
which an individual’s genotype is expressed in his or herintellectual de-
velopment depends upon many environmental factors that are critically
present in adequate or inadequate amounts during the developmental
process.

Genes are a primary part of the cellular system, being segments of
chromosomesin the nucleus of every cell. Genes act, however, as con-
stituents in all hierarchically organized systems from cellular to behav-
ioral levels. Developmentally, gene action both initiates growth andis
regulated by the growth of other constituents in the systems. To under-
stand genetic factors in development is to know the ways in which gene
action regulates and is regulated at every level and at every point in de-
velopment, and to understand howindividual variation develops.
The ultimate goal in behavior-genetic research is to understand the

developmental pathways between genotypes and phenotypes. A complete
knowledge of the biochemical-physiological-behavioral links from geno-
type to behavioral phenotype would encompassthe understanding of both
its Mendelian determinants and its individual variation.

This goal is far from being realized. At present, behavior-genetic
studies of humanintellectual development are primarily concerned with
variation rather than with the role of genes in development. This section
will outline what is known about genetic mechanisms in development.
The third section will concentrate on genetic variation.

Mendelian and Biometrical Genetics

Mather (1971) has contrasted Mendelian and biometrical genetic
analysis:

The Mendelian approach depends on the successful recognition of clearly
distinguishable phenotypic classes from which the relevant genetical con-
stitution can beinferred. It is at its most powerful whenthereis a one-to-
one correspondence of phenotype and genotype, though some ambiguity
of the relationship, as when complete dominanceresults in heterozygote
and one homozygote having the same phenotype, is acceptable (p. 351).
The biometrical approach is from a different direction starting with the
character rather than the individual determinant. It makes no requirement
that the determinants be traceable individually in either transmission or
action. It seeks to measure variation in a character and then, by com-
paring individuals and families of varying relationship, to partition the
differences observed into fractions ascribable to the various genetical
(or for that matter non-genetical) phenomena... (p. 352).

The two methodsare entirely complementary (although they are often
seen as competing) and, in fact, have somewhat different applications.
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For polygenic traits like intelligence in the normal range of variation, the

biometrical method has been applied almost exclusively because too many

genes and pathways are involved to allow for Mendelian analysis. In the

case of abnormalities, Mendelian analysis is used to establish the genotype-

phenotype pathways. In some cases where major genes are involved ina

polygenic system, Mendelian and biometrical analysis will give similar re-

sults (Mather 1971).

Both Mendelian and biometrical approaches depend ultimately upon

a knowledge of environmental factors which regulate gene expression.

The behavior-genetic analysis of intellectual development must proceed

with knowledge of the many gene-action pathways, gene regulatory mech-

anisms, and environmental factors that affect the expression of the geno-

type in the phenotypefor intelligence.

Gene Actionand Behavioral Development

If gene-action pathways in human development were known, this

chapter would be simple reporting rather than speculative construction.

In fact, only bits and pieces of the genetics of developmental processes

are known. The basic DNA-RNA,protein-synthesis code is well estab-

lished. Knowledge of fetal development at a morphological level is fairly

complete. But how does morphological developmentoverthe fetal period,

and indeed the life span, relate to protein synthesis at a cellular level?

What causes somecells to differentiate and develop into the cortex and

others into hemoglobin? And how do gene action and morphological de-

velopment relate to intellectual development from birth to senescense?

How docells, which all originate from the samefertilized ovum andall

carry the same genetic information, come to program development into

different organs and systems and in different behavioral stages of de-

velopment?

The relation between gene action and behavioral development has

been well summarized by Thiessen (1972a, p. 87).

The lengthy, often tortuous, path from DNAspecificity to metabolic
synchrony explains why behavior must be considered a pleiotropic reflec-
tion of physiological processes. Gene influence in behavior is always
indirect. Hence the regulatory processes of a behavior can be assigned
to structural and physiological consequences of gene action and develop-
mental canalization. The blueprint for behavior may be a heritable
characteristic of DNA, but its ultimate architecture is a problem for bio-
chemistry and physiology. Explaining gene-behavior relations entails
knowing every aspect of the developmental pattern: its inception, its
relation to the environment, its biochemical individuality, and its adap-
tiveness. When these things are known,it is possible to enter an experi-
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mental wedge at any level and to adjust gene expression anywhere
within the limits of modification.

It has been hypothesized (Jacob and Monod, 1961) that several kinds
of genes exist: structural genes to specify the proteins to be synthesized,
operator genes to turn protein synthesis on andoff in adjacent structural
genes, and regulator genes to repress or activate the operator and struc-
tural genes in a larger system (Jacob and Monod 1961; Lerner 1968;
Martin and Ames 1964). The instructions that a cell receives must be
under regulatory control that differentiates the activity of that cell at
several points in development.

Genes and chromosome segments are “turned on” at some but not
other points in development. Enlargements of a chromosomesection
(called “‘puffs”) have been observed to coincide with RNA synthesis in
the cell. Puffs occur on different portions of the chromosomesat dif-
ferent times in different cells, indicating the existence of regulatory
mechanisms in development.

Regulatory genes are probably the ones responsible for species and
individual differentiation through control of the expression of structural
genes. Most of the structural genes, which are directly concerned with
enzyme formation, are commonto a wide array of species and function
in approximately the same way. They provide the fundamental identity
of life systems. The diversity of individuals and species is due in large
part to the regulatory genes, which modify the expression of basic bio-
chemical processes (Thiessen 1972a).

In other words, the greatest proportion of phenotypic variance, at least
in mammalian species, is probably due to regulatory rather than struc-
tural genes—-genes that activate, deactivate, or otherwise alter the ex-
pression of a finite number of structural genes (p. 124).

Several cellular regulatory mechanisms have been suggested (Lerner
1968). First, the cytoplasms of different cells contain different amounts

of material and may contain different materials. As cell division proceeds,

daughter cells receive unequal amounts of cytoplasm, and this may re-
late to their progressive differentiation. Second, the position of the devel-
oping cells may influence their course. Outer cells may have different
potentialities for development than those surrounded by othercells.

Third, the cell nuclei become increasingly differentiated in the de-
velopmental process. Progressively older nuclei have a morelimited range
of available functions; they become morespecialized in the cell activities
they can direct. Specialization of nuclei is related to the differentiation

of organs and functions in different portions of the developing organism.

The regulation of developmental processes over the life span is ac-
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complished through the gene-encoded production of hundreds of thou-

sands of enzymes and hormones. During embryogenesis there are precise

correlations between changes in enzyme concentrations and development

(Hsia, 1968).

For example, cholinesterase activity showsparticularly close relationships

with neural development. Asearly as the closure of the neural tube, high

cholinesterase activity has been found in association with morphogenesis

of the neuraxis. . . . Nachmansohn has shown that cholinesterase is

synthesized in the developing nervous system of the chick embryo ex-

actly at the time that synapses and nerve endings appear (pp. 96-97).

Any behavior represented phenotypically by the organism must, by

definition, have a genetic and organismic representation. It does not

appear without CNSregulation, and CNSregulation does not occur with-

out brain myelenization, synaptic transmission, and previous experience

encoded chemically in the brain.

Enzymatic differentiation is specific to the stage of development, the
specific organ, specific regions within organs, and the type of enzyme.

Development proceeds on a gene-regulated path by way of enzymatic

activity. Generalizations are very risky from one point in time to an-

other and from one organ part to another. |

There are several enzyme systems that are active in the embryo but
that disappear with the cessation of growth. Other enzymes that are
absent or present in low activity in the embryo greatly increase in ac-
tivity at the time an organ becomes functionally mature. These enzymes
then remain active throughoutlife to regulate functional organ activity.
A third class of enzymes is activated only with maturation and remains
active the rest of adult life (Hsia 1968, pp. 96-107).

Interference with regulatory mechanismsat a cellular or organ-system
level can result in a variety of phenotypic abnormalities. The result of
interference is often related to the time it occurs during development. For
example, male rabbit fetuses castrated on the nineteenth day of gestation
resemble a female at birth. Castration on any day up to the twenty-fourth
results in a gradation of femininity, but if castration is performed on
the twenty-fifth day or later, there is no effect on the development of
male genitalia. Figure 1 is a schematic presentation of the biochemical
developmentof the embryo and the influence of environmentatall levels
of development.

Hormonalactivity is critically important to the stimulation of protein
synthesis and to the differentjation of male embryos from the basic female
form. Minute quantities of fetal testosteroneat critical periods in develop-
ment affect genital differentiation as well as CNS differences that seem
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Fig. 1. Model of the biochemical development of the growing embryo and the

influence of environment at all levels of development. (From Hsia 1968, after

Wilson.)

to last a lifetime (Levine 1967). The variety of hormones that stimulate

protein synthesis includes growth hormones as well as sex hormones,

cortisone, insulin, and thyroxine (Thiessen 1972a, p. 95). A model of

hormone-geneflow is presented by Thiessen, as shown in figure 2.

There are many known ways in which normal development can be

GENETIC GENETIC METABOLIC SYNAPTIC

TRANSCRIPTION TRANSLATION PROCESSES CLOSURE

{ | !
ONA ———> RNA oye) ——>NEUROTRANSMITTER ————> BEHAVIOR

LHORMONE INOUCTION

Fig. 2. Model of hormone-gene flow from cellular to behavioral levels. (From

Thiessen 1972b.)
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disrupted at a biochemical level. Defects in the biochemical pathways

between gene action and normalcell metabolism numberin the hundreds.

In the glucose to glycogen pathway alone, there are seven independent

genetic errors that result in different genetic anomalies (Hsia 1968).

Environmental pathogenscan, of course, intervene in normal develop-

ment. Radiation, infectious diseases, drugs, and other specific environ-

mental factors are responsible for some congenital abnormalities in the

developing fetus.

The effect of ionizing radiation on CNS development is detailed in

figure 3. Rubella, mumps, toxoplasmosis, and viral infections produce

 

TIMETABLE OF RADIATION MALFORMATIONS IN MICE AND MAN

AGE (Days) EMBRYO

Mouse Man (mm.) NERVOUS SYSTEM OTHER

0-9 0-25 No damage

9 254 2.4 Anencephaly (extreme defect of Severe head defects
forebrain)

10 284 4.2 Forebrain, brain stem, or cord de- Skull, jaw, skeletal,
fects visceral defects,

anophthalmia

11 334 7.0 Hydrocephalus, narrow aqueduct, Retinal, skull,

encephalocele, cord, and brain skeletal defects

stem defects

12 364 9.0 Decreasing encephalocele; micro- Retinal, skull,

cephaly, porencephaly skeletal defects

13 38 12.0 Microcephaly, bizarre defects of Decreasing skeletal
cortex, hippocarpus, callosum, defects
basal ganglia, decreasing toward
term

Fig. 3. Timetable of radiation malformations in mice and man. (From Hsia 1968,

after Hicks. )

characteristic anomalies when contracted by the fetus in the first trimester

of pregnancy. Mental retardation is a prominent feature of many genetic

and environmental disturbances in the developmental process (see chapter

2 in this volume).

Another genetic pathway that has received considerable attention is
that of phenylalanine. While many behavioral scientists recognize that

a block in this pathway can produce PKU (phenylketonuria), most are
not aware that four other identifiable genetic syndromes result from
additional blocks in the same pathway, as shownin figure 4.
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Protein ---------~ Phenylalanine Phenylpyruvic acid
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Transaminase block = ==>Cretinism
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{
COz and HA

Fig. 4. Genetic blocks in the metabolism of phenylalanine. (From Heredity, Evo-

lution, and Society by 1. Michael Lerner [W. H. Freeman and Company. Copyright

© 1968].)

Genetic Canalization

The concept of canalization in development accounts for many pheno-

typic phenomena. Canalization is the restriction of alternative phenotypes

to one or a few outcomes. The developing phenotype is represented as

moreorless difficult to deflect from a growth path (creode), depending

upon the degree of genotypic control, the force of the deflection, and the

timing of the deflection. Waddington’s epigenetic landscape, as shown

in figure 5, is a model of the varying canalization in the developmentof

different aspects of the organism (Waddington 1957, 1962).

The ball is the developing phenotype which rolls through valleys of

varying widths and depths. At some points a minordeflection can send the

phenotypeinto a different channel of development; at other points a ma-

jor deflection would be required to change the course of developmentbe-

cause genetic canalization (represented by a narrow,deep valley) is very

strong.

Lesser canalization means greater modifiability. Greater canalization
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Fig. 5. Waddington’s epigenetic landscape: a model of genetic canalization in de-

velopment. (From Waddington 1957.)

i 
means that a large array of environmental events may have little or no

effect on the developmentof the phenotype. It has been suggested (Wilson

1972) that infant intellectual development has strong canalization,

whereaslater intelligence may be more easily modified. Similarly, infant

babbling seems to be strongly canalized since even congenitally deaf in-

fants babble (Lenneberg 1967).

The Concept of Expression

Phenotypic intelligence is an outcome of the developmental process by
which genes were expressed in environments from the cellular to the fetal
to the postnatal stages of growth.

The concept of expression is extremely important in developmental
genetics. For example, the same genes that produce clinical diabetes in
some people do not achieveclinical expression in others due to the modi-
fying effects of environments and other genes during development. A

common-sense example can be found in physical growth. The expression
of height depends on a variety of growth hormones, protein and caloric
intake, and many other regulatory mechanisms in growth. Final stature
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may be limited by many diseases, and by nutritional and biochemical
deficiencies that affect the expression of the genotype.

Another polygenic characteristic, skin color, is not fully expressed
whena single recessive locus for albinism blocks melanin production, even
though normal genes for skin color are present. The expression of skin
color is also affected by the amountof sunlight received shortly before the
time of measurement. The same genotype will generally be expressed as
a lighter phenotype as distance from the equator increases. It cannot be
said, however, that skin coloris any less genetically determinedat greater,
than at less, distances from the tropical sun. It is simply that many geno-
types for skin color are less fully expressed in colder climates. Some
genotypes, however, achieve pale phenotypesin most locations and, there-
fore, can be said to have a limited range of reaction.

The genotypic expression of intellectual development apparently works

the same way, under better and worse environmental conditions. Intelli-

gence can be said to be genetically determined, as is skin color, but the

phenotypes achieved by the same genotype can vary, depending upon

important features of the environment that affect the expression of the

genotype.

One important feature of the child’s environment is his or her mother.

Maternal effects have been shown to affect the expression of familial

mental retardation. Children reared by their retarded mothers but with

normal IQ fathers have two and one-half times the rate of retardation

found among children with equally retarded fathers and normal IQ

mothers (Reed and Reed 1965). Whether the maternaleffect is entirely

postnatal can only be discovered through large studies of adopted children

with a retarded natural parent.

Willerman’s recent study of maternal effects (1972) showsthat college

students whose mothers are more highly educated than their fathers have

higher aptitude scores than those whose fathers are more highly educated

than their mothers, even though the socioeconomic status of the latter

significantly exceeds the former. One is tempted to conclude that mothers

have a greater effect on children’s intellectual developmentin this society

because they spend far greater amounts of time with children than do

most fathers. Maternal effects on the development of IQ may influence

the expression of genotypes by setting the intellectual level of the en-

vironment. "

The Range of Reaction: A Developmental Model

The expression of the genotype in the phenotype can be shown in an

adaptation of the reaction range model (fig. 6). The concept of reaction

range refers to the quantitatively different phenotypes that can develop
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Fig. 6. The intellectual reaction ranges of several genotypes in more andless
favorable environments. The phenotypic range of each genotypeis indicated by RR.
Genotype A, which achieves a very low phenotypic IQ under excellent conditions, is
not part of the normal IQ range. The other curves represent genotypically unique
responses to the changing favorableness of the environment. (From Gottesman
1963.)

from the same genotype under varying environmental conditions (Gottes-
man 1963).

The potential for development into any one of a numberof phenotypes
is called the genomic repertoire (Ginsburg and Laughlin 1971). A given
genotype has only those degrees of freedom that are inherentin its genes.
The actual phenotype that develops is achieved through genotypic ex-
pression in a set of environments over the entire span of development.

Every genotype has a unique range of reaction to a given set of en-
vironmental conditions, which accounts for the broad rangeofintellectual
differences amongchildren in the samefamily. It is not correct, however,
to say that heredity sets the limits on development while environment
determines the extent of development. Both are half-truths because they
ignore the constant transaction between genotype and environment during
development.

Under different environmental conditions the same genotype can be-
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come different phenotypes; under the same environmental conditions,
different genotypes can become different phenotypes; and under uniform
environmental conditions, different genotypes may result in the same
phenotype.

Ginsburg and his colleagues (1966, 1968, 1971) have summarized
evidence on the genomic repertoires of a number of inbred strains of
mice. Since each strain is essentially made up of identical genotypes,
strain differences can be treated as individual human differences. The
important developmental findings are (1) genotype-environmentinter-
actions are frequent, (2) environmental circumstances that will alter the

behavioral development of onestrain will have no effect on another and
an opposite effect on a third, (3) the period during development at which

a given effect can be most readily induced by a given environmental

circumstance is genotype-specific.

Just as there are many possible phenotypes for most genotypes, there

are many genotypic routes to the same phenotype. A large number of

genetic-environmental combinations will yield the same IQ score. Much

of the genotypic variation within species is, in fact, masked by the strong

canalization of developmentin a given range of environments. Phenotypes

that apparently have little variation can, in fact, be shown in other en-

vironments to be based on different genotypes, whose differences were

simply not expressedin the first set of environments (Thiessen 19725).

There are no general laws of reaction range that can predict a priori

the development of individuals. Only for certain abnormal genotypes

can the reaction range be roughly specified under existing environments.

As Hirsch (1971, p. 94) has said,

The morevaried the conditions, the more diverse might be the phenotypes
developed from any one genotype. Of course, different genotypes should

not be expected to have the same norm ofreaction; unfortunately, psy-
cology’s attention wasdiverted from appreciating this basic fact of biology

by half a century of misguided environmentalism. Just as we see that,

except for monozygotes, no two human faces are alike, so we must

expect norms of reaction to show genotypic uniqueness. . . . Extreme
environmentalists were wrong to hope that one law orset of laws described
universal features of modifiability. Extreme hereditarians were wrong to
ignore the norm ofreaction.

Identical twins reared apart provide the best human data on reaction

ranges in intelligence. Since monozygotic twins have the same genotype,

all differences between co-twins must arise from environmental sources

beginningat the first cell division and including pre- and postnatal events.

If monozygotic twins are separated at birth into different families, how

different can they becomein intellectual level?
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Jensen (1971a) combined the results of four published studies on a

total of 122 MZ pairs separated in early childhood and reared apart.

TABLE 1. STATISTICS ON IQs OF MZ TWINS REARED APART

a

N Mean _

Study (Pairs) IQ SD /d/ SDja ry Ya
eee
Burt 53 97.7 14.8 5.96 4.44 88 88

Shields 38 93.0 13.4 6.72 5.80 78 84

Newmanetal. 19 95.7 13.0 8.21 6.65 .67 .76

Juel-Nielsen 12 106.8 9.0 6.46 3.22 .68 86

Combined 122 96.8 14.2 6.60 5.20 82 85

 

SOURCE: Jensen 1971a.

The average absolute difference (/d/) in IQ scores between MZ twins

reared apart is about 6.5 points; between MZ twins reared togetherit is

about 5 points; and between dizygotic twins reared togetherthe difference

is about 11 IQ points. Rearing in different families per se does not in-

crease the average IQ differences between MZ twins by very much and

certainly not to the level obtained from DZ twins reared together.

How different were the families in which co-twins were reared? This

question has been answered anecdotally from the case histories of the

separated twins. In general, between-family differences were within the

average range of the population sampled, from working to upper-middle-

class environments. The largest IQ differences between separated twins

were associated with the largest life history differences, but there is no

linear correlation between the phenotypic differences of co-twins and so-

cial class differences of the adoptive families.

- Gottesman (1968) has estimated that the IO reaction range under

natural habitat conditions is about + 12 points for average genotypes.

Similarly, DeFries (1971) estimated that the IQ scores of children pres-

ently reared by parents with IQs of 80 could be raised by 25 points if

they were reared underthe best .01 percent of conditions. Thus, the reac-

tion range of most genotypes probably falls in the + 10 to 12 point range

depending upon rearing conditions of low to high average values.

Very poor environments can radically lower IQ scores (Skeels 1966).

Intellectually superior environments, such as those provided in intensive

tutoring programs (Heber 1969) and kibbutzim (Smilansky, personal

communication), may be able to radically raise IQ scores, at least for dis-

advantaged children. New interventions are conceivable. If the gene-action

pathways to normalintellectual development were known,intervention

would probably be possible at a biochemical level, especially for many

forms of familial retardation, which do not now respond well to educa-

tional treatment.
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Another line of evidence on reaction range comes from studies of
adopted children (Burks 1928; Skodak and Skeels 1949). While a great
deal of attention has beengiven to the greater correlation between adopted
children’s IQ and their natural parents’ intellectual level, an equally im-
portant fact is the substantially higher mean of the adopted children’s IO
scores compared to their natural mothers’ average IQs. The children
might well have had IQsin the low 90s (by regression toward the mean)
instead of the average of 106 which wasactually obtained (Skodak and
Skeels 1949). Similarly, Burks’ (1928) and Leahy’s (1935) studies
found the average IQs of adopted children well above the population
mean. Burks’ sample of 214 adopted children averaged IQ 107.4, and
Leahy’s 194 children averaged 110.5. Adopted children are unlikely to
be retarded because they are a selected group, butit is also true that the
greater environmental enrichment provided by the adoptive parents, in
comparison to that given by the natural parents, acted on the reaction
range of each genotype to produce higher than expected phenotypes for
IQ. Further, the adopted children’s IQ scores were correlated (r = .20
to .30) with the adoptive families’ socioeconomic characteristics, even
though adoptive families constitute an attenuated sample of the SES
range.

Based on the data from separated monozygotic twins and adopted
children, a reasonable reaction range model for most genotypes (notse-
verely retarded or extremely gifted) would include phenotypes in a 25-
point IQ range. This figure is based only on currently existing environ-
ments, not on innovations that could shift the whole distribution of IO

scores to an unknowndegree. |

Intelligence as Species-Specific Development

The evolution of human intelligence is often presented in a phyloge-
netic frame with appropriate accounts of the increasing brain capacities

of our progenitors. The crucial interplay of behavioral adaptation and
morphological changes in the cortex have been well reviewed (Alland

1967; Washburn and Howells 1960): culture, language, and intelligence
evolved together as genetic, species-specific characteristics.

The intellectual genotypes of man have changed through natural selec-
tion, 1.e., the differential reproductive rate of better-adapted members of

the species. Selection acts at a phenotypic level, but changes in the geno-

type are necessary for a continuation of the new adaptation.

It is not simply the final, adult phenotype that is the subject of selec-

tion. Selection can act at all points in a developmental sequence. In the

humancase, selection has acted to extend infancy andto increasethe role

of cultural learning in man’s ontogeny (Dobzhansky 1962; La Barre

1965).
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The ontogenesis of intelligence should be seen as an evolved pattern

of development. The modal sequence of intellectual stages described ex-

tensively by Piaget and his colleagues (see Flavell 1963, 1970) can be

understood as the developmentof normal human genotypes undera range

of average to superior human environments. The modal progression from

sensorimotor to preoperational, concrete, and perhaps formal operational

stages is found in every normal memberof the species who is exposed to

a natural human environment.It is, of course, the form of the behavior,

not the content, that is the evolved pattern of development.

Cross-cultural studies on conservation and related concepts find an in-

variant order for the major stages of intellectual development but not

necessarily for their timing (Cole et al. 1972; deLacey 1970, 1971a,

1971b; DeLemos 1969; Hyde 1969; Price-Williams 1961; Prince (1968).

The timing is doubtless influenced by the cultural milieux. The universal-

ity of cognitive developmental stages led Price-Williams (1961) to con-

clude, ‘“‘As these children have had no formal instruction in abstract

numbers, there is much to be said for the neuro-physiological interpreta-

tion for dealing with such concepts” (p. 303).

The normal human genotype is programmed for this sequence of de-

velopment, having been adapted under rearing conditions of a family,

peers, and a larger social group. The evolution of prolonged brain devel-

opment in postnatal life and a prolonged learning period is as much a

part of species history as is the evolution of the opposable thumb.

The gene-action pathways to the normal stages of intellectual develop-

ment are not known. But one can reason backwards from observed de-

velopment to genotype and befairly sure that this regular species-specific

progression in cognitive development has CNSrepresentation and that

CNS development is genetically programmed through enzymatic, hor-

monal, and other regulatory mechanisms.

“Much behavior that we see may be controlled by regulatory genes

open to processes of canalization, early and later experiences, and natu-

ral selection” (Thiessen 1972b, p. 124). For intellectual development

this means that, as the CNS matures, previously irrelevant aspects of the

environment becomerelevant, learning occurs, and the CNS develops.

The constant transaction between organismic development and environ-

mental features producesintellectual, behavioral development.

Inbreeding Effects

One test for the effects of genes on intellectual development is the

study of inbreeding. If some gene combinations are important for the
development of high IQ, and others for low IQ, then IQ ought to be a

sensitive measure of the generally depressing effects of inbreeding. It is.
When tworelated individuals mate, their offspring have an increased
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chance of receiving at many loci the same genes twice from the same
ancestor. They are homozygousat these loci. Homozygocity at manyloci
increases the probability that some deleterious recessive characteristics
will be expressed in the offspring. In some cases, however, particularly
desirable combinations may result from homozygous genes at someloci,
which explains the frequent use of brother-sister and parent-offspring
matings by breeders of domestic animals. But the cost of inbreeding is
increased fetal mortality, congenital defects, and depressed physical and
intellectual growth for other offspring.
An extreme form of inbreeding in man is found in incestuous matings

between brothers and sisters and between parents and their children.
Carter (1967) reported the outcome of thirteen such unions: three of
the children had died of rare recessive diseases, one was severely re-
tarded, and four more had IQ scores between 59 and 76. The remaining
five had IQs in the normal range. A second study turned up eighteen off-
spring of incestuous matings (Adams, Davidson, and Cornell 1967:
Adams and Neel 1967). Three of the eighteen children had died in in-
fancy, two were severely retarded, three had IQ scores between 60 and
70, and ten fell in the normal rangeof intelligence-test scores. Six of the
ten children with normal IQs ranged from 110 to 119, which supports
the notion that inbreeding does not always have bad to disastrous out-
comes. The fact that eight of the eighteen children had serious mental
impairments, however, demonstrates the dangers of severe inbreeding.

Less severe forms of inbreeding include the cousin marriages and
uncle-niece unions that are commonin some parts of the world. Three
studies of cousin marriages have shown depression of IQ scores to be the
most consistent outcome for offspring. BOG6k (1957) reported a mental
retardation rate of 4.6 percent for offspring of cousin marriages, com-
pared to 1.3 percent for the controls. Cohen and his colleagues (1963)
found depression of all subtest scores on the WAIS forthe offspring of
cousin marriages, compared,to matched controls.

In the largest study to date, Schull and Neel (1965) used the Japanese
form of the WISC to evaluate 865 children of cousin marriages (first
cousins, first cousins once removed, and second cousins) and 989 chil-

dren of unrelated parents. The effects of socioeconomic class, age, and
inbreeding were evaluated in a multivariate analysis. Inbreeding was
found to depress IQ scores independent of socioeconomic status and the
age of the child. Vandenberg (1971) has arranged the Japanese data to
express inbreeding depression as a percentage of the mean of non-inbred
children for each subtest in the WISC, as shownin table 2.

Since the IQ mean of the outbred group (children of unrelated par-
ents) is about 100, the inbred children averaged only about IQ 93 on
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TABLE 2. EFFECT ON CONSANGUINITY ON
WISC IQ SCORES

ee

Depression as percent of outbred mean

 

Boys Girls

Information 8.1 8.5

Comprehension 6.0 6.1
Arithmetic 5.0 5.1

Similarities 9.7 10.2

Vocabulary 11.2 11.7
Picture completion 5.6 6.2

Picture arrangement 9.3 9.5
Block design 5.3 5.4

Object assembly 5.8 6.3
Coding. 4.3 4.6

Mazes 5.3 5.4

Verbal score 8.0 8.0

Performancescore 5.1 5.1

Total IQ 7.0 7.1

 

SouRCE: Vandenberg 1971, based on Schull and Neel 1965.

the basis of inbreeding alone. Increased fetal mortality and congenital

defects, as expected, have also been reported for the offspring of cousin

marriages (BO6ok 1957).

A Polygenic Model of Intelligence

Intelligence, like many human characteristics that vary quantitatively

among people, is probably determined by many genes acting together

with the environment to produce the phenotype. Polygenic systems are

assumed to be composed of many genes, each of which addsa little to

the development of the trait. There may also be a few major genes, or

ones with larger effects, that substantially reduce or increase intellectual

levels beyond the additive effects of the polygenes (Bock and Kolakow-

ski 1973; Jinks and Fulker 1970). |

There are no genesspecifically for behavior; all genes act at a more

molecular level on the development and maintenance of structures that

have consequences for behavior. Genes have pleiotropic (many) effects,

and genesat one locus act on the expression of genes at other loci (epis-

tasis). No one knows how manygenesaffect the developmentofintelli-

gent behavior or how manypleiotropic and epistatic effects there are

within the polygenic system.

The fact that at least twenty genes (Gottesman 1963) or as many as

several hundred (Deweyet al. 1965; Wall 1967) are involved in intelli-

gence, makes the inheritance of intelligence a quantitative matter. Li

(1971) has presented a simple but comprehensive polygenic model for

intelligence which explains parent-child regression, variability within
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families, and the other phenomena observedfor phenotypic IQ. The most
important single consequenceof the genetic modelis that, for any given
class of parents, their offspring will be scattered in various classes; con-
versely, for any givenclass of offspring, their parents will have come from
various Classes. This effect is shownin figure 7.

Parents at the high and low extremes of the distribution contribute off-
spring primarily to the upperor the lower halves of the distributions, while

2662 161061 ealA

y

\

4 4
Fig. 7. The distributions of offspring and parents in five phenotypic classes in a

random mating population. (From C. C. Li, in R. Cancro, ed., Intelligence: Genetic
and Environmental Influences (Grune and Stratton 1971]. Used by permission. )
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parents in the middle of the distribution contribute children to all classes

in the distribution. On the average, the children will have less extreme

scores than their parents, but the total distribution of phenotypic IQ will

remain relatively constant from one generation to another (unless selec-

tive forces intervene).

To the redistribution of offspring from parental to offspring classes in

each generation, Li adds the Markov property of populations: “The prop-

erties of an individual depend upon the state (inthis case, genotype) in

which he finds himself and not upon the state from which heis derived.

A state is a state; it has no memory” (Li 1971, p. 173).

TABLE 3. TRANSITIONAL PROBABILITIES FROM
ANCESTOR TO DESCENDANT

 

State of descendant

   

State of
ancestor O 1 2 3 4

0 .2500 5000 .2500 0 0

I 1250 3750 3750 1250 0

T 2 .0417 .2500 4167 .2500 0417

3 0 1250 3750 3750 1250

4 0 0 .2500 5000 .2500

0 1354 3750 3542 1250 .0104

1 0937 3125 3750 1875 .0312

T? 2 0590 .2500 3819 .2500 .0590

3 0312 .1875 3750 3125 .0937

4 .0104 1250 3542 3750 1354

0 0784 2812 3744 2187 0472
1 .0703 .2656 3750 2344 0547

T+ 2 .0624 .2500 3752 .2500 0624

3 0547 2344 3750 2656 .0703
4 0472 2187 3744 2812 .0784

0 .0635 2520 3750 2480 .0615
1 .0603 2510 .3750 2490 .0620

T8 2 .0625 2500 3750 .2500 -0625
3 .0620 2490 3750 2510 .0630
4 .0615 .2480 3750 2520 ~ 0635

 

SouRCE: Li 1971.

Under conditions of random mating, successive generations form a

Markovchain of probabilities (T, T?, T#, T®) from parentstate to off-

spring state. In table 3, the ancestors and descendants are divided into

five classes (0-4). In the case of intelligence, the classes would corre-

spond to IQ groups from retarded to very superior levels. Parents of

class O (retarded) have children in the T generation, whose IQs are dis-

tributed in classes 0, 1, and 2 but not 3 or 4. Parents of class 4 have

children distributed in classes 2, 3, and 4 but not O or 1. In the next

generation (T?), however, the grandchildren of class 0 ancestors are dis-
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tributed in all classes, as are the grandchildren of class 4 ancestors, albeit
in unequal proportions. By the eighth generation (T8), the descendants
of classes 0 and 4 are distributed about equally in all five classes.

Environmentalists sometimes misunderstand the implications of popula-
tion genetics, thinking that heredity would imply “like class begets like
class.” Probably the opposite is true. Only very strong social and envi-
ronmental forces can perpetrate anartificial class; heredity does not (Li
1971, p. 172).

Whetherpresent-day family groups and social classes are entirely arti-
ficial groups is debatable (Herrnstein 1971) because one assumption of
Li’s model is random mating, which is violated by an IQ correlation of
about .40 between parents. The topic of assortative mating will be taken
up in the next section.

Even under conditions of high assortative mating, however, there is
considerable regression of offspring scores toward the population mean
and considerable IQ variation amongthe offspring of the same parents.
Burt’s (1961) classic study of the IQ scores of some forty thousand adults
and their childrenillustrates the polygenic system in IQ very nicely.! Ta-
bles 4 and 5 give his results. When the fathers are grouped by occupa-
tional status, their mean IQs range from 140 in the highest professional
groups to 85 in the unskilled occupations. Their children’s IQ scores,
however, varied from only 121 to 93 over the samesocial class range,
therebyillustrating the regression effect predicted from a polygenic model
of IQ.

The children had considerably more varied IQ scores within each oc-
cupational class than hadtheir fathers (o = 14 and 9.6 respectively), as
Li (1971) has described. If one followed a single family line through
several generations, one would find great variation in IQ scores and oc-
cupational achievements. It would be impossible to predict exactly a
grandchild’s score from the grandparents’ scores, and vice versa.
The polygenic nature of familial retardation was explored by Roberts

(1952) using sibling comparisons. Institutionalized retardates were di-
vided into two groupsof severely retarded and less severely retarded on
the basis of IQ scores. In each group correlations were then calculated
between the IQ scores of the retardates andtheir siblings. The IQ scores
of severely retarded children (IQ < 50) showed no correlation at all with

'It is with some retrospective embarrassmentthat this laudatory citation of Burt’s study is re-
printed. Since 1977, serious doubts have been cast uponthe reliability of Burt’s reports and even on
the existence of these data. If I were to write the chapter again in 1981, I would omit reference to
Burt’s study and include our ownfindings on social-class variation that appear in Section III of this
book.



1.14. GENETICS AND THE DEVELOPMENTOFINTELLIGENCE 27

TABLE 4. DISTRIBUTION OF INTELLIGENCE ACCORDING TO

OCCUPATIONAL CLASS: ADULTS

I
Professional
—$—$— Semi- Un-

IQ Higher Lower Clerical Skilled skilled

_

skilled

I II Il IV V VI Total
nen

50-60 1 1

60-70 5 18 23

70-80 2 15 52 69

80—90 1 11 31 117 160

90-100 8 51 135 53 247

100-110 16 101 120 11 248

110-120 2 56 78 17 9 162

120-130 13 38 14 2 67

130-40 2 15 3 1 21

140+ 1 1 2

Total | 3 31 122 258 325 261 1000

Mean IQ 139.7 130.6 115.9 108.2 97.8 84.9 100
ee

SouRCE: Burt 1961.
N — 40,000, converted to a base of 1,000.

TABLE 5. DISTRIBUTION OF INTELLIGENCE OF CHILDREN

ACCORDING TO FATHER’S OCCUPATIONAL CLASS

nn

Professional
——$$____—___—_— Semi-  Un-

Higher Lower Clerical Skilled

—

skilled skilled

IQ I II Ul IV V VI Total

50-60 1 1 2

60-70 . 1 6 15 22

70-80 3 12 23 32 70.

80—90 1 8 33 55 62 159

90-100 2 21 53 99 75 250

100-110 1 6 31 70 85 54 247

110-120 12 35 59 38 16 160

120-130 1 8 18 22 13 6 68

130-140 1 2 6 7 5 21

140+ 1 1

Total 3 31 122 258 325 261 1000

Mean IQ 120.8 114.7 107.8 104.6 98.9 92.6 100

 

Source: Burt 1961. :
N = 40,000, converted to a base of 1,000.

those of their siblings, whose average IQ was 100. The IQ scores of the

less severe retardates, however, correlated about .50 with those of their

siblings, whose scores averaged only 85. The distribution of the siblings’

IQ scores is shownin figure8.

These data support the important distinction between single-gene and

chromosomal anomalies, which producesevere retardation in a few chil-

dren but which leave most sibs completely unaffected, and polygenic re-

tardation, which may occur in various degrees of severity in other mem-

bers of the same family.
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Fig. 8. Frequency distributions of the IQs of siblings of severe (imbecile) and
less severe (feebleminded) retardates. (From Roberts 1952.)

Summary

In this section the basic genetic mechanisms have been reviewed. From
the current state of knowledgein this field, it can be concludedthat:

I. The role of genes in human behavioral developmentis poorly under-
stood at present. A speculative construction of gene effects on develop-
ment emphasized the mutual regulation of genes and environments act-
ing in systems from cellular to behaviorallevels.

2. The concepts of canalization, gene expression, and range of reaction
are important in understanding the regulation of genotype-to-phenotype
development. There is no one-to-one correspondence between genotypes
and behavioral phenotypes; rather, there is a complex set of transactions
between genotypic, physiological, and environmental factors that leads
to the development of one of many possible phenotypes.

3. A polygenic model of intelligence accounts for the distribution of
IQ values in a population, for the regression from parent to offspring IQ,
and for the effects of inbreeding. Although there may be a few major
genes that affect intellectual development, a multigene modelfits the data
very well.

4. Normal intellectual development can be seen as a species-specific,
evolved pattern of development. The stage-sequence model described by
Piaget and others may be modal for the species. All normal membersof
the human group with environments in the normal range show the same
progressive developmentofintelligence.

VARIATION IN THE DEVELOPMENT OF INTELLIGENCE

The statement that variability in a given trait depends, in part, upon
genetic variation implies necessarily that genetic variation contributed to
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differences in the development of that trait. McClearn (1970, p. 65)

summarized the point:

In a very real sense it is the case that any demonstrated genetic control

over an adult characteristic is, at the same time, an implication of genetic

control over the developmental processes that culminated in that charac-

teristic. Research aimed explicitly at studying the genetic control of be-

havioral development unfortunately has been rare, particularly with re-

spect to man.

Since Mendelian models of genetics have not yet been fitted to the

complex polygenic system of normal humanintelligence, the only sub-

stantial literature to review concerns the determinants of variation of in-

telligence. Studies of environmental differences within and between fam-

ilies, social class, and ethnic groups try to account for portions of the

variance in IQ scores, just as studies of genetic differences do. There 1S

sometimes great confusion of meaning when authors of studies in varia-

tion call their variables determinants of intelligence. Certainly, some of

the genotypic differences between people are also important determinants

of intellectual development, but there must be many genes that produce

little or no variation which are also important determinants of intelligence.

An example of a genetic characteristic that shows little genetic varla-

tion is human birth-weight (Morton 1955). Almost 90 percent of the

variation in birth-weight does not depend on genotypic differences among

fetuses. Most of the variation is environmental in origin even though the

narrow range of normal birth-weight is clearly a species-specific, geneti-

cally determined characteristic.

It is a principle of genetic variation that characteristics particularly

close to reproductive fitness and viability are allowed little variability

within the species. Variants that are less fit or viable are selected out

rapidly. Thus, birth-weight has a narrow range of largely nonheritable

variation.

It is likely that many geneloci for normalintellectual development also

have little polygenic variability within the species and that a minority of

regulatory genes control most of the individual variation in the normal

range (Thiessen 1972b).

Given somegenetic and environmentalvariation, individual differences

in phenotypic intelligence can be analyzed into genetic and environmental

components of variance by appropriatic behavior-genetic methods. Most

of the variation that has been studied has been individual variation within

a population or breeding group. There is strong interest, however, in ana-

lyzing the phenotypic variations in IQ between populations (Jensen, 1973).

The latter requires quite different assumptions: i.e., about distributions

and values of genotypes and environments within and betweendifferent
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populations. In the first part of this section, variation within a population
will be considered, followed by between-group comparisons.

Individual Variation within a Population

The relative contributions of genetic and environmental differences to
phenotypic diversity within a population depend upon six major param-
eters: (1) range of genotypes; (2) range of environments; (3) favor-
ableness of genotypes; (4) favorableness of environments; (5) covari-
ance of genotypes and environments; (6) interactions of genotypes and
environments.

The range of genotypes and environments can independently and to-
gether affect the total variance of a behavioral, polygenictrait in a popu-
lation. The mean favorableness of genotypes and environments can inde-
pendently and together affect the mean values of phenotypes.

Twoseparate problems are involved in understanding the effects of
mean favorableness and ranges of genotypes in a population: genefre-
quencies, and the distribution of genes amongthe genotypes. Gene frequen-
cies are affected by two principal processes: differential reproduction, or
natural selection, and sampling errors. Genotype frequencies are affected
by assortative mating. Two populations (or two generations of the same
population) may have equal gene frequencies but different genotype fre-
quenciesif assortative mating for a behavioraltrait is greater in one pop-
ulation than the other.

1. Genotypic range and favorableness. a. Natural selection. Changing
environmental conditions, such as the introduction of more complex tech-
nology, may affect the rate of reproduction in different segments of the
IQ distribution in a generation. We know,for example, that severely men-
tally retarded persons in the contemporary white populations of Europe
and the United States do not reproduce as frequently as those who can
hold jobs and maintain independent adult lives (Bajema 1968; Higgins,
Reed, and Reed 1962). Severe retardation renders oneless likely to be
chosen as a mate and less likely to produce progeny for the next gen-
eration.

If one segment of the phenotypic IQ range has been strongly and con-
sistently selected against, as severely mentally retarded persons are in
contemporary industrial populations, then the range and favorableness
of the total gene distribution will be slowly changed. If, in another popu-
lation, high phenotypic IQ were disadvantageous for mate selection and
reproduction, then the genic distribution would be reduced at that end.It
is probably true that systematic selection against high phenotypic IQ does
not occur frequently. In any case, selection against polygenic character-
istics is probably very slow (Stern 1960), especially when manygeneloci
are involved.
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b. Sampling. Gene frequencies can also be affected by genetic drift, a

random sampling error. Not everyallele at every gene locus is equally

sampled in every generation through reproduction. Rare genes, espe-

cially, may disappear through randomfailure to be passed on to the next

generation, andthe frequencies of other alleles may be randomly increased

or decreased from generation to generation.

A special case of restriction in genic range is nonrandom sampling

from a larger gene pool in the formation of a smaller breeding group. If,

for example, an above-median sample from the IQ group migrated to a

distant locale and bred primarily among themselves, the gene frequencies

within the migrant group might vary considerably from those of the non-

migrant group,all other things being equal.

c. Assortative mating. The distribution of genes in genotypic classes

within a population can vary because of assortative mating. To the ex-

tent that “likes” marry “likes,” genetic variability is decreased within

families and increased between families. At the present time, within the

U.S. white population, the assortative mating correlation for parental IQ

is approximately .40, which increases the sibling correlation for phenc-

typic IQ to about .55 instead of the .50 expected, since they share, on the

average, one-half of their genes in common (Jensen 1968, 1969). As-

sortative mating for IQ also increases the standard deviation of IQ scores

within the total (white) population by increasing the frequency of ex-

tremely high and extremely low genotypes for phenotypic IQ. On a ran-

dom mating basis, the probability of producing extreme genotypes is

greatly reduced because extreme parental genotypes are unlikely to find

each other by chance. The sheer frequency of middle-range genotypes

makes an average mate the mostlikely random choice of an extreme geno-

type for both high or low IQ.

Since children’s IQ values are distributed around the mean parental

value (with some regression toward the population mean), the offspring

of such matings will tend to be closer to the population mean than off-

spring of extreme parental combinations. The phenotypic distribution

under conditions of random mating will tend to have a leptokurtic shape

with a large modal class and low total variance.

2. Environmental range and favorableness. The range of environments

within a population can also affect phenotypic variability. Uniform envi-

ronments can restrict phenotypic diversity by eliminating a major source

of variation. Since environments can be observed and manipulated, there

are many studies on infrahuman populations to demonstrate the restric-

tion of variability through uniform environments (Manosevitz, Lindzey,

and Thiessen 1969).

Far more important, however, for the present discussion is the favor-

ableness dimension of the environment. Environments which do not sup-
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port the development ofa trait can greatly alter the mean value of the
trait. If environments in the unfavorable range are commonto all or most
members of a population, then the phenotypic variance of the population
can beslightly reduced while the mean can be drastically lowered.
The mostlikely effects of very Suppressive environments are that they

lower the mean of the population, decrease phenotypic variability, and
consequently reduce the correlation between genotype and phenotype
(Henderson 1970; Scarr-Salapatek 1971b). A contrast can be made be-
tween uniform environments which support the developmentof a particu-
lar behavior and suppressive environments which may also be uniform
but not supportive of optimal development (Nichols 1970). Uniform
environments of good quality may reduce variability and raise the mean
of the population.

The ranges of genotypes and environments and the favorableness of
the environment control a large portion of thetotal phenotypic variance
in IQ. The two additional factors—covariance and interaction—are prob-
ably less important (Jinks and Fulker 1970), at least within the white
North American and European populations.

3. Covariation. Covariance between genotypes and environments is
expressed as a correlation between certain genotypic characteristics and
certain environmental features which affect phenotypic outcome: e.g., the
covariance between the IQs of children of bright parents, which is likely
to be higher than average, and the educationally advantaged environment
offered by those sameparentsto their bright children. Retarded parents,
on the other hand, may haveless bright children under any environmen-
tal circumstances but also may supply those children with educationally
deprived environments. Covariation between genotype and environment
may also depend upon the genotype and the kind of response it evokes
from the environment. If bright children receive continual reward for
their educationally superior performance, while duller children receive
fewer rewards, environmental rewards can be said to covary with IQ.
The fact that the giving of rewards in this example depends upon the
genotype of the child in a significant way does not remove covariance

ronmentinteraction, they are usually referring to the reciprocal relation-
ship that exists between an organism andits surroundings. The organism
brings to the situation a set of characteristics that affects the environment,
which in turn affects the further development of the organism, and vice
versa. This is not what quantitative geneticists mean by interaction. A
better term for the psychologists would be “transaction” between orga-
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nism and environment because the statistical term “interaction” refers to

the differential effects of various organism-environment transactions on

development.

Behavioral geneticists, whose experimental work is primarily with

mouse strains and drosophila, often find genotype-environmental inter-

actions of considerable importance. The differential response of two or

more genotypes or two or more environmentsis interaction. In general,

(mn)!

m!n!

ample, ten genotypes in ten environments can generate 10144 kinds of

interaction (Hirsch 1971). In studies of animal learning, where both

genotypes and environmental conditions can be manipulated, so-called

maze-dull rats who were bred for poor performance in Tryon’s mazes

were shown to perform as well as so-called maze-bright rats when given

enriched environments (Cooper and Zubec 1958) and when given dis-

tributed rather than massed practice (McGaugh, Jennings, and Thomp-

son 1962). The interaction of learning conditions with genotypes is obvi-

ous in figure 9.

Studies of genotype-environmentinteraction in human populations are

quite limited. Biometrical methods that include an analysis for interac-

tion have failed to show any substantial variance attributable to nonlinear

effects on humanintelligence (Jinks and Fulker 1970; Jensen 1973).

This is not to say that genotype-environmentinteraction may not account

for some portion of the variance in IQ scores in other populations or in

other segments of white populations (e.g., the disadvantaged).

5. Total phenotypic variance. Jensen (1969) has offered an array of

variance terms that combine to produce total phenotypic variance in

studies of human characteristics.

Vy = (CV, + Van) + Vo + Vil + [Ve + 2 Covi: + Vi + Vel

phenotypic variance in the population

genic (or additive) variance

Vax = variance due to assortative mating, V4), = O under ran-

dom mating

dominance deviation variance

epistatis (interaction among genes at two or more Ioc1)

Ve = environmental variance

 

m genotypes in n environments yield types of interaction; for ex-

Z > O ce
<
< l
l

<
<
—

H
o

Covup = covariance of heredity and environment

Vy = true Statistical interaction of genetic and environmental

factors

Ve = error of measurement (unreliability )

The first bracket contains the terms usually grouped under total genetic
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Fig. 9. Error scores in maze learning by Tryon “bright” and “dull” rats reared in
restricted, average, and stimulating environments. (From Cooper and Zubek 1958.)

variance, the second those usually grouped as total environmental vari-
ance. The estimation of genetic variance leads to estimates of heritability.

6. Heritability is a summary statement of the proportion of the total
phenotypic variance that is due to additive genetic variance (narrow heri-
tability) or to total genetic variance (broad heritability). Heritability
(h?) is a population statistic, not a property of a trait (Fuller and Thomp-
son 1960). Estimates of h? vary from population to population as genetic
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variance varies as a proportion of the total variance. (For the calculation

of various kinds of heritability estimates see Falconer 1960).

TABLE 6. CORRELATIONS FOR INTELLECTUAL ABILITY:
OBTAINED AND THEORETICAL VALUES
i

Theor- Theo-
Number of Obtained retical retical

Correlations Between Studies Medianra Value» Valuec

Unrelated Persons |

Children reared apart 4 —.01 00 .00

Foster parent and child 3 4+..20 .00 .00

Children reared together 5 +..24 00 .00

Collaterals |
Second cousins 1 +.16 + .14 + .063

First cousins 3 +.26 + .18 + 125

Uncle (or aunt) and nephew
(or niece) 1 +. .34 + 31 + 25

Siblings, reared apart 3 +.47 + 52 + .50

Siblings, reared together 36 +.55 + .52 + .50

Dizygotic twins, different sex 9 +.49 + .50 + .50

Dizygotic twins, same sex 11 + .56 + 54 + .50

Monozygotic twins, reared apart 4 +.75 +1.00 +1.00

Monozygotic twins,
reared together 14 +.87 +1.00 +1.00

DirectLine
Grandparent and grandchild 3 +27 + 31 + .25

Parent (as adult) and child 13 +.50 + 49 + .50

Parent (as child) and child 1 + .56 + .49 + .50

 

SOURCE: Jensen 1969, adapted from Burt 1961.
a Correlations not corrected for attenuation (unreliability).
b Assuming assortative mating and partial dominance.

e Assuming random mating and only additive genes, ie., the simplest possible

polygenic model.

The six parameters of individual variation within a population noted

at the beginning of this section are the major contributors to the total

phenotypic variance in any population. The proportions of genetic vari-

ance (additive, assortative mating, dominance, and epistasis) and envi-

ronmental variance (biological-social, covariance, interaction) may well

vary from one population to another depending upon the ranges and fa-

vorableness of the two sets of variables, their covariances and interac-

tions. The variance terms andheritability statistics are frequently used in

family studies to estimate the relative importance of genetic and environ-

mental differences to account for phenotypic IQ differences.

7. Family studies of IQ variation. A numberof excellent reviews of

the behavior genetic literature on intelligence have appeared in thelast

five or six years.2 The data shownin table 6 are representative of results

from family studies.

2 Readers who wish to pursue the methodological and substantive issue of IQ
heritability should see Lindzey et al. 1971; Hirsch 1967; Huntley 1966; Jarvik and

Erlenmeyer-Kimling 1967; Jensen 1969, 1973; Vandenberg 1966, 1967, 1968, 1971;

Scarr-Salapatek 1971a, 1971b; Bouchard 1972.
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creases. Rearing together hasa relatively small effect on IQ correlations,
as shown in figure 10.
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Fig. 10. Median values of all correlations reported in the literature up to 1963 for
the indicated kinships. (From Jensen 1969, adapted from Erlenmeyer-Kimling and
Jarvik, “Genetics and Intelligence: A Review,” Science 142 [December 1963]: 1477—
79, copyright © 1963 by the American Association for the Advancementof Science.)

When intellectual abilities are tested differentially, rather than as a
summary IQ score, there emerge different heritabilities for different fac-
tors, over and abovetheheritability of general intelligence (Nichols 1965;
Vandenberg 1965). Verbal and spatial abilities appear to be more highly
heritable than other factors like numerical reasoning and memory. Multi-
variate analyses (see Vandenberg 1971) have shownthat separate genetic
variances are involved in spatial and verbal skills. Thus, besides general
IQ, with which most research has been concerned, there are differential
abilities that have still other degrees of heritability. Spatial abilities may,
in fact, have a sex-related pattern of inheritance (Bock and Kolakowski,
in press; Money 1968).

The research literature on genetic and environmental contributions to
variation in IQ test scores is substantial. Within North American and
European Caucasian populations, individual differences in IQ seem to be



In less advantaged populations, particularly lower social-class groups,the full genotypic range may not be expressed in the distribution of theirphenotypic IQ scores. Environments that limit the expression of geno-typic differences can reduce phenotypic variability, lower the mean pheno-typic value, and reducethestatistical contribution of the genotype to thephenotypic development(Scarr-Salapatek 1971a, 1971b).
There are many ways to produce a poor phenotype for intelligence.Neonatal starvation, prenatal rubella, extreme parental abuse, depriva-tion of learning opportunities are examples. Genotypic intelligence is notwell expressed under these conditions. In the socially advantaged rangesof environmental variation, phenotypes may reflect more genotypic varia-

Between-group Differences

Meandifferences in IO scores between racial, ethnic, and social-classgroups are too well knownto berestated at any length (see Jensen 1969,1973; Weyl 1969). Briefly, there is often found an average differenceof 10 to 20 points on IQ tests between black and white samples, betweenlower- and upper-middle-class white samples, and between various ethnicgroups, such as Irish and Jews. Thereis also a growing literature on popu-



vironmental differences.

While most investigators prefer an environmental hypothesist

for between-population differences (Jensen 1973), there is no a priori

scientific basis for this stance (Scarr-Salapatek 197 la). Variation be-

tween populations on many characteristics like blood groups, skin color,

height, physique, and so on are thought to be evolutionary adaptationsto

different environments.It is unlikely that any two relatively isolated pop-

ulations have maintained exactly the same gene OF genotype frequencies

for any characteristic. This does not mean, however, that their reaction

ranges for intellectual development need differ significantly, because im-

portant human qualities have tended to show convergent evolution among

temporarily isolated groups (Gottesman 1968).

1. Race and social class. These are termsthat refer to socially defined

subgroups of the human population. Reproduction is more likely to occur

between people in the same subgroup than between persons from differ-

ent subgroups. There is no question that races are partially closed breed-

ing groups with a great deal more mating within the group (endogamy)

than mating outside of the group (exogamy). It is also true in modem

times that social-class groups (groups whose members have attained a

certain educational and occupational status) within races practice more

endogamy than exogamy (Gottesman 1968; Kiser 1968).

Social mobility, based on IQ, from generation to generation actually

helps to define social classes more sharply as rather distinct breeding

groups with different average IQ levels. In older times, when social status

was gratuitously ascribed because of family origin and when there was less

social mobility, social-class groups were probably less distinct in their

average IQlevels.

Because of social

o account

mobility in contemporary society, the IQ distribution

within each social-class level tends to be reestablished in each generation

of adults (Burt 1966; Herrnstein 1971). Brighter children in families at

all but the top social levels tend to be upwardly mobile, whereas duller

siblings at all but the bottom class level tend to be downwardly mobile

(Waller 1971). Social-class groups may be thought of as endogamous

primarily for IQ (as expressed in occupational and educational achieve-

ments).

The mean differences by social class in children’s IQ reflect differences

in both parental genotypes and rearing environments, which covary to a

large extent in the development of IO. Crucial evidence on the genetic

and environmental components from adopted children is very limited,

but, as mentioned before, Skodak and Skeels (1949) revealed a 20-point

rise in the IQ of adopted children over that of their biological mothers.
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The distribution of adopted children’s IQs was even shifted beyond the

values expected by regression to a mean above the average of the popu-

lation, presumably by their better social environments.

Social-class groups, then, are subdivisions of the total population and

represent different distributions of parental genotypes, as well as different

rearing environments. There is no comparable statement that can be made

about racial groups: whereas races represent different rearing environ-

ments, no statements can be made concerning different distributions of

parental genotypes for IQ. Since there is no direct test possible for distri-

butions of genotypic IO (Thoday 1969), it is impossible to assert that

such distributions for the two races are “equal”or “different.”

The same six parameters of individual variation within a population

describe the sources of variation between populations. The mechanisms

that can produce population differences in gene and genotype frequencies

are the same. The majordifference, and the importance of this difference

cannot be exaggerated, is that comparisons between racial populations

require a set of assumptions different from comparisons between individ-

uals and social-class groups within a population.

Only if one assumes that within the two populations the same environ-

mental factors affect the developmentof intelligence in the same way,is

it possible to make between-race comparisons. If one is unwilling to as-

sume a complete identity in the distribution of environmental variables

and in the ways they affect development, then between-race comparisons

are not justifiable (Scarr-Salapatek 1971b). Jensen (in press) calls this

reluctance to make quantitative comparisons between races “the factor X”

hypothesis—one which proposes that some unknown environmental fac-

tor (like racial discrimination) affects one group and not the other or

affects one group in a different way from the other (Chinese versus

blacks). The reader must judge for himself which assumptions seem

justified.

2. Admixture studies. To avoid direct comparisons between racial or

ethnic groups, there is a better research strategy that uses hybrid popula-

tions: the study of admixture. Suppose that groups of children reared

under comparable conditions but differing in racial admixture rates were

also found to differ in mean IQ scores. Such evidence would suggest a

genetic basis for at least part of the phenotypic differences between races.

Negro Americans and aboriginal Australians are examples of popula-

tions with varying degrees of Caucasian admixture that have accumulated

over the several centuries. Since visible amounts of African and aborigi-
nal ancestry cause the bearer to be classified as nonwhite, most of the

persons of mixed ancestry have remained in these groups rather than in
the populations of European ancestry (Reed 1969).
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DeLemos (1969) presented Piagetian conservation tasks to full abo-
riginal and part-aboriginal children in the same mission. The part-abo-
riginal children had small percentages of Caucasian ancestry, most being
classified from mission records as seven-eighths aboriginal. The Euro-
pean ancestry was,therefore, several generations removed from the pres-
ent group:

There were no apparent differences in the present environmentof part-
Aboriginal and full-Aboriginal children in the Hermannsburg groups.
Part-Aborigines and full-Aborigines formed a single integrated commu-
nity, and the children were brought up under the same mission conditions
and attended the same school (p. 257).

The results for several conservation tasks are presented in table 7.
Children with some Caucasian ancestry performed significantly better
than full-aboriginal children on four of the six tasks. DeLemos claims
that an environmental hypothesis cannot accountfor these results.

TABLE 7. COMPARISON OF THE NUMBER OF PART-
ABORIGINAL AND FULL-ABORIGINAL CHILDREN

SHOWING CONSERVATION

 

Full-A bor. Part.-Abor.

 

Test N = 38 N = 34 XxX? p

Quantity 4 18 15.214 < .001
Weight 16 25 7.227 < .01
Volume 2 8 3.595 05 <p < .10
Length 12 20 5.365 < .05
Area 3 10 4.225 < .05
Number 3 9 3.22 05 << p< .10
Total 40 90 36.141 < .001

 

SouRCE: DeLemos 1969.

DeLemos’sresults have not been replicated in several other studies. De-
Lacey (1970, 1971a, 1971b) has studied verbal intelligence, classifica-
tory ability, and operational thinking in aboriginal, part-aboriginal, and
white Australian children. Within each population, social-class differences
have been shown to affect scores on all measures. Between the groups,
smaller average differences were found on performance than on verbal
tasks. From two separate reports it is possible to comparefull- with part-
aboriginal samples, both in schools with white children. On the Peabody
Picture Vocabulary Test (PPVT), forty full-aboriginal children from six
to twelve years of age scored an average of IQ 63.5 (S.D.=12.3). Thir-
teen part-aboriginal children scored an average of IQ 69.3 (S.D.=14.5).
One hundred and five low SES white children scored an average of 94.1
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(S.D.=12.6). There is no question that white Australian children scored

higher on verbal IQ tests in English than aboriginal children, but there

was no clear difference between the part- and full-aboriginals.

For Piagetian operational tasks, deLacey (1971a) found no differences

between aboriginal and white Australian children. Although the samples

are small (three to ten at each age level) the data in table 8 show that

increases in the percentage of children giving operational responses on

classification tasks were similar in the two groups.

TABLE 8. PERCENTAGE OF ITEMS ANSWERED OPERATIONALLY
ON TWO CLASSIFICATION TESTS BY ABORIGINAL AND LOW

SOCIOECONOMIC WHITE CHILDREN

 

Age groupings

Tests | 6 7 8 9 10 I] 12

Nixon Test@

 

Aboriginals 26 52 67 64 89 88 95
Whites 35 48 72 77 90 90

Matrices Test?
Aboriginals 5 10 25 38 49 57 68
Whites 4 8 26 36 44 71 78

SOURCE: DeLacey 1971a.
a Chi square = 3.24, df 6, p > .SO.
b Chi square = 2.48, df 6, p > .SO.

DeLemos’s samples also showed marked increases in cognitive skills

with age. It is possible that age was confounded with full- and part-

aboriginal background in DeLemos’s study, thereby giving false positive

results for the background variable. From his report (1969), it is impos-

sible to find the age distributions in the full- and part-aboriginal groups.

If more full-aboriginal children were in the younger age-groups, the re-

sults can be explained by age alone.

- Unless more quantitative approaches are used in studies of racial ad-

mixture, it is difficult to form any firm conclusions about the effects of

genotypic differences on intellectual differences between racial groups.

A better method would use degree of white ancestry as a correlate of in-

tellectual performance, where degree of ancestry would be measured from

pedigree studies or from independent estimates of admixture obtained
from blood group phenotypes. No studies of this sort have yet been done.

Studies of children from interracial marriages in the U.S. (Willerman,

Naylor, and Myrianthropoulos 1970, 1971) have suggested substantial

maternal effects on the developmentof intelligence. The children of white
mothers and black fathers develop higher IQ scores over the first four
years of life than the children of black mothers and white fathers. The
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educationallevels of the parents in both types of interracial matings were
quite comparable, but there was still a maternal effect on intellectual
development.

3. Cross-fostering studies. The rearing of offspring from one group by
mothers from another group is knownascross-fostering, a technique that
is Often used in animal behavior genetics to separate maternal environ-
mental effects from genotypic effects. Cross-fostering periods can include
the prenatal and postnatal environments, the former by means of ova
transplants.

In human populations, cross-fostering is not arranged for experimental
convenience, of course, but sometimes occurs naturally in adoptive fam-
ilies. To separate possible genetic racial differences from the effects of
environments provided bythe racial groups, one could compare the de-
velopment of children reared by parents of their own race with those
reared by parents of another race. A complete design would include chil-
dren of both racial groups reared by same- and different-race parents, as
follows:

Race of parents

Race of child

 

The reader can immediately see the pitfalls of a cross-fostering ap-
proachif average intellectual differences were found amongthe offspring

groups. Racial classifications are primarily social—not genetic—cate-

gories and depend upon identifiably different phenotypes. Thus, the off-

spring of race A are identifiably different from the offspring of race B;
and even though reared by parents from a different group, they may be

treated by others as members of their own race. Anyfinding of average
intellectual differences would not discriminate between a genetic-differ-

ence hypothesis and a social-discrimination hypothesis.

The finding of no difference, however, between the children of races A

and B whenreared by parents of a single race would be aninteresting re-
sult, suggesting that the reaction range of the two racial groups included

the same IQ values under similar rearing conditions. In other words,if

combinations of child and parent A1A = B!'A > A'B = B'B,then envi-

ronmental differences between races A and B becomesthe preferred hy-

pothesis. The result A‘A = A'B > B'!A = B'B does not discriminate

between genetic differences and environmental differences. Several pat-

terns of results would suggest interaction effects between race of child
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and race of parents: A'A > A!1B > B'A > B'B,or A?A > B'B > A'B >

B'B,and soforth.

Adoptive families may be seen as providing cross-fostering for many

characteristics on which they differ from the natural parents. Childrenof

retarded parents may be seen as cross-fostered when reared by adoptive

families of normal IQ. Children of psychotic parents, when adopted,are

reared in nonpsychotic environments. Children whose natural parents are

alcoholic, drug addicted, psychopathic, and so forth are often adopted into

families without those characteristics. Comparisons can then be made be-

tween the adopted children and others reared by similar natural parents.

To complete the cross-fostering design one can also study the children of

nonpsychotic, nonretarded, nonalcoholic natural parents reared by psy-

chotic or retarded or alcoholic adoptive parents. (Since adoptive families

are selected by social agencies for their virtues, however, pathological

adoptive parents are probably a very small group.) The last group would

be nonpathological families who rear their own offspring. For a review of

the use of this design in studies of psychopathology, see Rosenthal (1970).

To my knowledge, there have been nostudies of the effects of cross-

fostering on the intellectual development of children from different racial

or ethnic groups. Nor have there been any systematic studies on the post-

natal effects of normal-IQ adoptive parents on the children of retarded

natural parents. Only Skodak and Skeels (1949) considered the intellec-

tual outcomesof adopted children with natural mothers of higher or lower

IQs. The children of lower-IQ natural mothers did not achieve as high

phenotypic levels of IQ as the children of higher-I[Q mothers, regardless

of adoptive family characteristics. Eleven adopted children whosenatural

mothers had IQsof less than 70 (mean = 63) had an average IQ of 104.

Eight adopted children, whose mothers had IQs above 105 (mean = 111)

had an average IQ of 129. Although the number of cases is very small,

the results suggest (1) that there is a considerable reaction range shown

by the children’s IQ scores, and (2) that genotypic differences between

groups of children with retarded natural mothers and those with above-

average natural mothers were importantin determining the rank orderof

the children’s IQ scores. Note, however, that even the children with re-

tarded natural mothers scored above the average IQ level of the popula-

tion, a fact that demonstrates the importance of the adoptive home envi-

ronments in raising the IQ level of the adopted children.

Developmental Differences in Intelligence

How malleable is the genotypic response to variations in the environ-

ment? How severe or prolonged must environmental effects be to deflect
the developing phenotype from its genetically canalized, “normal” course
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of growth? How far above and below the average range of environments
must treatments be to have substantial effects on raising or lowering IQ?
Heritability tells us nothing about malleability (Crow 1969). For this we
must look to the reaction ranges of genotypes under different environ-
ments, as in cross-fostering and intervention studies.

Tentative answers, or at least new questions, are provided by three cur-
rent lines of developmental research: longitudinal studies on the intellec-
tual developmentof related individuals (Honzik 1971; McCall 1970; Wil-
son 1972), life-span research on intellectual similarity in twins (Jarvik
et al. 1971; Jarvik, Blum, and Varna 1972; Jarvik et al. 1957; Jarvik and
Kato 1970; Kallman 1961), and new intervention studies on children of
predictable intellectual level (Heber 1969; Rynders 1972; Smilansky and
Smilansky, 1968).

With the exceptions noted above, nearly all studies of naturally occur-
ring “environmental” variations have failed to separate genetic from en-
vironmental components of variance. Seemingly environmental measures
such as socioeconomicstatus, parental education, number of booksin the

home, and the like reflect the parents’ IQ level. The parents’ IQs not only
contribute to the child’s environmental enrichment but are an indication
of what the child received genetically from his parents. There is a con-
founding of genotypes and environments in sociological studies of the
“environmental”variation among unselected families and unknown geno-
types. |

Similarly, psychological studies of maternal styles of child rearing fail
to separate maternal contributions to the child’s genotype from maternal
behavior toward the child (Brophy 1970; Hess and Shipman 1965). If

there is a substantial maternal-style effect in the development of IQ differ-
ences, then it must be demonstrated after eliminating genetic components
of variance. When mothers taught their twins to sort blocks by one of

several possible criteria, Fischer (1972) and Waterhouse (1972) failed

to find any maternal-style effect on the magnitude of cognitive differences

between MZ or DZ co-twins.

Better studies of maternal-style effects and the like can be accomplished
by either controlling for genetic relatedness, as in twin andsibling studies,

or by eliminating relatedness, as in studies of mothers with adopted chil-

dren. Studies of larger social-class variation can be made more interpret-

able by equating parents for IQ while varying socioeconomic status, and

vice versa, in order to compare the two componentsof variation. Behav-

ior genetic methods can improvestudies of true environmental variation
by controlling for genetic variation.

Experimental treatment or training studies on intellectual or cognitive

acceleration usually escape the covariance problem by randomly assign-
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ing genotypes to environments. Treatment effects are averaged across the

varied genotypes, often lumping large with small, and even reverse, ef-

fects. Whatis to be learned from studies on just any groupoffifty six-year

olds, that show, for example, that a certain form of concrete manipulation

accelerates the acquisition of a conservation concept? While one learns
one way to increase average performance on that task in that sample, one

learns nothing about the varied ways in which individual children learn
conservation concepts (even undertheartificial training conditions, and

especially not in the real world). Behavior genetic methodsof selecting

children of known relatedness from stipulated populations would make
experimental studies somewhat more meaningful.

1. Longitudinal family studies. The Louisville Twin Study, organized
by Vandenberg (19685), has collected data on the development ofintel-
ligence in the first two years. Wilson (1972) separated environmental
and genetic variation in infant mental development. The 261 pairs of
monozygotic and dizygotic twins were measured repeatedly with the Bay-
ley Mental Scales. Over the first two years of life, both absolute level of
mental development and pattern of development were very similar for
both MZ and DZ twins. Mental development was more similar for MZ
than DZ twins, as shownin table 9.

Socioeconomic variables in Wilson’s average white sample correlated

TABLE 9. ANALYSIS OF BAYLEY MENTAL SCALE SCORES
FOR TWINS IN FIRST AND SECOND YEARS

 

Range

of 98 Mean square
Within-pair Test for percent NS Degrees

Source of correlations MZ > DZ level of Between Within of
variance (R) (P) confidence pairs pairs freedom

 

Ages 3,6,9, and 12 months
Overall level
MZ pairs .90 < .O1 80—.95 645.5 35.6 44/45
DZ pairs 75 57—.86 871.8 122.4 50/51

Profile contour
MZpairs 75 < .O1 65—85 280.0 39.1 132/135
DZ pairs 50 34—.63 228.5 76.0 150/153

Ages 12, 18, and 24 months
Overall level
MZ pairs .89 < .05 19—.94 677.8 40.7 50/51
DZ pairs 79 62—.89 614.5 71.0 45/46

Profile contour
MZpairs .67 < .05 53—.78 272.4 53.1 100/102
DZ pairs 52 .33—.68 200.7 62.4 90/92--oO01V8F

SouRCE: Wilson 1972.
Note: The within-pair correlation is given by R = (MSp — MSw)/(MSp +

MSw), where MSp is the mean square between pairs and MSw is the mean square
within pairs.
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only slightly (r ~ .11 for the first year, r ~ .20 for the second year) with
intellectual status. Wilson concluded,

Therefore, the hypothesis is proposed that these socioeconomic and ma-
ternal care variables serve to modulate the primary determinant of devel-
opmental capability, namely the genetic blueprint supplied by the par-
ents....

Further, while there is a continuinginteraction between the genetically
determined gradient of development and the life circumstances under
which each pair of twins is born and raised, it required unusual environ-
mental conditions to impose a major deflection upon the gradient of in-
fant development. .. . For the great majority of pairs, life circumstances
fall within the broad limits of sufficiency that permit the genetic blueprint
to control the course of infant mental development (p. 917).

These conclusions are very strong in light of the only moderate herita-

bilities that could be calculated from them both. The fact that DZ corre-
lations are very high suggests a strong similarity of twins’ gestation and

early environment rather than genetic similarity. Note also that Wilson

does not say that extraordinary environmental factors cannot have dis-
astrous or extremely beneficial effects upon the course of intellectual de-

velopment. But in a population of cooperative parents, who varied from
welfare to upper-middle-class status, differences in their infants’ mental

development depended more upon genotypic differences than upon envi-

ronmental differences.

At older ages, both genetic and social environmental differences be-

tween families may assume greater importance than in infancy. It 1s well

known (Burks 1928; Honzik 1957; Jensen 1969) that children’s IQ scores

increasingly resemble their parents’ scores over the preschool and early

school years. The increasing similarity between parents and their children

could be dueto any of the following: (1) greater similarity of tasks on [Q

tests at older ages, (2) increasing expression of genetic individual differ-

ences, and (3) longer and more effective exposure of the children to the

parental environment. Studies of adopted children’s increasing resem-

blance to their natural parents can only be interpreted as support for ex-

planations 1 and 2. The extent to which their resemblance to natural, and

not adoptive parents, increases with age, can only support 2, the increas-

ing expression of genetic differences (Honzik 1957).

The level of IQ scores at any one age shows moregenetic variation than

does the pattern of IQ development over time. Wilson found correlations

between .80 and .90 for level of IQ in MZ twins and around .70 for pat-

tern of development. One MZ twin’s IQ score was a better predictor of

his co-twin’s score at a single age than it was of his own score at another

age. In other words, the patterning of development has two variable as-

pects: it is probably genotype-specific, so that MZ twins are fairly similar



1. GENETICS AND THE DEVELOPMENTOF INTELLIGENCE 4]

in their patterns of development in similar environments, but it is also —

environmentally variable depending upon prenatal effects, illnesses, pref-

erential maternal care, and the like. The profiles of two MZ twins may be

somewhat “offset” in time, so that their correlations are reduced. Abso-

lute level of IQ score, however, takes into account the wide differences

between families, which make MZ co-twins comparatively very similar.

McCall (1970) studied the levels and patterns of developmentin sib-

lings and parents (as children) and their children. The IQs of one hundred

pairs of siblings correlated around .55 consistently across ages from three

and a half to eleven years. Thethirty-five pairs of parents and children,

who share half their genes in common, had lowercorrelation (r = .30)

than the expected .50, for unexplained reasons.* Differences in patterns of

developmentfor siblings and parents and children did not show substantial

genetic variation. This again supports the reaction range model: that pat-

terns of intellectual growth may be genotype-specific and environmentally

variable. Since parent-child and sibling pairs receive only half of their
genome byidentical descent, and since their pre- and postnatal environ-

ments vary more than those of fraternal twins, they may have quite differ-
ent patterns of growth. The resemblance of their phenotypic levels of IQ at
any one age suggests somesimilarity in their reactions to similar environ-
ments, but they need not have achieved thatintellectual status by the same
profile of growth over the preceding years.

Wilson (1972) foundsignificant correlations for patterns of intellectual

growth between DZ co-twins (r ~ .51). Although DZ co-twins share the
same percentage of their genome in common asordinarysiblings, they are
products of the same pregnancy andare reared at the sametime. Environ-
mental variation within families, therefore, seems to influence profiles of
growth more than phenotypic levels of IQ within families.

Honzik (1971) reported WAIScorrelations for three generations of
family members (grandparents, parents, and children). Besidescorrelating
the levels of IQ, as has been done in manystudies (see table 6 from Burt),
She used rank order correlations to ascertain their similarity in patterns
of ability on the WAISsubtests, without regard to overall IQ level. To sum-
marize the results of more than five hundred rhos, the percentage of posi-

_ tive andsignificantly positive rhos was computed (50 percentwill be posi-
tive by chance if the expectation is zero correlation). These are shown in
table 10.

3 Correlations between parents and children are often found to be lower than
those of siblings. Both parent-child pairs and siblings share about half of their
genome in common,but only siblings can share dominance variance (see Mather
and Jinks 1971). That can increase their similarities over those of the purely additive
effects shared by parents and children. In addition, siblings share a common rearing
environment which parents andtheir children cannot share.
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TABLE 10. THE PERCENT OF POSITIVE AND SIGNIFICANTLY
POSITIVE RANK ORDER CORRELATIONS FOR WAIS SUB-

TEST SCORES AMONG GRANDPARENTS, PARENTS,
AND THEIR CHILDREN

Relationship N (Pairs) % Positive % Positive, p < .05

Father-son 12 92
Father-daughter 20 85 1
Mother-daughter 27 89
Mother-son 15 67

Grandfather-grandson 26 54
Grandfather-granddaughter 21 43 5
Grandmother-granddaughter 39 59
Grandmother-grandson 36 58

Mother-father 81 81 17
(assortative mating )

SourcE: Honzik 1971.

The finding of a positive rho is dependent upon variability in subtest

scores. “In other words a significant rho tells us something (about similar

patterns of abilities regardless of IQ level) but the large proportion of low

positive and negative rhos are not informative” (p. 6). Significant parent-

child similarity in WAISpattern of ability is based on relatively higher vo-

cabulary than block design scores, for example, not on level of perform-

ance in either. The study of pattern similarity suggests that children sig-

nificantly reflect their parents’ patterns of ability, probably on both genetic

and environmental grounds. Parental correlations reflect assortative mat-

ing. Similar studies of siblings, adopted children, half-siblings, cousins,

and sc on would permit the analysis of the pattern differences into genetic

and environmental components. In the Honzik study, however, the greater

parent-child than grandparent-grandchild pattern similarity fits the poly-

genic model presented by Li (1971).

2. Life-span genetic differences. The control of the genotype over devel-

opmentthroughoutlife is often ignored. Genetic influences on the acquisi-

tion and maintenanceof intellectual level have now been shown topersist

from infancy to the ninth decade oflife. In their studies of 134 pairs of

aging twins, first tested in their 60s (Kallman, 1961), Jarvik and her asso-

ciates have shown that genotypic differences continue into late life to be

highly related to phenotypic differences in intellectual skills. In the most

recent publication (Jarvik et al. 1972) nineteen surviving intact pairs.

with a mean age of 83.5 years, were evaluated. Among aging twins there

is considerable concordance for survival in MZ pairs and much less sim-

ilarity of life span in DZ pairs; hence, the 2:1 ratio of MZ:DZ intact pairs.

Interestingly enough, the survivors had notdeterioratedin intellectual level

over the twenty-year period despite a decline in speeded motor perform-

ance. Test results for the survivors are given in tables 11 and 12.
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TABLE 11. INTRACLASS CORRELATIONS? OF TEST SCORES FOR
13 MONOZYGOTIC (MZ) AND 6 DIZYGOTIC (DZ) PAIRS
TESTING INITIALLY IN 1947 ANDRETESTED IN 1967

1947 1967 1967
Tests MZ DZ MZ DZ Tests MZ DZ

Vocabulary 0.896 —0.31 0.87> 0.29 Stroop card 1 0.98b 0.24
Similarities 0.76 —0.02 0.715 0.38 Stroop card 2 0.705 —0.29
Digits forward 0.23 0.09 0.42 0.24 Stroop card 3 —0.19 0.32
Digits backward 0.59¢ —0.47  0.52¢ 0.19 Stroop card 3-card2 —0.39 0.33
Tapping 0.77» 0.47 0.33 0.55 Graham-Kendall 0.08 0.10
Block design 0.77» 0.86> 0.56¢ 0.68¢ Picture arrangement 0.35 0.32
Digit symbol

substitution 0.87b 0.27 046 —0.38 Picture completion —0.39 0.55

SouRCE: Jarvik et al. 1972.
a Fisher (1938)
bp < 0.01
cp < 0.05

TABLE 12. COMPARATIVE MEAN RAW SCORES OF AGING
MONOZYGOTIC (MZ) AND DIZYGOTIC (DZ) TWINS

TESTED IN 1947 AND 1967

 

Original sample Surviving subgroup
(N = 240) (N = 38)

1947 1947 1967

MZ DZ MZ DZ MZ DZ

Tests
Vocabulary 29.18 27.09 30.25 29.42 29.38 29.92
Similarities 9.24 8.21 11.38 11.08 9.81 9.92
Digits forward 5.94 5.69 6.29 6.00 5.71 6.08
Digits backward 4.15 4.10 4.32 4.58 3.82 4.00
Tapping 67.72 63.23 71.00a 74.008 48.32a $4.92a
Block design 13.18 13.80 13.94a.b 18.80b 9 .33a.b 15.30b
Digit symbol

substitution 28.25 26.88 33.2$a 33.50 21.662 24.40
No.of subjects 150 90 26 12 26 12

 

Meanage 68.08 70.75 66.08 61.21 85.00 80.35

SOURCE: Jarvik et al. 1972.
4 Difference within zygosity groups 1947-1967: significant (p < 0.01)
b Difference between zygosity groups: significant (p < 0.05)

Although the sample sizes are very small (hardly surprising at an aver-
age age of 83), at ages 60 and 80 the MZ pairs were clearly more similar
in verbal intellectual skills than the DZ survivors. From the 60sto the 80s,
however, there was a steep decline in the similarity of MZ twins in speeded
motor tasks, “suggesting that there comes an age (possibly in the 70s)
when nongenetic factors modify the genetic influences on motor perform-
ance to a significant extent” (Jarvik et al., 1972, p. 166). Verbal reasoning
and vocabulary skills continued to show strong genetic variation near the
end of life.

3. Intervention studies. Another strategy for behavior genetic research
is the intervention study with children of known genetic relatedness orat
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least predictable phenotypic outcome. A seldom-used strategy is the co-

twin control study in which monozygotic twins are separated into different

treatment conditions to evaluate the efficacy of various training procedures

with the same genotypes. A few pairs of MZ twins have been used in this

way to evaluate training in motor development (Dennis 1941). Provided

the samples were large enough, excellent studies of educational treatments

could be done by separating pairs of co-twins and exposing them to two

curricula. Statistical tests for main and interaction effects can be done

across treatment groups, controlling for genotypic differences. Reversals

in the treatment effects for some pairs could lead to hypotheses about the

limitations of the treatments on a much more economical basis than usu-

ally occurs in curriculum studies. This strategy is also morelikely to show

treatment ability interactions than the usual one.

Anotherstrategy is to provide treatments for children of predictable

intellectual outcome. For those with poor prognoses the research strategy

is to calculate the gain of actual over expected values. (One needn’t expect -

a mean IQ of 100 in every group.)

Heber (1969) has tutored a group of infants whose mothers havetested

IQs of less than 70. Their fathers IQ scores are unknown. One may gener-

ously assume the fathers’ IQs to average 95 and the mothers’ to average

65. The midparent IQ is, therefore, 80. By calculating the expected re-

gression of offspring scores with a conservative heritability figure of .5, the

expected average children’s scoreis 90 if reared by their own mothers. The

task of the experimental treatment, therefore, is to raise the average above

90 and not to beat the mothers’ figure of 70 nor the population average of

100. The infants in Heber’s group, whose intensive tutoring had extended

from birth to three years by 1971, have average IQs in excess of 120, a

very Significant difference from the expected 90.

Rynders (1972) has successfully tutored a group of twenty-five Down’s

syndromeinfants from birth. Their expected intellectual level was at severe

retardation. The predicted IQ is less than 50, based on untreated samples

of Down’s children. The group now averages 85 at the age of three years.

A control group of Down’sinfants in other treatment programshas an av-

erage IQ of 68. In the case of chromosomal anomalies, the midparent IQ

is not important because the regressions expected for normal children may

not occur predictably in case of abnormality.*

4In fact, I do not know of any study that has tried to regress mid-parent IQ

scores on the scores of children with Down’s Syndrome. It may be that some sys-

tematic depression of the children’s IQ scores would be revealed by a sizeable parent-

child correlation. A lack of parent-child correlation would suggest that the child's

abnormal IQ level is not affected by the normal range of genotypic differences

amongparents.
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AnIsraeli study (Smilansky, personal communication) reported on the

IQ scores of children from Oriental and European Jewish families living on

kibbutzim. Child-rearing on the 129 kibbutzim sampled was handled from

shortly after birth to adolescence in communal nurseries and in small

groupsof children with their caretakers. Children visited with their parents

daily for about two hoursbut resided in the children’s groups. Their edu-

cation was handled entirely within their communalsetting.

Home-reared Oriental Jewish children are often foundto have tested

IQs of about 92 on the average, compared to about 108 for children of

European Jewish parents. The populations from which the Oriental and

European groups come have been separated for so many thousandsof

years that they constitute very different gene pools. In addition, they are

culturally very different. Thus, the home-reared Oriental Jewish children

probably differ both genetically and environmentally from home-reared

European Jewish children.

Within each kibbutz the rearing conditions are uniform forall children,

regardless of descent. The Smilanskys matched each of 670 Oriental chil-

dren with a European child within the same kibbutz, controlling for pa-

rental educational level, length of residence in Israel, and several other

factors. The children were tested with the Stanford-Binet (four- to five-

year-olds) or the Wechsler Intelligence Scale for Children (six to

fourteen ).

At both kindergarten age and at elementary ages (six to fourteen), the

two groups of children had equivalent, and high, average IQs (~115).

Since kibbutz residents are self-selected, one cannot conclude that all Is-

raeli children would be as brightif they were similarly reared. But one can

conclude that the reaction ranges of the present kibbutz children include

the same IQ values whether they come from the Oriental or European Jew-

ish populations.

Within each population, parental educational level correlated signifi-

cantly (r ~ .25-.45) with children’s IQs. In part, the parent-child correla-

tions may be due to parental environmental influence, although this is

attenuated by the communal rearing. A probably more important fact 1s

that parental education reflects parental IQ to a considerable extent

(Jencks 1972) and that IQ has moderateheritability within Israeli, as well

as other, populations.

Evenif the heritability of IQ is substantial within each of two popula-
tions, and even if there are sizeable average differences between the popu-

lations, uniformly good rearing conditions can act on the reaction rangesof
children in both populations and result in similar distributions of

phenotypes.

Treatment studies of children whose phenotypic outcomes under en-
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vironmental conditions are predictable can supply important data on the
reaction ranges of various genotypes when other conditions are provided.
(For a general review of the intervention-study literature, see Horowitz
and Paden 1973.) Studies of twins andsiblings, one of whom is provided
with the treatment, can provide still better comparisons than ordinary
control or comparison groups.
A sibling study on the effects of extremely low birth-weight (Dann, Le-

vine, and New 1964) is an example of the use of related persons to evalu-
ate the effects of a naturally occurring “‘treatment.”’ The IQ scoresoffifty
low birth-weight children (< 1,000 grams at birth) and their normal-
weight sibs differed by 13 IQ points on the average (94 vs. 107). Since
genotypes can be assumed to be randomly distributed between the two
siblings and since they are reared in the same families, the decrement in
IQ scores for the low birth-weight babies can beattributed to the sequelae
of low birth-weight rather than to possible genetic and environmental dif-
ferences between the families of prematures and normal birth-weight
infants.

There is a great need for developmentalstudies that attend to genetic as
well as environmental parameters of variation. The individual child, with

his or her unique genotype and unique response to environmental contin-
gencies, is the datum to be understood. Until we build theoretical models
to better account for the individual child, our generalities based on aver-
age values will alwaysdissolve into a mass of conflicting trends. Evolution-
ary theory, polygenic models of intelligence, and the reaction range con-
cept suggest many approachesto the study of intellectual development.
We should capitalize on the opportunities.

Summary

1. Individual variation in IQ has been extensively studied at the pheno-
typic level by variance analysis techniques. Studies of related and unrelated
persons,living together and apart, suggest that the majority of the variance
in IQ scores in white populations is due to genetic differences.

2. Little is known about the sources of variation in nonwhite popula-
tions.

3. Little is known about the sources of between-group average differ-

ences on IQ tests because appropriate methods have not been used.

4. The developmentof intellectual skills has been studied longitudinally
in a few samples of twins, siblings, and parent-child pairs. The results sug-
gest that the level of IQ is moderately heritable, and that the pattern of in-
tellectual development is more variable than the level within families.

5. Behavior genetic methods can be profitably applied to develop-

mental problemsin intervention research, in longitudinal studies, and in
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many otherareas whereit is important to separate genotypic from environ-

mental effects.

CONCLUSIONS

Trends in Psychological Explanation

Psychology seemsto be in the midst of an aperiodic swing between ex-

treme formsof environmentalism and hereditarianism. More biological as-

sumptions, variables, methods, and conclusions have crept into child de-

velopment during the past ten years than in the preceding twenty-five.

This trend must becritically evaluated. We must, first, be alert to the

dangers of the reductionist thinking inherent in biological explanations of

behavioral phenomena. Second, we must avoid an extreme form of heredi-

tarianism that ignores the necessary transactions between genotypes and

environments throughoutthe life-span development of humanintelligence.

A serious appraisal of the new genetics avoids both of these errors.

Much of the confusion in earlier hereditarian eras arose from the fail-

ure to distinguish between determinism and differences. Although genetic

studies of intelligence were most often concerned with apportioning the

sources of individual differences, some faulty conclusions were drawn

concerning the importance of genes in determining intelligence. The con-

clusions from twin, family, and adoptive studies apply only to the sources

of differences, not to the importance of genes in determining development.

Even though environmental differences were found to be less important

sources of IQ variation than genetic differences, there is no reason to

conclude that the environmentis less important than genes in determin-

ing intellectual development. It may simply be the case that all members

in the population studied had functionally equivalent environments, but

they all had environments!

A related, and equally faulty, conclusion is that, if genetic differences

contribute more than environmental differences to the variance in IQ
scores, then IQ is considered to be not very malleable. The myth of heri-
tability limiting malleability seems to die hard. Until recently, the impor-

tance of the genotype’s reaction range was underestimated; it provides
alternative phenotypes for the same individual, depending upon crucial

environmental factors in the developmentof that individual. There is no
one-to-one correspondence between genotype and behavioral phenotype,
regardless of the heritability of a characteristic. Even if the heritability
for IQ in a population were one, meaning that present environmental

differences contributed nothing to individual phenotypic differences, a
change in the environments could dramatically shift the mean of the en-
tire phenotypic distribution.
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Studies of reaction ranges, canalization, genetic expression, and related
issues have barely begun in human populations. From a developmental
point of view, these are thecritical concepts because they lead to research
on the malleability of intellectual development and to questions about
genetic mechanisms underlying that development.

An Overview

Studies of genetics and humanintelligence have concentrated on the
apportionment of statistical variation in IQ scores into environmental
components. Although westill know virtually nothing about the sources
of intellectual variation within nonwhite and disadvantaged populations,
the methods are available to be applied. Further refinements of the vari-
ance theme will come from more careful studies of covariance and inter-
action effects, with samples of adoptive families and separated relatives.
From the many twin and family studies of IQ variation, it is necessary
to conclude that genotypic differences are a more important source of IQ
differences than are environmental differences, within white U.S. and

European populations. Most investigators estimate genetic sources of var-
iation to account for half to three-quarters of the phenotypic differences
in these populations. Covariance and interaction effects have not been
well studied yet.

Although studies of variation are important, they are barely a prelude
to the research that needs to be done before we will have any substantial
knowledge of genetic differences in normal intellectual development and
of genetic mechanisms in development. Some strategies for developmen-
tal genetic research have been suggested: Studies of interventions with

groups of predictable phenotypic level, co-twin control strategies, longi-
tudinal family studies, cross-fostering studies, admixture studies, and life-
span genetic research. Many of the research studies now being done in

child development can be improved by the inclusion of behavior-genetic
Strategies.

In this chapter there has been an attempt to review previous research
on normal, human intellectual development, to construct a coherent ac-

count of the relation of genetics to human intellectual development, to

evaluate the present state of our knowledge, and, primarily, to indicate

our lack of knowledge. Perhapsa later volumein this series can include a
more conclusive chapter on the subject.
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Unknownsin the IQ

2 Equation*

IQ scores have been repeatedly estimated to have a large heritable componentin

United States and Northern European white populations (/). Individual dif-

ferences in IQ, many authors have concluded, arise far more from genetic than

from environmental differences amongpeople in these populations, at the present

time, and under present environmental conditions. It has also been known for

many years that white lower-class and black groups have lower IQ’s, on the

average, than white middle-class groups. Most behavioral scientists comfortably

‘“‘explained’’ these group differences by appealing to obvious environmental

differences between the groups in standards of living, educational opportunities,

and the like. But recently an explosive controversy has developed over the

heritability of between-group differences in IQ, the question at issue being: If

individual differences within the white population as a whole can be attributed

largely to heredity, is it not plausible that the average differences between

social-class groups and between racial groups also reflect significant genetic

differences? Can the former data be used to explain the latter?

To propose genetically based racial and social-class differences is anathemato

most behavioral scientists, who fear any scientific confirmation of the pernicious

racial and ethnic prejudices that aboundin our society. But now that the issue has

been openly raised, and has been projected into the public context of social and

educational policies, a hard scientific look must be taken at what is known andat

what inferences can be drawn from that knowledge.

*This chapter by Sandra Scarr-Salapatek was originally published in Science, 1971, 174, 1223-

1228. Copyright © 1971 by the American Association for the Advancementof Science. Reprinted by

permission of the American Association for the Advancementof Science.
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The public controversy began when A. R. Jensen, in a long paper in the
Harvard Educational Review, persuasively juxtaposed data on the heritability of
IQ and the observed differences between groups. Jensen suggested that current
large-scale educational attempts to raise the IQ’s of lower-class children, white
and black, werefailing because ofthe high heritability of IQ. In a series of papers
and rebuttals to criticism, in the same journal and elsewhere (2), Jensen put forth
the hypothesis that social-class and racial differences in mean IQ were due
largely to differences in the gene distributions of these populations. At least, he
said, the genetic differences hypothesis was no less likely, and probably more
likely, than a simple environmental hypothesis to explain the mean difference of
15 IQ points between blacks and whites (3) and the even larger average IQ
differences between professionals and manual laborers within the white popula-
tion.

Jensen’s articles have been directed primarily at an academic audience.
Herrnstein’s article in the Atlantic and Eysenck’s book (first published in En-
gland) have brought the argumentto the attention of the wider lay audience. Both
Herrnstein and Eysenck agree with Jensen’s genetic-differences hypothesisasit
pertains to individual differences and to social-class groups, but Eysenck centers
his attention on the genetic explanation of racial-group differences, which
Herrnstein only touches on. Needless to say, manyotherscientists will take issue
with them.

EYSENCK’S RACIAL THESIS

Eysenck has written a popular account of the race, social-class, and IQ con-
troversy in a generally inflammatory book. The provocativetitle and the disturb-
ing cover picture of a forlorn black boy are clearly designed to tempt the lay
reader into a pseudo-battle between Truth and Ignorance. In this case Truth is
genetic-environmental interactionism (4) and Ignorance is naive environmen-
talism. For the careful reader, the battle fades out inconclusively as Eysenck
admits that scientific evidence to date does not permit a clear choice of the
genetic-differences interpretation of black inferiority on intelligence tests. A
quick reading of the book, however, is sure to leave the reader believing that
scientific evidence today strongly supports the conclusion that U.S. blacks are
genetically inferior to whites in IQ.

The basic theses of the book are as follows:

1. IQ is a highly heritable characteristic in the U.S. white population and
probably equally heritable in the U.S. black population.

2. On the average, blacks score considerably lower than whites on IQ tests.
3. U.S. blacks are probably a non-random,lower-IQ, sample of native Afri-

can populations. |
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4. The average IQ difference between blacks and whites probably represents

important genetic differences between the races.

5. Drastic environmental changes will have to be made to improve the poor

phenotypes that U.S. blacks now achieve.

The evidence and nonevidence that Eysenck cites to support his genetic

hypothesis of racial differences make a curious assortment. Audrey Shuey’s

review (5) of hundreds of studies showing mean phenotypic differences between

black and white IQ’s leads Eysenck to conclude:

All the evidence to date suggests the strong and indeed overwhelming importance

of genetic factors in producingthe great variety of intellectual differences which we

observe in our culture, and much ofthe difference observed betweencertain racial

groups. This evidence cannotbe argued away by niggling and very minorcriticisms

of details which do not really throw doubts on the major points made in this book

[p. 126].

To ‘‘explain’’ the genetic origins of these mean IQ differences he offers these

suppositions:

White slavers wanted dull beasts of burden, ready to work themselves to death in

the plantations, and under those conditions intelligence would have been counter-

selective. Thus there is every reason to expect that the particular sub-sample of the

Negro race which is constituted of American Negroes is not an unselected sample

of Negroes, but has been selected throughout history according to criteria which

would put the highly intelligent at a disadvantage. The inevitable outcome of such

selection would of course be a gene pool lacking some of the genes making for

higher intelligence [p. 42).

Other ethnic minorities in the U.S. are also, in his view, genetically inferior,

again because of the selective migration of lower IQ genotypes:

It is known [sic] that many other groups cameto the U.S.A. due to pressures which

made them very poor samples ofthe original population. Italians, Spaniards, and

Portuguese, as well as Greeks, are examples where the less able, less intelligent

were forced through circumstances to emigrate, and where their American progeny

showedsignificantly lower IQ’s than would have been shown by a random sample

of the original population [p. 43].

Although Eysenck is careful to say that these are not established facts (be-

cause no IQ tests were given to the immigrants or nonimmigrants in question?),

the tone of his writing leaves no doubt about his judgment. There is something in

this book to insult almost everyone except WASP’s and Jews.

Despite his conviction that U.S. blacks are genetically inferior in IQ to

whites, Eysenck is optimistic about the potential effects of radical environmental
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changesonthe presentarray of Negro IQ phenotypes. He points to the very large
IQ gains produced by intensive one-to-one tutoring of black urban children with
low-IQ mothers, contrasting large environmental changes andlarge IQ gainsin
intensive programs of this sort with insignificant environmental improvements
and small IQ changes obtained by Headstart andrelated programs. Hecorrectly
observes that, whatever the heritability of IQ (or, it should be added, of any
characteristic), large phenotypic changes may be produced by creating appro-
priate, radically different environments never before encountered by those
genotypes. On this basis, Eysenck calls for further research to determine the
requisites of such environments.

Since Eysenck comesto this relatively benign position regarding potential
improvement in IQ’s, why, one mayask, is he at such pains to “‘prove’’ the
genetic inferiority of blacks? Surprisingly, he expects that new environments,
such as that provided by intensive educational tutoring, will not affect the
black-white IQ differential, because black children and white will probably
profit equally from such treatment. Since many middle-class white children
already have learning environments similar to that provided by tutors for the
urban black children, we must suppose that Eysenck expects great IQ gains from
relatively small changes in white, middle-class environments.

This bookis an uncritical popularization of Jensen’s ideas without the nuances
and qualifiers that make much of Jensen’s writing credible orat least responsible.
Both authors rely on Shuey’s review (5), but Eysenck’s way of doing it is to
devote some 25 pages to quotes and paraphrases of her chapter summaries. For
readers to whom the original Jensen article is accessible, Eysenck’s book is a
poor substitute; although he defends Jensen and Shuey,he doesneither a service.

It is a maddeningly inconsistent book filled with contradictory caution and
incaution; with hypotheses stated both as hypotheses and as conclusions; with
both accurate and inaccurate statements on matters of fact. For example, Eysenck
thinks evoked potentials offer a better measure of ‘‘innate’’ intelligence than IQ
tests. But on what basis? Recently F. B. Davis (6) hasfailed to find any relation-
ship whatsoever between evoked potentials and either IQ scores or scholastic
achievement, to which intelligence is supposed to be related. Another example is
Eysenck’s curious use of data to support a peculiar line of reasoning about the
evolutionary inferiority of blacks: First, he reports that African and U.S. Negro
babies have been shownto have precocious sensorimotor development by white
norms(the difference, by several accounts, appears only in gross motorskills and
even there is slight). Second, he notes that by three years of age U.S. white
exceed U.S. black children in mean IQ scores. Finally he cites a (very slight)
negative correlation, found in an early study, between sensorimotorintelligence
in the first year oflife and later IQ. From exaggerated statements of these various
data, he concludes:

These findings are important because of a very general view in biology according to
which the more prolonged the infancy the greater in general are the cognitive or
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intellectual abilities of the species. This law appears to work even within a given

species [p. 79].

Eysenck would apparently have us believe that Africans andtheir relatives in

the U.S. are less highly evolved than Caucasians, whose longerinfancyis related

to later higher intelligence. I am aware of no evidence whatsoever to support a

within-species relationship between longer infancy and higher adult capacities.

The bookis carelessly put together, with no index; few references, and those

not keyed to the text; and long, inadequately cited quotes that carry over several

pages without clear beginnings and ends. Furthermore, considering the gravity of

Eysenck’s theses, the book has an occasional jocularity of tone that is offensive.

A careful book on the genetic hypothesis, written for a lay audience, would have

merited publication. This one, however, has been publicly disownedas irrespon-

sible by the entire editorial staff of its London publisher, New Society. But never

mind, the American publisher has used that and other condemnationsto balance

the accolades and makeits advertisement (7) of the book moretitillating.

HERRNSTEIN’S SOCIAL THESIS

Thanks to Jensen’s provocative article, many academic psychologists who

thought IQ tests belonged in the closet with the Rorschach inkblots have now
explored the psychometric literature and found it to be a trove of scientific

treasure. One of these is Richard Herrnstein, who from a Skinnerian background
has become an admirerof intelligence tests—a considerable leap from shaping
the behavior of pigeons and rats. In contrast to Eysenck’s book, Herrnstein’s

popular accountin the AZlantic of IQ testing and its values is generally responsi-
ble, if overly enthusiastic in parts.

Herrnstein unabashedly espouses IQ testing as ‘‘psychology’s most telling
accomplishment to date,’’ despite the current controversy over the fairness of

testing poor and minority-group children with IQ items devised by middle-class
whites. His historical review of IQ test development, including tests of general
intelligence and multiple abilities, is interesting and accurate. His account of the
validity and usefulness of the tests centers on the fairly accurate prediction that
can be made from IQ scores to academic and occupational achievement and
income level. He clarifies the pattern of relationship between IQ and these
criterion variables; High IQ is a necessary but not sufficient condition for high
achievement, while low IQ virtually assures failure at high academic and occupa-
tional levels. About the usefulness of the tests, he concludes:

An IQ test can be given in an houror twoto a child, and from this infinitesimally
small sample of his output, deeply important predictions follow—about school-
work, occupation, income, satisfaction with life, and even life expectancy. The

predictions are not perfect, for other factors always enter in, but no other single
factor matters as much in as manyspheresoflife [p. 53].
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One must assumethat Herrnstein’s enthusiasm for intelligence tests rests on
population statistics, not on predictions for a particular child, because many
children studied longitudinally have been shownto change IQ scores by 20 points
or more from childhood to adulthood. It is likely that extremes of giftedness and
retardation can be sorted outrelatively early by IQ tests, but what about the 95
percent of the population in between? Their IQ scores may vary from dull to
bright normal for many years. Important variations in IQ can occur up to late
adolescence (8). On a population basis Herrnstein is correct; the best early
predictors of later achievement are ability measures taken from age five on.
Predictions are based on correlations, however, which are not sensitive to abso-
lute changes in value, only to rank orders. This is an important point to be
discussed later.

After reviewing the evidence for average IQ differences by social class and
race, Herrnstein poses the nature-nurture problem of ‘‘which is primary’’ in
determining phenotypic differences in IQ. For racial groups, he explains, the
origins of mean IQ differences are indeterminate at the present time because we
have no information from heritability studies in the black population or from
other, unspecified, lines of research which could favor primarily genetic or
primarily environmental hypotheses. He is thoroughly convinced, however,
that individual differences and social-class differences in IQ are highly heritable
at the present time, and are destined, by environmental improvements, to become
even more so:

If we make the relevant environment much more uniform (by makingit as good as
we can for everyone), then an even larger proportion of the variation in IQ will be
attributable to the genes. The average person would be smarter, butintelligence
would run in families even more obviously and with less regression toward the
mean than wesee today [p. 58].

For Herrnstein, society is, and will be even more strongly, a meritocracy
based largely on inherited differences in IQ. He presents a ‘‘syllogism’’ (p. 58)
to make his messageclear:

. If differences in mental abilities are inherited, and

. If success requires those abilities, and

. If earnings and prestige depend on success,

. Then social standing (which reflects earnings and prestige) will be based to
some extent on inherited differences among people.

b
h
W
N
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Five ‘‘corollaries’’ for the future predict that the heritability of IQ will rise;
that social mobility will become morestrongly related to inherited IQ dif-
ferences; that most bright people will be gathered in the top of the social struc-
ture, with the IQ dregs at the bottom; that many at the bottom will not have the
intelligence needed for new jobs;and that the meritocracy will be built not just on
inherited intelligence but on all inherited traits affecting success, which will
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presumably becomecorrelated characters. Thus from the successful realization

of our most precious, egalitarian, political and social goals there will arise a

much morerigidly stratified society, a ‘‘virtual caste system’’ based on inborn

ability.

To ameliorate this effect, society may have to move toward the socialist

dictum, ‘‘From each according to his abilities, to each according to his needs,”’

but Herrnstein sees complete equality of earnings and prestige as impossible

because high-gradeintelligence is scarce and mustberecruited into those critical

jobs that require it, by the promise of high earnings and high prestige. Although

garbagecollectingis critical to the health of the society, almost anyone candoit;

to waste high-IQ persons on such jobs is to misallocate scarce resources at

society ’s peril.

Herrnstein points to an ironic contrast between the effects of caste and class

systems. Castes, which established artificial hereditary limits on social mobility,

guarantee the inequality of opportunity that preserves IQ heterogeneity atall

levels of the system. Many bright people are arbitrarily kept down and many

unintelligent people are artificially maintained at the top. When arbitrary bounds

on mobility are removed, as in our class system, mostofthe bright rise to the top

and most of the dull fall to the bottom of the social system, and IQ differences

between top and bottom becomeincreasingly hereditary. The greater the en-

vironmental equality, the greater the hereditary differences between levels in the

social structure. The thesis of egalitarianism surely leads to its antithesis in a way

that Karl Marx never anticipated.

Herrnstein proposesthat our best strategy, in the face of increasing biological

stratification, is publicly to recognize genetic human differencesbutto reallocate

wealth to a considerable extent. The IQ have-nots need not be poor. Herrnstein

does not delve into the psychological consequencesof being publicly marked as

genetically inferior.

Does the evidence support Herrnstein’s view of hereditary social classes, now

or in some future Utopia? Given his assumptions aboutthe high heritability of

IQ, the importance of IQ to social mobility, and the increasing environmental

equality of rearing and opportunity, hereditary social classes are to some extent

inevitable. But one can question the limits of genetic homogeneity in social-class

groups and the evidence for his syllogism at present.

Is IQ as highly heritable throughout the social structure as Herrnstein as-

sumes? Probably not. In a recent study of IQ heritability in various racial and

social-class groups (9), I found much lowerproportions of genetic variance that

would account for aptitude differences among lower-class than among middle-

class children, in both black and white groups. Social disadvantage in prenatal

and postnatal developmentcan substantially lower phenotypic IQ and reduce the

genotype-phenotype correlation. Thus, average phenotypic IQ differences be-

tween the social classes may be considerably larger than the genotypic dif-

ferences.

Are social classes largely based on hereditary IQ differences now? Probably
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not as much as Herrnstein believes. Since opportunities for social mobility act at
the phenotypic level, there still may be considerable genetic diversity for IQ at
the bottom of the social structure. In earlier days arbitrary social barriers main-
tained genetic variability throughoutthe social structure. At present, individuals
with high phenotypic IQ’s are often upwardly mobile; but inherited wealth acts
to maintain genetic diversity at the top, and nongenetic biological and social bar-
riers to phenotypic development act to maintain a considerable genetic diver-
sity of intelligence in the lowerclasses.

As P. E. Vernon has pointed out (/0), we are inclined to forget that the
majority of gifted children in recent generations have come from working-class,
not middle-class, families. A larger percentage of middle-class children are
gifted, but the working and lowerclasses produce gifted children in larger num-
bers. How many more disadvantaged children would have beenbrightif they had
had middle-class gestation and rearing conditions?

I am inclined to think that intergenerational class mobility will always be with
us, for three reasons. First, since normalIQ is a polygenic characteristic, various
recombinations of parental genotypes will always produce more variable
genotypes in the offspring than in the parents ofall social-class groups, espe-
cially the extremes. Evenif both parents, instead of primarily the male, achieved
social-class status based on their IQ’s, recombinations of their genes would
always produce a range of offspring, who would be upwardly or downwardly
mobile relative to their families of origin.

Second, since, as Herrnstein acknowledges, factors other than IQ—

motivational, personality, and undetermined—also contribute to success or the
lack of it, high IQ’s will always be found among lower-class adults, in combina-
tion with schizophrenia, alcoholism, drug addiction, psychopathy, and other
limiting factors. When recombinedin offspring, high IQ can readily segregate
with facilitating motivational and personality characteristics, thereby leading to
upward mobility for many offspring. Similarly, middle-class parents will always
produce some offspring with debilitating personal characteristics which lead to
downward mobility.

Third, for all children to develop phenotypes that represent their best
genotypic outcome(in current environments) would require enormous changesin

the present social system. To improve and equalize all rearing environments
would involve such massive intervention as to make Herrnstein’s view of the
future more problematic than he seemsto believe.

RACE AS CASTE

Races are castes between which thereis very little mobility. Unlike the social-
class system, where mobility based on IQ is sanctioned,the racial caste system,
like the hereditary aristocracy of medieval Europe and the caste system of India,
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preserves within each groupits full range of genetic diversity of intelligence. The
Indian caste system was, according to Dobzhansky (//), a colossal genetic
failure—orsuccess, according to egalitarian values. After the abolition of castes
at independence, Brahmins and untouchables were found to be equally educable
despite—or because of—their many generations of segregated reproduction.

While we maytentatively conclude that there are some genetic IQ differences
between social-class groups, we can make only wild speculations aboutracial
groups. Average phenotypic IQ differences between races are not evidence for
genetic differences (any more than they are evidence for environmental dif-
ferences). Evenif the heritabilities of IQ are extremely high in all races, there is
still no warrant for equating within-group and between-groupheritabilities (/2).
There are examplesin agricultural experiments of within-group differences that
are highly heritable but between-group differences that are entirely environmen-
tal. Draw two random samples of seeds from the same genetically heterogeneous
population. Plant one sample in uniformly good conditions, the other in uni-
formly poor conditions. The average height difference between the populations
of plants will be entirely environmental, although the individual differences in
height within each sample will be entirely genetic. With known genotypesfor
seeds and known environments, genetic and environmental variances between
groups can be studied. But racial groups are not random samples from the same
population, nor are members reared in uniform conditions within each race.
Racial groups are of unknown genetic equivalence for polygenic characteristics
like IQ, and the differences in environments within and between the races may
have as yet unquantified effects.

There is little to be gained from approaching the nature-nurture problem of
race differences in IQ directly (/3). Direct comparisons of estimated within-
group heritabilities and the calculation of between-group heritabilities require
assumptionsthat few investigators are willing to make, such as that all environ-
mental differences are quantifiable, that differences in the environments of
blacks and whites can be assumedto affect IQ in the same wayin the two groups,
and that differences in environments between groups can be ‘“‘statistically con-
trolled.’’ A direct assault on race differences in IQ is vulnerable to manycriti-
cisms.

Indirect approaches may be less vulnerable. These include predictions of
parent-child regression effects and admixture studies. Regression effects can be
predicted to differ for blacks and whites if the two races indeed have genetically
different population means. If the population mean for blacks is 15 IQ points
lower than that of whites, then the offspring of high-IQ black parents should
show greater regression (toward a lower population mean) than the offspring of
whites of equally high IQ. Similarly, the offspring of low-IQ black parents
should show less regression than those of white parents of equally low IQ. This
hypothesis assumesthat assortative mating for IQ is equalin the two races, which
could be empirically determined but has not been studied as yet. Interpretable
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results from a parent-child regression study would also depend upon careful

attention to intergenerational environmental changes, which could begreater in

one race than the other.

Studies based on correlations between degree of white admixture and IQ

scores within the black group would avoid manyofthe pitfalls of between-group

comparisons. If serological genotypes can be usedto identify persons with more

and less white admixture, and if estimates of admixture based on blood groups

are relatively independent of visible characteristics like skin color, then any

positive correlation between degree of admixture and IQ would suggest genetic

racial differences in IQ. Since blood groups have not been used directly as the

basis of racial discrimination, positive findings would be relatively immune from

environmentalist criticisms. Thetrick is to estimate individual admixturereli-

ably. Several loci which havefairly different distributionsofalleles in contempo-

rary African and white populations have been proposed (/4). No one has yet

attempted a study of this sort.

h? AND PHENOTYPE

Suppose that the heritabilities of IQ differences within all racial and social-class

groups were .80, as Jensen estimates, and suppose that the children in all groups

were reared under an equal range of conditions. Now, suppose that racial and

social-class differences in mean IQ still remained. We would probably infer some

degree of genetic difference between the groups. So what? The question now

turns from strictly scientific one to one of science and social policy.

As Eysenck, Jensen, and others (/4) have noted, eugenic and euthenic

strategies are both possible interventions to reduce the numberof low-IQ indi-

viduals in all populations. Eugenic policies could be advanced to encourage or

require reproductive abstinence by people who fall below a certain level of

intelligence. The Reeds (/5) have determined that one-fifth of the mental retarda-

tion among whites of the next generation could be prevented if no mentally

retarded persons of this generation reproduced. There is no question that a

eugenic program applied at the phenotypic level of parents’ IQ would substan-

tially reduce the numberof low-IQ children in the future white population. I am

aware of no studies in the black population to support a similar program, but

some proportion of future retardation could surely be eliminated. It would be

extremely important, however, to sort out genetic and environmental sources of

low IQ both in racial and in social-class groups before advancing a eugenic

program. The request or demandthat somepersonsrefrain from any reproduction

should be a last resort, based on sure knowledgethat their retardation is caused

primarily by genetic factors and is not easily remedied by environmentalinter-

vention. Studies of the IQ levels of adopted children with mentally retarded

natural parents would be most instructive, since someof the retardation observed
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among children of retarded parents may stem from the rearing environments

provided by the parents.

In a pioneering study of adopted children and their adoptive and natural

parents, Skodak (/6) reported greater correlations of children’s IQ’s with their

natural than with their adoptive parents’ IQ’s. This statement has been often
misunderstood to mean that the children’s levels of intelligence more closely

resembled their natural parents’, which is completely false. Although the rank

order of the children’s IQ’s resembled that of their mothers’ IQ’s, the children’s

IQ’s were higher, being distributed, like those of the adoptive parents, around a

mean above 100, whereas their natural mothers’ IQ’s averaged only 85. The

children, in fact, averaged 21 IQ points higher than their natural mothers. If the
(unstudied) natural fathers’ IQ’s averaged around the population mean of 100,

the mean of the children’s would be expected to be 94, or 12 points lower than
the mean obtained. The unexpected boost in IQ was presumably dueto the better

social environments provided by the adoptive families. Does this mean that
phenotypic IQ can be substantially changed?

Even under existing conditions of child rearing, phenotypes of children reared

by low-IQ parents could be markedly changed by giving them the samerearing

environmentas the top IQ groupprovidefor their children. According to DeFries
(17), if children whose parents average 20 IQ points below the population mean
were reared in environments such as usually are provided only by parents in the
top .01 percent of the population, these same children would average 5 points

above the population mean instead of 15 points below,as they do when reared by
their own families.

Euthenic policies depend upon the demonstration that different rearing condi-
tions can change phenotypic IQ sufficiently to enable most people in a social
class or racial group to function in future society. I think there is great promise in
this line of research and practice, althoughits efficacy will depend ultimately on
the cost and feasibility of implementing radical intervention programs. Regard-
less of the present heritability of IQ in any population, phenotypes can be
changed by the introduction of new and different environments. (One merit of
Eysenck’s bookis the attention he gives to this point.) Furthermore, it is impos-
sible to predict phenotypic outcomesundervery different conditions. For exam-
ple, in the Milwaukee Project (/8), in which the subjects are ghetto children
whose mothers’ IQ’s are less than 70, intervention began soonafter the children
were born. Over a four-year period Heberhasintensively tutored the children for
several hours every day and has produced an enormousIQ difference between the
experimental group (mean IQ 127) and a control group (mean IQ 90). If the
tutored children continue to advance in environments whichare radically dif-
ferent from their homes with retarded mothers, we shall have some measure of

the present phenotypic range of reaction (/9) of children whose average IQ’s
might have beenin the 80 to 90 range. These data support Crow’s comment on h2
in his contribution to the Harvard Educational Review discussion (p. 158):
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It does not directly tell us how much improvementin IQ to expect from a given
change in the environment. In particular, it offers no guidance as to the conse-
quences of a new kind of environmental influence. For example, conventional
heritability measures for height show a value of nearly 1. Yet, because of uniden-
tified environmental influences, the mean height in the United States and in Japan
has risen by a spectacular amount. Anotherkind ofillustration is provided by the
discovery of a cure for a hereditary disease. In such cases, any information on prior
heritability may becomeirrelevant. Furthermore, heritability predictions are less
dependable at the tails of the distribution.

To illustrate the phenotypic changes that can be produced byradically dif-
ferent environments for children with clear genetic anomalies, Rynders (20) has
provided daily intensive tutoring for Down’s syndrome infants. At the age of
two, these children have average IQ’s of 85 while control-group children, who
are enrolled in a variety of other programs, average 68. Untreated children have
even lower average IQ scores.

The efficacy of intervention programs for children whose expected IQ’s are
too low to permit full participation in society depends on their long-term effects
on intelligence. Early childhood programs may be necessary butinsufficient to
produce functioning adults. There are critical research questions yet to be an-
swered about euthenic programs, including what kinds, how much,how long,
how soon, and toward what goals?

DOES h? MATTER?

There is growing disillusionment with the concept of heritability, as it is under-
stood and misunderstood. Some who understand it very well would like to
eliminate h* from humanstudiesfor at least two reasons. First, the usefulness of

h* estimates in animal and plant genetics pertains to decisions aboutthe efficacy
of selective breeding to produce more desirable phenotypes. Selective breeding
does not apply to the humancase,at least so far. Second,if important phenotypic
changes can be produced byradically different environments, then, it is asked,
who cares about the heritability of IQ? Morton (2/) has expressed these senti-

ments well:

Considerable popular interest attaches to such questicns as ‘‘is one class or ethnic
group innately superior to another on a particular test?’’ The reasonsare entirely
emotional, since such a difference, if established, would serve as no better guide to

provision of educational or other facilities than an unpretentious assessment of
phenotypic differences.

I disagree. The simple assessment of phenotypic performance does not
suggest any particular intervention strategy. Heritability estimates can have merit
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as indicators of the effects to be expected from various types of intervention
programs. If, for example, IQ tests, which predict well to achievements in the
larger society, show low heritabilities in a population, then it is probable that
simply providing better environments which now exist will improve average
performance in that population. If h? is high but environments sampled in that
population are largely unfavorable, then (again) simple environmental improve-
ment will probably change the mean phenotypic level. If h? is high and the
environments sampledare largely favorable, then novel environmental manipula-
tions are probably required to change phenotypes, and eugenic programs may be
advocated.

The most common misunderstanding of the concept ‘‘heritability’’ relates to
the myth offixed intelligence: If h? is high, this reasoning goes, then intelligence

is genetically fixed and unchangeable at the phenotypic level. This misconcep-
_ tion ignores the fact that h? is a population statistic, bound to a given set of
environmental conditions at a given point in time. Neither intelligence nor h?

- estimates are fixed.

: It is absurd to deny that the frequencies of genes for behavior may vary
between populations. For individual differences within populations, and for

- social-class differences, a genetic hypothesis is almost a necessity to explain
_ Some of the variance in IQ, especially among adults in contemporary white
- populations living in average or better environments. But what Jensen, Shuey,
and Eysenck (and others) proposeis that genetic racial differences are necessary
to account for the current phenotypic differences in mean IQ between popula-
tions. That may beso,but it would be extremely difficult, given current method-

- ological limitations, to gather evidence that would dislodge an environmental
hypothesis to account for the same data. Andto assert, despite the absence of
evidence, andinthe present social climate, that a particular race is genetically

_ disfavoredin intelligence is to scream ‘‘FIRE!... I think’’ in a crowdedtheater.
Given that solittle is known, further scientific study seems far more justifiable
than public speculations.
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An Evolutionary Perspective on
Infant Intelligence: Species

| Patterns and Individual
23 Variations *

Since selection can anddid occurin terms of developments at
all ontogenetic points, the entire life span is a productof evolution-
ary adaptation, and a psychologist interested in causes of behavior
must simultaneously consider phylogeny and ontogeny, difficult as
it may seem. [Freedman, 1967, p. 489]

Any attemptto construct an evolutionary view of infant intelligence
shouldraise a certain skepticism in the reader’s mind. What,afterall, is
the nature of intelligence in infancy? And how shall the validity of an
evolutionary account be judged? Not, certainly, by its predictive power
for the future evolution of infant behavior! Onthe first question I shall
defer largely to Piaget (1952), whose descriptions and explanations of
infant intelligence I find consistent with an evolutionary view. On the
second question, a few wordsaboutevolutionary theory maybe helpful.

The central tenet of evolutionary theory is natural selection, an
exceedingly simple idea. Organisms differ from one another. They
produce more youngthan the available resources can sustain. Those
best adapted survive to pass on their genetic characteristics to their
offspring, while others perish with fewer or no offspring. Subsequent
generations therefore are morelike their better-adapted ancestors. The
result is evolutionary change (Ghiselin, 1969, p. 46). Elaborations of the

*This chapter by Sandra Scarr-Salapatek originally appeared in M. Lewis (Ed.), Origins of
Intelligence: Infancy and Early Childhood. New York: Plenum, 1976. Copyright © 1976. Re-
printed by permission of Plenum Press.
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idea of natural selection, as it applies to periodsin the life span, learned

characteristics, and speciation, appear throughoutthis chapter.

An evolutionary account of any human behavioris by definition a

historical reconstruction. We cannot observe our behavioral past. There

are limits, however, to the fancifulness of a useful evolutionary con-

struction: the known facts must fit and contrary facts must be few and

isolated. Most important, the hypothetical account must be open to

falsification; it cannot contain statements that could explain every possi-

ble outcome—and thus be unfalsifiable. These criteria are especially

important for ad hoc theories, since predictions about humanevolution

cannot be tested within the life span of any investigator. Sometestable

hypotheses can be generated, however, about phenomenanotdirectly

used to construct the account. The implications of the theoretical con-

struction will, hopefully, extend beyond the immediate boundariesofits

mostcentral facts. In these ways evolutionary viewscan bescientifically

tested.

Within an evolutionary framework I want to make a radical argu-

ment about the natural history of human, infant intelligence. The

argument revolves around the primary nature of early intelligence—a

nonverbal, practical kind of adaptation. Sensorimotor behaviors must, |

think, have emerged very early in primate evolution, certainly before

man split off from the great apes. There is simply too high a degree of

parallelism in the early intelligence of apes and man to suggest inde-

pendent, convergent evolution. The phylogeny of infant intelligence

seemsto be very ancient history.

The ontogenyof infant intelligence has a distinctive pattern and

timing. The species pattern, I would argue, is not an unfolding of some

genetic program but a dynamic interplay of genetic preadaptations and

developmental adaptations to features of the caretaking environment.

Individual variationis limited by canalization, on the one hand, and by

common humanenvironments, on the other. From the common behav-

ioral elements to be seen amongindividuals, one can abstract a species

pattern to describe and contrast with the patterns of other species. One

must be ever mindful, however, that what exists are individuals, each

different from the other; a species-typical pattern is an abstraction from

reality. The developmentofinfantintelligence has both a species-typical

pattern and individual variation. How and whythe species theme and

individual differences exist is the subject of this chapter.

Four hypotheses about the nature and evolution of human infant
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intelligence are basic to my argument:

1. That infant intelligence evolved earlier in our primate past than ontoge-
netically later forms of intelligent behavior and remains virtually
unchanged from the time that hominids emerged.

2. That selection pressures that resulted in the present pattern of sensori-
motorintelligence acted both on the infant himself and on the caretak-
ing behaviors of his parents.

3. That infant intelligence is phenotypically less variable thanlaterintelli-
gent behavior because it has been subjected to longer and stronger
naturalselection.

4. That the phenotypic developmentof infant intelligence is governed
both by genetic preadaptation (canalization) and by developmental
adaptation to human physical and caretaking environments.

AN EVOLUTIONARY VIEW OF INFANT INTELLIGENCE

The Nature of the Sensorimotor Period

The primary tasks of infant primates are to survive the first two
years and to learn to operate effectively in the physical and social
environment. The attachmentsystemis of critical importance to survival
and to learning species-appropriate social interactions. Sensorimotor
skills are critical to survival and to adaptation in the physical and social
worlds. As several authors have noted (e.g., Bell, 1970; Bowlby, 1969,
1973), the developmentof social attachments is intertwined with in-
creasing cognitive skills, such as object or person permanence.I divide
the cognitive and affective domains here more for convenience of dis-
cussion than for any good conceptualreasons. Infant primates’ survival
depends upon the protection of their caretakers while they become
competent to explore and learn. The increasing distance permitted
between infant and motheris correlated with increasing sensorimotor
skills. Both serve survival and adaptation.

Infant primates are remarkably curious and opento learning howto
be practical experimenters. The presymbolic skills of human infancythat
Piaget has so richly described also characterize our nearest primate
relatives. The great apes and even Old World monkeys master sensori-
motorskills that are very like those of human infants.* Later in thelife

*I do not claim that other mammals are not capable of some aspects of sensorimotor
intelligence, such as object permanence. The manipulative, tool-using skills, however,
are largely limited to species with good prehension.
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span human and nonhumanprimates show different forms of adapta-
tion. Different selective pressures, particularly those that led to man’s

cultural revolution, have produced quite dissimilar forms of childhood
and adult intelligence.

Man’s gradual accumulation of culture has great relevanceto his

evolution past infancy. Culture provided new environments to which

childhood and adult adaptations could occur. As McClearn (1972) said:

First steps toward culture provided a new environment in which some
individuals were more fit, in the Darwinian sense, than others; their off-

spring werebetter adapted to culture and capable of further innovations; and

so on. The argumentcan be madethat, far from removing mankind from the
process of evolution, culture has provided the most salient natural selection
pressure to which man has been subject in his recent evolutionary past.

(p. 57)

The pressuresof culture on intelligence are self-evident. The greater

the ability of some individuals to learn and to innovate, the morelikely

they were to survive to reproduce, and the morelikely it was in the long

run that their progeny would have even greater fitness in the new

environment. But I would argue that the symbolic cultural revolution

had practically no effect on the evolution of infant intelligence.

Thedistinctly different nature of infant intelligence was recognized

by Florence Goodenough, who noted:

The unsettled question as to whetheror not true intelligence may be said to

have emerged before symbolic processes exemplified in speech may have

becomeestablished. Attempting to measureinfantile intelligence maybelike

trying to measure a boy’s beard at the age of three. (quoted by Elkind, 1967)

Sensorimotorintelligence is qualitatively different from later sym-

bolic operations, whose evolution may have quite a different history. I

do not propose a commonprimate history for formal operations, or even

for concrete operations, although some symbolic and conceptualskills

are shared by apes and man(e.g., Premack, 1971). I do propose that the

natural history of sensorimotorintelligence is independentof skills that

evolved later and that thereis no logically necessary connection between

them.

Indeed, the empirical connection between sensorimotorskills and

later intellectual development is very tenuous (Stott and Ball, 1965).

Children with severe motor impairments, whose sensorimotorpractice

has been extremely limited, have been shown to develop normal sym-

bolic function (Kopp and Shaperman, 1973). The purported dependence
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of symbolic activity on sensorimotor action has not been demonstrated.

One reason for the lack of correlation may be different sources of

individual variation. If sensorimotor and symbolic skills have different

genetic bases, they could well be uncorrelated. Sensorimotor skills are

best seen as a criterion achievement; that is, individual differences are

found in the rate but not the final level of sensorimotor development.

Symbolic intelligence has individual differences in both rate andlevel of

achievement, and the rate of developmentis correlated with the final

level (witness the substantial correlations betweenIQ at ages 5 and 15).

Infant intelligence is characterized by universal attainmentby all nonde-

fective species members. Its evolution is more ancient history than

symbolic reasoning, and individual differences do not have the predic-

tive significance of variations in later intelligence.

Infant Learning

The fact that human infants learn is of paramount importance to

understanding the evolution of infancy and infant development. All
normal babies interact with their social and physical worlds, structure

and interpret their experiences, and modify their subsequent interac-

tions. As Piaget has described, human infants set about learning in a
graded sequenceof intellectual stages that reflect their growing aware-

ness of the effects of their actions and of the properties of the physical
and social worlds around them. |

A critical feature of human learningis its flexibility. In infancy we

see the major transitions from reflex organization to a flexible, experi-
mental approach to the world. By 1-14 years babies have become im-
pressive, practical experimenters. The rapid developmentof practical
intelligence leaves the rest of the preadolescent period for mental adap-
tations. While formal operational thought may not developin all normal
species members, sensorimotorintelligence does.

In a brilliant and provocative paper Bruner (1972) outlined the
nature and uses of immaturity for human development. He identified
the “tutor-proneness” of the young, their readiness to learn through
observation andinstruction. Infants are ever ready to respond to novel-
ties provided by the adult world. Further, they use play, according to
Bruner, as an opportunity to work out their knowledge in safety—
without the consequences that would befall adults who were in the
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initial stages of learning sensorimotorskills and howto be a responsible

social animal. The distinctive pattern of immaturity lends itself to more
flexible adaptation for the species. The usefulness of opportunities for

learning depends uponthe behavioralflexibility of the infant to acquire

by learning what has not been “builtinto” the genome.

Twofacts of human evolutionary history are particularly salient for

infancy: the necessity of infant-mother dyads and theconsistent availa-

bility of a larger human group into which the dyadis integrated. No

surviving infant was without a social context throughout human his-

tory.* The evolution of infant development has occurred, therefore, in

the context of normal infant environments. This context has, I think,

profound implications for the lack of developmental fixity (Lehrman,

1970) in infant behavior. Foremost, it has been unnecessary for selection

to build into the genotype those behaviorsthatall infants would develop

experientially in their human groups. All normal infants would have

close contact with mothers and other conspecifics and with tools and

material culture, thus giving them opportunities to learn object manipu-

lation, social bonds, and a human language. What has evolved genotyp-

ically is a bias toward acquiring these forms of behavior, a bias that

Dobzhansky (1967) calls human educability.

The Evoiution of Infancy

Infancy is a mammalian theme. A period of suckling the dependent

young evolved as an efficient way. to increase the survival chances of

fewer and fewer offspring. Extended care of the dependent youngis a

burden and a risk for their parents, however, but it is of greatest

evolutionary importance to the mammalian pattern of reproduction and

parental behavior. The more an organism is protected from thevicissi-

tudes of the environment, the greater the role of intraspecific competi-

tion. What oneoffspring requires of its parents are energy and resources

not available to another offspring of those same parents. It became

advantageousto have fewer andbetter-equipped offspring rather than

many offspring and to have long life spans. Both competition for fe-

males and demandsfor long parental care put a premium onlonglife

* The few reported casesof feral children, even if they are believed, have contributed little

to the human gene pool and the subsequent evolution of infant behaviors.
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span, and this again decreased the numberofoffspring still further
(Mayr, 1970, pp. 338-340).

Primate infancyis an elaboration (exaggeration?) of the mammalian
pattern: A single infant born not more than once a year and requiring
years of parental care. What advantages can such a pattern confer?
Highly developed parental care allows a fundamental change in the
genetics of behavioral development. Primate infants have a more ‘‘open
program”for learning than other mammals. Such an open program
requires a far larger brain in the adults who provide the care and in the
infants who mustlearn whatinformation is needed. Primate intelligence
is a coadapted product of evolutionary changes in the duration and the
intensity of infant dependence and parental care. No one product could
have evolved independently of the others.

I would argue, however, that the pattern of developmentfor hu-

man infants in the sensorimotor period was basically established in
common with other closely related primates. The later evolutionary
history of apes and manled to species differences in the degree of
immaturity at birth, the degree offlexibility in learning, and the length
of the socialization period. In considering infancy alone, however, I am
struck by incredible similarities in the sensorimotor period, similarities
that should be considered apart from the later, more obvious differ-
ences. Prolonged infancy evolved as a primate variation on the mam-
malian theme. Humaninfancy is a further evolution of the primate
pattern. Contemporary apes have evolved patterns of infant develop-
mentthatstill share much with the humanspecies. These similarities
originated in our commonprimatepast.

Every period of the humanlife span is a product of selection (Mayr,
1970, p. 84). Multiple pressures, which we can only speculate aboutpost
hoc, must have played interacting roles in the evolution of prolonged
infancy. LaBarre (1954) arguedfor an increasing specialization of human
infants in brains. One-seventh of the newborn’s weight is brain. With
limitations to the female pelvic girth infants were born less and less
mature to assure the safe passage of the big-brained fetus into the
world. Changesin adult behaviors must have accompaniedthe increas-
ingly long dependenceof a less matureinfant:

Curiously enough, as human females became better mammals (through
sexual availability and permanentbreasts) and as human malesincreased in
constancy of sexual drive, the human infant seems simultaneously to be
specializing in mammalian infancy. In helplessness and dependency, human
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babies and children are about as infantile as mammalian infants come.

(LaBarre, 1973, p. 29)

LaBarre’s account of the coordinated changes in adult male, adult
female, and infant adaptations includes the structure of the family,
which, he says, depends upon the sexual availability of the female to

keep the father home, on the father’s strong sexual drive, and on the

infant’s attachment relation with his mother (LaBarre, 1954). LaBarre’s

account of the evolution of human immaturity is highly speculative.

Mayr (1970, p. 407) argued that brain size could have increasedstill

furtherif (1) the female pelvic size increased; (2) pregnancy were short-

ened; or (3) more brain growth were postnatal. Any of these adaptations
would permit further evolution of brain size (although no increase in

brain size has occurred in the last 30,000 years of man’s evolution,

presumably because there is no longer a selective premium on it).

Omennand Motulsky (1972) noted that human newbornsare delivered

at a less advanced stage of development than newborn apes and mon-

keys, a fact that they attribute to two adaptational differences. First, the

female pelvis narrowed with the adaptation to bipedal locomotion, and

the restriction in the bony birth canal required earlier birth of fetuses.

Second, the slow maturation of humaninfantsis ideally adapted to the

molding of species-specific behaviors by social input.

It is impossible at present to decide which set of factors in evolu-

tionary history accounted for the correlated shifts in infant intelligence,

immaturity, and parental behaviors. They are coadapted. The total

phenotypeis, after all, a compromiseofall selection pressures, some of

which are opposedto each other (Mayr, 1970, p. 112). The evolution of

neoteny and infant intelligence most likely represents a compromise

solution amongpressures on adults to provide increased infantcare (a

liability), pressures for increasing brain size and flexible learning ability

(a benefit, we presume), reproductive economy, and other factors we

can only guess.

Restrictions on Phenotypic Variability

In the case of infant intelligence, the flexibility in learning thatis

typical of humans must have some bounds. Species adaptation depends

upon a rather limited range of behavioral phenotypes. Some character-
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istically human patterns need to emerge in every individual. There are

two principal mechanismsfor limiting the possible number of pheno-

types that develop: canalization by genetic preadaptation and develop-

mental adaptation.

Canalization is a genetic predisposition for the development of a

certain form of adaptation, guided along internally regulated lines.

Environmental features are necessary for complete developmentor for

the full expression of the adaptation, but the direction of the develop-

mentis difficult to deflect. Environmental inputs that are necessary for

canalized development to occur must be universally available to the

species, else this form of adaptation would not work.

Embryologists, particularly Waddington (1957, 1962, 1971), have

long recognized the ‘‘self-righting’’ tendencies of many aspects of

growth. The difficulty of deflecting an organism from its growth path

(which Waddingtoncalls a creod) is expressed in the idea of canalization.

Canalization restricts phenotypic diversity to a limited species range

while maintaining desirable genetic diversity. If all genetic diversity

were phenotypically expressed, there would be such enormousbehav-
ioral differences among peoplethatit is difficult to see how any popula-

tion could reproduce and survive (Vale and Vale, 1969). There are

obviously functional equivalences in many genotypes (they produce
similar phenotypes) for the most basic human characteristics.

Canalization is a very conservative force in evolutionary history. A

well-knit system of canalization tends to restrict evolutionary potential
quite severely. It accounts for the maintenance of particular phenotypes
throughout a family of related species for no obvious reason, since a
different phenotype seems to serve another taxon equally well in the
same environment (Mayr, 1970, p. 174). In the case of infant intelligence

the similarities among primate species suggest a relative immunity to

recent evolutionary pressures.

A major reason for the perseverence of particular phenotypesis that
new charactersor traits are produced notby isolated mutationsbutby a
reorganization of the genotype.It requires a genetic revolution to break
up a well-buffered developmental pattern. Second, most genetic varia-
bility can be hidden by canalized developmentand therefore be immune
to selective pressures:

A tight system of developmental homeostasis helps to shield the orga-
nism against environmental fluctuations. However much genetic variation
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there is in a gene pooltheless of it penetrates into the phenotype, the smaller
the point of attack it offers to selection. (Mayr, 1970, p. 39)

The total genomeis a “physiological team.’”” No genesare soloists;
they must play harmoniously with others to achieve selective advantage
because selection works on the whole person and on whole coadapted
gene complexes in the population. As Dobzhansky (1955) has said,
evolution favors genesthat are ‘‘good mixers,”’ ones that make the most

positive contributions to fitness against the greatest numberof genetic
backgrounds.

Selection is always for coadapted gene complexesthatfit a develop-
mental pattern. The sheer numberof gene differences between individ-
uals or species is not a good measure of overall difference. To express
individual or population differences as differences in the number of
nucleotide pairs of the DNAis like trying to express the difference
between the Bible and Dante’s Divine Comedy in terms of the frequency
of letters used in the two works (Mayr, 1970, p. 322). The developmental
pattern of infant intelligence is, I would argue, a strongly buffered
epigenotype that is shared by ourclosest primate relatives. Tobreakit
up would require multiple rewritings of the primate manuscript.

Comparedwith canalization, developmental adaptation is a moreflexi-

ble arrangementto ensure survivalin varied possible environments. The
genetic program does not specify a particular response to any environ-

ment, but it specifies a generalized responsiveness to the distinctive

features of environments within a permissible range of variation. In

practice it is very difficult to distinguish between developmental adaptation
and genetic preadaptation (throughselection) because they serve the same

goal, i.e., to limit the possible behavioral phenotypes that develop.

The contrast between canalization and developmental adaptationis

not a distinction between genetic and environmental determinants of

development. Every human characteristic is genetically based (because

the entire organisrn is), but a useful distinction can be made between

genetic differences and nongenetic differences. Nongenetic means simply

that the differences between two phenotypesare not caused by genetic

differences. The capacity of a single genotype to produce two or more

phenotypesis itself genetically controlled, of course (Mayr, 1970). The

notion of a genetic blueprint for ontogeny meansthat each genotype has

its own canalized course of development, from whichit is difficult to

deflect. In the case of strong genetic canalization, individual phenotypic
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differences are presumably genetic because one genotype cannot pro-
duce a variety of phenotypes. In the case of weak canalization, one

genotype can and does produce multiple phenotypes among which the
differences are not genetic.

Two puzzling examples of human adaptation illustrate the differ-
ence between genetic adaptation as a result of natural selection and
developmental adaptationas a result of genetic flexibility (strong versus
weak canalization). Milk ‘intolerance’ normally develops in most hu-
mansafter the preschool years. The ability to digest large quantities of
milk in adulthood is the result of prolonged lactase activity in some
populations that have practiced dairying for the past several thousand
years. Is the continued secretion of lactase in adulthood a develop-
mental adaptation to continued milk drinking past weaning? Oris it a
result of natural selection for lactase activity in those peoples for whom
someselective advantage wasderived from milk in their adult diets?

The second example is adaptation to life at high altitudes. One
feature of high altitudes is reduced oxygen concentrations in theair.
Peoples in Ethiopia and in the Andesat elevations above 10,000 feet
typically have large lung capacities and deep “barrel chests.’”” Peoples
wholive at lower altitudes have smaller chests and lung capacities. Is
this primarily a developmental adaptation ora result of natural selection
for adaptation to a high-altitude niche?

In both cases, either a developmental or a selective adaptation
would accomplish the same goal of better utilization of the available
resources—in one case nutrition, in the other case oxygen. For reasons
beyond the comprehensionof this author, the case of milk’intolerance”’
seemsto be primarily the result of natural selection acting on the gene
frequencies for lactase activity past childhood (Gottesman and Heston,
1972). The second case—adaptation at high altitudes—is primarily a
developmental phenomenon. We know these explanations to be the
primary ones because in the case of lactase activity, continued milk
drinking into later childhood does not maintain lactase activity in intol-
erant people at levels adequate for comfortable absorption ofa signifi-
cant portion of one’s nutrition through milk, and discontinued milk
drinking does not terminate lactase activity in people who are geneti-
cally tolerant of milk. In the lactose-tolerant group loading the stomach
with milk at any time results in renewedlactase activity. In the lactose-
intolerant case lactase activity declines despite continued stimulation
through milk consumption.
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The high-altitude example could well have represented genetic

selection for life under unusual oxygen tension (Baker, 1969). After

15,000 years in the high Andes, however, Peruvian Indians who de-

scend to the lowlands have children with little evidence of barrel-

chestedness, and Indians who migrate from lowland to highland areas

have children who exhibit the phenomenon. Harrison (1967) reported

that Amharic Ethiopians who migrate from 5000- to 10,000-footaltitudes

develop somechest enlargement even in adulthood.

What kinds of human behavioral characteristics are likely to show

developmental adaptation more than genetic preadaptation? Omenn

and Motulsky (1972) proposed that older (in an evolutionary sense)

forms of adaptation are morelikely to have limited genetic variability

and a higher degree of canalization. Specifically, the brain stem, the

midbrain, and the limbic structures that evolved earlier are less poly-

morphic than cortical areas of the brain. Behavioral characteristics asso-

ciated with higher cortical centers are newer evolutionary phenomena

and likely to develop more variable phenotypes. Behaviors associated

with older areas of the brain, those we share with other primates, are

genotypically and phenotypically less variable. Their developmentis

more highly canalized. This hypothesis hasclear implicationsfor infant

intelligence, as contrasted with later formsofintelligence.

EVIDENCE ON CANALIZATION AT SPECIES, POPULATION, AND

INDIVIDUAL LEVELS OF ANALYSIS

To evaluate the research evidence on the canalization of infant

intelligence, we must coordinate the data gathered with several method-

ological approaches. Ethological and comparative studies of primates

speak to the canalization of infant intelligence at a species level. Behav-

ior genetic studies of variation analyze sources of individual differences

within populations, and cross-cultural studies deal with population

differences in development. Four operationaldefinitions (or primitive

models) are proposed to integrate comparative and ethological descrip-

tions of species patterns with analytical studies of variation, including

population and individual levels of analyses. Predictions can be made

from any of the four:

1. Functional equivalencies in both genotypes and environments

are interpreted as strong canalization at a species level. If neither geno-
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typic nor environmental differences contribute much to phenotypic

diversity, there will be a restricted range of individual differences,

moderate heritability, and a distinctive species pattern.

2. Functional differences in genotypes but equivalencies in envi-

ronments are interpreted as strong canalization at an individual, not a

species, level. If genetic differences are the primary contributors to

phenotypic differences, then heritability will be high within a popula-

tion and between populations,if the distribution of genotypesis differ-

ent.

3. Functional equivalencies of genotypes but not environments are

interpreted as weak canalization at individual and population levels,

with low heritabilities and a weak species pattern.

4. Functional equivalencies of neither genotypes nor environments
will yield extreme individual phenotypic variation and moderate herita-
bilities within and between populations, if genotypes are differently
distributed.

The implications of an evolutionary account for varied data on
infant intelligence can now be tested. If infant intelligence indeed
evolved early in primate history, if its development is to some extent

canalized, andif both genotypes and environmentsare largely function-

ally equivalent, then contemporary primates should share a similar
pattern of infant intelligence, individual diversity within the human

species should berestricted, and the heritability of sensorimotorintelli-
gence should be moderate, not high.

Infant Intelligence as Species-Specific Behavior

The notion of species-specific behavior is an abstraction from the
reality of individual variation. Some behavioral geneticists deny the
concept of “‘species-typical’’ any heuristic value (Bruell, 1970); others
would supportits usefulness as a statement about the highly leptokurtic
shape of the distribution of individual differences within a species,
measured on a species-comparative scale. Genetically conditioned ho-
mogeneity within a species is seen as a species-specific character; geneti-

cally conditioned heterogeneity is seen as individual variation within a
species (Gottesman and Heston, 1972).

There is confusion inherent in the contrast between genetically
conditioned homogeneity and heterogeneity in behavioral characteris-
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tics because (1) the notion of species-specific behavior is always an
abstraction; (2) complex behaviors are always polygenic and to some
degree phenotypically heterogeneous; and (3) the degree of phenotypic
homogeneity is alwaysrelative to the scale on which the phenotypeis
measured. For example, take linear height. In the human population
adult heights vary between, say, 3 feet and 7 feet, with the median
height being about 5 feet 6 inches. From a within-species vantage point
the distribution is somewhatleptokurtic, with perhaps 95%of the world
population distributed between 5 feet and 6 feet 2 inches. If we scale
human heights on a species-comparative scale from 0.01 inches to 240
inches (from protozoans to giraffes), the human distribution appears
strongly leptokurtic. A ‘‘species-typical” height of about 54 feet repre-
sents a useful value in relation to other species. Actually, of course, the
humanvariation is quite large if one’s perspective is intraspecific. And
so it is with nearly all human behaviors.

Robin Fox (1970) has argued for the usefulness of the species-
specific concept. Language capacity is one obvious example, but kin-
ship, courtship and marriage arrangements, political behaviors, and
male groups that exclude females appear to be other species-specific
humantraits. There are limits, he argues, to what the humanspecies can
do and to what we can understand in another’s behavior. There must be
“wired-in’”” ranges for the information-processing capacity that re-
spondsonly to certain kinds of inputs. Our ability to process informa-
tion and to respondto the inputs of another’s behaviorare strongly tied
to our phylogeny and to timing in thelife cycle.

Weare faced with an apparent paradox: that species-specific behav-
iors do not exist but are an abstraction from the reality of individual
variation, yet the concept of species-typical does have heuristic value on
a species-comparative scale. We can better approach the problem of
variation and the species-typical concept, I believe, by looking at what
limitations there are on variability within species, and by what mecha-
nisms variationis limited.

Biases in Learning

Thoughit hardly needs saying, human infants tend to learn some
things rather than others. One example is language acquisition, for
which underlying sensitivities to speech sounds, both comprehension
and production, combine with the stimulation of a language environ-
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ment to produce a speaking humanchild. Another example is hand-eye

coordination. At around 3 months normal infants gaze extendedly at

their hands as though they were detached objects. One might think that

visually guided reaching followed from such accidental experiences. In

fact, blind infants “gaze” at their hands in prolonged fashion at about

the same age as seeing infants (Freedman, 1974). The canalization of

arm—hand motor development seemsto bringall infants’ hands within

their visual range at that point in development. Experience with hand

regard doubtless plays a role in subsequent coordinations, but the

opportunity for hand-eye coordination to develop has not beenleft to

experiential chance.

Seligman (1970) has shown that mammals cometo a learning situa-

tion with a good deal of built-in bias to learn particular things. It is

simply notthe case that any stimulus can be equally well associated with

any responseorreinforcement. I would argue that humaninfants have

built-in biases to acquire certain kindsof intelligent behaviors that are

consonant with primate evolutionary history, that these biases are pro-

grammedby the epigenotype, and that human environments guarantee

the development of these behaviors through the provision of material

objects that are assimilated to them. |

We seldom emphasizethe role of common humanenvironmentsin

development, being attunedas weareto lookat distinctive features. The

environments for highly canalized behaviors like walking are seldom

even studied. Lipsitt (1971, p. 499) gave a charming description of an

infant whois “ready” to walk being propped upon his legs and flopped

back and forth between adults. The acquisition of walking undoubtedly

has experiential components that can be studied (Zelazo, 1974). On the

other hand, all human environments seem to provide the necessary and

sufficient conditions for walking to begin between 10 and 15 months.

Only physically infirm infants (handicapped, malnourished) and those

deprived of firm support (Dennis, 1960) fail to walk during infancy.
A similar point can be made about language acquisition. All normal,

hearing infants have a human language environment, regardless of

which language is spoken, that provides the necessary and sufficient

conditions for acquisition. Infant intellectual development has some of

the same properties in that it follows a species pattern of sensorimotor

skills that assimilate whatever material objects the culture offers. The

overall species patterns for motor, language, and cognitive development

seem to be well ordered by the chromosomes and the common human
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environment. While experimental interventions may accelerate the ac-
quisition of these behaviors, all normal infants acquire them in due time,
andit is not clear that acceleration has any lasting impact on subsequent
development.

Deprivation Effects

If infantintelligence is highly canalized at a species level, one would
predict that environmentally caused retardations of sensorimotor devel-
opment would be overcomeonce the environmental causes were elimi-
nated. Canalization implies such an outcome. Recently Kagan andKlein
(1973) published a cross-sectional study of infant and childhood devel-
opment in Guatemala. Their assessment of infant development in an
Indian village suggested to them that the children were behaviorally
quite retarded at the end of the first year. Older children in the same
setting, however, approached the performancelevels of United States
children on

a

variety of learning and perceptual tasks. From the observa-
tion of “retarded” infants and intellectually “normal” older children,
they concluded that human developmentis inherently resilient, thatis,
highly canalized at the specieslevel:

This corpus of data implies that absolute retardation in the time of
emergence of universal cognitive competences during infancy is not predic-
tive of comparable deficits for memory, perceptual analysis, and inference
during preadolescence. Although the rural Guatemalan infants were re-
tarded with respect to activation of hypotheses, alertness, and onset of
Stranger anxiety and object permanence, the preadolescents’ perform-
ance . . . were comparable to American middle class norms. Infant retarda-
tion seemsto be partially reversible and cognitive development during the
early years moreresilient than had been supposed. (p. 957)

What Kagan and Klein (1973) suggested about canalization is that
the caretaking practices of rural Guatemalanssignificantly retard the
rate of infant developmentbut that this deflection is only temporary
because later child-rearing practices compensate for the early depriva-
tion. In Waddington’s terms the Guatemalan infants’ mental develop-
ment is asserted to have been temporarily deflected from its canalized
course by environmental deprivations but to have exhibited the same
kind of “catch-up” phenomenon claimed for physical growth among
children who havebeenill or malnourished for brief periods of time.
Unfortunately, serious ceiling effects on the later tests makeit difficult to

judge whether or not the older Guatemalan children haveintellectual
skills typical of United States white children. Thus arguments for the
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canalization of infant intelligence at a species level are not well sup-
ported by this study.

The Guatemalan data do suggest that environmental deprivation
can retard sensorimotor development. Studies of institutionalized in-
fants (White, 1971; Dennis, 1960) also support the conclusion that social

and physical deprivation retard infant intelligence. One can question,
however, whetheror not sensorimotorskills fail to emerge eventually in

even moderately deprived infants. While there is no question that the
rate of acquisition is affected, is there any evidence that infants who
have any contact with physical and social objects fail to develop crite-
rion-level sensorimotor skills by 2-3 years of age?

Clearly one could design a featureless, contactless environmentthat

would turn any infant into a human vegetable. Extreme deprivation will
prevent the emergence of the species-typical pattern. But the more

interesting questions are how much input is necessary for adequate

sensorimotor development and how manynaturally occurring environ-
ments fail to provide the necessary conditionsfor criterion level devel-
opment.

The proposal that sensorimotor intelligence is to some degree a
canalized form of development does not require that the behaviors
emerge in an environmental vacuum. Canalization does not imply that
species-typical developmentwill occur under conditions that are atypical of those
under which their evolution occurred. It does imply that within the rangeof

natural human environments most genotypes will develop similarly in
most environments.

The Guatemalan data suggest that in at least one naturally occur-
ring human environment the rate of sensorimotor development is

slower than in some other conditions. An alternate explanationis also
available, however: that the differences observed are due to genetic
differences between groupsin the rate of sensorimotor development.
Whetherthe differences between Guatemalan and United States infants
are genetic and/or environmental, the data provide some evidence

against an extremecanalization position. There must be some develop-
mental adaptation to enriched or impoverished environments and/or
some group differences in genotypic responsiveness to sensorimotor
environments that affect the rate of infant intellectual development.
There is no evidence, however, that nondefective genotypes and natu-
rally occurring environments are not equivalent in producing, eventu-
ally, the species-typical pattern.
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Other Primates

The ethological, comparative evidence suggests that we share with

at least the great apes a primate form of infantintelligence. The homolo-

gous, intelligent behaviors of infant apes and humansstrongly suggest

commonorigins in our primate past. During the first 18 months of

humanlife there are few intellectual accomplishments that are not

paralleled in nonhumanprimates, particularly the apes. Both develop

object concept, imitation, spatial concepts, cause-effect relations, and

means-—endsreasoning. In brief, both young apes and young humans

becomeskillful, practical experimenters.

Our knowledgeof chimpintellectual development comesprimarily

from home-reared animals, whose progress on form-board problems

and the like exceeds that of their human infant companionsin thefirst

year of life (Hayes and Nissen, 1971). Even at the age of 3, Viki, the

Hayeses’ chimp,closely resembled a humanchild of 3 on those items of

the Gesell, Merrill-Palmer, and Kuhlmann tests that do not require

language:

Viki’s formal education began at 21 weekswith string-pulling problems.

At 1 year she learned herfirst size, form, and color discriminations. By 24

years of age she could match with an accuracy of 90% even when a 10-second

delay was imposed. (Hayes and Nissen, 1971, p. 61)

Viki was reared in a humanchild’s environment, and her nonlin-

guistic attainments are impressive. Certainly her sensorimotor intelli-

gence was as adequate as that of a human infant. In the wild Van

Lawick-Goodall’s (1971) observations confirm the excellent sensorimo-

tor intelligence of chimpsat later ages, but few data are available on their

intellectual developmentin thefirst yearoflife.

Hamburg (1969) noted the many similarities between man and

chimpanzees in the number and form of chromosomes, in blood pro-

teins, in immuneresponses, in brain structure, and in behavior. The

more wesee of their behavior, he said, the more impressed weare by

their resemblance to man: ‘This is not to imply that we inherit fixed

action patterns. The chimpanzee’s adaptation dependsheavily onlearn-

ing, and ours does even more so!”’ (p. 143).

Hamburg further suggested that there are probably important

biases in what chimps and humanslearn:‘Our question is: Has natural

selection operated on early interests and preferences so that the atten-

tion of the developing organism is drawn more to some kinds of
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experiences than others?” (p. 144). Both chimp and humaninfants

attend to physical problem-solving tasks and to relational problems in

their environments.

The nature of learning processes in chimp and human infants is

virtually the same. Both profit particularly from observational learning,

a skill that is a forte of primate adaptation. From observing the behavior

of conspecifics, primates imitate and then practice the observed se-

quences of behavior over and over again:

The chief modeoflearning for the non-humanprimateis a sequence that

goes from observation to imitation, then to practice. They havefull access to

virtually the whole repertoire of adult behavior with respect to aggression,

sex, feeding, andall other activities. The young observe intently, and then

imitate, cautiously atfirst, all the sequences they see. Then they may be seen

practicing these sequences minutes or hours after they have occurred. This

observational learning in a social context becomes extremely important for

the young primates.It takes the place of active instruction on the part of

adults, which never seems to occur. (Hamburg, 1969, p. 146)

The active instruction of humaninfants by adults probably exceeds

that provided by other primate parents. In most parts of the world,

however, infants are not instructed on the development or use of

sensorimotor schemes. Although both home-reared chimps and human

infants may profit from active instruction, it is not clear that the normal

developmentof sensorimotor intelligence requires more than opportunt-

ties for exploration and learning.

The Gardner's chimp, Washoe, exhibited observational learning of

even the most “unnatural” behaviors, like signs, although most of the

signs were deliberately taught to her. She learned the sign for “sweet”

from the Gardners’use ofit in connection with her baby-food desserts.

Later reinforcementof her useof the sign increasedthereliability of her

use of “sweet,” but she acquired it from observation (Gardner and

Gardner, 1971). She freely combined signs in novel utterances, reflect-

ing her primate ability to make flexible combinations.

Whatdifferences, then, exist between the chimp and the human

infant in sensorimotor intelligence? I would argue that the differences

are in degree, not in kind. As Bruner (1972) has said, the difference

between apes, monkeys, and manis in theflexible use and combinatorial

quality of schemes,not in the schemes themselves. This is especially true

in infancy, in which the greater cortical development of the human

species has only barely begun to show its eventual effects. Human

infants may exceed chimpsin the combinatorial quality of their schemes,



The commonalities between apes and manin sensorimotorintelli-
gence suggest that within each species most genotypes and environ-
ments are functionally equivalent in producing the recognizable species
(perhaps, panprimate) form of development. The commonalities also
suggest that this ancient phylogenetic adaptation has been highly resist-
ant to evolutionary change—a characteristic of canalized behaviors.

Early forms of developmentare always more similar to other spe-
cies’ early formsthanlater, moredifferentiated forms. The most extreme
statementof this point of view is that ontogeny recapitulates phylogeny.
Although we haveall been taught to reject this rigid view, there is a
pertectly good observation that has been thrown out in the process.
Embryologists can tell the difference between a human embryo and a
fish embryo even though both havegill slits, but the embryonic forms
share more in commonthan adult forms of the twotaxons.It is not too
great a leap, I hope, to note that early behavioral forms among primates
share more in commonthanlater behavioral forms. This is not to say
that chimps and humaninfants have identical forms of behavior, only
that they share more in commoninthefirst 18 months than they do in
laterlife.

An elaboration of this view, suggested by John Flavell, would
propose that early human behaviorhas qualities that are pan-mammal-
ian (e.g., sucking); later in the sensorimotor period, we can no longer
refer to pan-mammalian butonly to pan-primate forms of behavior. By
adolescence, humanintelligence is uniquely human, and other primate
intelligence is unique to those species. The progressive divergence of
intellectual developmentis analogousto the progressive differentiation
of embryos. At no point are species forms indistinguishable, but early
forms share more in commonthanlater ones.

The restricted range of individual variation is another characteristic
of canalization at a species level. Such individual differences as exist
arise in the rate of sensorimotor development, notin thelevel eventually



1.3. AN EVOLUTIONARY PERSPECTIVE ON INFANT INTELLIGENCE 95

attained. Differences in the rate of sensorimotor developmentare small,

relative to later intellectual differences. The overall pattern of sensori-

motorintelligence is quite homogeneous for the species since criterion

performanceis accomplished in 15 to 20 months for the vast majority of

humaninfants. When one comparesthis restricted range of phenotypic

variation with the rangeof intellectual skills of children between 11 and

12 years, for example,it is readily apparent that sensorimotorskills are a

remarkably uniform behavioral phenomenon.

The hypothesis that infantintelligence is a more highly canalized

form of developmentthanlaterintelligence does not mean that environ-

mental influences are inconsequential, either for development or for

individual differences. Even strongly canalized behaviors respond to

experience. Learning strongly affects the subsequent sexual behavior of

castrated male cats, whose normal sexual development requires only

opportunities to perform. Male cats castrated after copulatory experi-

ence are vastly superior in sexual performance to inexperienced cas-

trates. Nest building in rabbits improves steadily over the first three

litters, even though the differences among strains of rabbits in nest-

building skills are largely due to genetic differences (Petit, 1972). Rather,

I would argue that infant intelligence shows some signs of canalization

in the timing and the generaloutline of its program but clearly develops

in response to the sensorimotor environment. Later intellectual devel-

opment, particularly around adolescence, seems to have a far less

definite form and timing for all members of the species.

All nondefective infants reared in natural human environments

achieve all of the sensorimotorskills that Piaget has described. (Do you

know anyone whodidn’t make it to preoperational thought?) This is not

a trivial observation, or at least no moretrivial than the observations that

all nondefective humanbeingslearn a language, are attachedto atleast

one caretaker, achieve sexual maturity, and die in old age, if not before.

One cannot say that all nondefective human beings develop formal

operationallogic, learn a second language, are attracted to the opposite

sex, or have musical talent. There is a fundamental difference between

these two sets of observations:in the first case, everyone doesit; in the

second case, only some do.

Uniformity of achievement may be dueto limited genetic variabil-

ity, to canalized developmentthat hides genetic variability, to uniform

environments, or to some combinationof the three causes. The evidence

suggests to methatthere is less genetic variability in infant than in later



Therefore, the hypothesis is proposed that these socioeconomic and
maternalcare variables serve to modulate the primary determinantof devel-
opmental capability, namely, the genetic blueprint supplied by the parents.
Onthis view, the differences between twin pairs and the similarities within
twin pairs in the course of infant mental development are primarily a
function of the shared genetic blueprint.

Further, while there is a continuing interaction between the genetically
determined gradient of developmentandthelife circumstances under which
each pair of twins is born andraised, it requires unusual conditions to
impose a major deflection uponthe gradientof infant development. (Wilson,
1972b, p. 917)

The primacy of “genetic blueprints” for development is a view
shared by Sperry (1971). With respect to the importance of infancy and
early childhood, Sperry said:

The commonly drawninference in this connection is that the experi-
ences to which aninfantis subjected during these years are primary. I would
like again to suggest that there might be another interpretation here, namely,
that it is the developmental and maturational processes primarily that make
these years so determinative.

During the first few years, the maturational program is unraveling at
great speed. A lot of this determination seemsto be inbuilt in nature; this is
becomingincreasingly clear from infant studies. I think we oughtto keep our
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minds open to the possibility that the impression these first years are so

critical is based to a considerable extent on the rapid unraveling of the

individual's innate character. (p. 527)

Two lines of evidence have been used to supporta strong canaliza-

tion position on individual differences in infant mental development:

family correlations and studies of individual consistency over time.

Family Studies

Table I shows the results of four family studies of twins and

siblings, using infant mentaltests.

Wilson’s conclusion about the “genetic blueprint” for development

is based onthe very high monozygotic (MZ) correlations obtained on the

same day by co-twins (Wilson and Harpring, 1972). The co-twin correla-

tions at the same point in time were much higher, in fact, than the

month-to-month correlations for the same infant.

Nichols and Broman’s (1974) data from the Collaborative Study

support Wilson’s findings of high MZ correlations. Monozygotic twins

could hardly have been more similar. The two studies differ, however,

in their results for dizygotic (DZ) pairs. The genetic correlation between

DZ co-twinsis estimated to be between 0.50 and 0.55, the larger figure

based on parental assortative mating. But note that Wilson’s DZ pairs

were considerably more similar than expected. Wachs (1972) replied that

“This degree of correlation indicates the operation of nongenetic factors

in the dizygotic twins’ mental test performance.’”’ Indeed, Nichols and

Broman’s dizygotic twins displayed the level of similarity predicted by a

genetic model. Both same- and opposite-sexed twins have correlations

of 0.50 + 0.09, which are well within the 95% confidence interval

around 0.5 in this study.

Nowlookat the siblings. Although they share the same percentage

of genes in common,on the average, as dizygotic twins, the Fels study

and the Collaborative Study found them to be far less similar in mental

development during infancy. With sample sizes between 656 and 939

pairs, Nichols and Broman reported average correlations of about 0.20

for siblings; McCall reported 0.24. There is no question that sibsare less

similar than DZ twins and that the explanation must be based on the

greater environmentalsimilarity of twins, both pre- and postnatally.

The comparison of sibling and DZ twin results is puzzling. The

maximum heritability that can be obtained for any characteristic is twice
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TABLE |
Infant Mental Scale Correlations for Related Pairs in the First Yearof Life
Eee

Estimates of
genetic variance

  

Twins Siblings Twins  Sibs

Age 2(riMZ—
Author Date Test (months) MZ (N) SSDZ (N) OSDZ _(N) SS (N) OS (N) riDZ) —_2(ri)Seer
Wilson (1972b) Bayley 3 0.84 0.67 0.34

6 0.82 0.74 0.16
9 0.81 (~82) 0.69 (~101)4 0.24
12 0.82 0.61 0.42eee

Nichols and (1974) Bayley
Broman Whites 8 0.83 (48) 0.51 (41) 0.56 (62) 0.17 (887) 0.22 (939) 0.64 0.39

Blacks 8 0.85 (74) 0.43 (47) 0.57 (78) 0.22 (656) 0.16 (745) 0.84 0.38
Total 8 0.84 (122) 0.46 (88) 0.58 (140) 0.21 (1543) 0.20 (1684) 0.76 0.41ENO

 

McCall (1972a) Gesell 6&12 — 0.24 (142) — 0.48ae
Freedman (1963) Bayley 2-12 Variance within MZ pairs significantly lower
and Keller than variance within DZ pairs (N = 20)

ooa

I

* There were a few opposite-sex pairs included.
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the sibling correlation (Falconer, 1960). This calculation assumesthat all

of the variance between sibs is genetic and that no environmental

variance is present. For behavioraltraits this is an absurd assumption,

and the heritability should most often be less than twice the sib correla-

tion. A comparison of the McCall and the Nichols and Bromansibling

data with the latter’s twin results quickly showsa substantial difference

in calculated heritability. Twice the sibling correlation varies around

0.40; heritabilities based on the twin results are much higher, around

0.75.
Since twins are nearly always tested on the same day, while sibs

may be tested at slightly different ages, Nichols and Broman (1974)

examined their data for age differences betweensibsattesting, which

were inconsequential. Then they tested for uniform correlations across

the range of scores to assess the influence of extremely low scores.

Extreme scores, which are much morefrequent for twinsin general, also

showedgreater concordance than higher scores among MZ twins. After

eliminating the twin pairs in which one or both scored less than 50,

Nichols and Broman foundthat the MZ correlation was reduced to 0.63,

while the DZ correlation increased slightly to 0.57. Low scores had

inflated the heritability estimate by a factor of 6! Although the best

estimate of heritability for a population should include somelow scores,

the distribution of scores in a twin sample should represent the popula-

tion distribution. Nichols and Broman concluded:

These results suggest that the influence of genetics (differences) on

scores on the Bayley Mental exam is greatest at the low endof the distribu-

tion, and underline the need for caution wheninterpreting twin correlations.

(p. 5)

The hypothesis that a ‘genetic blueprint’ programs individual

infant mental development does not stand up as well as the high MZ

correlations would lead usto believe.

Canalization of Patterns of Infant Mental Development

There is an additional hypothesis that deserves mention: that pat-

terns of change in infant mental development are programmedby the

individual genotype. Waddington (1971) proposed that the degree of

canalization can vary depending upon thealleles present at relevant

loci, which would suggest that some genotypesare better buffered than

others. Wilson (1972a) found that the profiles of scores obtained from
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the MZ twinsoverthefirst two years weresignificantly more similar
than those obtained from DZ pairs, that is, that MZ co-twins show more
similar responses to their common environments. McCall (1970) found
no similarity in sibling profiles of intellectual development. Apart from
the methodological arguments, whichI will not detail here (see McCall,
1970, 1972b: McCall et al., 1973; Wilson, 1972b; Wilson and Harpring,
1972), there is a substantive question again aboutthe interpretation of

Continuity in Development

Continuity in developmental levels and profiles has been used as
evidence for canalization. In longitudinal studies of singletons less
continuity of intellectual level has been found in infancy than in later
years (Bayley, 1965). Although onerecent study with a small sample
failed to find any continuity (Lewis and McGurk, 1972), there are most
often correlations of 0.2-0.6 in mental levels across the first two years.
Wilson (1972a; Wilson and Harpring, 1972) has attributed the lower
correlations among ages under 2 to the genetic blueprint, which has
genotypically different spurts and lagsin its course. Others have argued
for discontinuities in the skills being tested at various ages (Stott and
Ball, 1965; McCall et al., 1973). |

Continuity from infant to later development can be observed for
some infants whoscore poorly on infant mentalscales. They more often
remain retarded than others whoare not impaired in early life. But the
prediction from thefirst year to later childhoodis greatly enhanced by
consideration of the caretaking environment, which,if poor, increases
the risks for poor developmentof “retarded” infants (Willermanetal.,
1970; Scarr-Salapatek and Williams, 1973; Sameroff and Chandler,
1975). Infants who perform poorlyin the first year but who have middle-
class families are rarely retarded by school age. Infants at risk for
retardation whose families are lower class show greater continuity in
poor development(Willermanet al., 1970; Scarr-Salapatek and Williams,
1973).

The reasons for later retardation may vary between middle-class
and lower-class groups, but the continuouscaretaking environmentis at
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least one apparentdifference. Sameroff and Chandler (1975) presented a

transactional model that ascribes consistency both to organismic varia-

bles and to caretaking environments that support and maintain re-

sponses in the system. For example, infants with ‘difficult’ tempera-

ments are more likely to evoke assaultative behavior from their

caretakers, whose battering increases the probability of more maladap-

tive behavior by the infants, and soforth.It is not clear that continuity in

infant mental development can be attributed primarily to individual

genetic blueprints.

Canalization at the Population Level: Group Differences

If infant developmentis highly canalized at a species level, one

might expect to find universal patterns and rates of infant behavioral

development, regardless of differences in child-rearing practices. No

one has recently argued that the sequences of infant behavioral acquisi-

tions are different across cultures. Piaget’s descriptions of the important

sensorimotor stages seem to apply to all normal infants. Differences in

rates of development, however, have been noted for infants and older

children of various cultural groups.

There are at least three problems with the cross-cultural paradigm

in studies of canalization. First, genetic differences in rates of develop-

ment may exist between populations.Relatively isolated gene pools may

have evolved somewhatdifferent patterns of infant development. Sec-

ond, cross-cultural studies are fraught with methodological problems

(Pick, in press; Warren, 1972) that may apply less to infant studies than

to studies of older children but that cannotbe ruled out entirely. Third,

the cultural practices that may,in fact, affect rates of infant development

may not be identified by investigators, who maybeat

a

lossto know

what comparisons to make. These three problems—possible genetic

differences, methodological problems, and identification of relevant

environmental contingencies—makethe interpretation of cross-cultural

research on infant developmentdifficult. Nevertheless, what has been

observed?

Compared to United States white infants, those reared in other

groups have been observed to be accelerated or retarded in sensorimotor

development. African infants have often been found to be precocious

(Warren, 1972; Freedman,in press), particularly in the early appearance

of major motor milestones, suchassitting, standing alone, and walking.
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Although someinvestigators have related the precocity of African in-
fants to child-rearing practices (Geber, 1958), U. S. black infants have
also been found to be precocious in the same ways (Bayley, 1965;
Nichols and Broman, 1975; Knobloch and Pasamanick, 1953). The simi-
lar pattern of precocity of urban United States black infants and rural
African infants would seem to reduce the efficacy of a cultural argument
to explain the phenomenon.

report of the flaccid muscle tone and paucity of lower limb reflexes in
Navaho newborns.

Several other reports of behavioral differences among newborns
from different populations are suggestive of gene pooldifferences (Bra-
zelton et al., 1969; Freedman, 1974), although prenatal differences are
noteasily ruled out. In a particularly well-designed study Freedman and
Freedman (1969) did show differences between smal] samples of
Chinese-American and Caucasian-American newborns whose mothers
were membersof the same Kaiser-Permanente hospital group. Presum-
ably many possible differences in prenatal life could be ruled out as
competitive hypotheses.

There are few comparable studies of infant mental or language
development cross-culturally. We do not know when object perma-
nenceor first words appearin various groups;a first step toward studies
of canalization at a population level should certainly include the simple
description of the existing group variation.

The evidence from cross-cultural studies suggests that there are
variations among groupsin therates of infant development. The origins
of these differences are possibly cultural in part and probably genetic in
part. Further studies at a descriptive level would clarify the degree of
variation among groups in developmental patterns. Studies of infants
from two gene pools—some of whom were reared by membersoftheir
own culture, compared to others adopted into families of a different
group—wouldclarify the roles of genetic and environmental differences
among groups.If canalization is strong for infant developmentin both
groups, then rearing conditions should notaffect the differences among
infants from different gene pools northe similarities among infants from
the same gene pool. Opportunities for such studies exist, as in the cases
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of black and Asian infants adopted into United States Caucasian fami-

lies. Is their rate of infant developmentsimilar to Caucasian infants in

the same families or to infants from the same gene pool reared by

membersof their own group?

Whither Studies of Canalization?

Hypotheses aboutthe strong canalization of infant developmentat

species, population, or individual levels have not been thoroughly

investigated as yet. Studies of canalization at an individual level can

benefit from several research strategies. Adoptive studies also provide a

useful technique to examine the influence of shared genotypes and

shared environments. Comparisonsof infants with their biological rela-

tives can be madefor groups reared by their own parents and others

reared by adoptive families. Further family studies of siblings and half

siblings, reared together and apart, would enhance our knowledge of

genotypic differences in development. An ingeniousnatural experiment

can be foundin the families of adult monozygotic twins. In the family

constellations are MZ twins, siblings, parents and their children, half

sibs, and separated ‘‘parent’’—child pairs (composedof the MZ twin with

the co-twin’s children). A beautiful part of the design is the intactness

and normality of the families whoarerelatedin all of those varied ways.

High heritabilities of infant developmentwithin a population would

suggest that the environments sampled are functionally equivalent and

that genotypic differences are important sources of variation. This

would be evidence for the canalization of that development within the

context of average infant environments. Current evidence from twin

and sibling studies of mental developmentleaves this model in doubt,

however, even for the one population studied. There is even less

evidence available for the canalization of mental development at a

population level.

At a species level an argument can be madefor considerable restric-

tion in phenotypic variation and for a recognizable species pattern, a

pattern shared with ourclosest primate relatives. Whatever the sources

of variation, there is a typical form of sensorimotor intelligence that

develops over the first 18 months of humanlife. This pattern, I would

argue, depends uponthe functional equivalence of most genotypes and

environments within the species. Canalization of infant sensorimotor
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intelligence is not a genetic blueprint for the emergence of particular
responses.It is , rather, a preadapted responsivenessto certain learning
opportunities. The full development of the sensorimotorskills depends
upon the infants’ encountering the appropriate learning opportunities,
but most humanenvironmentsarerich in the physical and social stimuli
that infant intelligence requires. Differences in rates of sensorimotor
developmentare notyet assignable to genetic or environmental causes,
but they are relatively unimportant variations on a strong primate
theme.
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RACE AND IQ



IQ Test Performance of Black

| | Children Adopted by White
° 1 Families *

ABSTRACT

The poor performance of black children on [Q tests and in school has been

hypothesized to arise from (a) genetic racial differences or (b) cultural/

environmental disadvantages. To separate genetic factors from rearing condi-

tions, 130 black/interracial children adopted by advantaged white families were

studied. The socially classified black adoptees, whose natural parents were edu-

cationally average, scored above the IQ and the school achievement meanof the

white population. Biological children of the adoptive parents scored even higher.

Genetic and environmental determinants of differences among the black/
interracial adoptees were largely confounded. The high IQ scoresof the socially

classified black adoptees indicate malleability for IQ under rearing conditions

that are relevant to the tests and the schools.

INTRODUCTION

It is well known that black children reared by their own families achieve IQ

scores that average about a standard deviation (15 points) below whites (Jensen,

1973; Loehlin, Lindzey, & Spuhler, 1975). This finding is at the heart of a

continuing controversy in the educational arena. Recent studies (Cleary, Hum-

*This chapter by Sandra Scarr and Richard A. Weinberg originally appeared in American Psy-

chologist, 1976, 31, 726-739. Copyright © 1976 by the American Psychological Association, Inc.

Reprinted by permission.
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phreys, Kendrick, & Wesman, 1975) confirm the hypothesis that low IQ scores
predict poor school performance, regardless of race. Thus, more black children
than white children fail to achieve academically and to earn the credentials
required by higher occupational status, with its concomitant social prestige and
economic security (Husén, 1974; Jencks, 1972).

In an attempt to remedy the alarming rate of schoolfailure, compensatory
educational programs, which were directed particularly at black children, were
introduced in the 1960s. At the same time, but for different reasons, a more
intensive intervention began: the adoption of black children by white families.
Whereas compensatory educational programsinvolvethe child for a few hours per
day, transracial adoption alters the entire social ecology of the child. Parents,
siblings, home, peers, school, neighborhood, and community—the child’s rear-
ing environment—are transformed by adoption.

The existence of transracial families offers much to the scientific study of
social milieus and intellectual performance (Grow & Shapiro, 1974; Loehlin et
al., 1975). Transracial adoption is the human analog of the cross-fostering de-
sign, commonly used in animal behavior genetics research (e.g., Manosevitz,
Lindzey, & Thiessen, 1969). The study of transracial adoption can yield esti-
mates of biological and sociocultural effects on the IQ test performance of
cross-fostered children.

The results of a transracial or cross-fostering study require careful interpreta-
tion. Black children reared in white homesare socially labeled as black and
therefore may suffer racial discrimination. Because of the unmeasuredeffects of
racism, poor IQ test performance by black children in white homes cannot be
uncritically interpreted as a result of genetic limitations. In addition, equal per-
formance by black and other adoptees cannot be interpreted as an indication of
the same range ofreaction for all groups. Again, the unknowneffects of racism
may inhibit the intellectual developmentof the black adoptees. However, equally
high IQs for black and other adoptees would imply that IQ performanceis con-

siderably malleable.

Upper-middle-class white families have an excellent reputation for rearing

children who perform well on IQ tests and in school. When such families adopt

white children, the adoptees have been foundto score above average on IQ tests,

but not as highly as the biological offspring of the same and similar families
(Burks, 1928; Freeman, Holzinger, & Mitchell, 1928; Leahy, 1935; Munsinger,

1975b; Skodak & Skeels, 1949). How do the IQ test scores of black children

adopted by white families compareto the scores of both white adoptees and the

biological children of these parents?
If black children have genetically limited intellectual potential, as some have

claimed (Jensen, 1973; Shockley, 1971, 1972), their IQ performance will fall

below that of other children reared in white upper-middle-class homes. On the

other hand, if black children have a range of reaction similar to other adoptees,
their [Q scores should have a similar distribution. The concept, range of reaction,
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refers to the fact that genotypes do not usually specify a single phenotype.

Rather, genotypes specify a range of phenotypic responsesthat the organism can

make to a variety of environmental conditions.

This is an investigation of the IQ test performance of black and interracial

black children adopted by white families in Minnesota. The present study is part

of a larger investigation of the psychosocial functioning of transracial adoptive

families. Intellectual, personality, and attitudinal tests were administered to the

parents and all children over the age of 4 years. Extensive interviews were

conducted with the parents, and ratings of the home environment were made.

Minnesota has been in the forefront of interracial adoption. Although the

black population of the state is small (.9% in 1970), there were too many black

and interracial children available for adoption and too few black families to

absorb them. Minority group children—black, American Indian, Korean, and

Vietnamese—have consequently been adopted by white families in large num-

bers. Furthermore, in recent years, many nonwhite children have been adopted

from otherstates.

The climate for interracial adoption changed dramatically in the late 1950s

and early 1960s because of the efforts of public and private agencies and the

pioneering white adoptive parents. Several agency and parent organizations were

formed to promote the adoption of black and interracial black children. The most

influential, continuing organization is the Open Door Society of Minnesota,

formed in 1966 by adoptive parents of socially classified black children. The

founding president of the Open DoorSociety is a leading columnist on one ofthe

Minneapolis daily newspapers who frequently writes about his multiracial fam-

ily. The intellectual and social climate of Minnesota is generally conducive to

liberal and humanitarian movements such as interracial adoption.

GOALS OF THE STUDY

Weposed five major questions in the study:

1. What is the estimated reaction range for IQ scores of black/interracial

children reared in typical black environments or in white adoptive homes?

2. Do interracial children (with one black and one white parent) perform at

higher levels on IQ tests than do children with two black parents; that is, does the

degree of white ancestry affect IQ scores?

3. How dothe IQ scoresof socially classified black children reared in white

homes compareto those of other adopted children and biological white children

within the same families; that is, do different racial groups, when exposed to

similar environments, have similar distributions of IQ scores?

4. How well do socially classified black children reared in white families

perform in school?
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5. How accurately can wepredict the IQ test performance of adopted children
from the educational characteristics of their natural parents, from the educa-
tional, intellectual, and other characteristics of their adoptive homes, and from
their placement histories?

THE FAMILIES

The 101 participating families were recruited through the Newsletter of the Open
Door Society and byletters from the State Department of Public Welfare Adop-
tion Unit to families with black adopted children, 4 years of age and older, who
were adopted throughout the state of Minnesota through Lutheran Social Service
and Children’s Home Society. These agencies have placed the majority of black

TABLE 1

Recruitment of Families

Method n

Department of Public Welfare letters

Noteligible to participate 46*
Unknown

Letter undelivered 43
No response 41

Eligible

Not participating

In another study 3

Don’t approve of study 2

Child appears white 3

Personal reasons 3

No reason given 3

Live too far away 10

Yes, but changed their minds 6

Participating 68
Total letters sent 228

Open Door Society

Noteligible to participate 198
Eligible

Not participating
Live too far away 4

Yes, but changed their minds 1

Participating 33
Total responses 37

* Most because their black children were under 4 years of age.
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TABLE 2

Out-of-State Origins of the Adopted Children

Origin n

Other adopted

Korea

Vietnam

Canada (Indian)

Ecuador (Indian) N
w
u
e

~
*
~

Black and interracial adopted

Illinois 4

Iowa 1

Kentucky 9

Massachusetts 11

New York 3

North Dakota 1

Ohio 2

Texas 2

Utah 1

Washington 2

Wisconsin 16

White adopted

Massachusetts 1

Total 68

and interracial children in the state. We were unable to ascertain how many

transracial adoptive families learned about the study from the Newsletter, be-

cause the mailing list of about 300 includes agencies, social workers, and in-

terested citizens. In addition, we do not know how manyofthese families were

also contacted by the State Department of Public Welfare. The support of the

Open Door Society was important, however, in affirming the legitimacy of the
study.

The State Department of Public Welfare mailed 228 letters to transracial
adoptive families. In some cases a family received more than oneletter if they
had adopted more than one child. Table 1 describes the results of the mailing. Of
the 136 families knownto be eligible for participation in the study, 74% did

participate.

The 101 participating families included 321 children 4 years of age and older:
145 biological children (81 males, 64 females) and 176 adopted children (101

males, 75 females), of whom 130 are socially classified as black and 25 as white.

The remaining 21 included Asian, North American Indian, and Latin American

Indian children.
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All of the adopted children were unrelated to the adoptive parents. Adopted
children reared in the same home were unrelated, with the exception of four
sibling pairs and onetriad adopted by the same families.

The sample of families live within a 150-mile radius of the Twin Cities
(Minneapolis-St. Paul) metropolitan area. Although nearly all of the children
were adopted in Minnesota, 68 were born outside of the state. Through interstate
cooperation, the child placement agencies arranged for the adoption of many
nonwhite children from other states. Table 2 gives the out-of-state origins of the
sample.

PROCEDURES

Most of the information was obtained directly from members of the adoptive
families. Some additional data on the natural parents and the children’s preadop-
tion history were obtained by State Department of Public Welfare personnel from
the adoption records. Achievement and aptitude test scores were supplied by
school districts for all of the school-aged children to whom suchtests had been
administered.

The lQ Assessment

Both parents and all children in the family over 4 years of age were administered
an age-appropriate IQ test as part of an extensive battery of intellectual, personal-
ity, attitudinal, and demographic measures. Children under 4 years of age were
excluded because IQ tests are less predictive of later IQ at younger ages. By 4,
the correlation of IQ with adolescent scores is about .7. The tests were adminis-

tered in the family home during two visits by a team of trained testers. The

examiners were all graduate students who had completed at least a year-long

course in psychoeducational assessment and whohad participated in a training

Session on assessmentfor this study. Among the 21 examiners were 6 males and
15 females, including 2 blacks. Testers were assigned randomly to members of

the family.

Both parents andall children 16 years of age and older were administered the

Wechsler Adult Intelligence Scale (WAIS; Wechsler, 1955). Children between 8

and 15 were given the Wechsler Intelligence Scale for Children (WISC;
Wechsler, 1949), and children between 4 and 7 were administered the

Stanford-Binet Intelligence Scale, Form L-M. (Terman& Merrill, 1972).

All scoring of protocols and computations of IQ scores were done by a

graduate student with extensive experience in administering and scoring IQ mea-

sures. This student had no contact with the families and with the examiners

except to clarify questionable responses. In no case was the scorer aware of the

child’s race or adoptivestatus.
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The Adoption Records

The Director of the Adoption Unit, State Department of Public Welfare,

abstracted the following information from the records of the adopted children and

their families:

1. The child: (a) birthdate; (b) number and dates of preadoption placements,

unless the child was in the adoptive home at 2 months of age; (c) evaluation of

the quality of preadoption placements, rated by the authors on scale of 1 = poor

to 3 = good; 4 = placementonly in the adoptive home;(d) date of placement in

adoptive home.

2. The natural parents: (a) age at birth of child; (b) educational level at birth

of child as an estimate of intellectual functioning, since IQ scores were not

available; (c) occupation of mother; (d) race.

The race of the two natural parents was usedto classify their child’s race. If a

child had one or two black parents, he was considered socially black.

Family Demographics

Aspart of the interview portion of the testing session, each parent wasaskedhis

or her birthdate, last school grade completed, occupation and whetherit was full

time or part time, range of income, and date of marriage. Occupations were

coded for prestige using the scale development from the National Opinion Re-

search Center (NORC) survey (Reiss, 1961).

The School Data

With parental consent, forms requesting recent aptitude and achievementtest

scores were mailed to the schools of all school-aged children participating in the

study; 100% of the forms were returned. Because schooldistricts use a variety of

tests,! comparable scores were combinedacross tests. For aptitude tests, a total

score was generated. For achievementtests, a vocabulary, a composite reading,

and an arithmetic score were used.

RESULTS

Since the major focus of the study wasto estimate the level of IQ performance of

the black adoptees and to account for that performance level, the nature and

quality of the children’s adoptive experience were examined.

‘Right aptitude and 11 achievement tests were used by the various school districts.
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Family Characteristics

The adoptive families who participated in the study can be characterized as
highly educated and above average in occupational status and income. Table 3 is
a summary of selected demographic characteristics of the adoptive and natural
parents.

The educational level of the adoptive parents exceeded that of the adopted
children’s natural parents by 4-5 years. The typical occupations of the adoptive
fathers were clergyman, engineer, and teacher. Nearly half (46.5%) of the
adoptive mothers were employedat least part time, typically as teachers, nurses,
and secretaries. The mean educational level of the natural parents was high
school graduation, whichis close to the median for that age cohort of the general
population. Actually, the black mothers had one year less education than the
black females in their age group (25-44). Fathers of the early-adopted black
children had slightly more. Table 4 showsthe average educational level of the
white mothers of interracial black children, the black mothers, and the black

fathers, compared to local and regional norms. (Because there were only two
white fathers of interracial children, they have been omitted from the table.) In
contrast, the mean educational level of the adoptive parents wasatypically high.
Typical occupations of the natural mothers were office workers, nurse’s aides,

TABLE 3

Demographic Characteristics of the Adoptive
and Natural Parents

Characteristic n M SD Range

Income

Adoptive 100 $15,000- $5,000 $5,000-

17,500 >$35,000

Education

Adoptive father 101 16.9 3.0 9-22
Adoptive mother 101 15.1 2.2 12-21

Natural father 46 12.1 2.0 8-17
Natural mother® 135 12.0 2.2 6-18

Age

Adoptive fathers’ 100 37.3 6.7 28-59
Adoptive mothers’ 100 35.5 5.8 26-53
Natural fathers® 55 26.3 6.6 16-44

Natural mothers°® 150 21.6 §.3 12-40

s If the 40 students are excluded, the mean is the same.
b Current.
© At birth of child.
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TABLE 4

Educational Levels of the Natural Parents of

Adopted Children, Compared to Their Populations

   

Natural
Natural parents
parents of the
of the early- North
adopted adopted Central Minneapolis-
children children region St. Paul*

Black mothers 10.8 10.8 11.9 12.0

White mothers

of interracial

children 12.4 12.6 12.5 12.5

Black fathers 12.3 12.6 12.0 12.0

Note. Levels given in years.
® Men or women, aged 25-44 years.

and students. Insufficient information was available on the occupations of the

natural fathers.

Preadoptive Experience

Table 5 includes two measuresof the children’s preadoptive placements: number

and quality. The information is presented for all adoptees and by race.

Forty-four children were placed in their adoptive homes by 2 monthsof age

and were considered to have had no previous placements. The remaining adopted

children had from oneto six previous placements. Black children had a smaller

numberof preadoption placements, and the quality of their placements was better

than that of the Asian/Indian adoptees. Fewer black children werein institutions

or were removed from homes for neglect or abuse, and more were in agency

foster homes.

Only 18 of the 176 adopted children had ever lived with their biological

parents: 7 of the Asian/Indian adoptees, for an average of 85 months; 3 of the

white children, for an average of 28 months; and 8 of the black children, for an

average of 36 months.

The Adoptive Experience

As shownin Table 5, the average age of placementin the adoptive homes was 22

months, but the median age of placement was 6 months. One hundred and eleven

children, including 99 black and interracial adoptees, were placed in their adop-

tive homes during the first year of life. The Asian and Indian children were

placed significantly later than either white or black children. The socially

classified black children, however, had lived with their adoptive families for
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TABLE 5

The Adopted Children
a

Black/
All inter- Asian /

adopted White racial Indian
(n = 176) (m = 25) (nm = 130) (n = 21)

eee

Preadoption

Numberof placementsa

M 1.06 wii 1.02 1.57
SD 1.04 1.24 .93 1.12
Range 0-6 0-4 0-6 0-4

Quality of placementss.>

M 3.17 3.46 3.18 2.50
SD .63 .84 .50 73
Range 1-4 1-4 2-4 1-4

Adoptive placement

Age of piacemente

M 22.48 19.04 17.97 60.71
SD 34.20 32.80 24.70 56.90
Range 0-189 0-94 0-124 1~189

Time in adoptive homee

M 64.70 104.20 §7.25 63.81
SD 33.50 39.30 25.50 38.20
Range 8-199 22-187 8-199 9-137

Current agee

M 87.18 123.24 74.22 124.52
SD 40.80 48.00 29.60 44.40
Range 48-257 69-257 48-201 §2-218

TLCDCSS

CASS

tpnhsheneennuspereshgangenesvewo-ennmnee

* Information available for 156 children: 22 white; 120 black /inter-
racial; 14 Asian/Indian.

b Quality of placement was rated: 1 = poor to 3 = good; 4 = placed
whenless than 2 monthsold.

¢In months.

fewer years than the others, particularly than the white adoptees. Also shown in
Table 5, black and interracial children were currently younger, on the average,
than the others.

lQ Scores of Adoptive Parents

Asindicated in Table 6, the mean WAIS IQscoresof the adoptive parents were
in the high average to superior range ofintellectual functioning. The distribution

TABLE 6

WAIS IQ Scores of Adoptive Parents

  

Mother Father

WAIS n M SD Range n M SD Range

 

Verbal 100 118.3 10.4 92-144 99 120.7 10.6 92-140
Performance 99 115.9 11.4 86-143 99 118.2 10.9 91-149
Full Scale 99 118.2 10.1 96-143 99 120.8 10.0 93-140
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of scores extends from the low average to the very superior, with considerable

restriction of range. The scores were congruent with the very high educational

level of the group.

lO Scores of the Natural Children of the Adoptive

Parents

The mean IQ scores of the natural children of the adoptive families were in the

high average to superior range of intellectual functioning. As expected from

polygenic theory, when both parents have high IQ scores, there is less regression

toward the population mean than under conditions of random mating. Table 7

gives the Stanford-Binet, WISC, and WAISresults for the natural children. Only

the Wechsler scores had a restricted range. With tests combined, the total IQ

score of the natural children averaged 116.7 with a standard deviation of 14.0.

The IQ Scores of Adopted Children

The mean IQ scores of the adopted children were in the average range. As shown

in Table 8, the scores on the three IQ tests, although for children at different age

levels, were highly comparable. The adopted children did not perform as well as

either the adoptive parents or their biological children.

For all of the groups of children, the Stanford-Binet (1972 norms) yielded a

slightly lower mean score than did the WISC or WAIS. Had the 1960 Stanford-

Binet norms been used, the average IQ scores of the children would have been 7

points higher.

lQ Scores of Adopted Children by Race

Although adopted children of various ages were administered different tests,

their performance was sufficiently comparable that we could combine the IQ

scores across the three tests. Table 9 gives the mean IQ scoresbyrace.

Althoughall groups had comparable ranges and were performing within the

average range of intellectual functioning, the black and interracial children

scored, on the average, between the white and Asian/Indian adopted groups. The

scores of the socially classified black and white groups were significantly above

the mean of the general population. The Asian/Indian adopted children scored

exactly at the population mean. The means of the three groups of adopted

children differ significantly (p < .005). The children adopted during the first

year of life scored higher than those adopted after the first year. The average

score for the 111 early-adopted group was an IQ of 111; for the 65 later adoptees,

the mean IQ score was 97.5.

For those who hypothesize that blacks have lower IQ scores than whites

because of their African ancestry, we compared socially classified black children

with one versus two black natural parents. On the average, children with two
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TABLE 7
lQ Scores of the Natural Children of the Adoptive Parents
eee

Total Males Females

Scale n M SD Range n M SD Range n M SD Range
eee

Stanford-Binet 48 113.8 16.7 81-148 26 111.6 16.5 81-148 22 116.3 16.9 88-140

WISC

Verbal 82 113.5 13.1 84-147 50 114.0 12.8 89-147 32 112.8 13.6 84-144
Performance 82 119.5 14.9 68-147 50 120.5 12.5 82-143 32 117.8 18.1 68-147
Full Scale 82 117.9 12.7 87-150 50 118.5 10.8 96-145 32 117.0 =15.3 87-150

WAIS

Verbal 14 117.5 11.0 100-139 5 121.6 13.9 103-139 9 115.2 9.2 100-125
Performance 14 117.1 10.8 103-137 5 121.8 14.6 104-137 9 115.4 8.1 103-125
Full Scale 14 118.9 11.2 101-141 5 123.0 14.9 104-141 9 116.6 8.6 101-126
ee

Note. WISC = WechslerIntelligence Scale for Children. WAIS = Wechsler Adult Intelligence Scale.
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TABLE8

lQ Scores of Adopted Children
SS

Total ~ Males Females

Scale on M SD Range n M SD Range n M SD Range

i

Stanford-Binet 122 106.5 13.9 68-144 69 107.1 12.6 80-144 53 105.6 915.5 68-136

WISC
Verbal 48 101.2 15.6 66-142 30 101.9 14.4 71-139 18 100.2 17.9 66-142
Performance 48 109.7. 17.7. 62-143 30 111.0 18.3 62-143 18 107.5 17.0 80-142
Full Scale 48 1058 16.1 64-140 30 106.9 15.8 64-140 18 104.1 16.8 80-133

WAIS
Verbal 6 983 7.0 86-107 3 95.3 87 86-107 3 101.3 2.1 99-103
Performance 6 113.5 6.5 107-119 3 1130 49 107-119 3 114.0 9.5 108-125
Full Scale 6 105.2 63 94-113 3 102.7 78 94-113 3 107.7 2.9 106-111
a

Note. WISC = Wechsler Intelligence Scale for Children. WAIS = Wechsler Adult Intelligence Scale.
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TABLE 9

IQ Scores for Adopted Children by Race,
with Tests Combined
0N»?ayTuu999999S

 

IQ scores

Children n AM SD Rangemeee

All adopted
Black andinterracial 130 106.3 13.9 68-144
White 25 111.5 16.1 62-143
Asian/Indian 21 99.9 13.3 66-129

Early-adopted
Black and interracial 9 1104 11.2 86-136
White 9 1168 13.4 99-138
Asian/Indian*
eee

® Only 3 cases.

black parents have a higher degree of African ancestry than those with one black
and one white parent. Table 10 comparesthe IQ scores, placement histories, and
natural-parent education of children with one or two black parents. Socially
classified black children with one parent of unknown,Asian, Indian, or other
racial background have been eliminated from this analysis.

The 29 children with two black parents achieved a mean IQ score of 96.8. The
68 with only one black parent scored on the average 109.0. It is essential to note,
however,that the groupsalso differed significantly (p < .05) in their placement
histories and natural mother’s education. Children with two black parents were
significantly olderat adoption, had been in the adoptive homea shorter time, and
had experienced a greater numberof preadoption placements. The natural parents
of the black/black group also averaged a year less of education than those of the
black/white group, which suggests an average difference between the groups in
intellectual ability. There were also significant differences between the adoptive
families of black/black and black/white children in father’s education and
mother’s IQ. One can see in Table 10 that the children with two black parents had
poorer histories and had natural and adoptive parents with lower educational
levels and abilities. It will be shown in the section on IQ variance that these
characteristics largely accountfor the IQ differences between black children with
one or two black parents.

Expectancy Effect

It is possible, though not likely, that the adoptive parents’ belief about the child’s
racial background could influencethe child’s intellectual development. If parents
expected interracial children to score higher than children with two black parents,
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TABLE 10

Comparison of Adopted Children with One or Two Black Natural Parents

Innn

rrr

  

Black/black Black/white®

Variable n M SD Range n M SD Range

I

a

IQ 29 96.8 12.8 80-130 68 109.0 11.5 86-136

Age at adoption? 29 32.3 33.1 1-124 68 8.9 11.2 0-52

Time in home? 29 42.2 14.3 8-120 68 60.6 17.4 33-199

Quality of placement 27 2.9 4 2-4 64 3.3 5 3-4

Number of placements 27 1.2 7 0-3 64 8 9 0-6

Natural mother’s education 22 10.9 1.9 6-14 66 12.4 1.8 7-18

Natural father’s education 15 12.1 1.4 10-16 20 12.5 2.2 8-17

Adoptive father’s education 29 16.5 2.7 12-21 68 17.2 2.8 12-21

Adoptive mother’s education 29 14.9 2.3 12-20 68 15.3 2.0 11-20

Adoptive father’s IQ 29 119.5 10.3 106-137 66 121.4 10.1 93-140

Adoptive mother’s IQ 28 «6116.4 7.5 100-129 68 119.2 10.5 96-143

ar

4266 black fathers, 2 black mothers.

>In months.

there could be an expectancy effect. Twelve interracial children were believed by

their adoptive parents to be black/black. Only two black/black children were

believed to be interracial, and they have been omitted from the analysis.

Interracial children believed to be the offspring of two black parents scored on

the average at the samelevel as interracial children correctly classified by their

adoptive parents. The mean IQ score of 43 correctly identified interracial chil-

dren was 108.4 (SD = 12.6). The average IQ score of 12 interracial children

believed to be black/black was 108.6 (SD = 10.2). There was no evidencefor an

expectancy effect.

The Criticism of Self-Selection

Self-selection has been usedto criticize the above-average IQ scores obtained in

other adoption studies. Munsinger (1975a) noted that obviously retarded and

damagedinfants are not likely to be adopted, a fact whichraises the mean IQ of

adoptees above the population average. This biasis slight, however: If all infants

with eventual IQ scoresof less than 60 (at most 3% of children) were eliminated

from the adoption pool, the mean IQ of adoptees would be raised by only | IQ

point.

Another bias could be the self-selection of families whose children appear

normalin intelligence and school work. The range of IQ scores in this study

contraindicates a strong bias in this regard, because 15 of the 176 adopted

children have IQ scores of 85 and below. Furthermore, since 74% of those

families knownto be eligible did participate and the average IQ ofall adoptees
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was 106, the average IQ of children in the 26% of the families who did not
participate would have to be unreasonably low to explain meanresults. If we
consider the sample to be composed entirely of interracial children, with white
adoptees offsetting those with two black parents, their average IQ shouldfall
between those of black and white children in the region.

To lower the average adoptee’s IQ to a hypothetical average of 95 forinterra-
cial children, the nonparticipants would have to have IQ scores that average 64,
or in the retarded range. This is highly unlikely for any sample of adopted
children.

School Achievement

The IQ assessments of the present study should bear a meaningful relationship to
school achievement. Slightly above average IQ test performance should predict
to slightly above average school achievement. The school data are also important
because they come from many different schooldistricts and are uncontaminated
by any biases that may have inadvertently influenced testing in our study. Most
importantly, they represent a ‘‘real-life’’ criterion of intellectual achievement.

Table 11 gives the mean national percentile scores for vocabulary, reading,
and mathematics achievement, and

a

total aptitude score expressed in IQ form,
for the socially classified black adopted and natural children of the adoptive
families. Although the sample sizes were rather small, the black children in
school were performingslightly above the national normson standard scholastic

TABLE 11

School Achievement Test Scores of Black/
Interracial Adopted and Natural Children:
Mean National Percentiles

eeeeeeeanaououououOQQauannaumaumauumS

MM

I

Test Vile SD n
eee

Black adoptees |
eee

Vocabulary 57.2 29.1 20
Reading 55.0 28.6 24
Mathematics 55.2 29.9 19
Aptitude (IQ) 108.8 5.9 5
eee

Natural children
eee

Vocabulary 73.1 11.7 48
Reading’ 74.5 25.8 77
Mathematics 71.3 22.6 69
Aptitude (IQ) 119.6 11.7 39

___

ee
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achievementtests, just as their IQ scores would predict. The average IQ of the

children with achievementtest scores was 104.9. The mean aptitude scores of the

5 black adoptees who had been given school-administered group IQ tests were

quite close to their average scores on the WISC and Stanford-Binet. Thecorrela-

tion between aptitude and individual IQ scores could not be calculated because of

small sample size.

The natural children of the adoptive parents scored higher than the adopted

children on scholastic achievementtests, as predicted by their individual IQ test

scores. Furthermore, their group-tested IQ performance wasalso very close to

their average IQ as assessed in this study with individual tests. The correlation

between the individual and grouptest scores of the 39 natural children was .78 (p

< .001).

SOURCES OF VARIANCEIN BLACK ADOPTEES’IQ.

SCORES

The possible effects of the adoptive experience and of natural and adoptive

family variables on IQ scores were explored in correlational and regression

analyses. To account both for the differences between black/black and black/

white children and for the above-average performance of the black adopted

children on the IQ tests, we intercorrelated their natural parents’ education,

natural mother’s race, their adoptive experience, adoptive family characteristics,

and IQ scores. We were particularly concerned about the confounding of racial

variables with preadoptive and adoptive family variables that could affect the

children’s IQ performance. Selective placementof the children of better educated

(presumably brighter) natural mothers with better educated adoptive families—a

situation that creates genotype-environmentcorrelations-also needed to be ex-

amined. The correlation matrix is presented in Table 12.

Natural Parents and the Child’s Adoptive Experience

The educational and racial characteristics of the natural mothers of the adopted

children had a great deal to do with when and by whom the children were

adopted. Less well educated mothers, who were more often black, had children

who were placed later for adoption, had spent less time in the adoptive homes,

and were adopted by families with lower educational and income levels. The

same pattern held for natural fathers’ education. (Sinceall but two of the known

natural fathers were black, father’s race was omitted from the analysis.)

The black children’s IQ scores were significantly correlated with the same

2The age of the child and the race and sex of the examiner are omitted from the tables because

they are uncorrelated with the children’s IQ scores (rs = .01, .06, and .01, respectively).
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TABLE 12
Correlations of Natural Parent Characteristics, Child’s Adoptive Experience, Adoptive Family Characteristics, and Child’s |OQ Scores for

Black/Interracial Children

>

ee

eee

] 2 3 4 5 6 7 8 9 10 Il 12 13

Natural parent characteristics

1. Natural mother’s race (117)

2. Natural mother’s education (107)2 — .36

3. Natural father’s education (37) —.19 27

Adoptive experience

4. Age at placement (130) 36 — .34 —.27
5. Time in home (130) —.45 27 37 —.31
6. Number of placements (112) .22 —.17 —.31 .50 —.21
7. Quality of placements (112) — .30 .26 17 —.37 15 — .65

Adoptive family characteristics

8. Adoptive mother’s education (130) —.10 22 12 —.10 12 —.13 .02
9. Adoptive father’s education (130) —~.13 .26 25 —.27 .26 —.14 .04 56

10. Adoptive father’s occupation (129) .O1 .O7 .04 .00 .09 .O1 — .05 31 .29
11. Family income (129) .08 16 — .06 16 12 — .04 — .06 31 .04 45
12. Adoptive father’s IQ (127) —.01 12 33 —.19 .06 — 33 .08 .26 AT 18 —.07
13. Adoptive mother’s IQ (128) —.18 .09 .29 —.01 .26 —.05 —.05 es) 30 21 27 21

Child’s IQ

14. Black adoptees (130) —.4] 31 45 — .36 30 — .36 38 .22 34 —.01 — .00 18 17

TeooSEee

L
N

neneens

Note. Total N = 130. Numbersin parentheses are ns. Also, in the correlation and regression analyses (Tables 12-14), natural mothers who werestudents atthe time
of the child’s birth were included. Of the 107 mothers of black children for whom we had educational data, 34 were students in high school or college. Since the mean
educational level of the natural mothers, with and without the students, was the sameandsincethe correlation of natural mother’s education and child’s IQ was higher
whenstudents were included, we decided to present the tables based on the larger ns.
@ Students included.
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placement and adoptive family variables. Children who were adopted earlier,

who had spent more years in the adoptive homes, who had fewer preadoptive

placements, and who had better quality placements had higher IQ scores. In

addition, adopted black and interracial children who had better educated and

higher-IQ adoptive parents had higher IQs. Thus, there was an important con-

founding ofthe characteristics of the natural parents, the preadoption experience,

and the adoptive family, all of which affected the level of the black/interracial

children’s intellectual functioning.

Selective Placement

Selective placement further confuses the sources of variance in the black chil-

dren’s intellectual functioning. As Table 12 indicates, the natural mother’s edu-

cational level is correlated with the adoptive parents’ educational level, be-

tween .22 and .26, suggesting that the adoption agencies practiced selective

placement, based on the educational information they had available. The correla-

tions of natural mother’s education and adoptive parents’ IQ scores are not as

high (.09 and .12), presumably because the agencies did not have the IQ data

available. Selective placement increases the similarity between natural parents

and their (adopted) children and between the adoptive family and their adopted

children.

The biological and social factors, many of which separately and together can

affect IQ scores, were largely confounded in the sample of black andinterracial

adoptees. Therefore, we did notattempt to estimate point values for the genetic

and environmental contributions to IQ differences. Instead, we decided to pre-

sent two regression analyses.

Whenthe biological variables were putinto the regression first, we could find

out how much of the remaining variance would be accounted for by the social

variables. When the social variables were put into the regression equationfirst,

we could determine how muchofthe remaining variance would be determined by

the biological variables. Tables 13 and 14 present the two regression analyses

(see Footnote 2).

In Table 13, the social variables, including placement and adoptive family

measures, were stepped in first. The natural family data, called biological var-

iables, were entered second into the regression equation. In Table 14, the biolog-

ical variables were entered first, the social variables second. Both steps were

statistically significant in both tables.

Whenthe social variables were entered first, they accounted for 31% of the

total variance in the IQ scores of socially classified black adopted children. The

biological variables added 4% of the variance without natural father’s education

and 11% with father’s education. (Because the sample of black children with

natural father information was small, n = 37, a separate regression including

only those children was done. The results for the other variables were very
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TABLE 13
Two-Step Multiple Regression of Biological and Adoptive Family
Variables on the IQ Scores of Black/Interracial Children, Adoptive

Variables First

———

eee

Step Multiple R R? R? change Simple r p<eee

1. Social variables

Adoptive mother’s education 22 05 .O5 22 .001
Quality of placements 44 19 14 38
Adoptive father’s IQ 45 .20 01 18
Adoptive father’s occupation 46 21 .0O —.01
Family income 46 21 .0O — .00
Adoptive mother’s IQ 46 21 01 17
Age at placement 53 28 .07 — .36
Adoptive father’s education 56 31 03 34
Number of placements 36 31 .00 — .36
Time in home 36 31 00 .30

2. Biological variables

Natural mother’s education® 7 32 Ol 31 .001
Natural mother’s race 59 35 .03 —.4]1
N
N

* Students included; natural mother’s education entered first to leave residual variance for race.

TABLE 14
Two-Step Multiple Regression of Biological and Adoptive Family
Variables on the IO Scores of Black/Interracial Children, Biological

Variables First
a

Step Multiple R R? R? change Simple r p<
ESE

1. Biological variables

Natural mother’s education? 31 .09 .09 31 .001
Natural mother’s race 44 .20 .10 —.4]

2. Social variables

Adoptive father’s occupation 44 .20 .00 —.01 .001
Adoptive father’s IQ 47 22 .03 18
Adoptive mother’s IQ 48 23 .O1 17
Quality of placements 4 29 .06 38
Adoptive father’s education 38 34 .O5 34
Family income .58 34 00 — .00
Adoptive mother’s education 38 34 .00 22
Numberof placements 59 35 01 — .36
Age at placement 59 35 .00 — .36
Time in home 59 35 00 30
a

* Students included; natural mother’s education entered first to leave residual variance for race.
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similar, and father’s education accounted for an additional 7% of the total IQ

variance. )

Whenthe biological variables were entered into the regression analysis first,

natural mother’s education and race accounted for 20% of the variance in the

black children’s IQ scores. (Natural father’s education added 11%, but the sam-

ple size was too small to include in the full analysis.) The social variables,

stepped in second, added 15% of the IQ variance.

It is impossible to distinguish the effects of the separate social and biological

variables, because 24.5 of the 35% of the variance accounted for was shared by

the so-called biological and social variables. Using part correlations, we found

that natural mother’s race and adopted father’s education each contributed 3% to

the variance of the socially classified black adoptee’s IQ scores, and the quality

of the children’s preadoptive placements contributed 2%. The remaining 1.4% of

the unique variance was contributed almost equally by the other ‘‘biological’’

and ‘‘social’’ variables.

In the case of natural mother’s race, it is unwarranted to concludethat race

stands solely for genetic differences between the races. In this sample, natural

mother’s race was correlated with many measuredsocial variables; it is conceiv-

ably correlated with other unmeasured social variables. Race does make a small

contribution to the socially classified black children’s IQ variance, independent

of the other measures, but not necessarily independent of other environmental

variables.

Another consideration in the interpretation of the regression analyses is the

restricted range of variation in adoptive family characteristics. Parental educa-

tion, IQ scores, income, occupational status, and other unmeasured family var-

iables, such as child-rearing practices, varied over half or less of their normal

range in the general population. Thus, the adoptive family variables accounted

for less of the IQ variance amongblack and interracial adoptees than they would

in a more varied adoptive population. The importance of the social variablesis

very likely to be underestimated.

DISCUSSION

This study attempted to answer five questions about the impact of transracial

adoption on the IQ performance of black andinterracial children adopted into

white homes. Thefirst question focused on the reaction range of IQ scores within

the black population. Would socially classified black children reared in eco-

nomically advantaged white homes score above those reared in black environ-

ments?

The average IQ score of black andinterracial children, adopted by advantaged

white families, was found to be 106. Early-adopted black andinterracial children
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performed at an even higherlevel. This mean represents an increaseof 1 standard
deviation abovethe average IQ of 90 usually achieved by black children reared in
their own homesin the North Central region (Kaufman & Doppelt, in press).
Furthermore, in the Minneapolis public school district, the average performance
of 4th-grade children on the Gates-MacGinitee vocabulary test at a school with
87% black and interracial enrollment in 1973 was aboutthe 21st national percen-
tile, which translates to an IQ equivalent of about 90.

Since 68 of the 130 black children were knownto have one white parent and
only 29 were knownto have had twoblack parents (the remainder were of other
mixed or unknownparentage), it may seem misleading to compare the adoptees
to black children in the general population. Evenifall of the black children were
interracial offspring, however, a strong genetic hypothesis should notpredictthat
they would score well above the white population average. Nor should they score
as highly as white adoptees. In fact, the black and interracial children of this
sample scored as highly on IQ tests as did white adopteesin previousstudies with
large samples (Burks, 1928; Leahy, 1935).

In other words, the range of reaction of socially classified black children’s IQ
scores from average (black) to advantaged (white) environments is at least 1
standard deviation. Conservatively, if we consider only the adopted children with
two black parents (and late and less favorable adoptive experiences), the IQ
reaction range is at least 10 points between these environments. If we consider
the early-adopted group, the IQ range maybe as large as 20 points. The level of
school achievements amongthe black andinterracial adopteesis further evidence
of their above-average performance on standard intellectual measures.

The dramatic increase in the IQ mean andthe additional finding that place-
ment and adoptive family characteristics account for a major portion of the IQ
differences amongthe socially classified black children strongly suggest that the
IQ scores of these children are environmentally malleable.

One reason for the substantial increase in test performance of the black and
interracial adoptees is that their rearing environments are culturally relevant to
the tests and to the school. Amid the IQ controversy, some have argued that
standardized measures are inappropriate for children whosecultural background
is different from that of the tests. While the rejection of IQ tests as predictors of
academic success, on the basisoftheir cultural bias, is untenable (Jensen, 1974),
we believe that the tests and the schools share a commonculture to which black
children are not as fully acculturated as are white children. However, the socially
classified black children in this study have been fully exposed to the culture of
the tests and the school, althoughtheyarestill socially defined as black.

lQ Comparisons within the Black Group

The second question concerned a comparison of the IQ scores of children whose
parents were both black with black children of interracial parentage. The interra-
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cial children scored about 12 points higher than those with two black parents, but

this difference was associated with large differences in maternal education and

preplacementhistory. The part correlations suggestedthat variation in the race of

mothers accounted for 3% of the children’s IQ variance, but even this percentage

of variance probably includes some additional and unmeasured environmental

differences between the groups.

For example, black mothers are knownto be at greater risk than white mothers

for nutritional deficiencies, maternal death, infant mortality, and other reproduc-

tive casualties (Scarr-Salapatek & Williams, 1973). The prematurity rate among

black mothers is more than double that of whites. These antenatalrisks are often

found to be associated with long-term developmental problems amongthe chil-

dren. The interracial children, all but two of whom have white mothers, were less

likely to have suffered any of these problems.

Comparisons of Black/Interracial, Asian/Indian, and

Natural Children of the Adoptive Families

The third question asked for comparisons among the IQ scores of black/interra-

cial, Asian/Indian adoptees, and the biological children of the adoptive families.

There were significant differences in IQ scores among the groups. Thesocially

classified black children scored on the average between the white and Asian/

Indian adoptees, but these results were confounded with placement variables.

Amongthe early adoptees, there were too few white and Asian/Indian children to

make meaningful comparisons. The black/interracial early adoptees, however,

performed at IQ 110, on the average.

Compared to adopted children in previous studies, the average IQ of 110 for

the 99 early-adopted black/interracial children compares well with the 112.6

reported by Leahy (1935, p. 285) for white adoptees in professional families.

The above-average IQ level of adopted children, reported in all adoption

studies, reflects both their better-than-average environments and the elimination

of severely retarded children from the pool of potential adoptees. Although

Munsinger’s (1975a) review concluded that adoptive family environments have

little or no impact on the intellectual development of adoptees, past studies have

not adequately tested this hypothesis. Because children who are selected for

adoption are not grossly defective, their predicted IQ level is slightly above that

of the general population. In this study, however, the adopted black/interracial

children could not have been predicted to have average IQ scores above the mean

of the white population unless adoptive family environments have considerable

impact. |

The biological children of the adoptive families scored above the average of

the black/interracial early adoptees. Not only have the biological children been in

their families since birth, but their natural parents are considerably brighter than

those of the adopted children, regardless of race.
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School Achievement

A fourth question focused on the school achievement of the black/interracial
adoptees and the biological children in the adoptive families. Black/interracial
adoptees were found to score slightly above average on school-administered
achievement and aptitude tests, as predicted by their IQ scores. The natural
children of the adoptive families scored higher than the socially classified black
adoptees on school achievement measures, a finding which is congruent with
their higher IQ scores. The school achievement data provided validation for our
IQ assessment.

Genetic and Environmental Sources of IQ Variance

The final question posed by the study dealt with the relative contributions of
biological and social environmental measures to IQ differences among the so-
cially classified black children. The placementvariables, adoptive family charac-
teristics, and genetic backgroundall contributed to the IQ differences among the
black/interracial adoptees. Because the social and biological variables were con-
founded, it is very difficult to make a clear comparison. Although this study has
an unusual sample of children, we propose that genetic and social variables are
usually confounded in families. Indeed, we suspect that genotype-environment
correlations are the rule and that they account for a sizable portion of the IQ
variance in the general population.

In making any comparison between biological and social variables, we must
be concerned about the quality of those measures. Although the adoptive family
variables are only indices of the qualities of the environmentthat have an impact
on children, the natural parent data are even more limited. It would have been
advantageous to have comparable IQ scores for the natural parents, rather than
educational levels, although the latter correlate about .7 with IQ in the general
population (Jencks, 1972).

Because the social variables accounted for a substantial portion of the IQ
variance among black/interracial adoptees, it is likely that IQ performanceis
malleable within the range of existing environments. If all black children had
environments such as those provided by the adoptive families in this study, we
would predictthat their IQ scores would be 10-20 points higher than the scores
are under current rearing conditions.

Social Implications of the Study

Given the above-average IQ scores of black/interracial children adopted transra-
cially, it may seem that we are endorsing the adoption of black children by white
families as a social policy. There is no question that adoption constitutes a
massive intervention, as noted earlier, and that it has a favorable impact on IQ
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scores. However, there is good reason whytransracial adoption is not a panacea

for low IQ scores amongblack children. Only an infinitesimally small proportion

_ of black children will ever be available for adoption, and of those, many will and

should be adopted by black families.

What we do endorseis that if higher IQ scores are considered important for

educational and occupational successs, then there is need for social action that

will provide black children with home environmentsthat facilitate the acquisition

of intellectual skills tapped by IQ measures. Although there has been some

research describing the immediate environments of middle-, working-, and

lower-class homes (Hess & Shipman, 1965; Kohn, 1959; White & Watts, 1973),

there is still a need to investigate how families, such as these transracial adoptive

families, constitute an ecological system in which IQ skills are developed. The

physical environment, the amount and quality of parent-child interaction, the

parents’ attitudes and practices in child rearing, the neighborhood and commu-

nity settings of the family, and the larger social contexts of employment, eco-

nomic security, and cultural values must be all considered in describing the

parameters of family effects.

Educational interventions alone are unlikely to have the effects reported here

for adoption. Schools, as presently constituted, cannot have the far-reaching,

intensive impact of the family and home.

Our emphasis on IQ scores in this study is not an endorsement of IQ as the

ultimate human value. Although important for functioning in middle-class educa-

tional environments, IQ tests do not sample a huge spectrum of human charac-

teristics that are requisite for social adjustment. Empathy, sociability, and al-

truism, to name a few, are important humanattributes that are not guaranteed by

a high IQ. Furthermore, successful adaptation within ethnic subgroups may be

less dependentonthe intellectual skills tapped by IQ measuresthan is adaptation

in middle-class white settings.

This study was not designed to address the social issues we have just high-

lighted. Rather, it was intended to examinethe effects of cross-fostering on the IQ

scores of black/interracial children. The major questions of the study concerned

the relative effects of genetic background and social environment on IQ levels

and variations amongsocially classified black children. The major findingsof the

study support the view that the social environment plays a dominantrole in

determining the average IQ level of black children and that both social and

genetic variables contribute to individual variation among them.
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Comments and Replies

COMMENT:IQ, RACE, AND ADOPTION*

In their article, Scarr and Weinberg (October 1976) stated that their results
‘“support the view that the social environment plays a dominantrole in determin-
ing the average IQ level of black children and that both social and genetic
variables contribute to individual variation among them’’ (p. 739). Surely the
authors are not suggesting that the factors influencing the IQs of individuals are
different from those affecting the mean IQ of the population. The mean, afterall,
is just an abstraction from individual scores. Perhaps what Scarr and Weinberg
meant wasthat their data support the view that the difference between the black
IQ mean and the white IQ mean is due to social factors, while individual dif-
ferences within the populations are a function of both social and genetic var-
iables. While their results are consistent with the position that race differencesin
IQ are environmental, we believe that the genetic and social variables in this
study were sufficiently confounded sothat the results are consistent with virtually
any theory of race differences in IQ.

The study does demonstrate rather convincingly that the IQs of black children
are environmentally malleable. It does not, however, contradict the results of
studies showingthat IQ is highly heritable (Jensen, 1967; Munsinger, 1975). As
has been pointed out by Jensen (1969) and others (McCall, Appelbaum, &
Hogarty, 1973), even if the heritability of IQ is as high as .80, large changes in

*The comments by Werner, Lane, and Mohanty; Nichols; and McNemar; andthe reply by Scarr
and Weinbergoriginally appeared in American Psychologist, 1977, 32, 677-683. Copyright © 1977
by the American Psychological Association. Reprinted by permission.
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the environment (within the range occurring in the population) could result in

substantial changes in IQ. To wit: If the standard deviation in IQ test perfor-

mance is 15, then the variance is 225. Twenty percent, or 45, would be the

variance attributable to nongenetic factors. Therefore, with a 1 standard devia-

tion change in environmental quality, a change as large as \/45 or 6.71 IQ points

would not be unexpected (cf. Jensen, 1973). Considering the descriptions pro-

vided by Scarr and Weinberg of the adopting families (see their Table 3) and

preplacement histories (Table 5), it is not unreasonable to assumethat the

adopted children were provided with an environment about 3 standard deviations

above what they would have received had they not been adopted. An increase of

about 20 IQ points would, therefore, not be unexpected. They found that the

average IQ of black andinterracially adopted children was 106, an increase of

about 16 points above the average black child in the same region of the country.

Clearly, their data are consistent with a heritability estimate of .80.

The finding that children with two black parents scored 12 IQ points lower

than children with only one black parentis, at first, quite striking. The authors

correctly point out that most, but notall, of the difference is confounded with the

social variables. They interpret this to meanthat the difference in the two groups

is due to differences on the social variables (both measured and unmeasured).

There is no way of determining, however, whether differences in racial ancestry

are related to IQ because of their mutual correlation with the social variables or

whethertherelation of the social variables to IQ is due to their mutual correlation

with racial ancestry. These data simply do not differentiate between the various

theories of race differences in IQ performance.

Thesocial and biological variables in this study were confounded, thus mak-

ing it impossible to draw any unambiguousconclusions. It is clear that Scarr and

Weinberg are aware of this drawback: ‘‘we propose that genetic and social

variables are usually confounded in families’’ (p. 738). Nevertheless, they at-

tempt to determinethe relative contribution of social and genetic factors to the

variance in IQ scores of the adopted children. Their analysis is uninformative

because the estimates are not meaningful outside this particular sample. The

degree to which the adoptive parents provided differing environments and the

degree to which the natural parents differed genetically were probably the

main contributing factors in the estimates of variance explained. The prob-

lem is similar to that encountered in estimating variance components with a

fixed-effects design (Dooling & Danks, 1975). Even ignoring this statistical

problem, the analysis of the relative contributions of social and genetic fac-

tors is not convincing. Only 2 biological variables are pitted against 10 social

variables. Further, one of the biological variables, mother’s race, is dichotomous

and hence its predictive power is quite limited. The other variable, mother’s

education, is not an adequate measureof her IQ. The inadequacy of this measure

is accentuated for black females who probably have had limited educational

opportunities. Still, in spite of these biases against the biological variables, they



138 COMMENTS AND REPLIES

appear to make a strong contribution. With father’s education added to the 2
biological variables, the unique variance attributable to the 10 social variables
and the 3 biological variables is approximately equal. Scarr and Weinberg make
a case for the significance of other ‘‘unmeasured social variables,’’ but an even

stronger case can be madefor a numberof important and unmeasured biological
variables. We are not advocating a genetic model, we only wantto note thatit is
one of many alternatives that fit the data.

Finally, Scarr and Weinberg suggest that their data maybeof social signifi-

cance. This contention is hard to follow. It is difficult to see any value, either
scientific or applied, in transracial adoption studies. If one is interested in the
genetics of intelligence, then there must be better waysof investigating the topic.
There is probably no other area in psychology in which so many variables are
confounded. Asfar as practical differences are concerned, we think most would

agree that the best policy is to provide every child with the best possible en-
vironment. Neither genetic differences between groups norheritability as high

as .80 would precludethe possibility of intervention programs having substantial

beneficial effects. Questions aboutthe possibility of race differences do not have

to be answered to justify these programs.
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COMMENT: BLACK CHILDREN ADOPTED BY WHITE
FAMILIES

The interesting data on black children adopted by white families, provided by

Scarr and Weinberg (October 1976), unfortunately suffer from the trade-off, so

frequently encountered in the behavioral sciences, between the social relevance

and the methodological adequacy of data. The part of their data that most lends

itself to rigorous analysis and interpretation is the correlation among the charac-

teristics of the biological parents, the adoptive experience, the adoptive family,

and the child’s IQ for the 130 black andinterracial adopted children. The com-

plete matrix of intercorrelations of these 14 variables was given in Scarr and

Weinberg’s Table 12 (p. 734). Since there were substantial correlations between

the characteristics of the biological mother and the adoptive experience, Scarr

and Weinberg performeda regression analysis in an attempt to disentangle some

of the confounding. Although they did not identify it as such, their analysis was

essentially a partitioning of variance or commonality analysis in which the pre-

dictable variance of the child’s IQ waspartitioned into a part uniquely associated

with the characteristics of the biological mother (biological variables), a part

uniquely associated with the characteristics of the adoptive family and adoptive
experience (social variables), and a part jointly associated with the two sets of
variables. The joint part, or commonality, results from the confounding of
the two sets of variables, and cannot, from the present data, be attributed to

either. This type of analysis was introduced by Mood (1971) and has since been

discussed favorably in several respected methodological texts (Cooley & Lohnes,

1976, pp. 218-223; Kerlinger & Pedhazur, 1973, pp. 297-305).

The partitioning of variance presented by Scarr and Weinberg is shown in the
first column of Table 1. On the basis of these results they concluded:

Because the social variables accounted for a substantial portion of the IQ variance

among black/interracial adoptees, it is likely that IQ performance is malleable
within the range of existing environments. If all black children had environments
such as those provided by the adoptive families in this study, we would predict that
their IQ scores would be 10-20 points higher than the scores are under current
rearing conditions. (p. 738)

The partitioning of variance performed by Scarr and Weinberg, however,
neglected the fact that multiple regression capitalizes on chance relationships in
the sample and, thus, overestimates the multiple correlation prevailing in the
population. The degree of overestimation increases with the numberof variables
in the equation. Since there were 10 social variables and only 2 biological
variables, the overestimation was greater for the social variables than for the
biological variables. This bias may be eliminated by basing the partitioning of
variance on estimated-population multiple correlations instead of on the sample
values used by Scarr and Weinberg. Darlington (1968) has provided formulas for
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TABLE 1

Partitioning of Variance of Adopted Child's IQ

  

Proportions of variance

Reported by Based on estimated-

 

| Scarr and population multiple
Variance partitions Weinberg# correlations>

Unique variance

2 biological variables 04 .023
10 social variables 15 .029

Commonality

Biological and social 16° 134
Variance accounted for 35 .186
Estimated error of measurement? 10 .100
Unexplained variance 55 114

Total variance of child’s IQ 1.00 1.000

 

Note. Data from Scarr and Weinberg (1976).
* Scarrand Weinberg reported only the first four numbers in this column. The last three were

added for completeness.
b Proportions of variance are reported to three decimal places to better reveal the small differ-

ences among somepartitions. It is not intended to convey a spurious indication of accuracy.
¢ In the text (p. 736), Scarr and Weinberg reported the shared variance to be 24.5%. It is not

clear ie they arrived at this figure. My calculations from their correlations show a shared variance
0 . ‘O°

d A reliability of .90 was somewhatarbitrarily assumed for the IQ tests.

obtaining these estimates from the numberof variables, the number ofcases, and

the sample multiple correlation (Formulas 12 and 14). The partitions of variance

shown in the second column of Table | were based on these estimated population

values. The effect of this correction was to increase the unexplained variance,as

would be expected, to reduce the unique variance of the social variables to a

value about equal to that of the biological variables, and to increase the relative

importance of the commonality. These results show the confounding of biologi-

cal and social variables to be so great that little should be said about their unique

contributions other than that they are quite small.

The 10 social variables consisted of six characteristics of the adoptive family

(e.g., education and IQ of the adoptive parents) and four characteristics of the

adoptive experience (e.g., age at placement and numberof previous placements),

which were combined for the partitioning of variance. Yet these two types of

social variables, which were identified separately in the correlation matrix, rep-

resent different kinds of environmental influences on the adopted child, and they

should be studied separately. Fortunately, partitioning of variance is not limited

to two sets of variables. |
Table 2 showsa partitioning of the variance of the adopted children’s IQsthat

separates the effects of the two types of social variables. The calculations in this

table were based on estimated-population multiple correlations, since the number

of variables in the three sets was unequal. Thus, it is a redistribution of the same



l.1. BLACK CHILDREN ADOPTED BY WHITE FAMILIES 141

proportion of variance accounted for (.186) in the second column of Table 1.

These results show more clearly where the confounding lies and with what

influences the unique contribution of the social variables is associated.

The confounding of the race and education of the mother with the social

variables was with the characteristics of the adoption itself rather than with the

characteristics of the adoptive family. A close look at the correlation matrix

reveals that the confounding consisted almost entirely of the interracial children

of white mothers experiencing the more favorable adoption circumstances. They

were adopted at a younger age, they had fewer placements before adoption, the

quality of their placements was better, and they had spent more time in the

adoptive family than had the children of black mothers. The confounding of these

two variables—race of mother and favorableness of placement—accounted for

over half of the total explained variance, since these variables had among the

highest correlations with the child’s IQ. Children of white mothers and those

with more favorable placements tended to obtain the higher scores. It is unfortu-

nate that the data do not allow further separation of these two quite different and
heuristically titillating variables. I have computed numerouspartial correlations

in the attempt, but the confounding seemsto be in the nature of the sample rather

than in the indicators.

TABLE 2

Additional Partitioning of Variance of Adopted Child's IQ

Proportions of variance
based on estimated-
population multiple

Variance partitions correlations®

Unique variance

2 characteristics of the biological mother (BM) .023

4 characteristics of the adoptive experience (AE) .029

6 characteristics of the adoptive family (AF) O00

Commonalities

BM X AE 107

BM X AF .006

AE X AF 014

BM X AE X AF | 007

Variance accounted for .186

Estimated error of measurement .100

Unexplained variance 714

Total variance of child’s IQ 1.000

® Proportions of variance are reported to three decimal places to better reveal the small differences
among somepartitions. It is not intended to convey a spurious indication of accuracy.

> The calculated value for this unique variance was —.014, which was changed to zero because
unique variances cannot be negative (although commonalities can). The estimation of population
multiple correlations can result in negative values, which should then be changed to zero. See
Darlington (1968) for an explanation. Because of missing data for manyvariables, the correlations
in Scarr and Weinberg’s Table 12 were calculated on varying Ns. An average value for N of 120
was usedin calculating the estimated-population multiple correlations.

¢ A reliability of .90 was somewhatarbitrarily assumed for the IQ tests.
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The unique contributions to explained variance were small relative to the
commonality, but, as Scarr and Weinberg indicated, they were highly significant
statistically.’ The partitioning of variance attributed no unique contribution to the
characteristics of the adoptive family, but instead assigned all of the unique
social variance to the circumstances of adoption. The characteristics of the
biological mother, of course, retained the same unique contribution that was

shownin Table 1. Other things being equal, these uniquenessesindicate that both
the characteristics of the biological mother and the circumstances of the adoption
significantly influenced the IQ of the child. However, since these unique con-
tributions to variance were approximately equal and were quite small relative to
the commonality, they give little help in apportioning the joint variance.

The absence of a unique contribution or even a substantial commonality for
the characteristics of the adoptive family leaves some of Scarr and Weinberg’s
more sanguine conclusions without adequate empirical support. For example,
they stated that ‘‘one reason for the substantial increase in test performanceofthe
black and interracial adoptees is that their rearing environments are culturally
relevant to the tests and to the school’’ (p. 737). This statement seems to have
been prompted by the relatively large uniqueness observed for the social var-
lables in their partitioning of variance. However, we haveseen that the part of
this unique variance that was not due to capitalization on chance wasassociated
with the circumstances of the adoption, not with the culture of the adoptive
family.

The ‘‘substantial increase in test performance’’ mentioned in the above quota-
tion referred to the finding of an average IQ of 106 for the black andinterracial
adopted children. Scarr and Weinberg claimed that ‘‘this mean represents an
increase of 1 standard deviation abovethe average IQ of 90 usually achieved by

black children reared in their own homesin the North Central region’’ (p. 736).
Regional norms leave something to be desired as a control group for these

unusual adopted children. They were selected at an average age of 18 months by

adoptive parents of above-average intelligence and education at a time when

there was a surplus of available black children from which to choose. Fifty-six
percent of the biological mothers were white. It seems quite reasonable that
under such circumstances, an above-average group of children would be
selected—if not by the parents then by the agencies who were attempting to

promote interracial adoption at the time. At least this is a plausible rival

hypothesis that cannot be ruled out from the data presented.

'The fact that variance components are greater than zero, when based on estimated-population

multiple correlations, is, in itself, an indication ofstatistical significance. My experience hasbeenthat

when multiple correlations are not significant at somewhere between the .05 and .01 levels by conven-

tional F tests, the estimated-population multiple correlation, derived from the Darlington formulas, is

_ Zero.
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COMMENT: STATISTICS CAN MISLEAD

Sandra Scarr and Richard A. Weinberg (October 1976) provide yet another

example of how statistics can mislead. In brief, these authors attempted, among

other things, to ascertain the relative contributions of 10 ‘‘social’’ and 2 (3 if

natural father’s education is included) ‘‘biological’’ variables to the IQ variance

of 130 socially classified black children who had been adopted by, and had
resided an average of 5 years with, white families. The statistical treatment
involved two ‘‘2-step’’ multiple regression analyses. In the first analysis, R? was

calculated for the social (soc.) variables as Step 1, then with the biological (biol.)
variables included as Step 2 (i.e., soc. add biol.); in the second, R? was calcu-

lated for the biological variables as Step 1, then with the social variables included
as Step 2 (i.e., biol. add soc.). Whichever set of variables, when added to the

regression equation as Step 2, increased R? the most was declared the winner in
the genetic-environment sweepstakes. The results, without natural father’s edu-
cation (excluded because of small N = 37), were:

Soc. add biol., R?,.31 up to .35

Biol. add soc., R?, .20 up to .35,

and with natural father’s education included:

Soc. add biol., R?, .31 up to .42

Biol. add soc., R?, .31 up to .42

The authors say that ‘‘the social variables accounted for a substantial portion
of the IQ variance’’ (p. 738) and that ‘‘these [social] characteristics largely
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accountfor the IQ differences between black children’’ (p. 732). This claim was

apparently based onthefirst set of four R® values (15% more variance by adding
the social variables, contrasted with only 4% by adding the biological variables),
a claim that ignores the equal increments when natural father’s education was
included.

But my main concern is about twoseriousstatistical problems in this type of
stepwise multiple regression analysis, the first of which has to do with the
differentlially biasing effect on R? when one starts with 10 variables and then
adds 2 variables versus starting with 2 variables and then adding 10 variables (as
holds for the first four R? values; 10 and 3 versus 3 and 10 for the secondset).
WhenI use the so-called shrinkage formula as a very nearly unbiased estimator,I
get the following:

Soc. add biol., R*, .25 up to .28

Biol. add soc., R?, .19 up to .28,

and for natural father’s education included:

Soc. add biol., R*, .25 up to .35
Biol. add soc., R?, .29 up to .35.

Bythe authors’ wayof interpreting results, the first set of unbiased R*s would

still seem to support their claim, because the increment of variance is 9% for the
social versus 3% for the biological variables, but now the seemingly forgotten
contribution of natural father’s education reverses the relative incremental con-

tribution to variance: 6% for social versus 10% for biological. Note also that for

both the biased and the corrected sets of R?s, the inclusion of natural father’s

education explains 7% more variance.

The second difficulty with this type of incremental analysis is the fact that no

statistical significance test is available for the difference between increments,

such as 9% — 3% = 6% (or 10% — 6% = 4%). True, a separate increment can

be tested as the difference between two R? values, but that does not yield the

needed single probability for the chance occurrence of as large a difference
between two increments as 6% (or 4%).

The actual results based on the necessarily corrected, or unbiased, R*s show

opposing ‘‘trends.’’ The ‘‘naturite’’ who seizes onto the analysis that includes

natural father’s education should not forget that low N of 37. The ‘‘nurturite’’

who thinks the first set, unbiased and based on larger N(s), is indicative of

something should beware of the obvious fact, admitted and then ignored by Scarr

and Weinberg, that selective placement was operative. Then there is the ques-

tion: What would the results have been if the IQs of the natural parents had been

available and included among the ‘‘biological’’ variables? After all, biology was

represented only by the natural mother’s (and father’s) education and the

mother’s race (70% white, 30% black).
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QUINN McNEMAR

Stanford University

REPLY: REDISCOVERING OLD TRUTHS, OR A WORD BY
THE WISE IS SOMETIMES LOST |

Each generation of psychologists rediscovers the nature-nurture problem. Con-

temporary students of the issue have been handicapped, however, by a chasm in

intellectual history between the present group of middle-aged, behavioral scien-

tists who ruled the issue out of polite discourse, and older generations of

scholars, who actually did research on the problem. Those of us who were

educated in the 1950s and early 1960s were taught, for the most part, an
environmentalism-run-amok. From the mid-1960s on, the nature-nurture prob-

lem took on new life, but, alas, few of us were in contact with the wisdom of

earlier generations.

To rediscover what used to be widely known about nature and nurture, let us
examine some wisdom in Woodworth’s (1941, pp. 30-31) classic book:

These two statements—(1) that differences in environment can produce substantial
differences in intelligence, and (2) that the differences actually present in a com-
munity are not due mostly to differences in environment—may appear mutually

contradictory. That they are not contradictory has been emphatically pointed out by

several students of the nature-nurture problem. For example:

Thorndike (1914): ‘‘If the environments are alike with respect to a trait, the

differences in respect to it are due entirely to original nature;... if the original
natures are alike with respect to a trait, the differences in respect to it are due

entirely to differences of training. .. . Many disagreements spring from a confusion
of what may be called absolute achievement with what may becalled relative
achievement. A man may move upa long distance from zero and nevertheless be
lower downthan before in comparison with other men who have movedupstill
farther. The commonesterror... is that of concluding from the importanceof. . .
heredity that education and social control in generalare futile... . To the real work
of man for man,—the increase of achievement through improvement of the
environment,—the influence of heredity offers no barrier. ’’

Shuttleworth (1935): ‘‘The data of Burks indicate very clearly that interfamily
environmental differences account for a much smaller proportion... of the vari-
ance... in intelligence than do hereditary differences.... The inferiority com-
plex which many educators and environmentalists have created for themselves
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by the misinterpretation of these and similar data is a most bizarre phenomenon. It

does notfollow that the general level of the environmentis a relatively unimportant
factor in determining the general level of intelligence, but only that environmental

differences are relatively small in comparison with hereditary differences in deter-
mining individual differences in intelligence. Even if environmental differences
accounted for zero per cent and hereditary differences accounted for one hundred
per cent of the individual differences in intelligence, it would still be true that the
general level of the environment would be a most important factor determining the

general level of intelligence.”’

Shuttleworth’s statement bears particular emphasis in light of the comments
by Werneret al., Nichols, and McNemar. These comments focus onheritabilities
or the partitioning of variance to account for individual differences within the
sample of adopted children. The major import of the Scarr and Weinberg (1976)
study, however, was to demonstrate the malleability of IQ scores for the entire
groupofblack andinterracial children, reared in homesthat are socioeconomically
advantaged and culturally relevant to IQ test and school performance.

Are Individual Differences Genetic?

Nothing in our paper denied the importanceof genetic differences for variation in

IQ scores. As Thorndike (1914) reminded us, there may be considerable im-

provementin the absolute achievementlevel of the whole group without implica-

tion for the sources of individual variation. Unfortunately, it is hopeless to try to

estimate the relative importance of hereditary and environmental differences

from this sample of adopted children. Theoretically, a group of children unre-

lated to their rearing parents could provide a direct estimate of the effects of

environmental differences between families, but in fact, adoptive families alone

are insufficient for this purpose because environmental variation within adoptive

families is quite restricted, compared to the population. (Adoptive homesareail

socioeconomically advantaged, as we said, although not 3 standard deviations

above the natural parents.) Adoptive samples will always have restricted en-

vironmental variation, because they are selected by agencies for their virtues.

One cannot estimate the true effects of variation-in-virtues from a sample that

hardly varies in virtues. Only the comparison of the adopted parent-child similar-

ity with that of equally selected biologically related parents and children can

begin to estimate the relative effects of genetic and environmental differences,

and then only under a massive set of tenuous assumptions, too arcane to discuss

in this context. (It so happensthat the adoptive parents of the black and interra-

cial children also have many biological offspring. We will report variance

analyses and heritability estimates [Scarr & Weinberg, 1977, 1979] based on the

same families.)

The regression analyses reported in our October 1976 article reflected our
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curiosity about the sources of individual differences among the children in this

sample. We wanted to know to what extent their individual differences were

influenced by genetic differences, by differences in early experience, and by

differences in their rearing environments. Wedid not attempt to generalize the

regression analyses to any broader population.

~ SES and Cultural Differences

One excellent reason for not generalizing the regression equations from this

sample is that the rearing environments of the adoptive homesare notat all

representative of the usual rearing environments of black children. The dif-

ferences between the adoptive and typical homesof such children are not merely

socioeconomic advantages in the former, as both comments propose, but also

cultural differences—in the sense that these adoptive families foster very effec-

tively the developmentof skills and knowledge that are sampled by standardized

tests and reflected in school performance. Support for this view of cultural

differences comes from the study of interracial children reared by their black or

white mothers (Willerman, Naylor, & Myrianthopoulos, 1970). The interracial

offspring of white mothers and black fathers scored about 8 IQ points higher than

the comparably interracial offspring of black mothers and white fathers reared by

their black mothers. (The parents in the two kindsof pairings had similar educa-

tional levels.)

Racial Versus Individual Differences

Although the unusual array of environments for black children in the adoptive

families limits what one can conclude about the sourcesof individual differences

in the black population, the adoptive sample provides a quasi-experimental

treatment (called socioeconomically advantaged and test-school-relevant rearing

environment) for a group of children who do not usually experience such envi-

ronments. As westated, transracial adoption is a human analog to the cross-

fostering design. This is one of the few ways to study racial differences, as

opposed to individual differences within races. Anotheris to study variation in

degree of African ancestry (Scarr, Pakstis, Katz, & Barker, in press). Degree of

African ancestry was found to be uncorrelated with differences in intellectual

skills within a black population.

The study of racial differences cannot use an individual-differences approach

to sort out possible genetic from environmental differences. The two quasi-

experimental designs, suggested above, permit inferences about the sources of

racial differences because they capitalize on naturally occurring variation in one

parameter, holding the other (more or less) constant. In the study of transracial

adoption of black children, racial backgroundis held constant and sociocultural
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environmentof the homeis variedin relation to the criteria of tests and schools.
In the ancestry study, the sociocultural milieu is held constant(all individuals are
socially classified as black) and racial background is varied. Loehlin, Lindzey,
and Spuhler (1975) provide a valuable review of research strategies for racial
differences.

On the value of such studies: we believe that new information is always
preferable to old rumors.

Factual Errors

Nichols refers to an average age of adoption as 18 months, but he neglects the
median age of adoption of 6 months, as stated on page 117 of our chapter. Since
the 99 black and interracial children adopted in the first year of life have average
IQ scores of 110, it is hard to argue that their mean is not above the mean ofthe
black or white populations in the area. In addition, Nichols states that there was
an excess of black children from whom to choose;this is simply not true. No
adoptive parents were given their choice of one among several children. In fact,
of all the black children adopted in the state of Minnesota, we could find only
two whohad been adopted by black families; all the rest were adopted by white
families, and the only selective factors among those white families were whether
or not they were willing to accept an older or handicappedchild (as in any other
adoption). Most families had to wait quite awhile before the agency located a
child for them to adopt, especially an infant. Only in the early 1960s wasthere a
group of black children in the state awaiting adoption for whom noblack families
could be found. Atthat time the agencies beganto recruit white families, andall
75 or so black children in foster homes were placed quickly.

Statistical Problems

Nichols has misconstrued Darlington’s (1968) formulas, which do notin fact
provide an estimate of ‘‘the multiple correlation prevailing in the population. ’’
Such an estimate is provided by the conventional adjustment for shrinkage, for
example, Cohen and Cohen (1975, pp. 106-107). For our data, the shrunken R2
is .28, instead of the .19 in Nichols’ Table 1.

It is possible to play around with the sets and subsets of social and biological
variables and to produce different regression results, as Nichols did. If one
subdivides the social variables into two sets instead of entering them into the
regression equation as a single set, of course, the results are different. We
published the correlations, means, and standard deviations, so that one and all
may play that game. Wewill not argue with Nichols abouthis results, but we do
question the wisdom of focusing so muchattention on the sources of variation
among the adopted children and solittle on the high averageintellectual level of
the group.
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SANDRA SCARR

RICHARD A. WEINBERG

University of Minnesota

COMMENT: THE RIP IN SOCIAL SCIENTIFIC

REPORTING*

Werespect the Americantradition of freedom of the press. Oris it the relative

freedom? Complete freedom of the press would be chaotic. Manyof us have sent

articles, books, plays, and poemsto editors and have experienced them being

rejected—silences as we may choose to conceive it. From an editor’s point of

view, however, our literary creations may be incomprehensible, boring, poorly

conceived, or lacking in scientific merit. Denial of access to the press, as it turns

out, often serves a more noble purpose than hushing worthy material from an

*This comment by Oden & MacDonald andthe reply by Scarr & Weinberg originally appeared in

American Psychologist, 1978, 33, 952-957. Copyright © 1978 by the American Psychological

Association. Reprinted by permission.
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awaiting audience. Responsible selection assists the reader in the job of wading
throughrivers of drivel to reach worthwhile articles and, incidentally, keeps our

journals down to a reasonable size. We agree with the practice of editorial
Selection. Freedom of the press implies someliterary standards, and in our
profession, reporting requires scientific criteria as minima for publication.

In this comment, weare calling for editorial criteria. Some maycall it censor-
ship. The call reflects our concern for a raising of consciousness regarding
scientific reporting. All scientists must be careful to report results objectively and

accurately, of course. But in addition, social scientists reporting on human
studies must report work such that readers of many levels of sophistication will

come to reasonable conclusions and not unwarranted ones.

The awareness we are trying to raise regards reasonable inferential process
(RIP), and we are concerned aboutit not only in the sensethat the social scientist

keep discussions related to data, but also that discussions and implications be
presented such that the reader will not be misled. It was, in fact, our reading of an

article in the American Psychologist which led to the drafting of this comment.

The article was ‘IQ Test Performance of Black Children Adopted by White

Families’? by Sandra Scarr and Richard A. Weinberg in the October 1976

American Psychologist. The article exemplifies what we regard as reasonable

social scientific procedure followed by unreasonable social commentary which,

unfortunately, carries with it the smack of scientific authority.

At the outset, the authors describe ‘‘transracial adoption’’ and assert that such

adoption is *‘the human analog ofthe cross-fostering design commonly used in

animal behavior genetics research’’ (Scarr & Weinberg, 1976, p. 726). The

article actually describes a study in which black, ‘‘interracial,’’ and Indian/
Oriental children adopted by middle-class white families are compared on IQ and

school performancetests to the natural children of the adoptive parents.

The authors mention fostering in rather inclusive terms, but the particular
families represented in this study may well practice a style of fostering that is, in
itself, rather unusual (Kribs, 1972; Skeels, 1966). Cross-fostering studies control

both the environmentandthe genetics of the subjects (Manosevitz, Lindzey, &
Thiessen, 1969). This study did neither. Unfortunately, the study does not con-

sider what black, interracial, or Indian/Oriental children would do in middle-

class families with their own ethnic origin, nor do they include data regarding

white children fostered in nonwhite homes. Wesay ‘‘unfortunately’’ because the

original goals of the cited study can only be answered by truly ‘‘cross-

fostering’’ study with the controls of such a procedure.

It is not just the methodology, however, to which we address our remarks.

Rather, it is to the inferences that are so readily available from the article,

although not alwaysspecifically stated by the authors. For example, in develop-
ing the article, ‘‘race’’ seems to be an independentvariable although no defini-
tion of race is presented. It appears, from the way the sample was developed, that

the authors of the article did not know, in fact, the genealogy of the black or
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interracial adoptees. From whatourhistorianstell us (Reuter, 1931; Washington,

1970), the vast majority of what we refer to as blacks in Americaare actually the

progeny of many degrees of miscegenation. Genetically, the ‘‘interracial’’ chil-

dren (one white and one black parent) are probably genotypically a good deal

more white than black. In short, the Scarr-Weinberg sample of adoptees is what

we mightcall a racial hodge-podge, rather than a well-defined sample. It might

be more appropriate to relabel the dimension ‘‘ethnic’’ and recognize that these

adoptees come from different social backgrounds. But even then, a good argu-

ment could be madethat the ‘‘interracial’’ adoptees (from one socially classed

black parent and one white parent) come from neither the black nor the white

culture (Crow & Shapiro, 1974). But let us not dwell on whether ‘‘black’’ is a

genetic or ethnic variable. We do not want to continue a ho-hum discussion in

which, once again, black (ethnic) children are shown to be responsive to the

social conditions in which they are raised (Munsinger, 1975; Scott & Smith,

1972; Tobias, 1974).

After a detailed and what we consider well-laid-out explanation of what was

done and found, the theme advocating transracial adoption, begun in the opening

discussion, is picked up again on page 132 of the chapter: ‘‘If all black children

had environments such as those provided by the adoptive families... . IQ scores

would be 10 to 20 points higher.’’ It could also be said that the same numberof

IQ points would be added if the children of the study were adopted by black

families of similar social means andstatus. But the latter is not said. Again,

while the statements may well be innocent enough, they maintain a lopsided

presentation in favor of the inference that white (implying race) parents, rather

than advantagedparents (implying social class) is the potent variable. In the next

paragraphs the authors seem to imply cross-adoption as a ‘‘remedial’’ action:

‘‘There is no question that adoption constitutes a massive intervention”’ and *‘if

higher IQ scores are considered important. . . then there is need for social action

that will provide black children with home environments that facilitate the ac-

quisition of intellectual skills tapped by IQ measures’’ (p. 133). But Scarr and

Weinberg deny the suggestion of a pat solution to the problem of certain black

children of low IQs and the undesirable social sequelae related to IQs. Theystate

that ‘‘transracial adoption is not a panacea for low IQ scores among black

children’’ and that ‘‘only an infinitesimally small proportion of black children

would ever be available for adoption, and of those, many will and should be

adopted by black families’’ (p. 133, emphasis in original). Scarr and Weinberg

later state that they are aware that the ‘‘intervention’’ they suggest at two points

in their article is not a solution to the problem of black students with low IQs.

Perhaps the problem with the article is similar to that of a positive afterimage.

Scarr and Weinberg present a suggestion and then withdraw it from our view.

But the positive afterimage of the presentation does not disappear with the re-

moval of the suggestion via belated disclaimer.

For the brief time that we are confronted with the afterimage that transracial
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adoptionis a favorable solution to the low-IQ problems of someblack children,
we are reminded that the suggestion suffers many flaws, of which we shall
mention three. First is the defining of transracial adoption as an ‘‘intervention. ’’
An intervention, as we understand the word, refers to a well-defined procedure
for altering the behavior, attitude, or condition of a specified deficiency in the
recipient. Transracial adoption remedies the undesirable condition of a homeless
child. The second issue that may introduce a constantbiasin the inferences of the
reader suggests that transracial adoption is patently desirable. Manyauthorities in
the field, both black and white, have brought the process underserious question
(Chestang, 1972; Chimezie, 1975; Simon, 1974). The third objection is the
consistent implicit assumption that the white-culture-derived IQ is an adequate
(the only?) gauge for the development of nonwhite children. Again, the authors
recognize this in stating that ‘‘we believe that the tests and the schools share a
common culture to which black children are notas fully acculturated as are white
children’’ (p. 737). The continued use of IQ, however, suggests that they do not
weigh this caveat in their major considerations. It would be useful if there were
some device that measured the IQ ofall persons regardless of language and
ethnic background. But there is none (Anastasi, 1976). The notion of IQ as
measured by IQ tests is valued differently by various ethnic groups, so that it
might be lauded in some white groups, but valued less in some nonwhite groups.
Up to now, the WechslerIntelligence Scale for Children (WISC)andsimilartests
have been, but should notbe, the preferred gauge regarding the developmentof
children.

The underlying sentiment of the Scarr-Weinberg article seemsto be the equal
sharing of employment opportunities and societal rewards with all persons, re-
gardless of background. However, the authors seem to be addressingthe wrong
problem. Their implicit reasoning seemsto be that the white community, which
distributes most of the resources in our society, values high IQs, and that there-
fore, if blacks want to share in the benefits, they must display the credentials of
WISC-type intelligence and standardized school excellence. The theme con-
tinues: High IQ predicts school achievement, and school achievement permits
access to prized jobs and rewards. Thus, this article is a statement of white
values. As such, it infers that the white style of school orientation, competition,
and emphasis on displays of intellectual virtuosity is the best for all persons,
regardless of their backgrounds. This stand is apparently justified on the grounds
that those personslackingin this style of life do not do well in school and do not
get the desired jobs and rewards.

To share in the fruits of the promised land, blacks, already having been
stripped of their African family tree of culture, are now asked to undergo another
pruning of their current culture, developed through three centuries in a homeland
thrust upon them. Now they are to permit a graft upon their remaining rootstock
of practices found in white adoptive families. While the objective of making
accessible to minorities employment and social opportunities equal to those of
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whites is commendable,the alteration of black culture and traditions appears to

be the grisly price to pay.
That minority members achieve in schools at levels below their white coun-

terparts and do not enjoy the same vocational opportunities is of central concern

to Scarr and Weinberg, asit is to the nation as a whole. The article, however,

takes the one of the three options available that is the most punishing to blacks

and other minorities and the least troublesometo the white majority culture. That

is, when it becomesclear that an ethnic group (or other interest group) is not

faring as well as the dominant white majority, then at least three alternatives are

available: (1) locate the problem within the minority class itself, which is called

‘“‘blaming the victim’’ (Ryan, 1971), (2) locate the problem in the majority

group, and (3) locate the problem in the system that embracesall personsin the

society (a strategy used by the Supreme Court and other agencies). It seemsto us

that the Scarr-Weinberg article is a sophisticated version of the first alternative.

The article focuses on black child rearing andcalls for its alteration. It suggests

that the family atmosphereis the cause of black children with low IQs and seems

to imply removal of children from that environment—or a changing of the

environment. It infers that IQ tests and low achievement in schoolare the social

problem, and that the children should adjust to the school (rather than vice

versa). What started out as a scientific article becomes social commentary on the

plight of disadvantaged children but then takes the most punishing position

toward the disadvantaged people possible. We hope that those responsible for

publication of the official organ of the APA will redouble their efforts to present

objective discussions in ways that do not punish the very group for which pro-

posals would seem to be directed.

In responding to the Scarr-Weinberg article, we are sympathetic to the intent

of the authors and to the difficult task of the editors. However, we are also

concerned with the impact that the publishing of such articles may have on the

sophisticated readers of the American Psychologist and upon the lay audience

that is indirectly influenced by such discussion. We suggest that editors of

journals who publish data-boundarticles that speculate about social action ob-

serve the following guidelines: (a) Editors of articles that have social implications

should be particularly careful in examining the proposals when they are im-

plicitly or explicitly making invidious comparisons betweenonesocial group and

another. Such comparisons usually sacrifice benefits for both interest groups,

and a broader perspective is called for. (b) Editorial staffs that read and review

materials for possible publication should include minority members from the

group to which the writing refers. (c) Editors of the social science journals,

themselves, should undergoself-examination and self-initiated training in becom-

ing sensitive to issues involving cross-cultural, cross-racial, and cross-sexual

issues in the social sciences so they will be alerted to potential biasing of social

science literature. (d) Editors should insist that authors ofarticles that talk about

members from more than one interest group (be it a sex, age, race, or ethnic one)



154 COMMENTS ANDREPLIES

identify the originof the instruments used and indicate whether ornotthe instru-
ments reflect the values and standards of each of the groups or whether they
favor one or the other.

While these proposals in no way guarantee unbiased design, implementation,
and reporting of social science research, they do point out the ease with which
science can becomebiased andfall into the unwitting trap of using white middle-
class standards and values as an appropriate context for discussion of issues
pertaining to minority groups, when in fact they are inappropriate.
We are concerned that a reasonable piece of field research can be published

whenthe discussion is a combination of RIP and unfoundedsocial commentary.
Howdid such remarks get past the desks of alert and sharp-eyed editors? How
did it escape the blue pencils of editors of periodicals who pride themselves
on RIP? It would be advantageousif the editors were to use RIP in the sense of
reasonable inferential process, rather than as a headstone inscription for a minor-
ity culture.
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REPLY: THE RIGHTS AND RESPONSIBILITIES OF THE

SOCIAL SCIENTIST

Oden and MacDonald (this issue) raise three kinds of issues with our article on

transracial adoption (Scarr & Weinberg, 1976): (1) methodological issues, (2)

the explicit and implicit implicationsof the results, and (3) the alleged benefits of

editorial censorship ofscientific reports. The first set is largely uncontroversial;

the second, one of values in social science; and the third, a red flag for civil

liberties. |

Research Design

The authors are correct that we could not manipulate either genotypes or envi-

ronments in the study of adopted black/interracial children. Such manipulations

are ethical and technical impossibilities. But we did measure characteristics of

both: The children were shown to have educationally average natural parents,

and many characteristics of the adoptive environments were reported. Most

human research of important and enduringtraits, like much evolutionary and

astronomical research, must depend on naturally occurring experiments. Cross-

fostering designs in the human case depend on the offspring of one gene pool

(here, U.S. blacks) being reared by parents of another (here, U.S. whites).

Proper comparisons can be made with reciprocally cross-fostered groups, and

with offspring reared by parents of their own gene pool. The children in the

transracial study were shownto be scoring far higher on IQ and school achieve-

ment tests than black children reared by their own parents, higher than the

average of white children, and as highly as white adoptees reared by similar

white families (Scarr & Weinberg, 1978).

For completeness, we, too, wish for studies of white children adopted by

black families and of black children reared by black adoptive families of social

and educational status comparable to thoseof the transracial families. The first is

so rare as to be unavailable as a comparison. The secondis possible but has never

been done. Contrary to the assertion of Oden and MacDonald,the intellectual
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development of black children adopted by advantaged black families has not
been studied. Although theyfurther assert that such children would be found to
score as well as our transracial adoptees on IQtests, there is good reason notto
expect that result. Black children reared by ‘‘middle’’ class black families have
repeatedly been found to score lower on IQ and school-achievementtests than
have ‘‘lower’’ status white children (Jensen, 1973; Scarr-Salapatek, 1971; Wil-
son, 1967). This seemingly anomalousresult is best explained by the overall
cultural differences between black and white groupsand by the fact that schools
and tests sample almost exclusively from the skills and knowledge of white
culture.

What Is Race?

The term race was repeatedly defined as a social classification in this study. In
the United States, anyone with visible marks of African ancestry is socially
classified as black. As a group, U.S. blacks are approximately 80% African and
20% Europeanin ancestry, as estimated from blood-group markers. U.S. whites
have less than .01% African ancestry (Reed, 1969). Individuals within the so-
cially classified U.S. black group can vary from having more than 95% African
ancestry to less than 40 percent. It goes without saying that the U.S. dichotomy
of black-white is a case of simplemindedness not followed everywhere(e.g.,
Brazil and Cuba).

Werefused to estimate degrees of African ancestry for the black children in
this study, because the research rationale did not require it and blood samples
would have been required, an unnecessary intrusion in our view. The major
questions could be answered without individual estimates of ancestry: Do chil-
dren with substantial amounts of African ancestry score as well as other adopted
children without African ancestry, and do those children with one black parent
and one from another racial group outscore those with two socially classified
black parents (and on the average more African ancestry)?

In a companion study, however,all of the black children were reared within
the black community and were culturally black. Forthis group of twins, we used
blood-group and serum-protein markers to establish zygosity and to estimate
degree of African ancestry. A racial, genetic-differences hypothesis would have
to predict that those blacks with less African and more Europeanancestry will
score higher on intellectual tests than those with more African ancestry. The
results (Scarr, Pakstis, Katz, & Barker, 1977) showedthatintellectual test scores
are unrelated to degrees of African ancestry within a socially classified black
group in which individuals vary in the degree of their African ancestry.

The strategies of the two studies are complementary: In the transracial adop-
tion study, genetic-racial background was averaged among socially classified
black children, and culture of rearing was varied from that usually experienced
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by such a group;in the ancestry study, rearing background washeld constant and

genetic-racial background varied among socially classified blacks.

Explicit and Implicit Implications of the Results

We suspect that on matters of social goals, there is little or no disagreement

between ourcritics and ourselves. We, too, are concerned about the degree of

cultural monotheism in the United States and the lack of representation of minor-

ity cultural practices and viewsin the social and economiclife of the country (see

Chapter IV-2). We donotthink that identifying the cultural roots of IQ tests and

school achievement and showingthat children with more than half African ances-

try can learn that culture as effectively as children of European ancestry consti-

tutes ‘‘blaming the victim.’’ On the contrary, we showedthat the victim is not

genetically inferior in ‘‘intelligence’’ by the same standard of IQ thatis used for

whites, once accessto the culture sampledbythetests is assured. If the diminution

of the genetic-differences hypothesis suggests to others some unpalatable social

implications (that we did not draw), they have the responsibility and right to say

so, as they have done here. We are free to respond that we disagree with the

implications they assert, particularly regarding black families.

The more important issues, however, are not the particular implications that

we, they, or others may wish to draw from this research, but the more general

problem of values in social science and scientific reporting. Oden and Mac-

Donald propose censorship to eliminate implications they find unacceptable. We

proposethattheir treatment is based on a mistaken diagnosis of the problem and

will kill the patient.

On Editorial Censorship

Whocan doubt that minority groups have been underrepresented in every arena

of social, political, and scientific life, or that their points of view have not had a

proper hearing? Agreement that minorities are underrepresented should lead to

efforts to improve their representation, however, not to an endorsement of

minority censorship of others’ writings, even those about minorities.

With Right on one’sside, it is too easy to advocate the suppression of Wrong.

The 20th century abounds with examples of such convictions translated into

political action, usually at the expense of others’ freedoms. It is too easy to forget

that to plead for the representation of one’s own ideas in the intellectual mar-

ketplace is necessarily to guarantee others the same right. The proper exercise of

one’s ownfirst-amendmentrights requires one to advocate the open debateofall

points of view, even those one may deplore.

Advocates of minority views have to appeal to a benign majority for their

political rights, guaranteed by the Constitution but implemented by majority



158 COMMENTSANDREPLIES

adherence to laws governing the exercise of those rights. From the perspective of
social psychology, it is not surprising that these advocates of minority views are
often the first to deny others the same rights. From a political point of view,
however, such authoritarianism cannot be permitted. And certainly not in social
science.

Ugly denials of the right to speak have marred university campuses over the
past decade, as political radicals and blacks mobilized to deny Jensen, Herrn-
stein, and Shockley their right to speak. In decades, before, it was these same
groups who were themselvesillegally denied free expression. Nowit is the Nazis
in St. Louis and Skokie. If we fail to see the identity of these cases, we are blind
to the most precious right guaranteed by our Constitution.

Weare unalterably opposed to any form ofscientific censorship, however
much wedisagree with the view expressed. One can ignore the communication,
urge others to do so, present counterevidence and opinion, and rally others to a
different flag. But one may not prevent the presentation of opposing views.

To advocate editorial censorship (blue penciling) of authors’ views of the
implicationsof their researchis just as surely a denialof free speech as the noisy
demonstration to prevent Arthur Jensen from speakingat the University of Min-
nesota in May 1976.

The Dilemma of Values in Social Science

Nearly everyone would agreethat investigators bring their social-political beliefs
to the formation of research questions. Few believe that the subsequent research
is completely determined by the investigators’ prior views. There is nonetheless
an unavoidable infusion of values into social science research (Packenham, 1978;
Rein, 1976). It is important, therefore, to identify where in the research process
and how much the investigators’ values affect the research outcomes.

Those of us who believe in the possibility of objectivity rely on several
standards of conduct for investigators. Besides honesty, we look for the repro-
ducibility of the results, preferably by others with different views:the testing of
competing hypotheses, preferably within the same study; and several standards
of research reporting that make objectivity morelikely.

The largely unwritten ethics of research reporting demand that two standards
be met: (a) that the methodssection be written in such detail that another inves-
tigator, perhaps with a different bias, can repeatthe Study, with the possibility of
sameordifferent results; and (b) that the results section of the report be given in
as full detail as possible to insure that readers, particularly those with different
points of view, can examinethe results and reach their own conclusions.

The introduction to the research report has to meet the standard of a not-too-
selective review of past work in the same andrelated areas. Judgments of the
adequacyof introductory materials are more subjective, but not hopelessly so, as
there is general agreementin mostfields as to the network of ideas that gives rise



l.1. THE RIGHTS AND RESPONSIBILITIES OF THE SOCIAL SCIENTIST 159

to new investigations. Investigators ignore this network at their manuscripts’

peril.

The discussion section of a research report, however, is not merely a recita-

tion of the results, even in light of the introduction. Particularly in the reporting

of socially or politically sensitive research, investigators have the responsibility

to spell out the implications of the results, as they see them. Reviewers of the

manuscript are free to suggest that report writers consider other implications, but

it is not right to demandthat authors adopt the reviewers’ viewsin orderto secure

publication of the manuscript. This is censorship.

In the face of disagreements over the implicationsof the results of a research

report, an editor can and should invite comments from opposing sides, to be

published with the research report or subsequently. The American Psychologist

maintains a lively Commentsection for just this purpose. It is gratifying to see

this opportunity used to represent alternative views andinterpretations of data.

REFERENCES

Jensen, A. R. Educability and group differences. New York: Basic Books, 1973.

Oden, C. W., Jr., & MacDonald, W. S. The RIP in social scientific reporting. American Psycholo-

gist, 1978, 33, 952-954.

Packenham, R. A. Social science and public policy. In S. Verba & L. Pye (Eds.), The citizen ana

the state: A comparative perspective. Stamford, Conn.: Greylock Publishers, 1978.

Reed, T. E. Caucasian genes in American Negroes. Science, 1969, 165, 762-768.

Rein, M. Social science and public policy. New York: Penguin Books, 1976.

Scarr, S. From evolution to Larry P., or what shall we do about IQ tests? Editorial. Intelligence,

1978, 2, 325-342.

Scarr, S., Pakstis, A. J., Katz, S. H., & Barker, W. B. The absence of a relationship between degree

of white ancestry and intellectual skills within a black population. Human Genetics, 1977, 39,

69-86.

Scarr, S., & Weinberg, R. A. IQ test performance of black children adopted by white families.

American Psychologist, 1976, 31, 726-739.

Scarr, S., & Weinberg, R. A. Attitudes, interests, and IQ. Human Nature, 1978, 1(4), 29-36.

Scarr-Salapatek, S. Race, social class and IQ. Science, 1971, 174, 1285-1295.

Wilson, A. Educational consequencesof segregation in a California community. In Racial isolation

in the public schools (Vol. Il, App. C-3). Washington, D.C.: U.S. Government Printing Office,

1967.

SANDRA SCARR

Yale University

RICHARD A. WEINBERG

University of Minnesota



Absence of a Relationship

between Degree of White
| Ancestry and Intellectual Skills

° 2 within a Black Population *

Introduction

Genetic differences have been offered as an hypothesis to explain the average IQ

difference usually found between USblack and white populations (Jensen, 1973;

Shockley, 1972). While most behavioral scientists would choose to ignore the

hypothesis as distasteful, there is little direct evidence against it (Scarr and

Weinberg, 1976). Those who prefer an environmental hypothesis to accountfor

the average difference between black and white groupsonintellectual tests have

not succeeded in accounting for the magnitude ofthe effect, nor have those who

hold a genetic hypothesis been able to refute an environmental stance. No direct

comparisons of black and white samples will settle the issue of possible genetic

differences, because obvious environmentaldifferences are confounded with any

genetic differences between the populations that are socially classified as black

and white (Scarr-Salapatek, 1971a, 1971 b, 1972, 1973, 1974; Scarr and Weinberg,

1976).

The fact that US blacks are a hybrid population’ makes the study of

admixture a potential method to evaluate the effects of racial genetic differences.

Those environmental differences between the races that affect a// blacks equally,

but no whites, will not contaminate the possible relationship between genetic

racial differences and intellectual performance within the hybrid group. Thus,if

genetic, racial differences do contribute to average intellectual differences

between blacks and whites, then those blacks with higher degrees of white

ancestry should perform better on intellectual tests than those with lesser degrees

of admixture (Jensen, 1973; Shuey, 1966).

Even within the hybrid group,the effects of environmentaldifferences cannot

be ignored. The amount ofracial discrimination mayberelated to the degree of

*This chapter by Sandra Scarr, Andrew J. Pakstis, Solomon H. Katz, and William B. Barker

originally appeared in Human Genetics, 1977, 39, 69-86. Copyright © 1977 by Springer-Verlag.

Reprinted by permission.

' In the United States, any person with visible signs of African ancestry is socially classified
as black. This social classification of race provides the basis for Reed’s (1969 a; 1969b; 1973)

report that blacks in the Oakland, California area have about 22% European ancestry, whereas

socially classified whites in the same area haveless than 0.1% African ancestry
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African ancestry (Klineberg, 1963). Invisible markers for ancestry, such as blood
group loci, are likely to be correlated with visible markers for discrimination,
such as skin color, nose and lip width, hair texture, and the like. Great care must
be taken to separate the effects of correlated genetic and environmentalvariables
on intellectual performance.

This study will evaluate the hypothesized effects of genetic racial differences,
estimated from blood group and serum protein loci, on intellectual performance
in a sample of black twins. Social, environmentaleffects will be considered apart
from genetic differences between the racial groups. The constructvalidity of two
measures of ancestry will be examined.

Admixture Estimates for US Blacks. Estimates of the degree to which contempo-
rary black gene frequencies derive from ancestral African and Caucasian
populations vary, depending uponthe region ofthe country, the geneloci used to
estimate admixture, and the sampling procedures (Adams and Ward, 1973: Glass
and Li, 1953; Pollitzer, 1972; Reed, 1969 a, 1969b, 1973). There is general agree-
ment, however, that the Duffy (Fy) locus offers the best estimates of about 22%
of Caucasian admixture in Northern urban populations.

Population admixtureestimates are an averageofthe individuals in the hybrid
population. Individual ancestry can vary from near zero to near one when the
admixture has continued over ten generations. Independent assortment and
mating that is random with respect to admixture serve to distribute Caucasian
genes throughout the hybrid population; assortative mating with respect to
admixture tendsto restrict gene flow within the population. Because there are no
accurate pedigrees over ten generations and because the population parameters
that affect the distribution of admixture cannot be measuredhistorically, it is
very difficult to estimate the distribution of Caucasian genes amongindividuals
in the contemporary black population. Recently, MacLean and his colleagues
(1974) estimated the distribution of admixture in a large black sample from
upstate New York. The individual Caucasian admixture values ranged from less
than 10% to more than 60%, with a mean around 20%. The standard error of
estimate for their admixture value (8), based on nine blood groupsystems,is so
large (+ 2 SE = + 0.16) that point estimates of admixture werenotreally achieved.
They did find, however,a significant relationship between @ and hypertensionin
the black group.

Correlates ofAncestry and IntellectualSkills. Any positive or negative relationship
between blood group estimates of ancestry and intellectual skills will be
confounded with correlates of the two variables. For example, blood group
estimates of ancestry are likely to be correlated with skin color, anotherset of
genetic markers. If skin color depends upon a few gene loci (Stern, 1970), then a
large set of independent blood group markers drawn from the same ancestral
population should be correlated with skin color. The magnitudeofthe correlation
will depend upon the degree of reassortment and the dispersion of admixturein the
black population. But skin coloris also a visible markerfor racial discrimination
and hasin the past been associated with socioeconomicstatus within the US black
population. The darker one is, the lower one’s social status (Klineberg, 1963).
Socioeconomic status is usually positively correlated with intellectual achieve-
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Fig. 2. The distribution of ancestral and sample odds coefficients in the sample of Philadelphia

blacks

ments. Thus, skin color and socioeconomic characteristics must be considered as

correlates ofany estimate of ancestry and intellectual skills in the black population.

The path model shownin Figure | specifics the genetic and environmental con-

tributions of ancestry (blood groups and skin color) and life chances (socio-

economic status and skin color) to intellectual skills.

Blood Group Markers. Blood group loci, including red cell antigens and serum

proteins, are the most reliable markers ofpopulation differences. While 90% of the

variance in blood group phenotypes occurs within populations, some 10% occurs

between populations (Nei and Roychoudhury, 1972). At some loci, such as Duffy

and Gm,alternate alleles are found in some populations and notothers; for most

loci, however, only allelic frequencies vary among populations.

Knownblood group loci are a very small sample of the total genome,whichis

estimated to contain from 15000 to 100000 loci. It is possible that blood group

markers do not sample those segments of the genomeassociated with cognitive

abilities (Loehlin et al., 1973). If independent assortmenthas occurred repeatedly

over many generations, one might not expect anv association among genes from

the same ancestral population, except those that are closely linked.
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On the other hand,if reassortmentis limited by low crossover rates and by
assortative mating with respect to admixture, genetic markers from an ancestral
population will not be totally dissociated in the hybrid group, even after ten
generations. Evidence on the nonindependence of population markers can be
found in the correlations among blood groups and between blood groups and
other genetic markers, such as skin color. If unlinked genetic markers arestill
associated, then there is some reasonto believe that other genes (those associated
with cognitive skills) from the same ancestral populationarestill associated with
the blood group markers.

It should be clear nonetheless that even without assortative mating for
admixture to maintain a high degreeof association of Caucasian genes, the use of
genetic loci to index the proportion of Caucasian ancestry—contrary to what
some authors seem to suggest (Loehlin et al., 1973)—is not invalidated. From a
sampling perspective, if 40% of an individual’s genome derives from the white
population, then an adequate, random sample of genetic markers discriminating
ancestral origin of the alleles should on the average reflect that actual percentage.
This in turn should also be the best estimate of the proportion of genes
influencing cognitive phenotypes that derive from one or other ancestral group.

An even greater problem in producing reliable estimates of individual
admixtureis the high degree of overlap in gene frequencies among contemporary
human populations. MacLean and Workman (1973) proposed a method by
which individual admixture estimates in a hybrid population can becalculated.
Reed (1973) noted, however, that at least 18 loci that discriminate perfectly
between the two ancestral populations would be required to obtain point
estimates of individual admixture with acceptable standarderrors. There are only
two nearly perfect loci and many whichyield far less information aboutancestry.
Given the paucity of blood group loci that discriminate African from Caucasian
populations, we reject the possibility of point estimates of admixture at the
present time.

We propose instead an odds coefficient’ that establishes a rank order of
individuals depending upontheir resemblanceat several blood grouploci to one
of two populations. By using phenotype’ frequency estimates for populations A
and B, the odds that an individual’s phenotype came from population A can be
estimated with the following formula:

  

_ Aidadse An]
On = log es Bn

Othercoefficients were assessed fortheirefficiency in discriminating individualdifferences in
wae . wo A, —B, A2— RB» A,-BA —_—. eeeancestry within the black population. An additive model 4 TB, + As 4 Bo +...+ A+ Bl’

a model that weighted theloci by the combined phenotypic frequencies for populations A and B
A\A2. . . An

A\A2...An t+ Biz. . .B,

highly correlated (> 0.9) unless their distributions were very poor. We chose the simplest odds
coefficient with a gooddistribution

 

| log , and several others were tried. The coefficients were all

 

Phenotype frequencies were chosen instead of genotypes because, for many loci, estimat-
ing individual genotypes is another tentative step away from the data. For loci without co-
dominantalleles, particularly complex ones such as Rhesus, estimating individual genotypes
seemed unnecessarily combersome. The use of individual phenotypes and phenotypic frequen-
cies avoided this problem
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where A; is the frequencyofthe individual’s phenotypeat locus | in population A,

B, is the frequency of his phenotype at locus 1 in population B,etc.

The oddscoefficient is not an admixture estimate;it is merely an expression of

the combined probabilities across n loci that an individual’s blood groupalleles

come from population A, given the frequency to those alleles in populations A

and B. Thesize of the oddscoefficient, when considering only one markerlocus,

depends on how dissimilar the phenotype frequencies are in the presumed

ancestral populations. Thus, perfect discrimination occurs when a geneexists in

one ancestral population but not the other. The moresimilar the frequenciesare,

the less reliably the origin of the genetic marker can be predicted and con-

sequently the smaller the odds. The formula canbe used to express therelative

odds that an individual comesfrom either one of two populations with contrast-

ing phenotype frequencies.

African and Caucasian Populations: The Putative Parents. Many African groups

contributed to the US black gene pool over several centuries. The estimation of

an historical ancestral population from contemporary African populationsis

fraught with pitfalls. There is considerable heterogeneity in gene frequencies

among contemporary African ethnic groups; no one knowsthe exact proportions

of slaves that were brought to the USA from these varied groups, or even if the

contemporary groups are the same ones that inhabited the regions from which

slaves were brought. Further, no one knowsif the slaves were a random sample

of the African populations,or if survival and reproductive rates were equal across

the African groups that becameslaves. Possible selection trends and genetic drift

complicate the estimation problemstill more. Thus, the gene frequencies for any

putative African ‘parent’ population for contemporary US blacks makes many

tenuous assumptions (Adams and Ward, 1973).

Estimates of gene frequencies for European populations that contributed to

the US black population pose similar problems, but there is less heterogeneity in

gene frequencies among the Northern European groupsthat are thought to have

contributed the majority of genes to the hybrid blacks. This putative parent

population is probably more accurately estimated than the former.

Given the severe reservations that any reasonable person would have about

our ability to estimate ‘parent’? populations for contemporary US blacks, we

attempted to develop construct validity for two odds coefficients: one based on

estimated ancestral frequencies and one based on contemporary samples of

blacks and whites. The odds coefficients were then tested for relationships with

measures of intellectual skills.

Material and Methods

Subjects. The subjects of this report are same-sex twins who were sampled from black and white

populations in Philadelphia, Pennsylvania, for the study of genetic variability in physical,

mental, and personality development from 10 to 16 years of age. The fact that the subjects are

twins is not directly relevant to the study of ancestry or admixture. The black twins were drawn

from 181 different families, each of whom is represented by two offspring. About 59% of the

black pairs are dizygotic (DZ), and the remaining 41% monozygotic (MZ).
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Table 1. Twin pairs by race, sex, and zygosity
ee

Zygosity Black White Total pairs

Male Female Male Female$e

Monozygotic 34 43 67 63 209

Dizygotic 44 60° 52 42 196 ,
eee

Total 78 103° 119 =105 405
ee

includes 2 sets oftriplets

The major effect of using twin pairs in the study of ancestry is to confuse the issue of how
many degrees of freedom ought to be allowed in the statistical analyses (Elston, personal
communication 1974). In the case of monozygotic pairs, they have the same ancestry, as
estimated by genetic markers, but they seldom have exactly the same mentaltest scores.
Dizygotic twins have neither the same ancestry nor the same test scores. We would have used
only one twin from each family and thereby eliminated the confusion about degrees of freedom,
but the analyses would have lost some information in the reduced sample. We could have
averaged thetest scores of the co-twins,but it was notclear that this was an equally appropriate
procedure for both MZ and DZpairs. Therefore, after discussions with several statisticians, we
decided to use both membersof the twin pair but to reduce the degrees of freedom to a range
between the number of independently sampled families and the numberofindividuals. In the
tables, however, the number of families and twin pairs are both given.

The samples of black and white twins are described in Table 1. Of the black twin pairs, 157
come from the city public schools, the remainder from the city parochial schools. Socio-
economic characteristics of their neighborhoods were taken from census tracts. The median
incomeofthe tracts in which black twinsreside is $ 7910, and the median adult educationallevel
is 10.2 years. Both figures are very close to the average 1970 census figures for urban black
families. The subjects ranged in age from 10 years to 15 years, 11 months.

The actual samplesizes available for the several analyses to be reportedin this papervaried
from about 300 individuals from 160 twin pairs to 288 individuals in 144 pairs on whom we had
complete blood group data on the 12 systems used for estimation of ancestry and nearly
complete mentaltest data. The largest reduction in sample size occurred for the paired-associate
learning task, because the established instructions werenotsufficiently understood by the inner-
city black children, resulting in the elimination of many oftheir results. The other mentaltest
results have more valid pairs, as indicated in the tables.

Procedures. The children were each paid $10 to participate, and they received a free dental
check up, physical growth assessment, and refreshments. They were brought after lunch by
chartered bus from the elementary school nearest their homes and returned to the schoolafter
approximately Sh at the Dental School, University of Pennsylvania.

Co-twins were separated into different small groups, each with an adult leader who
explained the procedures, answered questions, and gaveassistance. An average of 28 children,
divided into four small groups, were tested each weekday afternoon from early July to early
August, 1972.

For the psychologic assessments the small groups were assembled in a large auditorium.
Seating was arrangedin alternate seats and rows. Test materials were presented by 35 mm slides
on a large screen. Instructions and test items were presented by audio tape and coordinated
automatically with the slide presentations. No reading skills were required. All of the materials
had been pretested with 30 black, inner-city children who were paid a consultantfee to criticize
the procedures and tests. Based onthepretest, all test instructions were made more redundant
than standardinstructions to help the disadvantaged black children to understandthe nature of
tasks. Group leaders monitored the children’s use of the simplified answer sheets for thetests.
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Blood samples were drawnat the end of the day, just before the payments were given out.

Although somechildren werereluctant to have blood drawn,peer pressure at the promiseof ten

dollars produced excellent cooperation and minimaldistress.

Intellectual Skills. Five measures of intellectual skills were administered as parts of two 14h

psychologic assessments that also included personality and self-esteem measures. The two

sessions were separated by approximately 1h, in which dental, taste, dermatoglyphic, radio-

logic, physical growth, and other assessments were made. Refreshments were served during a

break between sessions.

The Raven Standard Progressive Matrices, Sets A, B, C, and D were included to measure

abstract reasoningskills. Seventy items from the Peabody Picture Vocabulary Test were used to

measure knowledge of standard English vocabulary. Thirty items from the Columbia Test of

Mental Maturity were used to assess conceptual skills. The Revised Figural Memory Test was

included to test conceptual memory fordesigns. Finally, a paired-associate task was included to

test rote, associative learning skills.’

The matrices, vocabulary, and conceptualskills tests were all found to have high internal

consistencies, ranging from 0.82 to 0.95 in the black sample (Kuder-Richardson, Formula 20).

The Figural MemoryTest and the paired-associate task are not suited to consistency analysis,

but their expected correlations with the other cognitive measures (~ 0.5 and 0.3 respectively)

were observed. Factor analysis of the first four cognitive tests showed similar high loadings

(0.75 to 0.79) on a first principal component, accounting for half of the variance in separate

analyses on the black and white samples. There is every reason to believe that thefirst four tests

are valid, reliable measures of intellectual skills in a black sample. The paired-associatetest is

less related to the others, both theoretically and empirically. The scores used in this paper were

standardized by l-year age intervals to eliminate age variance.

Socioeconomic Status. Two measures of socioeconomic status were obtained. The Home Index

(Gough, 1949), a 24-item measure of family SES, was administered as part of the first test

battery. It was found to be unreliable for black children because co-twins often disagreed about

information on their families (Carter-Saltzman et al., 1975). A revised scale of the ten most

reliable items was included in this study. Census tract median values for educational level and

income were obtained on all census tracts in which black twins lived. The census tract in an

urban area is fairly homogeneous with respect to socioeconomic characteristics, but it is an

imperfect measure of individual SES. It is a good measure of some neighborhood and school

characteristics that are related to children’s intellectual development.

Skin Color Reflectance. Both black and white twins were measured on skin reflectance. Three

filters (red, blue, green) and three locations (forehead, medial aspect of the lower arm, and

inside of the upper arm) combined to produce nine measures of skin color reflectance. The

reflectance values were so highly intercorrelated (r>0.8) that only one,red filter-forehead, will

be reported here. Thereliability of the skin color measuresis reflected in the very high heritabil-

ities, between 0.85 and 0.98.

Blood Group Markers. Two 10-cm* blood samples were obtained from each child, one in EDC

solution, one in a clot tube. Blood samples were shipped daily by air in refrigerated cartons to

the Minneapolis War Memorial Blood Bank for typing. The following marker loci were

assessed: ABO (A1, Az, B, 0) MNSs, Kidd (Jk*, Jk°), Kell (K, k), Rhesus (r, 1’, R°, R’, R’),
Ceruloplasmin (Cp’*, Cp’, Cp‘), Group Specific (Gc', Gc’), Transferrin (Tf°, Tf), Duffy (Fy’,

Fy’), Hemoglobin (Hb4, HbS, Hb©), Haptoglobin (Hp', Hp’) , Adenylate kinase (AK’, AK’)
Gm(a,x, b, c), and Inv(1). The distribution of the blood group phenotypesandtheintellectual

test scores are available from the American Documentation Service.

* J.C. Raven, Standard Progressive Matrices: Sets A, B, C, D, and E (H.K. Lewis and Co.,

London, 1958); L. M. Dunn, Peabody picture vocabulary test (American GuidanceService,Inc.,

Circle Pines, Minnesota, 1959); Columbia Test of Mental Maturity (Harcourt, Brace, and

Winston, New York, 1959); A. L. Benton, The revised visual retention test, Form C (William

C.Brown Co., Inc., Dubuque, Iowa, 1963); H.W.Stevenson, G.A. Hale, R.E. Klein, and

L. K. Miller, Monographs of the society for research in child development, 33, Whole No. 123

(1968)
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Twin zygosity was established by comparing co-twin’s blood groupsat each ofthe loci. If
dizygosity was determined by only one blood group difference, the tests for that locus were
redone to affirm the diagnosis.

Ancestral Phenotype Frequencies. To calculate the ancestral African frequencies different
weighting schemes were applied to the available data from different regions of sub-Saharan
Africa. Curtin’s (1969) speculative estimates of the proportion ofslaves originating from eight
arbitrary African regions is reproduced in row a of Table 2. Curtin based his calculations on
records from colonial Virginia and South Carolina as well as the total British slave trade. Two
other weighting schemes were used in this study. That shown in row b of Table 2 gives equal
weighting to each region while row c is a modification of Curtin’s estimates to give greater
weight to regions VI, VII, and VIII.

Gene frequency estimates for each region were obtained from an extensive review of the
published literature on African gene frequencies. Unlike earlier estimates, greater weight was
given where possible to groups within 200 miles of the coast than to inland groups, who
probably contributed less to the slave trade. The phenotype frequency estimates for the eight
regions are given in Table 3.” While these data represents information on many thousands of
individuals, the many empty cells emphasize the fragmentary nature of our knowledge of
modern African populations, especially for those genetic loci of greatest value for the present
study.

The three weights were combined with the eight regional phenotype frequency estimates to
produce three possible ancestral populations.

> The ancestral Caucasian and African gene frequencies used are found in the following
sources. The same references were used as are found in footnote 18 of J. Adams and R. H.
Ward,Science, 180, 1137 (1973) plus these additional sources where they do not overlap: R. E.
G. Armattoe, Am. J. Phys. Anthrop., n.s. 9, 371 (1950); R. E. G. Armattoe, E. W. Ikin, and A.
FE. Mourant, W. Afr. Med. J. 2, 89 (1953); S. H. Boyer and E. J. Watson-Williams, Nature
(Lond.) 190, 456 (1961); J. Buettner-Janusch, R. Reisman, D. Coppenhaver, G. A. Mason, and
V. Buettner-Janusch, Am. J. Phys. Anthrop. 38, 661 (1973); L. L. Cavalli-Sforza and W.F.
Bodmer, The genetics of human populations (Freeman and Co., San Francisco, 1971), pp.
267—268; H. Cleve and A. G.Bearn, in Progr. Med. Genet., Vol. 2, A. G. Steinberg and A. G.
Bearn, eds. (1962); G. M. Edington, A. Afr. Med. J. 5, 71 (1956); A. Eyquem, L. Podliachouk,
and J. Presles, Vox Sang. (Basel) 6, 120 (1961); I. Faye, H. Ruscher, M.P. Tsala, and G. Bloc,
Bull. Soc. Med.Afr. Noire lang. frang. 16, 551 (1971); E. R. Giblett, in Progr. Med. Genet., Vol.
2, A. G. Steinberg and A.G.Bearn,eds. (1962); E. R. Giblett, Genetic markers in human blood
(F. A. Davis Co., Philadelphia, 1969); G. Holmgren and K. G. Gotestam, Hum.Hered. 20, 433
(1970); T. Jenkins, A. Zoutendyk, and A.G.Steinberg, Am. J. Phys. Antrop.32, 197 (1970); G.
Kellermann and H. Walter, Humangenetik 15, 84 (1972); F. D. Kitchin and A. G. Bearn,
Nature (Lond.) 202, 827 (1964); J.Lambotte-Legrand and C. Lambotte-Legrand, Ann.Soc. belg.
méd. trop. 30, 547 (1950); V. T. Matznetter and W. Spielmann,Z. Morph. Anthrop. 61, 57
(1969); J. Moullec, J. M. Fine, C. Henry, and C.Silverie, Proc. 7th Cong. Internatl. Soc. BI.
Transf. (Rome, September 3—6, 1958), pp. 881—883, P. Moureau and J. Brocteur, Bull. Acad.
roy. Méd. Belg. 7 (No. 2), 147 (1962; W. C. Parker and A. G. Bearn, Ann. hum. Genet. 25, 227
(1961); R. R. Race and R. Sanger, Blood Groupsin Man,Sth edition (Blackwell, Oxford, 1968);
L. Reys, C. Manso, G. Stamatoyannopoules, and E. Giblett, Humangenetik 16, 227 (1972); L.
Rivat, M. Blanc, C. Rivat, C. Ropartz, and J. Ruffie, Humangenetik 13, 108 (1971); H. Sagnet,
J. Thomas, L. Vovan, C. Jesserand, A. Marie-Nelly, and A. Orsini, Pediatrie 26, 611 (1971); M.
H. K. Shokeir and D. C. Shreffler, Biochem. Genet. 4, 517 (1970); A. G. A. Simbeye, Hum.
Hered. 22, 286 (1972); W. Spielmann, H. Ruppin,L. Schilling, and D. Teixidor, Dtsch. Z. ges.
gerichtl. Med. 64, 186 (1968); A. G. Steinberg, Am. J. hum. Genet.18, (1), 109 (1966); D. Tills,
J. L. Van den Branden, V. R. Clements, and A. E. Mourant, Hum.Hered. 20, 517 (1970) and
Hum. Hered. 21, 302 (1971); P. V. Tobias, in The biology of human adaptability, P. T. Baker
and J. S. Weiner, eds. (1966); R. M. Winston, W. Afr. Med. J. 3, 17 (1954). Although a small
amount of American Indian admixture has been found in somelocal black populations (B.
Glass, Am. J. hum. Genet. 7, 368 (1955), the contribution is small enoughto besafely ignored
when so many other sources of error are more obvious
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Table 2. Weighting schemesusedto obtain the ancestralAfrican frequencies

 

I II Il IV Vv VI Vil Vill

0.13 0.06 0.11 0.16 0.04 0.23 0.25 0.02

b 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

c 0.05 0.05 0.05 0.10 0.15 0.30 0.20 0.10

©

Caucasian phenotype frequencies for England, Ireland, Scotland, and Wales were used for

the Caucasian ancestral population. While we recognize that other European groupsalso con-

tributed to the contemporary US black population, no weighting scheme exists for the white

ancestral populations comparable to the one Curtin provides for African groups. Besides, most

of the US black population resided in the southeastern states during the time that hybrid group

was forming and in that region the white population derived predominantly from British Isles’

settlers. Table 3 also gives the Caucasian phenotype frequencies used as the second ancestral

population.
Phenotype frequencies from the three estimated African ancestral populations and the

Caucasian ancestral populations were inserted in Formula (1) to calculate the three ancestral

odds coefficients. High values indicate closer resemblance to African phenotype frequencies.

Sample Frequencies. Since we were not concerned with an individual admixture estimate but
with a rank order coefficient, the phenotype frequencies actually obtained in the black and

white samples in Philadelphia could be used to rank ordersocially classified blacks according to

their degree of resemblance to the white sample. Those individual phenotypes that closely

resemble the black sample values, especially at those loci with large differences in phenotype

frequencies between the black and white samples, will receive higher rank order values than

those phenotypesthat closely resemble the white sample frequencies. Using Formula (1), we

calculated a sample odds coefficient.

Construct Validation of the Odds Coefficient. If these odds coefficients are valid measures of
racial genetic variability, then they should meet two criteria. First, they should correlate with
skin color, which also reflects racial genetic variability. Second, the correlation for the odds
coefficients between dizygotic twins should be around 0.5 ora little higherif there is assortative
mating for characteristics such as skin color that are related to admixture. DZ twins share half
of their genes on the average.

Results

Ancestral Odds. The three putative African ancestral populations produced
indistinguishable ancestral odds coefficients. Although the phenotype frequencies
varied somewhat, the rank orders of black children wereessentially the same.
Thus, we chose to use Curtin’s (1969) weighted values as the final measure.

Validity of the Odds Coefficients. The DZ twin correlations for ancestral and
sample odds were 0.55 and 0.61 respectively (SE = 0.11). These intraclass cor-
relations are in the expected range for a valid coefficient based on genetic
variability. Plots of the co-twin values for the odds indicated that variability
between co-twins was equally distributed across the range of the sample odds
coefficient. Variability in ancestral odds wasgreater for low values that represent
less African ancestry. Thus, a greater numberof individuals with higher degrees
of Caucasian ancestry are discriminated than there are in the range of the
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Table 3. Phenotype frequencies used in computing ancestral and sample oddscoefficients

  

Phenotypes Regions’ of Africa Composite’ Black White Ancestral
ancestral sample sample Caucasian

J II Ill IV Vv VI VII VIII African

ABO 0 0.50 0.47 0.50 0.50 0.54 0.52 0.50 0.56 0.51 0.46 0.46 0.47
A 0.24 0.24 0.22 0.21 0.21 0.25 0.27 0.22 0.24 0.25 0.35 0.42
B 0.21 0.24 0.24 0.24 0.22 0.18 0.19 0.18 0.21 0.25 0.12 0.09
AB 0.04 0.05 0.04 0.09 0.04 0.04 0.04 0.03 0.04 0.04 0.07 0.03

‘Adenylate kinase 1 1.00 1.00 0.99 1.0 0.98 0.96 0.91
1-2 0.00 0.00 0.01 0.00 0.02 0.04 0.09

Ceruloplasmin B 0.70 0.87 0.78 0.74 0.90 0.98 0.98
BA 0.25 0.10 0.10 0.21 0.10 0.01 0.02
BC 0.01 0.01 0.00 0.01 0.00 0.00 0.00

Duffy A 0.01 0.07 0.00 0.04 0.13 0.23 0.20
AB 0.01 0.00 0.00 0.03 0.40 0.46
B 0.02 0.01 0.02 0.17 0.36 0.33
A-B- 0.90 0.99 0.94 0.66 0.01 0.00

Groupspecific 1 0.89 0.82 0.90 0.88 0.76 0.51 0.51
1-1 0.10 0.17 0.10 0.12 0.22 0.43 0.41
2 0.00 0.01 0.00 0.00 0.02 0.06 0.08

Haptoglobin ] 0.40 0.44 0.51 0.52 0.38 0.36 0.25 0.42 0.32 0.15 0.16
1-2 0.47 0.45 0.41 0.40 0.47 0.48 0.50 0.45 0.44 0.50 0.48

Inv(1) (1+) 0.57 0.58 0.59 0.57 0.51 0.19 0.18
(1-) 0.43 0.42 0.41 0.43 0.49 0.81 0.82

Kell K 0.05 0.01 0.01 0.01 0.02 0.01 0.05 0.09
k 0.94 0.98 0.98 0.98 0.97 0.99 0.95 0.91

MN M 0.13 0.21 0.21 0.30 0.23 0.18 0.24 0.25 0.22 0.24 0.26 0.28
MN 0.45 0.49 0.50 0.49 0.50 0.49 0.50 0.50 0.49 0.44 0.55 0.50
N 0.39 0.30 0.29 0.20 0.27 0.33 0.26 0.25 0.29 0.32 0.20 0.22
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Rhesus rh 0.07 0.07 0.06 0.10 0.05 0.06 0.06 0.02 0.07 0.04 0.12 0.15
rh’rh 0.03 O01 0.01 0.00 0.01 0.02 0.00 0.00 0.01
Rho 0.74 0.64 0.67 #4«0.53 0.52 0.60 £0.67 02.71 0.64 0.49 0.03 0.02
Rhirh 0.09 0.10 0.13 0.18 0.22 0.04 40.11 0.03 0.11 0.28 0.34 0.35
RhiRh; 0.00 0.00 0.01 0.01 0.01 £0.00 0.01 0.00 0.00 0.01 0.20 0.19
Rhorh 0.07 0.17 O11 0.07 O11. 022 £014 #49011 0.13 0.12 0.12 0.12
RhoRh, 0.00 0.01 0.00 0.00 0.01 0.02 0.01 0.00 0.01 0.02 0.02 0.02
Rh,Rho 0.00 0.01 O01 O01 £0.02 40.01 £0.01 0.01 0.01 0.04 0.16 0.13

Transferrin C 0.96 0.94 0.92 0.88 0.86 0.94 0.92 0.91 0.93 0.99 0.99
CD 0.04 0.05 0.07 0.11 0.12 0.05 0.08 0.08 0.07 0.01 0.00
D 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gm_a-, x-, b'+, c’— 0.00 0.02 0.50 0.53
at, x-, b'4, ce 0.41 0.65 0.35 0.21
at, x+, b'+, c— 0.07 0.03 0.08 0.18
at, x-, b'+, c+ 0.49 0.25 0.00 0.00
at, x-, bi, co 0.00 0.03 0.03 0.02
at, xt, bi, ce 0.00 0.01 0.03 0.06
at, x+, b'+, c°+ | 0.03 0.01 0.00 0.00
oe

Note: All zero frequencies were made equal to 0.0001 since the log of zero is undefined
Using ‘a’ weights of Table 2, Curtin’s (1969) speculative estimates
The regional phenotype frequencies are pooled estimates and not simple averages

African nations corresponding to eight regions:

I Senegal, Gambia
II Sierra Leone, Guinea (Bissau), Guinea

III Liberia, Ivory Coast
IV Ghana

V Dahomey, Western Nigeria, Togo
VI Cameroons, Eastern Nigeria
VII Angola, Equatorial Guinea, Gabon, Congo, Zaire
VIII Malagasy, Mozambique
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Table 4. Correlations amongskin color, ancestral and sample oddscoefficients,
based on three and nine markerloci

SC AO(3) AO(9) SO(3) SO(9)

Skin color reflectance xX

Ancestral odds (3) 0.16 x

Ancestral odds (9) 0.11 0.11 X

Sample odds(3) 0.22 (0.58) 0.11 x

Sample odds (9) 0.18 0.09 (0.76) 0.10 x

n= 300 individuals from ~ 160 twin pairs; If n= 160 and r>0.15, P< 0.05

distribution reflecting higher degrees of African ancestry when the ancestral odds
coefficient is used.

Both the ancestral and sample oddscoefficients were found to be significantly
correlated with the skin color measure, 0.21 and 0.27 respectively (P < 0.01).
Although we were unable to make a point prediction for the correlations (because
little is known about the distribution of admixture in the black population) we
anticipated a low positive relationship that is consonant with the powerof the
genetic marker loci used to index degree of ancestry.

There is another hypothesis, however, to explain the correlation between skin

color and blood group markers: that one skin color locusis closely linked to Gm

and/or Fy (Gershowitz and Reed, 1972; Cavalli-Sforza, personal communication

1974). Indeed, skin color was found to be more highly correlated with Gm than

any other single locus (r=0.20), followed by Duffy, Transferrin (r= 0.13 for

each) and ABO (r = 0.11). These loci are good markersfor ancestry, however, and

could be correlated with skin color for that reason.

Skin color variation probably depends upon a few good markersof ancestry.

If skin color phenotypes correlate with ancestral odds, because ancestral genes

have not been dispersed throughout the black population, then any three good

blood group markers oughtto correlate positively with other markers from the

same ancestral population. If, instead, the relationship between skin color and

ancestry depends upontheclose linkage between a skin color locus and Fy/Gm,

then three blood group markers should not correlate positively with the rest, and

skin color should not correlate with any set of blood groups lacking the linked

marker.

To test the competing hypotheses weselected three good blood group markers

(gm, Fy, ABO) to correlate with the remaining nine and to compare with the

correlation of skin color to oddscoefficients calculated on the set of three and the

set of nine. The correlations are given in Table 4.

All of the correlations among skin color and the odds coefficients were in a

positive direction. Three of the eight werestatistically significant, including the

correlations between skin color and the sample odds, with and without Gm and

Duffy (r = 0.22 and 0.18 respectively). The correlations between the sets of three

and nine blood group markers were notstatistically significant. While no firm

conclusions can be drawn, the relationship between skin color and the blood
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Table 5. The distributions of ancestral

and sample oddscoefficients calculated Co-twin 1 Co-twin 2
separately for co-twins 1 and 2 Ancestral odds

Mean 4.13 4.22

SD 3.00 2.96

SE 0.26 0.24

Skewness —0.93 —0.94

Kurtosis 1.67 1.46

Range --8.3 to 10.1 -8.3 to 9.9

Sample odds

Mean 2.96 2.98

SD 2.15 2.07

SE 0.19 0.17

Skewness 0.09 0.14

Kurtosis 0.18 —0.07

Range —3.0to87 -—3.0t08.4

group markers doesnot dependsolely upon a hypothesized linkage with Gm. The
data are consistent with a hypothesis of partial nondispersion of ancestry.

As a further test of the validity of the odds coefficients, the ancestral and
sample frequencies were used to calculate ‘admixture’ for the white sample. Since
African populations are not significant progenitors of the contemporary US
white group, we did not expect the odds coefficients to correlate with skin color
within the white sample. Although both skin color reflectance and the odds
coefficients were sufficiently variable and reliable to produce the expected DZ
twin coefficients of about 0.5 (red filter-forehead r,, =0.51; ancestral odds
rpz = 0.48; sample odds rp, = 0.54), the genetic variability in skin color and
blood group markers were unrelated to African ancestry within the white sample
(skin color, ancestral odds r= 0.04; sample odds r= 0.05).

In the black sample the distributions of the ancestral and sample oddscoeffi-
cients were calculated separately for co-twins, randomly designated 1 and 2. The
statistical characteristics of the four oddscoefficients are given in Table 5.

Co-twins, separated into two samples, do not constitute a traditional
replication study, but they do provide two related samples on whichto test the
distributional qualities of the proposed statistic. The odds coefficients for co-
twins 1 and 2 are very similarly distributed. As shown in Figure2, the ancestral
and sample odds coefficients differed in the shapes of their distributions. The
sample oddscoefficient produced more individuals with low degrees of estimated
African ancestry, and the ancestral odds produced a greater numberofindivid-
uals in the high ranges of estimated African ancestry.

Relationships of Odds Coefficients to Social Variables. There were negligible cor-
relations between the two measures of socioeconomic status and the oddscoeffi-
cients. The census tract data correlate negatively with increasing resemblanceto
the black or African groups. (The higher SES,the less the resemblance to black or
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Table 6. Correlations of the odds coeffi-
SES Ancestral Sample odds cients and SES

odds

Census —0.10 —0.12

Individual +0.09 +0.07

Table 7. Correlations of ancestral and sample oddscoefficients with
intellectual skills

Ancestral Sample

odds odds

Raven standard progressive matrices —0.08 —0.13

Peabody picture vocabulary test —0.06 0.00

Columbia test of mental maturity 0.02 —0.04

Revised test of figural memory —0.12 —0.10

Paired-associate test 0.15 0.12

First principal component —0.03 —0.05

n= 144 pairs; r<—0.14, one-tailed test, P< 0.05; SE = 0.083

African groups.) The individual SES measurecorrelates positively with the odds

coefficients. None of the coefficients is statistically different from zero, but they

are given in Table 6.

Skin coloris only slightly related to SES characteristics, in the same directions

as the odds coefficients. The darker children tend to live in lower SES neighbor-

hoods (r = 0.15) but do not tend to have lower SES families (r = 0.03). There are

no significant correlations between skin color and SES.

The Odds Coefficients and Intellectual Skills. None of the correlations between the

ancestral or sample odds andthefive intellectual skills was significantly different

from zero. There was no association between our estimates of ancestry and

intellectual performance within the sample of black twins. The first principal

component from the four cognitive tests, which most psychologists would call g,

is the set of intellectual skills that is general to intellectual measures. Thefirst

principal componentwassignificantly related to socioeconomicstatus (r = — 0.20;

P< 0.05) and tended to be related to skin color (r= 0.155), but general intellec-

tual skills were not correlated with ancestry. Table 7 gives the results before social

variables were partialled out of the correlations. A scatter plot of one of the

correlations, that of sample odds andthefirst principal component, is given in

Figure 3. It is clear that no statistically significant relationship exists.

Allthough the social correlates of the odds coefficients accountfor very little

of the variance in intellectual performance, we computed the correlations

between the odds coefficients and the intellectual skills holding skin color and

SES (census tracts) constant. Since social discrimination can be based onvisible

markers of ancestry, it seemed advisable to partial out the social effects. Table 8

gives the results.
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Fig.3. A scatterplot of scores on the first principal component of four cognitive tests and the

sample odds coefficient of ancestry within a sample of Philadelphia blacks

Table 8. Correlations of ancestral and sample oddswith intellectual
skills: SES (census tracts) and skin colorpartialled out

Ancestral Sample

odds odds

Raven standard progressive matrices —0.09 —0.10

Peabody picture vocabulary test —0.03 0.04

Columbia test of mental maturity 0.03 —0.02

Revised test of figural memory —0.10 —0.06

Paired-associate test 0.14 0.10

First principal component —0.01 —0.02

n= 144 pairs; r<—0.14, one-tailed test, P< 0.05; SE =0.083

To test further the relationships between the oddscoefficients andintellectual

performance, extreme groups were contrasted. The distributions of ancestral and

sample odds coefficients were divided into thirds. The test scores of the group

with the highest odds for African ancestry were comparedto those of the group

with the lowest. Skin color and social class differences are confounded in these

contrasts, and the sample sizes are overestimated. Despite the confounding of

social variables, in only one case out of 12 did extreme group contrasts achieve

statistical significance with a sample size inflated to the numberof individuals
instead of the number of families independently sampled. These results are given

in Table 9.

On the Revised Test of Figural Memory,the third of the sample with the least

African ancestry had higher scores than the third with the most, but this result

was not replicated with the sample odds coefficient. Most importantly, the
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Table 9. Contrasts between extreme thirds of the ancestral and sample oddsdistributions onintellectual
test scores (least black minus most black in standard deviation units)

Sample odds Ancestral odds

m diff. SE* tf P mdiff. SE* tf P

Raven standard progressive matrices 0.21 0.13 1.60 0.11 0.16 0.13

Columbia test of mental maturity 0.09 0.13 0.06 0.13

Peabody picture vocabulary test —0.08 0.13 0.08 0.13

Revised test of figural memory 0.07 0.12 0.31 0.12 2.31 0.02

Paired-associate test —0.06 0.15 —0.23 0.15 1.63 0.11

First principal component 0.11 0.21 0.13 0.22

a
Assumes that individuals are independently sampled and n= 280. In fact, m is best considered

between 280 individuals and 140 independent families

BLOOD GROUP MARKERS
BY ANCESTRY

     

  

GENERAL
INTELLECTUAL SKILLS

     

SKIN COLOR
MARKERS

SOCIO-ECONOMIC
CHARACTERISTICS

Fig. 4. Path coefficients of the effects of ancestry and socioeconomicstatus on the intellectual
skills of a sample of Philadelphia blacks

general factor of the intellectual tests was not related to ancestry. Although
intellectual skills were not consistently related to estimated ancestry in the
extreme thirds, skin color was. The group with the highest estimated African
ancestry was significantly darker than the group with the lowest (ancestral odds,
t= 2.05, P<0.05; sample odds, t= 3.25, P< 0.001).

To summarize the results, Figure 4 presents a path analysis of the model
underlying this research, presented earlier as Figure 1. The path coefficients of
ancestry (skin color and blood group markers) andlife chances (skin color and
socioeconomic status) with generalintellectual skills support the strongereffects
of life chances than ancestry on intellectual performance.

Discussion

The test of a relationship between degree of African ancestry, estimated with the
odds coefficients, and intellectual skills failed to provide evidence for genetic

racial differences in intelligence. Jensen (1973) predicted the correlation between

the degree of Caucasian admixture and intellectual ability as around 0.50, under
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the assumptions of his proposal that half to three-quarters of the IQ difference

between races is due to genetic differences (Jensen, 1973). In the correlational

analyses presented in this paper, no evidenceat all can be foundfora correlation

of that magnitude (Tables 7 and 8). In fact, none of the correlations wasreliably

different from zero in the expected direction, given the sample size involved (a

correlation of about — 0.14 would be different from zero at P= 0.05, one-tailed
test). Even if the correlations between ancestry andintellectual skills could not
exceed those between skin color and ancestry, because of less than perfect

reliabilities, they would have been detected by this study.
Now,if we look as well at the differences between the averages of the upper

and lower thirds of the black group on the variousintellectual measures rather

than rely solely on a correlational analysis, no consistent support for Jensen’s
hypothesis emerges either. The average difference between blacks and whites in
this study on intellectual measuresis around 0.9 standard deviations (SD). If we
assume that the most extreme third of the black group averages 35% Caucasian
ancestry, while the least admixed third averages 15% (based on data of MacLean
et al., 1974), the average difference between extreme thirds should be about one-
fourth of a standard deviation on the intellectual dimension.°

The sample size in this study is sufficient to detect a mean difference in
intellectual skills of 0.26 between the extreme thirds of the distribution arrayed by
estimated degree of ancestry, with a standard error of 0.13, when p = 0.05. If we
let p = 0.10, an average difference of 0.22 achievesstatistical significance. With a
relaxed alpha value, one of the twelve mean differences between extreme thirds
wasstatistically significant, and two others approachedstatistical significance—
one in the direction of high to low degree of black ancestry and the other in the
direction of low to high degree of black ancestry (see Table 9). An extrapolation
from the contrast between extremes within the hybrid group to the average
difference between the races predicts that not more than one-third of the
observed difference between the races could be dueto genetic differences. In view
of the negligible correlations between estimated ancestry andintellectual skills,
even this seems unlikely.

We suggest that stronger tests of the hypothesis of genetic racial differences
can be provided by increased sample sizes, improved estimates of the ancestral
population gene frequencies, and a larger number of polymorphisms that dis-
criminate ancestral origin. Other approachesto the problem,such asthe study of
transracial adoption, have shownthat black and interracial children reared by
middle-class white families achieve IQ scores well above the average of white
children in the US (Scarr and Weinberg, 1976). Neither the study of transracial
adoption nor the present study provide any support for a strong hypothesis of
genetic racial differences in intelligence.

The rough calculation for the estimate ofthe difference between upperand lowerthirdsofthe
black group proceedsas follows. If the resultant difference in standard deviationsis 0.9 between
the races when the meandifference in degree of Caucasian ancestry is about (0.99 — 0.22 = 0.77,
then the difference between upper and lowerthirds of the black group alone should be about
0.23 SD whenthe difference in Caucasian ancestry is about (0.35 — 0.15) = 0.20. Furthermore,if
three-fourths of that mean difference is due to racial genetic differences alone the smallest ex-
pected difference is (0.75 x 0.23)=0.18. So, about one-fifth to one-fourth of a SD would be the
expected mean difference between upper an lower thirds of the black group.
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Comments and Replies

COMMENT: THE USE OF RACIAL ADMIXTURE AS

EVIDENCEIN INTELLIGENCE RESEARCH:A CRITIQUE*

On standard measures of IQ the averageblack usually scores approximately 1

standard deviation below the average white (e.g., Scarr, Scarr, Pakstis, Katz, &

Barker, 1977). There is an ongoing controversy whetherthis is due primarily to

environmental or genetic differences between the two populations.' Scarr etal.

(1977) state that ‘‘if genetic, racial differences do contribute to average in-

tellectual differences between black and whites, then those blacks with higher

degrees of white ancestry should perform better on intellectual tasks than those

with lesser degrees of admixture [p. 161].’’ They then design a study wherein

the degree of white ancestry of black children, as determined by gene markers, is

compared to their performance on intellectual tasks.

Would finding a positive correlation lend convincing support to notions of

white genetic superiority? No—for the study design of Scarr et al. rests upon a

fundamental, untestable assumption. They assumethat in termsof intellectual

function, those whites who contributed to black ancestry were a random sample

of all whites. A genetic interpretation of a positive correlation assumes that

miscegenous whites had genetic IQs superior to blacks because they were a

representative sample of the general white population—which,in turn, assumes

*This comment by Centerwall originally appeared in Human Genetics, 1978, 45, 237-238.

Copyright © 1978. Reprinted by permission.

'For clarity of argument, an either/or approach is taken. Intermediate positions can be enter-

tained.
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that whites have superior genetic IQs. Thus, to conclude from a positive correla-
tion that whites have superior genetic IQs, it is necessary to assume that whites
have superior genetic IQs.

Suppose miscegenous whites were not a random collection of whites. If their
IQs were similar to blacks—and lower than whites—there should be no genetic
correlation between degree of white ancestry and intellectual skills. Therefore,
any positive correlation would be ipsofacto attributable to environmental forces.
Would this necessarily mean that miscegenous whites had less genetic mental
endowmentthan other whites? Of course not. Environmental theory assumesthat
group differences in IQ are due to environmental forces. Thus, if it is assumed
that blacks have lower apparent IQs due to environmentalforces, it can as well be
assumed that miscegenous whites also had lower apparent IQs for the same
reasons—for example, social stigma, poor schooling, poverty.

Unfortunately, these arguments cut both ways. If no correlation is found
between degree of white ancestry andintellectual skills (Chapter II-2), it would
be tempting to infer that there are no general black-white differences in genetic
IQ. However, a lack of correlation only demonstrates that there was no sig-
nificant difference in genetic IQ between ancestral blacks and ancestral mis-
cegenous whites. To complete the syllogism, it is necessary to demonstrate that
there was no significant difference in IQ between ancestral miscegenous whites
and other whites, or—1if there was—to demonstrate that the difference was due to

environmental rather than genetic causes. Since most of the principals are dead
and the historical data almost nonexistent, neither demonstration is possible.

In attempting to resolve the genes-versus-environment controversy, Scarr et
al. have designed a study where any result can be explained by either hypothesis.
From an ethical and social viewpoint, their findings were most fortunate. How-
ever, resting as they do on an untestable assumption, any inferencesare scientifi-
cally invalid. The same will hold for any future studies of the same design.

REFERENCE
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REPLY TO CENTERWALL*

As we notedin the originalarticle (Scarr, Pakstis, Katz, & Barker, 1977, p. 73),

there are no records of the intellectual achievements of either the African or

European ancestors whocontributed their genes to the contemporary black popu-

lation. There is no a priori reason to expect, however, that they deviated in-

tellectually from the more general populations from which they were drawn.

Very little of the racial admixture that occurred between the early 1600s and

1950 was produced by legally married couples. Historians of slavery—for exam-

ple, Johnston (1970)—depict a completely different world—oneofillicit sexual

liaisons resulting in large numbers of mulatto children during colonial times.

The colonial English aristocrat married with those of his own caste. .. . Neverthe-

less, some of the men of this class maintained permanentrelations with Negro

women to a moreorless open extent. Also, on the large plantations rumorsoften

involved the planters’ sons in affairs with Negrogirls....

The planter policy with regard to the intermixture of the races, as it concerns the

Negro, wasas follows: to prohibit the marriage of the Negro and the white race but

to tolerate illicit union of the Negro woman and the white man, provided always

that the mulatto offspring should follow the condition of its mother. Possibly the

planter had decided that under the existing system the prevention of intermixture

was humanly impossible. Without doubt, he believed that more of evil would result

from the mulatto reared by a white mother than reared by slave mothers, andif the

mulatto child of the Negro mother were... kept in the same status as his Negro

kindred, dangers to planter society would be averted [pp. 183-184].

Johnston also describes several other cross-racial liaisons in which mulatto

offspring were produced: Indentured white servants and slaves; free Negroes and

whites of varied social background in the North; and a few marriages of free

blacks and whites, including men and women of both groups. In other words,

there is no evidence in Johnston’s material that the intellectual level of the whites

who contributed genesto the black population was atypically high or low. Even

the social level of miscegenous whites was not clearly skewed toward the lower

groups in the colonial era, and in those days of lesser social mobility, the

correlation of class and IQ wassurely less than it is today.

In brief, there is no evidence that whites who contributed genesto the ancest-

ral black population constitute a biased sample of European populations; nor is

there any positive evidence that they were a random sample. There are only the

blind processes of slave capture and survival, the lack of social mobility in

plantation society, and the absence of intellectual measurementat the time that

*This reply by Scarr, Pakstis, Katz, & Barker originally appeared in Human Genetics, 1979,

47, 225-226. Copyright © 1979. Reprinted by permission.
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lead us to believe thatlittle intellectual bias could have crept into the process of
creating a new hybrid population.
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° 3 Race, Social Class, and IQ*

Theheritability of intelligence in white, middle-class populations of school-aged

children and adults has been repeatedly estimated to account for 60 to 80 percent

of the total variance in general intelligence scores, however measured(/ -4), Yet

Jensen (3, pp. 64-65) has noted manylimitations to the available data on her-

itability.

It is sometimes forgotten that such [heritability] estimates actually represent aver-

age values in a population that has been sampled andthat they do not necessarily

apply either to differences within various subpopulationsorto differences between

subpopulations. ... All the majorheritability studies have been based on samples

of white European and North American populations, and our knowledge ofintelli-

gence in different racial and cultural groups within these populations is nil. For

example, no adequateheritability studies have been based on samples of the Negro

population of the United States [italics added].

After carefully examining the intelligence data on the black and white popula-

tions, Jensen (3,4) hypothesized that the average genetic potential of the black

population may not be equalto that of the white population. Others (5, 6) have

interpreted the sameracial differences in mean IQ (intelligence quotient) within an

environmental framework,often naively and without good evidencefor their com-

peting hypotheses. Dislike of a genetic hypothesis to accountforracial differences

in mean IQ scores doesnot equal disproof of that hypothesis. Evidence for genetic

*This chapter by Sandra Scarr-Salapatek originally appeared in Science, 1971, 174, 1285-1295.

Copyright © 1971 by the American Association for the Advancement of Science. Reprinted by

permission.
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or environmental hypotheses must comefrom

a

critical examination of both expla-
nations, with data that support one.

As every behavioral geneticist knows, the heritability of a behavioral charac-
teristic is a function of the population in whichit is measured (7, &). There is no
reason to assume that behaviors measured in one population will show the same
proportion of genetic and environmental variances when measured in a second
population whosedistributions of genetic or environmental characteristics, or
both, differ in any way from thoseofthe first population. Racial and social class
groups are, for many purposes, sufficiently different populations to make a gen-
eralization from one to another highly questionable (9-//).

The sociological literature on social class and racial differencesin style oflife,
nutrition, child-rearing practices, and the like describes population differences in
distributions of environments. These population differences mustaffect the devel-
opment of phenotypic (observed) IQ (/2) and therelative proportions of genetic
and environmental variances in IQ scores.

Distributions of genotypes for the development of behavioral characteristics
mayalso vary from one population to another. Except for single-gene characteris-
tics such as Huntington’s chorea, microcephaly, and the like, we know very little
about genotypic variability among populations for behavioral development. Be-
cause identified single-gene characteristics are knownto occur with varying fre-
quencies among populations, it is assumedthat genes for polygenic characteristics
may also be distributed somewhat differently among groups.

The sources of within-group and between-group variation can be assessed,
although they are seldom effectively studied. Thoday (/3, pp. 4-5) reviewed the
problems of cross-population studies and concluded:

While discontinuousvariables such as blood groupspresentus withlittle difficulty
[in studying differences between populations], continuous variables such as IQ are
a different matter, for it is not possible with these to identify specific genotypes and
it is therefore not possible to determine gene frequencies. Furthermore, there are
always environmental as well as genetic causes of variation. We may measure the
relative importance of environmental as well as genetic causes of variation or
heritability within a population, and if the heritabilities are very high, that is,
variation is almost entirely a consequenceof genetic variety, we may know more
than if they are low. But evenif they are high, as with fingerprint ridge counts, we
are already in difficulties with population comparisons, for there is no warrant for
equating within-group heritabilities and between-groupheritabilities.

In this article, I outline important concepts and methods in the study of
individual and group variation and describe a new study of genetic and environ-
mental variances in aptitude scores in black and white, and advantaged and
disadvantaged populations.
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TWO MODELSOFIQ,

SOCIAL CLASS, AND RACE

There are two major, competing hypotheses for predicting the relation among

social class, race, and IQ—the environmental disadvantage hypothesis and the

genotype distribution hypothesis. Both hypotheses make differential predictions

about the proportions of genetic and environmental variance in IQ within lower

and higher social class groups.

The term ‘‘environmental disadvantage’’ refers to the largely unspecified

complex of environmental factors associated with poverty that prevents an or-

ganism from achieving its optimum development. The biological environmental

disadvantages have been reviewed by Birch and Gussow (/4), and references to ~

social environmental disadvantages have been reviewed by Deutsch, Katz, and

Jensen (/5).

~ Race and social class are terms that refer to socially defined subgroups of the

human population. Reproduction is more likely to occur between people in the

same subgroup than between people in different subgroups. There is no question

that races are partially closed breeding groups with a great deal more endogamy

than exogamy (/0). It is also true that social class groups (groups whose mem-

bers have attained a certain educational and occupational status) within races

practice more endogamythan exogamy (//). Social mobility from generation to

generation does not upset the notion of social classes as somewhat different

breeding groups, in terms of IQ levels, because the distribution of IQ’s within

each occupationallevel is reestablished in each generationof adults (/6). Brighter

children in families at all but the top social levels tend to be upwardly mobile,

whereasduller siblings at all but the bottom class level tend to be downwardly

mobile (/7). Social class groups may be thought of as endogamous primarily for

IQ (as expressed in occupational and educational achievements).

Social class groups may represent both different distributions of parental

genotypes for IQ and different rearing environments for children. Although

fathers’ average IQ scores may vary by 50 points or more from top professional

groups to unskilled laborers, their children’s average IQ’s differ by 25 points or

less (J6, 17).

The mean differences in children’s IQ’s by social class reflect differences in

both parental genotypes and rearing environments, which covary to a large

extent in the development of IQ. Crucial evidence on the genetic and environ-

mental components from adopted children is very limited, but Skodak and

Skeels (/8) revealed a 20-point rise in the IQ of adopted children over that of

their biological mothers. The distribution of adopted children’s IQ’s wasalso

shifted beyond the values expected by regression to a mean abovethe average of

the population, presumably by their better social environments.

Social class groups, then, are subdivisions of races and represent different
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distributions of parental genotypes, as well as different rearing environments.
There is no comparable statement that can be made aboutracial groups: whereas
races represent different rearing environments, no statements can be made con-
cerning different distributions of parental genotypes for IQ. Since there is no
direct test possible for distributions of genotypic IQ (/3), it is impossible to
assert that such distributions for the two races are ‘‘equal’’ or ‘‘different.’’ Races
do constitute different rearing environments in two respects. First, proportion-
ately more blacks than whites are socially disadvantaged, thus more black chil-
dren are reared under lower-class conditions; second, being black in the United
States may carry with it a social burden notinflicted on any white.

The environmental disadvantage hypothesis assumes that lower-class whites
and most blacks live under suppressive (19, 20) conditions for the development
of IQ.In brief, the disadvantage hypothesis states: (i) unspecified environmental
factors affect the developmentof IQ, thereby causing the observed differences in
mean IQ levels among children of different social classes and races; (11) blacks
are more often biologically and socially disadvantaged than whites; and(iii) if
disadvantage were equally distributed across social class andracial groups, the
social class and racial correlations with IQ would disappear. The environmental
disadvantage hypothesis predicts that IQ scores within advantaged groupswill
show larger proportions of genetic variance and smaller proportions of environ-
mental variance than IQ scores for disadvantaged groups. Environmental disad-
vantage is predicated to reduce the genotype-phenotype correlation (2/) in
lower-class groups and in the black group as a whole.

The genetic differences hypothesis, as it applies to social class groups within
races, centers on the issues of assortative mating by IQ andselective migration,
based on intelligence, within the social structure. Social class differences in
mean IQ are assumedto be principally genetic in origin and to result from the
high heritability of IQ throughout the population, assortative mating for IQ, anda
small covariance term that includes those educational advantages that brighter
parents may providefor their brighter children (3, /0). Social class differences
in phenotypic IQ are assumed to reflect primarily the mean differences in
genotype distribution by social class; environmental differences between social
class groups(and races) are seen asinsignificant in determining total phenotypic
variance in IQ. Therefore, the proportion of genetic variance in IQ scores is
predicted to be equally high for all social class groups (and for both races).
Figures 1 and 2 present models | and 2, respectively, as they apply to social
class.

In model 1, there are assumed to be equal distributions of genotypes across
social classes. In model 2, there are assumed to be unequal distributions of
genotypes for IQ, the lower class having proportionally more genotypes for low
IQ and the upper social groups having proportionally more genotypes for high
1Q. Environmental effects of social class are posited to be strong in model 1 and
very weak in model 2.
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Model 1: Environmental advantage as the

determinant of group differences in IQ.

Assumptions:
1. Genotypic distribution by social class for phenotypic

1Q of children (no differences).

LN
100

RQ

2. Environmental effects on the development of iQ

by SES Garge effect).

lL
Middle

Social class

Ad
ve
nt
ag
es

Prediction: tower fh? in disadvantaged groups.

Middie SES High SES

 

FIG. 1. Environmental disadvantage, model | (h? is heritability for twins; SES is

socioeconomic status).

COMPETING PREDICTIONS

Both models account for the observed social class data on IQ, but they make

competing predictions about the proportion of genetic variance. In model1,

environmental factors are predicted to reduce the meanandthe heritability of IQ

in the lowersocial class groups andraise both in the higher social groups. Model
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Model 2: Genetic differences as the primary

determinant of group differences in IQ.

Assumptions:

1. Genotypic distribution by social class for phenotypic

Q of children (differences).

Low SES Middle SES High SES

 
FIG. 2. Genetic differences, model 2 (h? is heritability for twins; SES is

socioeconomic status).

2 predicts equally high heritabilities for all groups, regardless of rearing envi-

ronments and regardless of mean scores. Estimated heritabilities by social class

and race provide a new way of evaluating the adequacy with which the two

hypotheses account for observed differences in mean IQ bysocial class. Racial

differences may also be examinedif the following rationale is always considered.

To the extent that the same environmental factors are assumedto affect the

development of IQ in the same wayin both black and white populations, predic-

tions can be made aboutthe sources of racial differences in mean IQ scores. If
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certain biological deprivations (such as low weight at birth, poor nutrition) are

knownto be more prevalent in lower class groups of both populations and more

prevalent among blacks than whites, ther. the two models can make differential

predictions about the effects of these sources of environmental variance on the

proportion of genetic variance in each population. Given a larger proportion of

disadvantaged children within the black group, the environmental disadvantage
hypothesis must predict smaller proportions of genetic variance to account for

differences in phenotypic IQ amongblacks than among whites, as whole popula-

tions. Since the genotype distribution hypothesis predicts no differences in the
proportion of genetic variance for social class groups within the races, it should

predict the same proportions of genetic variance in the tworaces.

To the extent that different environmental factors are assumedto affect the

development of IQ in black and white populations, or the same environmental
factors are assumed notto affect the developmentof IQ in the same way,or both,

no differential predictions about the origin of racial differences can be made by

the two models. If all black children are disadvantaged to an unknown degree by
being reared as blacks in a white-dominatedsociety, and no white children are so

disadvantaged, it is impossible to estimate genetic and environmental variances
between the races. Only if black children could be reared as though they were
white, and vice versa, could the effects of different rearing environments on the

genotype distribution of the two races be estimated.

Some combinations of models 1 and 2 may be found to account best for

phenotypic variability within and between groups. The clear opposition of

models | and 2 as explanationsfor the same IQ, racial, and social class data was

presented to demonstrate the differential predictions that can be generated about
proportions of genetic variance in different populations.

TWIN SAMPLE

An alphabetic roster of all students enrolled in the Philadelphia public schools in
April 1968 was examined for children with the same last name, the samebirth

dates, and the same home address. Children who met the three criteria were

identified as twins. |

Of the 250,258 children in kindergarten through grade 12, 3042 were iden-

tified as twins, including 493 opposite-sex pairs and 1028 same-sex pairs.

The racial distribution of these twins was 36 percent white and 64 percent
black. The corresponding figures for the entire public school population were 41

percent white and 59 percent black. The twins’ racial distribution was discrepant
from the total population by 5 percent, which can be accounted for by the

substantially higher rate of fraternal twinning among blacks (22).

In a large sample of twins it is tactically difficult to differentiate the
monozygotic and dizygotic groups directly. Direct approaches to zygosity could
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be discarded in favor of the indirect, statistical approach, which is advocated by
Burt (2), Vandenberg (23), Sandon (24), and Husen (25). The reasoning is as
follows: the percentage of opposite-sex pairs is known in any complete popula-
tion survey. By applying the Weinberg formula, the proportion of monozygotic
twins can be easily obtained (2/). There will always be approximately the same
proportion of same-sex pairs as opposite-sex pairs because of the distribution of
sexes. It is then a simple matter to estimate the percentage of monozygotic pairs
as follows: 100 — 2 (percent of opposite-sex pairs ) = percent of monozygotic
pairs. Percentage estimates for monozygotic and dizygotic groups were done
separately for each racial group.

Once the proportion of monozygotic and dizygotic twins is known,the corre-
lations for same-sex and opposite-sex groups can be used to estimate the correla-
tion coefficients for monozygotic and dizygotic twins within the same-sex sam-
ple. By converting correlation coefficients to z scores, the same-sex intraclass
coefficient can be apportioned according to the percentages of monozygotic pairs
in the same-sex group,so that:

t.. = To SS az (Tios) + % SS nz (X)

“ %o SS mz+dz

On the basis of seven independent studies including more than 1000 pairs of

same-sex and 100 pairs of opposite-sex twins, Burt (2) found the averagecorrela-

tions for intelligence to be .76 and .57, respectively. From these coefficients, he

was able to estimate the correlation for monozygotic and dizygotic groups as .89

and .56, respectively. These estimates match very closely the correlations found

for intelligence in samples of monozygotic and dizygotic twins whose zygosity
had been determined by blood-grouping procedures.

In the Philadelphia sample, 30 percent of the white pairs and 34 percent of the
black pairs were found to be of opposite sexes. Therefore, by the Weinberg

formula, 40 percent of the whites and 32 percent of the blacks were estimated to
be monozygotic pairs. The higher proportion of monozygotic twins in the white

population matched the figures reported (24) for a complete age-group of British
children taking the 11+ examinations.

The final samples were considerably smaller than the original 1521 pairs
found, for several reasons. First, since standardized tests were not administered

to the kindergarten orfirst-grade groups, 282 pairs were lost. Second, one or

both membersof 124 pairs were found to be enrolled in special classes, to whom

the tests used in this study were not given (26). Third, the absence of one or both

twins on the days that tests were administered eliminated an additional 123 pairs.

Combinedlosses of 529 pairs reduced the final sample to 992 pairs with aptitude
or achievement scores, or both, for each twin, as shown in Table 1.
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Table 1. Final sample pairs by race and test
scores.

Test scores Black White

Aptitude only 315 194
Achievement only 129 715
Aptitude and

achievement 191 88

Total pairs 635 357

 

SOCIAL CLASS MEASURES

Within both the black and white groups, social class variables were used to

assign pairs to relatively advantaged and disadvantaged groups. The public

school data on parental occupation, income, and education were incomplete and

too unreliable for these purposes. Instead, censustract information from the 1960

U.S. Census was used.

Every pair had a census tract designation for which median income and

educational data were available. Although census tracts in an urban area are

designed to provide maximum homogeneity within tracts, they are still imperfect

measures of individual SES (socioeconomic status) characteristics. Relatively

advantaged and disadvantaged groups could be designated by neighborhood

SES, however, since peer associations and school characteristics would be re-

flected in the census tract data. To the extent that the social disadvantage

hypothesis pertains to the life-style, in addition to within-family environment,

the census tract data were appropriate.

Social-class assignment was made byestablishing a median level of income

and educational characteristics for the total number of censustracts from which

the twin sample was drawn, regardless of race. Cross-tabulations of above- and

below-median levels of income and education provided three groups: one below

the census tract medians for both income and education; one above the medians

of both; and a third above in one and belowin the other. Onthis basis, the three

groups were designated as below median, above median, and middle status.

APTITUDE AND ACHIEVEMENT TESTS

Results from several tests were available in the 1968-69 schoolyear for children

in the Philadelphia school district from second through twelfth grade (27). All

children in grades three through eight who were in regular academic classrooms

were given the Iowa Tests of Basic Skills, which test long-term development of

intellectual skills (28). These are highly reliable group tests (29) that are used to

measure scholastic achievement in many school districts across the nation. The
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vocabulary, reading, languagetotal, arithmetic total, and composite scores were

obtained. A total of 319 black and 163 white pairs had scores onall subtests for
each twin.

Since a different aptitude test was given in every second school grade, it was
impossible to obtain a sufficiently large numberofpairs for reliable test-by-test

results. It was decided, therefore, to combine aptitude test results across tests and

age ranges, and to treat them as age-appropriate, equivalent forms of the same

test. This radical decision was based primarily on the roughly equivalent struc-

ture of the aptitude tests. All have at least two principal subtests, a verbal and a

nonverbal (or numerical), as well as a total score. Some tests, such as the

Differential Abilities Test, have additional subtests to measure spatial, mechani-

cal, and other abilities not included in morescholastically oriented tests, such as

the School and College Ability Tests. Thus, the total scores based onall subtests

are not strictly equivalent; nor are the nonverbal tests, which may be based
primarily on arithmetic reasoning or may include abstract reasoning as well. The

verbal scores are the most nearly equivalent from test to test, and thus are the
most reliable for comparisons across grades. .

No a priori assumptions were made aboutthe appropriateness of standardized

aptitude tests for different social-class and racial groups. Although there exists a
popular notion that standardized tests are less predictive of scholastic achieve-
ment in disadvantaged groups, this has generally been unsupported by research
(30). This hypothesis was tested, however, by examining the correlations be-
tween aptitude and achievement scores for each racial and social-class group.

Since the generalizations were never intended to exceed the limits of aptitude
test and IQ scores, no extensive discussion of the epistemological issue, ‘‘What

do IQ tests measure?’’ will be attempted here. Suffice it to say that variance in IQ

and aptitude test scores have been shown to have strong genetic components in
other studies of white populations, and that the appropriateness of these measures
for other racial and social-class samples will be consideredin the results section.

STATISTICS

Statistics in studies of twins are based on the variances in scores amongindividu-
als of different genetic and environmental relatedness. The total phenotypic
variance in the populations studied can be apportioned into between-family and

within-family variances for both same- and opposite-sex twins. The comparison

of between- and within-family mean squares is usually expressed as an F ratio
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The intraclass correlation expresses the proportion of variance arising from

family influences, both genetic and environmental. It compares the between-

family variances minus the within-family variances to the total phenotypic var-

iance in the population from which the related persons are drawn.

 y= Tb ~ Ow FA)
‘  o§ +0% Fl

where oj, is the mean squares betweenpairs, and o%, is the mean squares within

pairs.

The comparison of intraclass correlation coefficients and variance ratios for

two or more related sets of individuals leads to the calculation of heritability

estimates. The heritability of a trait is an expression of the ratio of total genetic

variance to total phenotypic variance.

In the simplest form for studies of twins, the restricted model for broad

heritability (h”) was defined by

h2 = 2(Fims — Tias)
ro. ] _ 9

Or

where Fimz iS the intraclass correlation for monozygotic pairs, rig, 1s the intra-

class correlation for dizygotic pairs, and o% is the percentage of variance due to

errors in measurement. In this study, o% was estimated to be .073, or the

minimum unreliability for group aptitudetests.

Another version of the h? statistic for broad heritability using twins was

offered by Jensen (3/) to include the available data on assortative mating for IQ

in the white population. The assortative-mating model for data on twins takes

into account the positive correlation between IQ scores of parents, which are

generally found to be around .40. Nonrandom mating patterns produce a genetic

correlation between siblings that is somewhat higher than the .50 expected under

mating patterns that are random with respect to IQ. The formula for computing

the heritability coefficient with assortative mating (12) is

h2 = C(fims — Tias)
a ] __ 2

Or

where c = 1/1 — p, or 2.222, when p =.55; and o% is the percentage of

variance due to errors in measurement.

If the heritability of a trait is known, the total variance can be apportioned into

four major components; within-family genetic variance (a,2,), within-family en-

vironmental variance (o,7.), between-family genetic variance (a2, and between-
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family environmental variance (a %.). Regardless of the absolute size of the total

variance, the proportions of variance can be estimated (32).

DISTRIBUTIONS OF SCORES

An initial look at the distribution of scores within the samples of twins from

Philadelphia indicated that the scores were far from normal. The low mean value

especially in the black population, and the skew of the distributions required

careful normalization of the scores before any heritability analyses could be

attempted. Thus, the results are reported in three sections: first, the distributions

of scores and their transformations; second, the analyses of data on twins; and

third, the heritability and estimated proportions of variance in the scores by race

and social class.

The distributions of aptitude scores, based on national norms were divided

first by race and then byrace and social class. The meansandstandard deviations

of the scores were markedly different by race; the mean aptitude scores of whites

were slightly below the national mean of 50, while the mean aptitude scores of

blacks were one standard deviation (ao = 19) below the national mean. There was

almost one standard deviation between the meansof the two races. The standard

deviations of the whites wereslightly higher than those of the blacks, as Jensen

(3,4) and others have noted; but the ratios of standard deviations to the means

(proportional variance) were higher in the black that in the white groups (see

Table 2).

On measures of aptitude, the racial groups had surprisingly large differences,

once social class was considered (Table 3). The mean of the below-median (in

income and education) white group equalled or surpassed the mean of the above-

median black children on verbal, nonverbal, and total aptitude scores. The

quartile (Q) boundaries showed the distributions of below-median whites and

above-median blacks to have similar properties, except that the total variance

among advantaged black children was somewhat higher than that amongdisad-

vantaged whites.

The social-class divisions among whites separated the aptitude meansof the

subpopulations by approximately four-fifths of a standard deviation. The com-

Table 2. Means and standard deviations (¢)
of national scores for individuals by race.

Black White
Aptitude (N = 1006) (N = 560)

test —_—_—_——_ ———————
Mean c Mean C

Verbal 30.3 18.2 45.9 21.2
Nonverbal 32.7 19.1 47.9 21.8
Total 28.9 18.5 46.1 20.8
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Table 3. Mean and standard deviations (¢) of national scores on combined aptitude tests for
individuals by race and social class (Q indicates quartile).

Black White

Statistics Below Middle Above Below Middle Above
(N = 634) (N = 236) (N = 134) (N = 114) (N = 106) (N = 340)

Verbal
Mean 29.0 30.9 35.3 36.4 43.9 49.8
o (17.7) (17.2) (20.8) (18.6) (22.6) (20.4)
Q 15-28-39 19.31-43 23-32-46 22-38-50 28-42-56 38-41-63

Nonverbal
Mean 32.0 32.7 35.9 38.3 44.5 52.2
o (19.2) (18.7) (19.3) (18.0) (22.5) (21.5)
Q 17-32-44 20-32-46 20-34-50 25-39-50 29-43-59 36-51-68

Total
Mean 27.7 29.7 33.0 34.8 43.4 50.9
o (18.1) (18.1) (20.3) (16.9) (21.4) (20.2)
Q 15-26-39 15-30-41 19-29-47 23-37-47 29-42-56 38-52-65

 

parable divisions among blacks produced a difference of one-quarter of a stan-

dard deviation between children below and above the mediansfor the 280 census

tracts in which the twins lived. Social-class groups of children were far more

differentiated among whites than among blacks, despite the samecriteria for

assignment.

Comparisons across racial groups showed that disadvantaged white children

scored in a pattern similar to that of black children, while the middle and

above-median white groups had much higher means. Variances werenotreliably

different across races.

Compared to the national distribution, the twins in Philadelphia scored

poorly. Instead of mean scores of 50, all black groups and white groups of

below-median and middle status had mean performancescores in the 20 to 40

range. Only the above-median whites had mean scores close to the national

average. A comparison of the means and variances of the twins’ scores with

those of all Philadelphia children showed that the twins were indeed representa-

tive of their respective racial and social-class groups, and were only slightly

handicapped by their twinship.

Since the scores based on national norms were skewed within the Philadelphia

samples, the scores for each test were normalized, separately by racial groups, to

a mean of 50 and a standard deviation of 10, in order to develop comparable data

for blacks and whites. Since the means and variances of the two racial groups

were arbitrarily set as equal, there was no longer any difference based on race in

the distributions of scores. In every test, there were significant social-class dif-

ferences and significant class-by-race interaction terms, which reflected the fact

that social-class differences in mean scores were much greater among whites than

blacks.

Correlational analyses of all test scores by race and social class were doneto
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TABLE 4

Intercorrelations of Test Scores by Race and Social Class [Nonverbal (NV), Total (T), Vocabulary (Vo), Reading (R), Language(L),
Arithmetic (A), Composite (C)]

 

Black White

Aptitude Achievement Aptitude Achievement

Test Verbal Nonverbal Total Vocabulary Reading Language Arithmetic Test Verbal Nonverbal Total Vocabulary Reading Language Arithmetic

Below-median group (N = 351) Below-median group (N = 60)

NV 57 NV 44

T 84 87 T 81 .83

Vo 56 44 54 Vo 53 — .04 31

R 56 47 59 .64 R .62 30 51 61

L 59 54 .64 .67 .67 L .76 28 61 .69 .79

A 53 58 .62 57 .66 .67 A .67 37 59 58 77 .79

C .64 57 .67 82 .84 .86 .83 C 75 .26 58 81 87 .92 89

Middle group (N = 125) Middle group (N = 43)

NV 71 NV 57

T .90 89 T .88 85

Vo 54 47 56 Vo 81 49 71

R .64 56 .66 .66 R .84 59 .79 .88

L .67 54 65 .66 75 L 71 1 .69 75 85

A .60 53 .60 .64 72 73 A .60 52 .63 .64 7) 717

C .70 59 .70 .83 89 .90 85 C 78 61 77 .86 .93 .94 85

Above-median group (N = 51) Above-median group (N = 147)

NV 53 NV .66

T 82 .86 T 81 .88

Vo .60 .35 53 Vo 71 49 59

R .62 56 .68 71 R .68 53 .60 78

L .68 55 7] 14 87 L .69 61 .66 73 714

A 55 .65 68 61 81 77 A .70 .70 74 .66 7) 78

C .67 37 7) .83 94 93 87 C 77 .64 72 87 .90 .88 87
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examine the equivalence of measurement among groups. As Table 4 shows, the

patterns of correlation among aptitude and achievementscores were quite similar

in all groups, regardless of race or social class. It is difficult to argue that the

dimensions of performance measured in the different racial and social-class

groups were not comparable. The most parsimonious explanation of similar

patterns of correlations is that there are similar underlying dimensions. It is

impossible to argue that ‘‘nothing’’ is being measured by thesetests in disadvan-

taged groups, because the prediction from aptitude to achievement scoresis

approximately as good in the below-medianasin the middle black groups, andis

certainly as good in the black groupsasit is in the white groups.

ANALYSES OF TWINS BY RACE

The four major groups of same-sex and opposite-sex, black and white twins were

treated separately for the first set of analyses. Analyses of variance comparing

within-pair and between-pair variances were applied to eachtest score in the four

groups. Table 5 gives the twins’ results by race for the three aptitude scores.

TABLE 5

Analysis of Variance of Aptitude Scores of Twin Pairs by Race

 

Black White

Mean

squares Same sex Opposite sex Same sex Opposite sex

Verbal

(N = 333) (N = 169) (N = 192) (N = 82)

of, 129.1 113.7 149.4 133.2

o?, 38.2 44.8 29.6 33.9

F 3.38 2.54 5.05 3.93

rj 0.543 0.435 0.669 0.594

r ims 0.653 0.719

Nonverbal

(N = 332) (N = 169) (N = 192) (N = 82)

ov}, 130.5 115.2 149.7 131.7

o*, 39.6 39.4 33.8 26.8

F 3.30 2.92 4.42 4.92

r; 0.535 0.490 0.631 0.662

r ims 0.594 0.601

Total

(N = 334) (N = 169) (N =193) (N = 82)

a}, 127.4 119.2 168.0 156.9

o%, 35.1 31.2 23.7 28.4

F 3.62 3.82 7.10 5.53

rj 0.567 0.585 0.753 0.694

rims 0.544 0.791
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Intraclass correlations for the monozygotic group are estimated by the method

described earlier.

Same-sex twins were, in general, more similar than were opposite-sex pairs.
In both the black and white groups, the presence of monozygotic pairs in the
same-sex group increased their correlation abovethat of the opposite-sex dizygo-
tic pairs, so that the estimated monozygotic correlation was higher than the
dizygotic correlation for four of the six comparisons. The two exceptions are
total aptitude score for the blacks and nonverbal aptitude for the whites. Correla-
tions between the two children in each same-sex and opposite-sex black pair were
consistently lower than for their white counterparts. Black twins were not found
to be as similar to each other as white twins, when compared to randomly paired
members of the same groups.

ANALYSES OF TWINS
BY RACE AND SOCIAL CLASS

It was hypothesized in model | that social-class conditions of life would affect
twin similarities and resulting estimates of genetic variances. The potentially
restricting effects of lower-class life on the development of genetically based
individual differences could tend to reduce within-pair correlation co-efficients in
the lower-class groups, whereas better environmental opportunities could allow a
greater range of phenotypic individual differences in the middle-class groups.
Model 2 predicted that similar proportions of genetic variance would be found
across social-class groups because mean differences in scores were assumed to
arise from differences in genotype distributions.

Within-pair similarities were analyzed for those pairs below the median and
then for those of middle and above status combined—the small numberof black

Table 6. Analysis of variance of verbal aptitude scores of twin pairs by race and social class.

Mean Black White

squares

 

Same sex Opposite sex Same sex Opposite sex

 

Below-median group
(N = 211) (N = 107) (N = 41) (N = 16)

of 120.7 102.9 81.8 105.8
o2 41.7 42.1 28.7 31.0
F 2.89 2.44 2.85 3.41
ry 0.486 0.419 0.481 0.546
Tims 0.558 0.430

Middle and above-median group
(N = 123) (N = 62) (N = 153) (N = 70)

o? 136.0 134.0 154.1 119.9
o2, 32.2 49.4 29.8 34.5
F 4.23 2.71 5.17 3.47
ry 0.618 0.460 0.676 0.553
Tims 0.753 | 0.749
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Table 7. Analysis of variance of nonverbal aptitude scores of twin pairs by race and social class.

  

Mean Black White

squares Same sex Opposite sex Same sex Opposite sex

Below-median group
(N = 211) (N = 107) (N = 41) (N = 16)

o? 128.9 120.3 111.1 87.8

o2 41.4 37.8 34.8 20.7

F 3.11 3.19 3.20 4.25

ri 0.513 0.523 0.524 0.619

Tims 0.508 0.445

Middle and above-median group
(N = 123) (N = 62) (N = 152) (N = 68)

of 132.5 107.8 149.9 122.3

o2, 36.3 42.2 33.6 28.1

F 3.65 2.55 4.46 4.34

rs 0.570 0.437 0.634 0.625

Tims 0.698 0.642

 

pairs above the median made it advantageous to combinethelatter two groups.

Tables 6, 7, and 8 give the analysis of variance results of the aptitude tests for the

below-median and the combined middle and above-median groups for both

races.

In the below-median SES groups of both races, the same-sex correlation

exceeded the opposite-sex coefficient only once (black verbal aptitude). The

failure of opposite-sex correlations to exceed same-sex cofficients left the esti-

mated monozygotic correlations and heritability statistics indeterminant. It is

unlikely that the correlations for monozygotic twins were lowerthan thosefor the

same-sex dizygotic twins, but it is senseless to assign a value whenrigs iS greater

than rj... The most likely interpretation of this result is that the greater genetic

correlation between monozygotic twins was not sufficient to increase the same-

sex correlations above the values obtained for opposite-sex twins. Thus, genetic

Table 8. Analysis of variance of total aptitude scores of twin pairs by race and social class.

  

Mean Black White

Squares Same sex Opposite sex Same sex Opposite sex

Below-median group
(N = 212) (N = 107) (N = 41) (N = 16)

of 122.7 109.7 83.1 109.1
oz 38.1 27.5 20.5 24.7
F 3.22 3.99 4.05 4.42
r; 0.526 0.599 0.604 0.631
Tims 0.434 0.585

Middle and above-median group
(N = 123) (N = 62) (N = 155) (N = 70)

o? 130.6 137.4 174.7 139.1

of 30.1 37.5 24.5 29.2
F 4.34 3.66 7.13 4.76
ri 0.625 0.571 0.754 0.653
Tims 0.680 0.813
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factors cannot be seen as strong determinants of aptitude scores in the disadvan-
taged groupsof eitherrace.

In the middle- to above-median SES groups, the same-sex correlations ex-
ceeded the opposite-sex correlations for all three aptitude scores in both races.
The mostlikely inference from these data is that both genetic and environmental
components of variance contributed to the similarity of within-pair scores in the
advantaged group. For the disadvantaged group,the failure of same-sex correla-
tions to exceed opposite-sex coefficients makes it doubtful that the proportion
of genetic variance in the lower-class group equals that of the advantaged group.

Total variance was generally larger in the advantaged than in the disadvan-
taged groups of both races. For whites, total variance was larger in all six
comparisons of advantaged and disadvantaged groups. For blacks, total variance
waslarger in four of six comparisons. This finding reflects the greater phenotypic
variability of advantaged children, as predicted in model 1. The intraclass corre-
lations were found to be comparable for blacks and whites within classes (see
Table 9).

Assuming that the comparison of estimated monozygotic correlations and
opposite-sex dizygotic correlations can be usedto estimate heritability ratios, the
proportion of genetic to total variance was calculated by the restricted and assor-
tative mating formulas. Table 10 gives the intraclass correlations and estimated
heritabilities for aptitude scores by race and socialclass.

As noted earlier, the proportion of genetic variance in disadvantaged groups
was low, but indeterminant—except for verbal aptitude among blacks. Aptitude
scores in advantaged groups all showed heritability estimates of greater than
zero, except in the nonverbal scores of whites. Verbal aptitude scores had the
highest heritability for both blacks and whites.

Table 9. Estimated heritability ratios by race and social class for aptitude scores.

  

Aptitude Black White
test _—_—

scores Tios Tiss Tims h?3 h? ios Tiss Tims h? h3

Below-median group

Verbal 0.419 0.486 0.558 0.309 0.343 0.546 0.481 *
Nonverbal 0.523 0.513 * * * 0.619 0,524 * *
Total 0.599 0.526 * * * 0.631 0.604 *

Middle and above-median group
Verbal 0.460 0.618 0.753 0.651 0.723 0.553 0.676 0.749 0.436 0.484
Nonverbal 0.437 0.570 0698 0.580 0.644 0.625 0.634 0.642 0.038 0.042
Total 0.571 0.625 0.680 0.242 0.269 0.653 0.754 0.813 0.356 0.395

All

Verbal 0.435 0.543 0.653 0.470 0.522 0.594 0.669 0.719 0.270 0.299
Nonverbal 0.490 0.535 0.594 0.224 0.249 0.662 0.631 * * *
Total 0.585 0.567 * * * 0.694 0.753 0.791 0.209 0.232

 

* Cannot be estimated.
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Table 10. Percentage of variance in verbal aptitude scores for opposite-sex twins by race and
social class.

Disadvantaged Advantaged

Source Between Within Between Within
family family Total family family Total

Black
Genetic 18.8 15.5 34.3 39.7 32.6 72.3
Environmental 23.1 42.6 65.7 6.3 21.4 27.7

Total 41.9 58.1 100.0 46.0 54.0 100.0

White

Genetic * * * 24.0 19.6 43.6
Environmental 54.6 45.4 * 31.3 25.1 56.4

Total 54.6 45.4 * 55.3 44.7 100.0

* Cannot be estimated.

Table 11. Percentages of variance in nonverbal aptitude scores for opposite-sex twins by race

and social class.

Disadvantaged Advantaged

Source Between Within Between Within
family family _—«Potal family family Total

Black
Genetic * * * 35.4 29.0 64.4
Environmental §2.3 47.7 * 8.3 27.3 35.6

Total 52.3 47.7 * 43.7 56.3 100.0

White
Genetic * * * 2.3 1.9 42
Environmental 61.9 38.1 * 60.2 35.6 95.8

Total 61.9 38.1 * 62.5 37.5 100.0

* Cannot be estimated.

Table 12. Percentages of variance in total aptitude for opposite-sex twins by race and social

class.

  

Disadvantaged Advantaged

Source Between Within Between Within
family family tal family family Total

Black
Genetic * * * 14.3 11.7 26.0

Environmental 59.9 40.1 * 42.7 31.3 74.0

Total 59.9 40.1 * 57.0 43.0 100.0

White

Genetic * * * 21.5 17.5 39.0

Environmental 63.1 36.9 * 43.5 17.5 61.0
Total 63.1 36.9 * 65.0 35.0 100.0

* Cannot be estimated.
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Table 13. Analysis of variance of aptitude scores for same-sex pairs by race.

—oo

eee

  

Black White
Mean
squares Male Female Male Female

(N = 139) (N = 194) (N = 96) (N = 96) |

Verbal
of 144.3 119.0 162.5 134.8
o2, 43.1 34.7 34.7 24.4
F 3.35 3.43 4.68 5.52
r, 0.540 0.549 0.648 0.693

Nonverbal
o? 131.6 129.1 156.3 144.6
a2 47.6 33.7 28.7 39.0
F 2.76 3.83 5.45 3.71
ri 0.468 0.586 0.690 0.575

Total .
oe 127.6 127.3 202.0 135.0
o2 43.0 29.5 26.1 21.2
F 2.97 4.31 7.75 6.36
ri 0.496 0.623 0.771 0.728eee

Based on the estimated heritability ratios, genetic and environmental var-
iances can be apportioned. The apportionment between and within families is
based ontheratio of between-familyto total variance, expressedin the intraclass
correlation. Only opposite-sex pairs were used, because their correlations were
known to be based on a commoninheritance of about 55 percent.

From Tables 11, 12, and 13, one can seethat the percentageof total variance
attributable to genetic sources was always higher in the advantaged groups of
both races. In most cases, genetic variance couldnot be estimated for the aptitude
scores of lower-class children. For both advantaged and disadvantagedchildren,

Table 14. Analysis of variance of white, ad-
vantaged, opposite-sex twins, by aptitude level.ee

Mean Both < 50 Both => 50
squares (N = 22) (N = 31)eee

Verbal
oe $4.8 65.7
a2 30.1 20.3
F 1.82 3.24
r; 0.291 0.528

Nonverbal
o? 44.7 59.4
a2 18.7 20.9
F 2.39 2.84
ry 0.410 0.479

Total
a? 34.6 57.5
o2, 17.8 19.8
F 1.94 2.90
ry 0.320 0.487
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however, there were approximately equal variances between and within families,

the between-family variance being somewhat larger more often. Thus, the major

finding of the analysis of variance is that advantaged and disadvantaged children

differ primarily in what proportion of variance in aptitude scores can beattributed

to environmental sources.

To check on the validity of the findings, the aptitude data were analyzed

separately for male-male and female-female pairs who were found to have

correlations of similar magnitude. The overall results of the study were not due to

the greater similarity of male or female pairs, as seen in Table 14.

GENOTYPE-ENVIRONMENTINTERACTION

While neither model 1 nor model 2 predictedstatistical interaction, a combina-

tion of the two models could predict an interaction between genotypes and

environments in producing phenotypic ability. Wiseman (33) has suggested that

children with lower IQ’s are less affected by environmental deprivations than are

children with higher IQ’s. If lower IQ children are less affected by differential

family environments, then the between-family variance and the correlationsbe-

tween siblings with lower IQ’s will be smaller than among siblings with higher

IQ’s, on whom family environment presumably hasa greater effect. Burt (34)

reported a correlation of .61 between siblings both of whose IQ's were above

100, and a correlation of .43 between siblings with IQ’s below 100.

The possible explanations for these findings include (i) restriction of total

variance in the group with lower IQ’s because of a ‘‘floor effect’’ in the tests

used;(ii) larger within-pair variances for children with lower IQ’s as a function

of a poor family environment; and(iii) smaller between-pair variancesfor chil-

dren with lower IQ’s as a function of less responsiveness to different family

environments.

A test for restriction in total variance was made by dividing all opposite-sex

pairs into those with both twins above the mean of 50 and those with both twins

below. Mixed cases were eliminated from the samples. Neither black nor white

twins with aptitude scores below the mean had lowertotal variances than the

above-mean groups. Since total variances were equal in the two groups,a test

of the interaction hypothesis could be made.

To test for the effects of lower IQ alone on patterns of sibling correlation in

the white group, only those children with social class ratings at the median and

above were included. Intraclass correlations for the 22 white, advantaged,

opposite-sex pairs with aptitude scores below 50, and the 31 above 50 were

found to be consistently different. As Table 14 shows, siblings below the ap-

titude mean had consistently lower correlations betweentheir scores than siblings

above the mean. The lowercorrelations between siblings with lower IQ’s were

not a function of social class, but a smaller between-pair variances, primarily.
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This suggests that white children with lower IQ’s are less susceptible to environ-
mental differences between families than are children with higher IQ’s, even in
an advantaged population. There was no evidenceof interaction between IQ and
environmentin the black population.

MEAN SCORES AND GENETIC VARIANCE

The lower meanscores of disadvantaged children of both races can be explained
in large part by the lower genetic variance in their scores. A ‘‘deprived’’ or
unfavorable environment for the development of phenotypic IQ unfavorably
affects mean scores, phenotypic variability, genetic variance in phenotypes, and
the expression of individual differences (/9, pp. 64-65). No study of human
family correlations to date has looked at all of these effects of suppressive
environments. In a landmark study of mice, however, Henderson (S) has
demonstrated that suppressive environments reduce the amount of genetic var-
lance in performance, reduce phenotypic variability, and reduce mean perfor-
mance scores. The percentage of genetic variance in the scores of standard-cage-
reared animals was one-fourth that of animals with enriched environments (10
percent versus 40 percent). Not only did genetic variance account for a larger
portion of the variance among animals with enriched environments, but their
performance on the learning task was vastly superiorto that oftheir relatively
deprived littermates.

Although generalizations from genetic studies of the behavior of mice to
genetic studies of the behavior of human beings are generally unwarranted (be-
cause mechanisms of development vary greatly among species), the role that a
better rearing environmentplayed in the developmentof genetic individual dif-
ferences among Henderson’s mice finds an obvious parallel with the effects of
advantaged SES homesinthis study.

From studies of middle-class white populations, investigators have reached
the conclusion that genetic variability accounts for about 75 percent of the total
variance in IQ scores of whites. A closer look at children reared underdifferent
conditions showsthat the percentage of genetic variance and the mean scores are
very mucha function of the rearing conditions of the population. A first look at
the black population suggests that genetic variability is important in advantaged
groups, but much less important in the disadvantaged. Since most blacks are
socially disadvantaged, the proportion of genetic variance in the aptitude scores
of black children is considerably less than that of the white children, as predicted
by model 1.

‘‘Disadvantage’’ has been used as a term throughout this paper to connoteall
of the biological and social deficits associated with poverty, regardless of race.
Aslong as these environmental factors were considered to be the same, and to act
in the same way on children of both races, then racial differences in scores could
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be discussed. Unquantified environmental differences between the races—either

different factors or the same factors acting in different ways—preclude cross-

racial comparisons. Informed speculation is not out of order at this point, how-

ever.

Those cultural differences between races that affect the relevance of home

experience to scholastic aptitudes and achievement may be of primary impor-

tance in understanding the remaining racial differences in scores, once environ-

mental deficits have been accounted for. In a series of studies of African chil-

dren’s scholastic performance, Irvine found that many sources of variation that

are important for European and American scoresare irrelevant for African chil-

dren (35, p. 93).

Of environmental varibles studied in population samples, including socio-economic

status, family size, family position, and school quality, only school quality showed

significant and consistent relation to ability and attainment tests. Other sources of

variation were irrelevant to the skills being learned.

For the black child in Philadelphia, the relevance of extrascholastic experi-

ence is surely greater than it is for the tribal African. But one may question the

equivalence of black and white cultural environments in their support for the

developmentof scholastic aptitudes. As many authors of an environmentalper-

suasion has indicated (6, 36), the black child learns a different, not a deficient,

set of language rules, and he maylearn a different style of thought. The transfer

of training from hometo school performance is probably less direct for black

children than for white children.

The hypothesis of cultural differences in no way detracts from the predictive

validity of aptitude tests for the scholastic achievement of black children. The

correlations between aptitude and achievement are equally good in both racial

groups. Butthe cultural differences hypothesis does speak to the issue of genetic

and environmental components of variance. If most black children have limited

experience with environmental features that contribute to the development of

scholastic skills, then genetic variation will not be as prominenta source of indi-

vidual phenotypic variation: nor will other between-family differences, such as

SES level, be as important as they are in a white population. School-related

experiences will be proportionately more important for black children than for

white children in the development of scholastic aptitudes. The Coleman report

(37) suggested that scholastic environment does have moreinfluence on the per-

formance of black children than it does on the performance of white children.

The generally lower scores of black children can be fit adequately to the model

1 hypothesis, with the additional interpretation of cultural differences to account

for the lower scores of black children at each social-class level.

The differences in mean IQ betweenthe races can be affected by giving young

black children rearing environments that are more conducive to the development
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of scholastic aptitudes. Or the differences in performance can simply be accepted
as differences, and not as deficits. If there are alternate ways of being successful
within the society, then differences can be valued variations on the human theme
(38), regardless of their environmental or genetic origins. Haldane (39) has
suggested that, ideally, different human genotypes would be found to respond
most favorably to different environmental conditions—that genotype-environ-
ment interactions would exist for many human characteristics. From a genetic
point of view, varied adaptations are useful to the species and permit the greatest
flowering of individual differences. Socially invidious comparisons, however,
can destroy the usefulness of such differences.

Group differences in mean scores and phenotypic variability that exist because
of environmental deprivation can and should be ameliorated. To the extent that
children are not given supportive environmentsforthe full developmentoftheir
individual genetic differences, changes can be madein their prenatal and post-
natal environments to improve both their overall performance and the genetic
variance in their scores. If all children had optimal environments for develop-
ment, then genetic differences would account for most of the variance in be-
havior. To the extent that better, more supportive environments can be provided
for all children, genetic variance and mean scores will increase for all groups.
Contrary to the views of many naive environmentalists, equality of opportunity
leads to bigger and better genotype—phenotypecorrelations. It is toward this goal
that socially concerned citizens should work.
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Comments and Replies

10: METHODOLOGICAL
AND OTHER ISSUES*

COMMENTS

In the United States, the average IQ ofblacksis 85 rather than 100. A numberof

investigators—most notably Jensen and Eysenck, on whose writings Scarr-

Salapatek commentsin her book review (Chapter I-2 in this volume), and Scarr-

Salapatek herself (Chapter II-3 in this volume)—have attempted to determine

the degree to which this discrepancy is due to (i) genetic differences between

blacks and whitesor(ii) the racist nature of U.S. society. The degree of genetic

contribution cannot be determined directly by methods based on assuming a non-

systematic relationship between genes and environment,or onsorting out genetic

and environmental influences within groups, because it is clear that racial dis-

crimination in the United States has led to a confounding of black genes with

an environment not conduciveto intellectual development. In Scarr-Salapatek’s

words (p. 189),

If all black children are disadvantaged to an unknowndegree by being reared as

blacks in a white-dominated society, and no white children are so disadvantaged, it

is impossible to estimate genetic and environmental variances between the races.

and (p. 69),

*The following comments by Dawes; Willerman; Calloway; Hubbard; Powers; Eysenck; and

Shucard and reply by Scarr-Salapatek originally appeared in Science, 1972, 178, 229-240. Copy-

right © 1972 by the American Association for the Advancementof Science. Reprinted by permission.
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Direct comparisons of estimated within-group heritabilities and the calculation of
between-groupheritabilities require assumptions [about environmental effects] that
few investigators are willing to make. . . .

Instead, in her book review she proposes some ‘‘indirect approaches’’ [see
next letter]; and her own study describesstill another way of exploring the source
of racial differences in IQ—a method based on comparing correlation coeffi-
cients. The purposeofthis letter is both to raise a question aboutspecific findings
in her study and to point out a common problem with studies based on the
comparison of correlation coefficients.

Scarr-Salapatek derives estimates of the heritability of IQ in blacks and in
whites, in upper and lower classes, on the basis of the degree to which the
correlation of IQ between same-sex twins differs from that between opposite-sex
twins, and examines whether the results are better predicted by an
“‘environmental-disadvantage’’ model or a ‘‘genetic-differences’’ model (pp.
188-189):

To the extent that the same environmental factors are assumed to affect the de-
velopmentof IQ in the same way in both black and white populations, predictions
can be made about the sources ofracial differences in mean IQ scores. If certain
biological deprivations (such as low weightat birth, poornutrition) are known to be
more prevalentin lower class groups of both populations and more prevalent among
blacks than whites, then the two models can makedifferential predictions about the
effects of these sources of environmental variance on the proportion of genetic
variance in each population. Given a larger proportion of disadvantaged children
within the black group, the environmental disadvantage hypothesis must predict
smaller proportions of genetic variance to accountfor differences in phenotypic IQ
among blacks than among whites, as whole populations. Since the genotypedistri-
bution hypothesis predicts no differences in the proportion of genetic variance for
social class groups within the races, it should predict the same proportions of
genetic variance in the tworaces.

She appears to interpret her findings as supportive of a smaller proportion of
genetic variance among blacks than among whites. But the proportions she
obtains are highly questionable.

Twelveheritabilities are evaluated. Each combinationoftest (verbal, nonver-
bal, and total) by race (black, white), by social class (below median, and middle
and above median) yields an estimate of heritability based on the difference
between the correlation between same-sex twins and that between opposite-sex
twins. Yet in 5 of the 12 instances heritability ‘‘cannot be estimated’’—because
the correlation between the IQ’s of opposite-sex twinsis higher than that between
Same-sex twins! If genetic disposition determines phenotypic intelligence to any
extent, opposite-sex twins—all of whom are dizygotic—simply cannot have
more similar IQ’s than do same-sex twins, some of whom are monozygotic. The
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finding that in virtually half the contexts studied there is a higher correlation

between opposite-sex twins sheds severe doubt on the degree to which the corre-

lations that Scarr-Salapatek computes are representative ofthe population from

which she sampled. Since the sample values do not perfectly reflect the popula-

tion values of the correlation coefficients, statistical tests to determine the Sig-

nificance of the differences betweenthe correlations would be desirable. (Testing

the differences between the correlations for the same-sex twins and for the

opposite-sex twins by a method proposed by Fisher (/) reveals that there are no

significant differences; however, this does nottest differences between dizygotic

and monozygotic correlations, because some same-sex twins are dizygotic.)

But suppose the differences werestatistically reliable. Could we then con-

clude that blacks have lower heritability than do whites? Could we not equally

well conclude that the heritability of intelligence is equal for blacks and for

whites, and that the particular tests she used were simply more precise indices of

intelligence for whites than for blacks? The pointis that the value of a correlation

between any twovariableswill be dependent onthe precision with which they are

measured—the greater the precision, the higher the absolute value of the correla-

tion. (Of course, it is always possible to take a nominalist position and maintain

that variables are synonymous with the techniques devised to assess them—that

“intelligence is whatever an intelligence test measures’ ’—but then any question

about race, social class, and intelligence must be phrased in terms of a specific

test and interest in the answer diminishes rapidly.) Much the same objection may

be raised to ‘‘genetic’’ interpretations of Skodak and Skeels’s (2) finding that

IQ’s of adopted children are more highly correlated with those of their natural

parents than with those of their adoptive parents; an alternative interpretation is

that the IQ of the adoptive parent is simply a weaker measure of environmental

enrichmentthan the IQ of the natural parent is of genetic disposition. Or consider

Astin’s (3) often-quoted assertion that students’ innate ability is a more important

determinant of scholastic achievement than is college environment; his measure

of student intellectual endowment wasa very carefully devised measure based on

years of refinement, one meant specifically to correlate with academic achieve-

ment; on the other hand his measures of educational environment—as extensive

as they were—were to a large extent ad hoc and only tangentially related to

important psychological and phenomenological differences between colleges. It

is therefore not at all surprising to find that the intellectual input measures

correlate more highly with the academic output measures than do the environ-

mental measures.

In short, conclusions based on correlational measures—and differences be-

tween correlations—must be evaluated in terms of(i) the statistical reliability of

the correlation coefficients and (ii) the precision with which the variables in-

volved in the correlations are measured—that is, the extent to which the numbers

are valid indices of the target phenomena. While the main criticismsin this note

are of Scarr-Salapatek’s failure to take into account these two factors, she is by
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no means alone. I hope that other people who wish to investigate or interpret
correlational studies of race, social class, and intelligence will take them into
account.

The assertion that the discrepancy between the average white and average
black IQ in the United States is due in some part to genetic differences is
equivalentto the assertionthat if there were no differences in the environments of
whites andblacksthere would still be a difference in their average intelligence. It
may not be productive to examinethis assertion with correlational studies of
samples drawn from United States society as it exists. Perhaps a better method
would be to attempt experimental evaluation of how IQ differences would change
if in fact the environments of blacks and whites were equivalent. In other words,
the best wayto settle this controversy might be to eliminate racism.
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... | want to take issue with the two research designs which,in her thoughtful
book review, Scarr-Salapatek suggests for helping to solve the riddle of genetic
and environmental influences on intellectual functioning.

One of her proposedsolutionsis to take advantage of the fact that there are
racial differences in gene frequencies for various blood groups. By correlating
the ‘‘degree of white admixture and IQ scores within the black group,’’ she
hopes to separate the genetic and environmental componentsin the IQ scores of
blacks.

Aside from the formidabile difficulties of makingStatistically independent the
visible (such as skin color) from the nonvisible (blood group), the results of such
a study are likely to be ambiguous regardless of outcome. If we assume only
positive assortative mating for intelligence, an intelligent black would havein-
creased probability of mating with a white partner. Their 50 percent admixed
child could have a high IQ for either genetic or environmental reasons—that IS,
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because of the high admixture or because of being reared in a family with an

intelligent parent who provides a favorable environment.

The second proposed solution is based on the notion that ‘‘regression effects

can be predicted to differ for blacks and whites if the two races indeed have

genetically different population means.’’ Thus, according to the author’s in-

terpretation, if high IQ black parents had children whose IQ’s showed greater

regression than the offspring of white parents of equally high IQ, it could be

because the black children are regressing back to the black population mean

which is below the population mean for the whites.

On the contrary, results of this sort would be precisely the opposite of what

would be predicted genetically and, if anything, would be suggestive of lower

heritability for IQ among blacks. The ‘‘population mean’”’ is irrelevant for the

actual genetic makeup of high IQ parents, whether black or white, and their

children would be expected to fall at the midparent average. The fact that regres-

sion commonly occurs is typically due to the nonheritable components of the

trait and to chance failures to reproduce in the children unusually good genetic

interactions that each parent was fortunate enoughto have.

The last point I wish to raise concerns the limits of population-genetic

methodologies alone to solve the problem of racial differences in IQ. Acknow-

ledging that genetic influences play a role in intellectual functioning means, in

fact, acknowledging that biochemical products are related to IQ. Whether her-

itability is ultimately 0.01 or 1.00, the solution will come when welearn the

functional relationships between these gene products and intellectual function-

ing. When the quantity or quality of these biochemical products can be related to

intelligence regardless of race, we will have made real progress.

LEE WILLERMAN

Department of Psychology,

University of Texas, Austin 78712

After 40 years in science and 30 years in medicine as a blackscientist, I can

say without any equivocation that scientists are no more bigoted than the general

public, but neither are they less so. The excellent book review by Scarr-Salapatek

brings to mind some seldom-discussed aspects of the controversy over black-

versus-white achievement often referred to in a trite fashion as IQ equiva-

lence....

Since race represents a social class in America, unfortunately, those who are

identified as blacks are relegated to a social situation that by its nature forces

them into an inferior position. This cannot be denied, since racism is the

strongest social force in America. All aspects of democracy take a second place

to it. Witness the remark of Senator Muskiethat a black could not be elected vice

president of the United States.
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the scarlet letter A, always with them. It is impossible to test IQ in the newborn.
By the time the child reaches the age at which hecan betestedreliably, he has
already absorbed imprints of cultural inferiority. The black child is taught from
birth that he has no chance,he has no opportunity. He is taughtthat such things
as haste only work for the white man,and therefore the black should slow down.
It is not possible, therefore, to equate blacks and whites onthebasis of income or
educational background. The black child basically is taught to see things, hear
things, and say nothing. Heis taughtthat successful competition will be met by
physical damage, embarrassment, failure of recognition, or ridicule. Therefore
timed examinations are meaningless for most ghetto children and indeed after 6
or 7 years of age the child is so deeply imbued with the concept of the hopeless-
ness of the situation that the vast majority could not care less about competitive
intellectual pursuits.

Unfortunately, these children have heard discussions of such trivia as have
been written by Jensen and Eysenck, discussions which ignore all complexities
and blame everything on some unidentified, mysterious African gene. In
medicine, a defect in ideation in which the individual sets out with a false
premise andthencollectsall data relevantor irrelevantto prove a point is known
aS paranoia....

It is rather remarkable that an entire language has been developed by Ameri-
can blacks that American whites never hear. This is the ability, produced and
nurtured by the necessity of slave communication, to use the English languagein
such a fashionthatit is unintelligible except to those who thoroughly understand.
This has been spokenofas ghetto language. It is not really that. It has existed ever
since the black was brought to America.I find that when necessary in class I can
talk with double meanings, those for the whites, who hear whatI say in English,
and those for the blacks, who hear whatI say in the underground language. The
words are exactly the same, and of course are spoken but once. Certainly the
scientist of the IQ argument would deny that the white students are stupid
because they do not have the ability to understandall thatis really being said!

N. O. CALLOWAY

1103 Regent Street,

Madison, Wisconsin 53715

Though Scarr-Salapatek considers in her review manyofthesocial implica-
tions of the current IQ controversy, she does not mention the one that to me
Seems most important: whether our society should continue to set such great store
by those attributes that are conveniently measured by IQtests.
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The kinds of verbal and mathematical problem-solving skills that make some

people score well on such tests constitute only part of our human repertory. The

IQ tests ignore much in usthatis artistic, contemplative, and nonverbal. They

were constructedto predict successin the kinds of schools that have prevailed in

Europe and the United States. Many of us have been losing faith in what these

schools have doneto us and are currently doing to our children. Yet we continue

to accept the notion that IQ tests measure qualities welike to see developed in our

children.

I should like to see a better analysis, not of the heritability of IQ but of what

qualities it measures, so that we can decide whether we want to go on stressing

and encouraging them.

RUTH HUBBARD

Biological Laboratories,

Harvard University,

Cambridge, Massachusetts 02138

The debate over the meaningofracial differences in test scores continuesstill

(I believe) without an attack on the basic moral question:Is it not a perversion of

statistics to apply mass measuresto individuals? I wouldlike to ask those whoare

qualified to do so to consider the uses of statistical tests—notjust in terms of

within-group or between-group variances but in terms of gametheory.

A psychological testing service never promises to evaluate each individual

correctly. Whether the results are used by employers, schools, or therapists,

some degree of accuracy less than 100 percent is considered worth the effort—

and the fee. That is because organizations evaluate their own achievements

statistically. If the testing service improves the record over the long run, the

service is worth x dollars per individualtested.

Onthe other hand, the individual whois being tested does not have a variance

and a mean. Hehasonly the properties he has, in his own individual mix. When

he undergoesa test, he is exposed to a certain risk of being misevaluated and thus

either being denied

a

lucrative position within his capacities or being placed ina

position where he will suffer the consequences of conspicuous failure. Such

misevaluations carry penalties that must be weighed against the risk.

It would be highly pertinent, therefore, to investigate the payoff matrix for

this ‘‘game.’’ Perhaps this approach would provide a commonlanguage in which

well-intentioned individuals on both sides of the race-IQ question, and many

similar debates, could reach an acceptable compromise on what is ethically

“‘right.’’ One of our (hypothetical) national ideals is to respect individual rights

before the rights ofartificial entities such as corporations or governments, yet we

all recognize that certain organizations must have somerights for the common
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good. Any approach that tends toward a solution of this conflict would be
preferable to ignoring science or ignoring individual rights—whichall too often
seems to be the choice that is presented.

WILLIAM T. POWERS
1138 Whitfield Road,
Northbrook, Illinois 60062

... Scart-Salapatek in her review of my book The IQ Argument states as an
example of my ‘‘inaccurate statements’’ that ‘‘Eysenck thinks evoked potentials
offer a better measure of ‘innate’ intelligence than IQ tests. But on whatbasis?”’
She then quotes a study by F. B. Davis (/), published after my book waswritten,
to the effect that ‘‘no evidence was found that the latency periods obtained... .
displayed serviceable utility for predicting school performanceor level of mental
ability.” As a matter of simple fact, I never stated (or thought) that evoked
potentials offered a better measure of intelligence than IQ tests; I said that ‘“‘it
may becomepossible, in due course, to measure intelligence in. . . physiological
terms.’’ I added: ‘‘This is already possible to some extent,’’ referring to a
well-known figure taken from a paper by Ertl and Schafer (2). They found
correlations of around .4 between IQ tests and evoked potential latencies; we
repeated their experiment and obtained similar results. I did not then, nor do I
now, claim that such physiological measurements display serviceable utility for
predicting school performance... .
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... A numberof investigations (/) have foundstatistically significant correla-
tions between evoked potential measures and humanintelligence measures, gen-
erally fluctuating between .2 and .5. These findings have been replicated in a
numberof different laboratories. Scarr-Salapatek’s reliance on the Davis report

. , in view of the preponderance of evidence to the contrary, does not do the
issue justice. At present I believe it is fair to conclude that there is a weak but
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reliable relationship between certain evoked potential measures and measures of

humanintelligence. Whether the evoked potential is a better index of ‘‘innate’’

intelligence than IQ tests is yet to be answered, and indeed depends entirely on

one’s definition of intelligence (2).
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REPLY

Before replying directly to any of the precedingletters, I feel compelledto assert

my cherished beliefs in human virtues other than high IQ,in the value of human

diversity, in racial and economicjustice, and in the essential goodness of man (as

a species, of course). I am also in favor of additional research on any problem,

including evoked potentials, test item bias, the use of psychological tests, and

various human characteristics of a nonintellective nature.

I am against overgeneralizing the results of any one study, particularly mine.

The limits of generalizability should not exceed similar populations, similar

group aptitude tests, and similar points in time. And replications (or failures

thereof) are essential before firm conclusions can be drawn on matters of popula-

tion differences in the heritability of IQ.

Some Methodological Questions

Dawes’s letter makes three major criticisms of my article “‘Race, social class,

and IQ’’: (i) that the heritability coefficients obtained for the black and the white

disadvantaged and advantaged groups are statistically unreliable; (ii) that the

correlation coefficients are probably not representative of the populations sam-

pled; (iii) that the aptitude tests given by the schools are more precise measures of

IQ for whites than for blacks, and that the lowerintraclass correlations obtained
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for black children result from the imprecision of aptitude measurementin that
group.

In connection with his first point, Dawes correctly notes that heritabilities
could not be calculated for five of the six scores in the disadvantaged groups
(both black and white) because the same-sex coefficient did not exceed the
opposite-sex correlation. (In no case did the opposite-sex coefficient significantly
exceed the same-sex coefficient.) In cases where the same-sex did exceed the
Opposites-sex correlation, estimated monozygotic correlations were calculated,
and from the comparison of these estimates with obtained dizygotic (opposite-
sex) correlations heritability estimates were made. (Since blood-group informa-
tion was not available, zygosity could not be determined directly.)

Statistical tests of the differences between estimated MZ and obtained DZ
coefficients could have been calculated by Fisher’s method, but I hesitated to
guess what the standard error of an estimated intraclass correlation coefficient
might be. I know ofno establishedstatistical technique for calculating the relia-
bility of an estimated coefficient. Dawes’s calculation of the significance of
differences between the obtained same- and opposite-sex correlations is practi-
cally meaningless, since about half the same-sex group was estimated to be DZ
pairs. Such a comparison is too dilute a test of any genetic differences
hypothesis, depending upon very large sample sizes to yield rpz + mz > Ppz.

If we ignore, for a moment, the problem of unknown reliability in estimated
MZ correlations, the pattern of significant results is just what I said it was: the
advantaged groups hadsignificantly higher MZ than DZ correlations, and the
disadvantaged groupsdid not. Four of the six estimated MZcorrelations signifi-
cantly exceed the DZ coefficients in the advantaged groups of both races, while
none of the differences between MZ and DZ correlations were significant in the
disadvantaged groups. This pattern of findings does not dependon relative sam-
ple sizes in the social-class groups since black disadvantaged pairs comprise the
largest group, for whom no MZ:DZ comparison even approached significance.

Dawescan certainly disagree with myinterpretation ofthe results, althoughI
gather that he too prefers an environmental disadvantage hypothesis. More se-
cure conclusions must depend on further studies of genotypic expression in
phenotypesthat develop undera variety of racial and social-class environments.

Dawes’s secondcriticism is that the obtained correlation coefficients may not
be representative of the population of black and white twins from which I sam-
pled. One basis of his doubt is his belief that ‘‘genetic disposition determines
phenotypic intelligence’’ to such an extent that it should manifest itself in all
social-class and racial environments. Unfortunately, this argument assumes the
hypothesis to be tested, that is, that in various populations genetic differences are
expressed to the same extent in the phenotypic correlations of MZ and DZ twins.
One cannotreject empirical results because they contradict one’s assumptions.
Perhaps we can agree that genes must program phenotypic development to a
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considerable extent, but the issue here is the expression of genotypic differences,

not genetic determinism.

The obtained correlations could be unrepresentative of the twin populationsin

several ways. First, the 992 pairs of twins could be unrepresentative of the twin

populations from which they were sampled. A total of 247 pairs were lost

because scores were unavailable (123 pairs) and because one or both members

werein special classes (124 pairs). Certainly the low-aptitude end ofthe distribu-

tion waslost, and results on the 992 pairs must be limited to the population of

children in normal classrooms.As for the other 123 pairs who hadnoscores, one

can only caution that the sample represents 89 rather than 100 percent of the

regular public school twin population between 7 and 18 years of age.

A second possible source of unrepresentativenesslies in the correlation coef-

ficients themselves, as sampled from a universe of coefficients that could be

obtained from the same tests on the same populations at other points in time.

Since the analyses were done on only one sample oftests, it is impossible to

show empirically how reliable the coefficients are in representing possible re-

sults. The magnitude of the sample, however, increases the probability of obtain-

ing similar results on other occasions.

Third, the pattern of results in the disadvantaged groups seems unrepresenta-

tive of the general twin study literature, which alwaysreports higher MZ than DZ

correlations for measures of intelligence. At least three possible explanations

occur to me:first, no other study has specifically dealt with genetic variance in

the IQ scores of lower-class twins, and therefore there are no other studies with

which to comparethis one; second, heritability studies of IQ with no results are

not published; and, third, the results of my study have more limited generaliza-

bility than Dawesthinks I impute to them.

The first point is simply true to my knowledge. There are no other reports of

genetic variance in the IQ scores of disadvantaged groups. The second pointis

true in nearly all fields; there are few published reports of null results unless a

major theoretical point is at issue. I, for one, obtained the samecorrelation (.61)

for blood-grouped MZ and DZ twins on an individually administered test of

nonverbal IQ and did not submit the results for publication (because no one

would believe that MZ twins were not more similar than DZ twins, there were

only 60 pairs, and so on).

The third point of self-criticism is more serious: How generalizable to other

measures are the results of a study whose scores were obtained from teacher-

administered group tests of scholastic aptitude? Dawes believes that if questions

of race, social class, and IQ must be phrased in terms of specific tests, then

interest in the answers diminishes rapidly. I am far more conservative than that.
In behavior genetic studies, results are always specific to the measures, the

population, and a point in time.I tried extensively to explain the composition of

the tests, precisely in order to limit the generalizability of any results to teacher-
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administered group tests, of Philadelphia children (or at most children in an
Eastern urban area) in 1969 (maybe 1968 and 1970 as well).

Doesthe specificity of the results cause most people to lose interest in them?
Perhaps. Thatis a matter of personaltaste. I am tempted to caution patience until
more results are available from which to generalize. The fact is that millions of
school children are given group intelligence tests yearly, and decisions about
their futures are made onthe basis of their scores. I would suggest that informa-
tion on the (low) proportion of genetic variance in the (low) scores of disadvan-
taged urban children may be encouraging to those who wouldact to improvetheir
educational environments and their aptitude scores. Interest in the results of this
and similar studies is probably greater than Dawes suggests.

Validity of lO Tests

Dawes’s third majorcriticism raises the question of whether ‘‘the particulartests
she used were simply moreprecise indices of intelligence for whites than for
blacks.’’ The issue of precision can refer to the statistical measurement charac-
teristics of the tests or to more metaphysical concerns with whatIQ tests ‘‘re-
ally’’ measure in various populations. I dealt with measurement validity by
correlating aptitude test scores with criterion tests of academic achievement. The
results, as reported in table 4, showed similar correlations for the two racial

groups and for the social-class groups within each race. (Only the white below-
median group had somewhat lowercorrelations between aptitude and achieve-
ment scores.) Many would like to claim that the low average IQ scores of
disadvantaged children result from measurementinvalidity, but I find no support
whatsoever in my data for this assertion. The fact is that children who score
poorly on aptitude tests also tend to score poorly on achievementtests, as is to be
expected whenthecriteria for successful performance are so similar.

Distress over low aptitude scores comesprimarily, I think, from the erroneous
belief that IQ tests measure a fixed level of ‘‘native intelligence’’ (a slippery
construct if there ever was one). IQ tests are a sample of problem-solving be-
havior and cultural knowledge at a specific point of time. They are simply
indicators of current levels of performance on intellectual tasks designed to
predict to similar criterion situations in school, jobs, and the like. One could

argue that IQ scores ought to showheritable differences in all populations be-
cause the lack of heritability indicates either a less-than-optimum expression of

genotypes in phenotypes or a social environment that is less relevant for the
development of important skills. I suggested both these explanations in the
discussion section.

An expansion ofthe cultural differences argument may speakto the issue of

test precision. If the content of the test items is inappropriate for some children
because they speak a different language, orif the test situation is inhibiting, then

one could argue that the ‘‘precision’’ of the test is reduced. Cross-cultural studies
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(1) often search for culturally appropriate methods, materials, and settings in

which to test intellectual behavior. The goal is to estimate intellectual compe-

tence, which can be inferred from behaviors in any setting that optimizes perfor-

mance.

There are severe limitations to what can be learned from the different-test

strategy, as there are in the same-test strategy. The use of different tests in every

group, or with every child, makes comparisons of performance by different chil-

dren and groupsvery difficult. The use of the same test in every group, and with

every child, makes inferences about what the test measures very difficult. These

two strategies represent two profoundly different approachesto the study ofintel-

ligence.

The most important contrasts, I think, between cognitive-developmental ap-

proaches to intelligence and psychometric ones are that (i) the former concern

themselves with the stage-sequence model of developmentwith little attention to

individual variation from the modal pattern, whereas the latter concern them-

selves particularly with the distribution of individual differences; (ii) the former

attempt to explain qualitative changesin intelligence over time, the latter seek to

minimize qualitative changes in favor of predicting consistent levels of intelli-

gence overtime;(iii) the former are incidentally concerned with rate of acquisi-

tion and speed of performance, the latter are primarily concerned with these

aspects of intelligent behavior, especially as they relate to school achievement.

The more sophisticated psychometric people know that much of the consistency

in the rank order of children’s scores over timerests on (1) the consistency of both

their genotypes and their environments (which if poor when the children are four

years old are likely to be poor when they are ten) and on (ii) nonintellective

aspects of performance.

From a psychometric point of view, nonintellective factors are all part of

performance on IQ tests, as they are of performance in school. From a

cognitive-developmental point of view, intellectual organization is conceptually

distinct from situational and personal factors which may detract from perfor-

mance. Thus, cognitive-developmental measures are usually given repeatedly,

with varied materials, and under the best possible conditionsto elicit the child’s

optimum performance.IQ tests are typically timed and given in a stereotyped and

impersonal manner. The contrast in administration rests not on the sadism of

psychometricians but on the predictive validity that can be achieved by standard

conditions approximating traditional academic conditions. To the extent that

academic and occupational performancein this society are better predicted by IQ

tests, they remain important measures of ‘‘effective intelligence.’’ Even if

adequate cognitive competencies can be shownto exist 1n nontest situations, the

intellectual performance of some children maystill be deficient in socially impor-

tant settings like jobs and schools.

One conclusion that might be drawnis that schools should be changedto give

every child an optimum setting in which to use his cognitive competence; for
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example, rate of acquisition should be de-emphasized, varied modes of learning
should be available, criterion measures of progress should be given priority, and
everyone should appreciate the blessings of diverse talents. In that case
cognitive-developmental measures might be better predictors of achievement.If
cognitive-developmental measures could be constructed within a more rigorous
psychometric frame, then their theory base would make them infinitely prefer-
able to the empirically selected items of present IQ tests. If a child passed items
at a given level of cognitive development, then we mightbe able to predict which
skills he could be helped to develop next.
A related point, and an extremely important one, has been raised by Kagan

(2). Can we not assume that almost all children are able to learn the basic skills
that society seems to require? Reading at a fourth-grade level, elementary arith-
metic, and a complete grasp of concrete operational thought should be within the
ability of 98 percent of the population. Yet many children do not acquire these
minimum skills either at home or in school. There seemsto be no excusefor the
failure of any but defective children to reach minimum performancelevels.

Indirect Approaches to Racial Studies

Willerman criticizes the two indirect approaches to the study of racial dif-
ferences: the admixture and regression methods, which were proposed in my
book review.

The admixture approach,he says, will probably yield ambiguousresults be-
cause of a sizable covariance between high degrees of Caucasian admixture and
the provision of good rearing environments. In the rare case whichhecites of a
contemporary interracial mating, disentangling social-environmental factors
from genetic onesis difficult but possible. Children with one white parent could
vary in admixture from 50 to more than 90 percent, because the black parent is
unlikely to have total African ancestry. The children of interracial matings are,
however, a socially different population from the children of two black parents,
even though they fall within the same admixture distribution. One could meet
Willerman’s objections by correlating variations in admixture, skin color, and IQ

within the population of interracial children, but their numbersare so few and the
range of admixture variation so restricted that the study would be less valuable

than a similar study of children with two black parents.

Let us look at the other 99 percent of the children socially defined as black.

Their degrees of white admixture can vary from less than 10 percent to more than

90 percent even though both parents call themselves black. The children will

vary in serological estimates of admixture, in skin color, and in IQ scores;it is

not a difficult statistical problem to intercorrelate three linear variables partialing

out one at a time.

One could still argue, as Willerman suggests, that higher degrees of white

admixture in children may covary with better rearing environments, and that
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good environments, not admixture, may produce higher IQ scores. The

hypothesized covariance is subject to empirical test. Within the contemporary

black population, the slogan ‘‘Black is beautiful’’ connotes a far greater accep-

tance of black heritage than was true some years ago. I am notatall sure that

higher-IQ blacks tend to marry whites or only light-skinned blacks.

In any case, a control for the effects of family-rearing environments can be

provided. An interesting test of the genetic hypothesis on admixture could be

made on within-family variation, using DZ twins. Members of a DZ pair may

vary in skin color, IQ scores, and serological estimates of admixture; they vary

little in rearing environments.

From a genetic point of view, partialing out the correlation (if any) between

skin color and IQ from the correlation (if any) between serological admixture and

IQ can result in the loss of some genetic variance as well as environmental

effects. Skin color is not only a visible marker for social discrimination, but also

an independent genetic marker for admixture. Thus, the first method proposed to

study racial differences in IQ is fairly conservative and unambiguous, | think. Its

feasibility depends on the constantly increasing numberof blood loci for which

population differences between African and European populations are known.|

was not advocating its feasibility so muchasits logic.

Regarding the second indirect method I proposed, Willerman is correct in

stating that regression from parent to offspring results from nonheritable portions

of variance in IQ, or any trait. But he errs in his interpretation of different

regression effects in the two racial groups at the two ends of the IQ distribution.

First, I specifically cited the need for regression to be calculated at the high

and low endsof the IQ distribution. It is essential that the offspring of parents of

equal midparent IQ’s in the two racial groups be compared above and below the

observed population mean. Second, I assumedthat the heritabilities of IQ scores

in the two racial groups would have been calculated, because without them the

formulas for predicting regression effects are not soluble. I also assumed that the

assortative mating coefficient was known.

The prediction of the null hypothesis is that no differences in regression will

be found between blacks and whites at any point in the IQ curve. The null

hypothesis could be rejected in several ways.

First, the heritabilities for IQ could differ in the two populations, so that

regression effects from parent to offspring would be greater both above and

below the empirical population mean in one or the other racial group (Fig. 1:
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since the more likely hypothesis is that heritabilities are somewhat lower in the
black than in the white population, that is the one illustrated). The result shown
would indicate lowerheritability in the black population but a similar population
mean. Other charts could be drawnto indicate unequal regression and unequal
population means.

Second, the heritabilities for IQ could be approximately equalin the two racial
groups but the regression effects could be unequal both above and below the
population mean (Fig. 2). Since regression effects are greater at the extremesof a
distribution, this result would indicate that similar midparent IQ’s represent
different points on the IQ distributions of the respective populations. The most
likely interpretation of these results is that the two populations have different
means. The different means, as hypothesized in Fig. 2, would suggest genetic
racial differences, in part for the reason Willerman gives: ‘‘chance failures to
reproduce in the children unusually good [or bad] genetic interactions that each
parent was fortunate [or unfortunate] enough to have.’”’

It is possible, however, to interpret Fig. 2 as showing exclusively environ-
mental effects. To the extent that racial discrimination and the multiple disadvan-
tages of minority group status affect the development of IQ, high-IQ black
parents can be said to be less able than whites of comparable IQ to give their
children favorable rearing conditions. Similarly, low-IQ black parents may give

their offspring an even less favorable environment than equally low-IQ white
parents give theirs. Thus, the regression effects observed to be greater at the

high-IQ end for blacks and at the low-IQ end for whites could be the result of

complex and unquantified environmental differences between the groups. The

environmental explanation lacks the parsimony of simple genetic principles like
independent assortment, but may be true nonetheless.

Many other models of regression effects for the two racial groups could be

suggested, but these are illustrative of possible results. I am led by additional
thought to conclude that the results of regression studies, while interesting, are

probably ambiguous when considered apart from other data. Only acceptance of

the null hypothesis of no differences in regression would be an unambiguous

outcome.

In his last paragraph Willerman touches on an extremely important point that
is often misunderstood. The study of genetic differences is not the study of

genetic determination. Studies of genetic differences ask questions about genetic

and environmental contributions to variance among us, without respect to known
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gene loci and specific gene action pathways. Studies of genetic determination can

ask questions about the links between gene loci, biochemical pathways,

anatomy, and behavior, without respect to variation among us. As Willerman

suggests, knowledge of biochemical pathways to brain developmentis crucial,

presumably because such knowledgewill lead to effective treatment for retarda-

tion and otherintellectual problems. Studies of genetic differences cannot supply

this information.
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HERITABILITY OF IQ BY SOCIAL CLASS: EVIDENCE

INCONCLUSIVE*

COMMENTS

In her provocative article on race and intelligence (/), Scarr-Salapatek may give

the mistaken impression that ‘‘two major, competing hypotheses,’’ or some

combination of them, are the only plausible explanations of the relation among

social class, race, and IQ (intelligence quotient). Either (i) racial differences in

intelligence result from environmental disadvantage that simultaneously retards

mental development and prevents full expression of genetic differences or(ii)

racial differences reflect genetic differences that contribute a similar proportion

of variance in all social classes. Scarr-Salapatek attempts to exclude the second

hypothesis and thereby, perhaps, to strengthen the environmental explanation of

race differences.

It is sometimes supposed that an optimum environment will result in

maximum expression of genetic factors, but the fallacy of this view becomes

apparent when oneasks, “‘Optimum for what?’’ or ‘‘Expression of which genetic

factors?’’ Different environments elicit the expression of different sets of genes.

*The following comments by Allen & Pettigrew; and Erlenmeyer-Kimling & Stern and reply

by Scarr-Salapatek originally appeared in Science, 1973, 182, 1042-1047. Copyright © 1973 by

the American Association for the Advancement of Science. Reprinted by permission.
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Scarr-Salapatek’s restriction of explanations to two models tends, albeit uninten-
tionally, to affirm the above fallacious view and to perpetuate the widespread
idea that genetic factors set limits on an individual’s potential, while the envi-
ronment determines how closely he will approach these limits. Neither heredity
nor environmentsets absolute limits on quantitative traits.

If we discard simplistic formulations, many more than two models have to be
considered in any attempt to understand racial and class differences in intelli-
gence. A complete and testable model should predict at least three things: the
effect of socioeconomic environment on intelligence test scores, the relative
magnitude of the phenotypic (total) variance in different classes, and class dif-
ferences in the proportion of that variance which is genetic (heritability in the
broad sense). Scarr-Salapatek’s two models make very simple predictions: Either
favorable environments increase the mean, the variance, and the heritability of
intelligence or environments do notsignificantly affect intelligence at all.

Another hypothesis that might be as easy to test is that environmental advan-
tages increase the mean and variance ofintelligence, while reducing its her-
itability. Different favorable conditions might provide people with different men-
tal skills almost independently of their genetic endowment, and the genetic
endowment would be expressed most distinctly in basic or deprived cultures.
However,if disadvantaged monozygotic twins are no moresimilar in intelligence
than Scarr-Salapatek has estimated, we must agree with herthat ‘‘genetic factors
cannot be seen as strong determinants of aptitude scores in the disadvantaged
groups”’ (/, p. 1292). One might then modify this hypothesis or look at a few
others.

Several models could be proposed in which lower-class environments, more
than upper-class environments, contain diverse stimuli that produce deviations
from an individual’s ‘‘most probable’’ IQ. The diversity and magnitudeofstres-
ses In some economically deprived groups are formidable, and, unlike chronic
deprivation, stresses may have positive behavioral consequences (2). If some
stresses in a lower-class environment produce positive, and others negative,
deviations in intelligence, this could account for its low heritability in low
socioeconomic classes. Particular models would further specify whether a low
mean IQ in these social classes reflected cultural impoverishment or economic
selection, and what effect either phenomenon might have on variance. One such
particular model would invoke the effects of stress in a lower-class environment
to modify the hypothesis, proposed in the preceding paragraph, that environmen-
tal advantages tend to lowerthe heritability of intelligence.

These hypotheses are all more complicated than the two discussed by Scarr-
Salapatek, but some of them might becloserto reality.

Failure to list other alternatives would not detract from an effective exclusion
of one hypothesis, Scarr-Salapatek’s main purpose. When one examines her
calculations, one is forced to doubt whether she did, in fact, demonstrate lower

heritability in disadvantaged groups, and this doubt can be made moreexplicit
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than was done by Dawes (3). Estimates obtained from differences between

statistics may haverelatively large errors because they combine the two sampling

errors of the statistics from which they were calculated. Scarr-Salapatek has

compounded her sampling errors by taking differences between differences.

First, to estimate the intraclass correlation coefficient for the monozygotic twins,

Scarr-Salapatek subtracted the coefficient of the opposite-sex pairs from that of

the same-sexpairs, after converting to Fisher z scores and weighting them accord-

ing to the estimated proportions of monozygotic and dizygotic same-sex twins(1,

p. 1287). The same-sex pairs were, by her estimates, approximately equally divided

between monozygotic and dizygotic pairs, and the error of the transformed

monozygotic coefficient in her formulais therefore at least twice the error of the

transformed same-sex coefficient. The formula for heritability again subtracts the

correlation coefficient of opposite-sex twins, this time from the indirectly ob-

tained coefficient of monozygotic twins (p. 190). When at last she compares

heritabilities, the observed differences may be explained by chance variation.

To appreciate the degree of uncertainty surrounding Scarr-Salapatek’s esti-

mates, consider the 95 percent confidence interval for her estimates. The limits

of this interval can be calculated for her intraclass correlation coefficients by

adding + 1.96 times the square root of the sampling variancesof the correspond-

ing Fisher z scores. The conventional large-sample variances may be used for the

coefficients of same-sex and opposite-sex twins. The estimated coefficient for

monozygotic twins requires a different calculation, its sampling variance (var)

being a weighted sum of the variances of the two coefficients from which it was

calculated: |

l 2 SS dz °
var(Z rims) — Ss var(Z riss ) + Ss var(Z rios )

  

where Zrimz 1S the transformed correlation coefficient for monozygotic twins, Zyiss

that for same-sex twins, and Z,;,, that for opposite-sex twins; SS,,, 1s the propor-

tion of monozygotic twins among same-sex pairs, and SSq, is the proportion of

dizygotic twins among same-sex pairs. This assumesthe validity of her method

of estimating the monozygotic intrapair correlation.

The coefficient for the middle and above median group of dizygotic black

twins with respect to verbal aptitude scores, calculated by Scarr-Salapatek

as .460, has 95 percent confidence limits at .241 and .635. For monozygotic

twins in the same group, on the sametests, with a correlation coefficient esti-

mated by her as .753, the possible range is .492 to .890. The wide overlap with

the range for dizygotic twins would be even wider if one took into account the

negative correlation between the coefficient of dizygotic twins and the derived

coefficient of monozygotic twins. Yet this comparison was one of the most

reliable (4). It is therefore not surprising that several of the groups in her study

appeared to have negative heritabilities. Eaves and Jinks have presented a de-

tailed mathematical criticism of this point (5).
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Finally, Scarr-Salapatek’s attemptto estimate the intraclass correlation coeffi-
cient of monozygotic twins by an extension of Weinberg’s difference method,
attributed to Burt (6), is of considerable methodological interest. Before other
workers make the sameattempt, the pitfalls should be noted, even though they do
not affect Scarr-Salapatek’s conclusions.

Burt’s approach assumed that partitioning the z-transformation of the same-
sex intraclass correlation coefficient was equivalent to partitioning the compo-
nents of variance represented in that coefficient. This is only approximately
correct, and it seems more appropriate to partition the mean squares, also avail-
able. The formula used by Scarr-Salapatek (/ , p. 1287) can be applied separately
to between-pair and within-pair mean squaresinstead of to converted correlation
coefficients. The adjusted mean squaresare then used in the usual formula for the
intraclass correlation coefficient. This procedure yields corrections ranging from
— .028 to + .050 in the coefficients estimated for monozygotic twins, but these
corrections are smaller than the presumed sampling errors. Sampling variances of
the improved estimates can be obtained only by approximation (7), but are
probably rather similar to those we calculated for Scarr-Salapatek’s estimates.

Both methodsof estimating intraclass correlation coefficients of monozygotic
twins require three assumptions: (i) the usual Weinberg assumption, that same-
sex dizygotic twins occur in the same number as opposite-sex twins or in a
proportion that can be estimated from the sex ratio; (ii) that monozygotic and
dizygotic twins have the same meanvalue(intelligence in this instance); and(iii)
that variance within same-sex dizygotic pairs is equal to that within opposite-sex
dizygotic pairs in all social classes. We are most interested in the third assump-
tion. Actually, the variance among same-sex dizygotic pairs is almost always
smaller than that among: opposite-sex pairs, and subtracting the variance of

opposite-sex twins from that of all same-sex pairs will remove too much ofthe
variance. The remaining variance attributed to monozygotic twins will be an
underestimate, and the intraclass correlation coefficient estimated by either
method will be an overestimate. This exaggerates the heritability of the trait in

question. It is an error in the conservative direction for Scarr-Salapatek’s purpose
of demonstrating low heritability of intelligence in the disadvantagedclass.

In summary, Scarr-Salapatek has presented a plausible modeland helpful
approachto a difficult problem,but her data are insufficient. The approach might
permit the exclusion of not one, but several significant hypotheses if the blood
types of such a series of twins were determined or, given a muchlargerseries,
even if they were not.
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Considerable heat, 1 or 2 million words of discussion, and several pounds of

printed paper have been generated during the past few years in controversy over

genetic versus environmentalinterpretations of racial and social class differences

in mean IQ scores. No satisfactory resolution has been possible because of the

inadequacies of available data. The latest major article, Scarr-Salapatek (/),

furnishes a fresh set of data collected in a study of school-aged black and white

twins grouped by social class. Studies of twins are frequently used to derive

estimates of a trait’s heritability (that is, the ratio of the genetic variance to the

phenotypic variance) within a given population. That approach hasyieldedrela-

tively consistent estimatesof the heritability of IQ within white populationsin the

course of a numberof investigations, but such estimates have been lacking for

blacks and members of lower social classes. Scarr-Salapatek proposes that by

filling the gap and by comparingtheheritabilities estimated for each race and for

the different social classes, competing predictions of simple nature and nurture

hypotheses about the origins of between-group IQ differences can be put to the

test. Thus, at first glance, this new study seems to promise the kinds of data that

are needed to settle the issue at last.

Indeed, somereaders will be tempted to believe that Scarr-Salapatek’s report

contains the definitive answer, especially because the sentiments expressedin the

concluding paragraphsare so clearly fair-minded. Scarr-Salapatek states (and who

would disagree with her?) that ‘‘Group differences in IQ scores and pheno-

typic variability that exist because of environmental deprivation can and should

be ameliorated’’ (p. 206). We wish we could as readily agree that her data

convincingly establish that the between-group differences in IQ observed in

her study do exist largely because of environmental deprivation. Nevertheless,

we are compelled to question whether such a conclusion—or, in fact, any

conclusion—can be drawn from these data, just as we seriously doubt that con-



230 COMMENTS AND REPLIES

clusions can be based uponthe lines of evidence that other authors (2) have
assembled in attempting to demonstrate the existence of group differences be-
cause of genetic factors.

Several technical difficulties in Scarr-Salapatek’s material will be obvious to
most readers. They include: the loss of one-third of her starting sample, with the
reasons for the losses apparently being differently distributed in the two racial
groups (3); the need to estimate social class from census tract data rather than
from known characteristics of the individual twins’ families; and the extreme
nonnormality of the test score distributions mentioned by the author. All combine
to introduce into the analyses an unknown,but possibly substantial, amount of
“‘noise.’’ Confusion is added, too, by a number of discrepancies in the tables
(4). Yet, we are troubled chiefly by another problem, onethatis less likely to be
recognized by many readers but that is more fundamental than the above
shortcomings: All of Scarr-Salapatek’s main analyses are based on the twin
method, which, in turn, depends upon comparisons between monozygotic and
dizygotic pairs and, hence, upon accurate zygosity determinations. But notests
of zygosity were made on this sample (5); not a single same-sex pair can be
classified as to zygosity.

The author has sought to cope with this important omission by calling upon
Weinberg’s differential rule (6), which postulates that same-sex and opposite-sex
pairs occur in about equal frequency among dizygotic twins. Presumably, there-
fore, one has only to subtract twice the number of opposite-sex pairs from the
total sample size to find the number of monozygotic pairs in the sample. Thisis
the procedure that Scarr-Salapatek follows. Reliance on the Weinberg rule, how-
ever, has been called into question by several authors (7). A recent review (8) of

eight studies of twins shows that the proportion of same-sex dizygotic pairs
predicted by the differential rule may be considerably less than the proportion
actually found when blood-groupingis done.If the proportion of dizygotic pairs
is underestimated, then, of course, monozygotic pairs are proportionately over-
estimated. In that case, analyses like Scarr-Salapatek’s will almost certainly
undervalue the genetic contribution to phenotypic variance.
We see three specific reasons to believe that the Weinberg rule fits Scarr-

Salapatek’s sample poorly.

1. The correlations reported for the test scores of opposite-sex twins are
frequently—in three out of nine comparisons within the black group and four out
of nine comparisons within the white group—h/igher than the correlations for
Same-sex pairs as a whole and than the estimated correlations for monozygotic

twins (tables 5 to 8, pp. 197-199). In a letter on Scarr-Salapatek’s article,
Dawes(9) points out that such a finding is not to be expected on genetic grounds.
We would add that it is not to be expected on environmental groundseither.

2. As Scarr-Salapatek correctly notes, ‘‘The heritability of intelligence in

white, middle-class populations . . . has been repeatedly estimated to account for
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60 to 80 percent ofthe total variance in general intelligence scores.

.

. .’ CL, p.

1285). For her own group of white, middle-class children, however, the her-

itabilities of the test scores (tables 9 to 12, pp. 200-201) range between only

4 and 44 percent. Problems with the Weinberg differential rule mentioned

above could account for the failure to obtain figures in line with most other

studies. In the absence of previous data on black and disadvantaged subjects, itis

of course not possible to judge whether Scarr-Salapatek’s data minimize the

genetic contribution to differences in IQ as drastically within those groups as they

appear to do for middle-class white subjects.

3. Finally, the sex distributions presented in table 13 (p. 202) make it evi-

dent that, for the black group at least, the Weinberg rule is inappropriate. The

rule rests on the assumption that the distribution of sexes is nearly equal among

twins in any population. That assumption is certainly not met in the sample of

black twins, which contains 194 female-female and 139 male-male pairs. (Car-

rying through on the Weinberg formula for this sample with 169 opposite-sex

pairs, one would obtain estimates of 109 female and only 55 male monozygotic

pairs. Or, if the basic assumption of the Weinberg rule is waived,the deviation in

sex ratio of 41 percent males to 59 percent females found among the same-sex

black pairs may be assigned equally to monozygotic and dizygotic pairs, yielding

67 male to 97 female monozygotic pairs and 69 male to 100 female dizygotic

pairs—a biased sample at best. And, then, how muchfurther distortion occurs

whenthis sample is subdivided by estimated ratings of social class?)

For the foregoing reasons, we believe that the zygosity estimates in Scarr-

Salapatek’s study cannot be accepted with any degree of certainty. It is difficult

to see how the analyses, which hinge upon such estimates, can be considered

meaningful.

Perhapsit is just as well that the data are not to be taken too seriously, for,

otherwise, a true puzzle might confront us all. According to her own formula-

tion, Scarr-Salapatek would have to demonstrate that heritabilities of the test

scores are higher in whites than in blacks, and higher in middle than in lower

social classes, in order to support the theoretical model, which attributes group

differences to the depressing effects of environmental disadvantages rather than

to genetic differences. The author holdsthat her data on social class are consonant

with the environmental disadvantage hypothesis. Actually, as noted by Dawes’

letter (9) and in the author’s reply (/0), heritability estimates are missing for

lower-class whites on both the verbal and nonverbalaptitude tests and for lower-

class blacks on the nonverbal tests owing to the methodological problems de-

tailed above. Hence, we contend that hypotheses aboutsocial class differences in

IQ are untestable with Scarr-Salapatek’s data.

For blacks and whites within social classes, however, some comparisons are

possible, and there is where the puzzle would comein. Of the four possible

comparisons [using either h,” or h,” in table 9 (p. 200)], three show the esti-

mated heritability ratios for blacks to exceed, by at least 50 percent, those for
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the white group. The environmental disadvantage explanation of black and white
differences in IQ would predict the reverse. Fortunately, the methodological
difficulties that we have noted makeit unnecessary to worry over the seeming
contradiction between the reported results and expectations of the environmental
hypothesis.

Emotionally and intellectually, we concurin the belief that the environmental
hypothesis is the correct explanation for observed differences in IQ between
groups, at least between blacks and whites. Our point, however, is that Scarr-
Salapatek’s data do not provide the longed-for evidence in Support of that
hypothesis.

1.

2.

3.
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REPLY

Myfirst attempt to explore possible differences in the sources of variance in

aptitude scores among children from several populations (/) has been roundly,

and often correctly, criticized becauseit failed to settle all of the methodological,

statistical, ethical, and social issues arising from the observation of individual

and group differences in intelligence.

Further, the discussion section seems to have enraged some hereditarians by

its emphasis on environmentaldifferences, even though the sentiments expressed

have been labeled as ‘‘fair-minded.’’ First, let me discuss briefly the difficulties

of model testing in human populations and, second, deal with specific criticisms

raised by the two technical comments.

Model Testing

The posing and testing of competing models to explain the human data on

intellectual variation is an extremely difficult task, made nearly impossible by the

requirement that each study meetall possible criticisms. Many potential inves-

tigators, especially the biometricians (2, 3), can specify ideal designs for genetic

research on behavior. Their specifications for ideal studies are so extraordinary,

however, that no researchis likely to meet their criteria of sample size, composi-

tion, minimum standard errors of estimate, and so forth, unless a giant, col-

laborative effort were launched. To predict from past performance,the critical

research will certainly not be done by those who demand suchrigor from others.

There is also an irony in their demands: as Barker (4) has pointed out, the

higher the estimated heritability, the fewer the pairs of related persons needed to

detect statistically significant genetic variance, because the powerof the test

increases as heritability estimates increase. Thus, if heritabilities are low, as

predicted for disadvantaged populations, their detection is nearly impossible by

biometrical standards. There is an overwhelmingbias in favor of accepting the

results of studies with high heritability estimates.

There has neverbeen a study of the effects of genetics on human behaviorthat

could withstand all of the criticisms leveled at mine. Does this mean that we

know nothing about the effects of genetic and environmental differences on

behavior? Nonsense. I believe we do know that genetic differences play an

important role in the distribution of individual differences for many characteris-

tics in some populations. Our knowledgeis based not on onecritical study, but

on the accumulated weight of evidence from many partially flawed investiga-

tions. Strong inferences can often be made on the basis of such data (5).

I agree that we do not yet have a sufficiently sound basis for making strong

inferences about possible differences in the expression of genetic variants within

and between many populations and subgroups. The pattern of results I obtained

suggested one set of interpretations regarding environmental differences, but

more definitive studies are obviously needed.
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I agree with Allen and Pettigrew that more models than the two simple ones
proposed can and should be tested. In fact I said so (p. 189), but not as elo-
quently or explicitly as they have. My choice of the two simple and opposing
models was not random, however, but was based on prevailing views in the
controversy over the relative importance of genetic and environmental dif-
ferences in intellectual differences.

The environmental disadvantage modelis supported by Tanner’s (6) analysis
of variation in physical growth. He concluded (6, pp. 40-41):

environmental factors. The child inherits possible patterns of growth from his
parents. The environment, however, dictates which (if any) of the patterns will
become actual. In an environment where nutrition is always adequate, where the
parents are caring, and wheresocial factors are adequate, it is the genes that largely
determine differences between members of the population in growth and adult
physique. In an environmentthatis suboptimal and perhaps changes from time to
time, as in periodic famines characteristic of much of the world, differences be-
tween members of the population reflect the social history of the individuals as
muchastheir genetic endowment.

Tanner went on to discuss the fact that the growth of some individuals is
affected more severely by deprivation than the growth of others. In other words,
environmental deprivation—in this case nutritional, social, and emotional
disadvantages—hasa generally depressing effect on average physical growth ina
total population and both a depressing and variable effect on the expression of
genetic differences among individuals. A principal effect is lowered heritability
of differences in physical growth in disadvantaged populations.

To the extent that intellectual growth is similar to physical growth (by being
cumulative and subject to the effects of continuous or periodic deprivation), the
same simple environmental disadvantage model may well apply. I hope that
more studies of intellectual differences within and between populations will
further test the appropriateness of this model.

Specific Criticisms

Both technical comments question the appropriateness of the Weinberg rule,
which wasusedto estimate the monozygotic twin correlations and, subsequently,
the heritabilities. Interestingly, Allen and Pettigrew conclude that limitations on
the appropriateness of the Weinberg rule probably led to an overestimate of
genetic variance in my study, while Erlenmeyer-Kimling and Stern concludethat
the Weinberg rule probably led to an underestimate of the genetic variancein the
same data. The reasoning behindtheir criticisms is sufficiently different to lead
to conflicting opinions on the effects of the Weinberg rule.

The technical comments agree, however, in questioningthestatistical signifi-
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cance of the pattern of results I reported and interpreted to support primarily the

environmental disadvantage hypothesis. In response to the samecriticism from

Dawes(7), I professed ignorance of any knownstatistical technique to calculate

the reliability of an estimated correlation coefficient. By ignoring the unreliabil-

ity introduced by estimation, I calculated the usual Fisher formula to show that

the advantaged groups of both races had (statistically) ‘‘significantly’’ higher

monozygotic than dizygotic correlations, while the disadvantaged groups did

not. Since then, several statisticians have contributed error terms that preclude

any statistical significance without samples consisting of many thousands of

pairs. I stand corrected on the parametric front. The only other commentI would

make is that the distribution of monozygotic:dizygotic correlations is still quite

interesting: the monozygotic coefficients exceeded the dizygotic in all six com-

parisons in advantaged groups, but in only one comparison in the disadvantaged

groups. This is the pattern of results that I discussed.

Several ‘‘technical difficulties’’ are cited by Erlenmeyer-Kimling and Stern as

criticisms of the study. Someof these I acknowledgedinthearticle: (i) individual

zygocity could not be determined for each pair because the twins were not seen;

(ii) social class ratings depended upon censustract data and thus described neigh-

borhood, not individual, characteristics (which may have been an asset, not a

liability, if one goal is to describe the school-aged child’s environment); (111) the

raw test data were skewed and had to be normalized; and (iv) small fluctuations

in sample size (of less than .02 percent) occurred in the tables. This “*bias”’ oc-

curred because a few children failed to correctly answer a sufficient numberof

items on a particular subtest to obtain a scaled score; total scores were extrapolated

from other subtests by the school testing service (a very trivial point).

Less obvious ‘‘technical difficulties’’ cited by Erlenmeyer-Kimling and Stern

pertain to sample losses and to the appropriateness of the Weinberg method.

1. Sample losses, they say, may be differently distributed in the two racial

groups. In fact, the total public school twin population, as reported, was 64

percent black and 36 percent white; the final sample with aptitude scores was

64.7 percent black and 35.3 percent white. There was no differential loss by

racial group. It is true that more black children than white were lost to special

classes where standard tests were not given. A larger portion of the lowertail of

the black tested-ability distribution was probably lost. As noted (note 26), the

results can only be applied to children in normal, public school classrooms.

2. They state that one-third of the starting population was lost. This is not

true. As explained in note 27, the aptitude tests were given in every other grade

from 2 through 12. Thus, 282 pairs were too young to take the tests, and five

grades were not tested in the year we collected data. We actually tried to go

back to the previous year’s records to obtain aptitude scores on those not cur-

rently tested, but this was only possible if a child had not changed schools

(because test records were kept only by school building at that time). Of the 1115

pairs in regular classroomsof grades 2 through 12, the sample tested should have
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included six-elevenths ofthe total (660) plus some others who remainedin the
same school building. Since we had aptitude test scores on both members of 778
pairs, I cannot concede that one-third of the sample waslost for biased reasons.

3. Erlenmeyer-Kimling and Stern suggested that the Weinberg differential
rule, based on equal numbers of same-sex and opposite-sex dizygotic twins, may
be inappropriate. If James (8) is correct in saying that the ratio of same-sex to
opposite-sex dizygotic twins is 7 : 6, then the proportion of monozygotic twins
was lowerthan calculated. Therefore, the estimated monozygotic correlations
should have been slightly higher than calculated in all groups. The pattern of
results would remain exactly the same, however.

4. Theyassert that higher opposite-sex than same-sex correlations were some-
times obtained, a finding not to be expected on genetic or environmental grounds.
I certainly agree, except that Erlenmeyer-Kimling and Stern must recognize that
these slight differences fall well within the rangeof the sampling errors they apply
so rigorously to other aspects of the study. Furthermore, I replied to this point
previously (7).

5. They correctly note that the sex ratio in the black sample was notthe ideal
1: 1, and they claim that the unusual sex ratio makes the Weinberg rule inappli-
cable. Let me examine the consequencesofthis bias.

As notedearlier, the ratio of black to white pairs was the sameinthe total twin
population and in the final sample. The ratio of same-sex to opposite-sex pairs
(the central requirementof the Weinberg rule) wasalso the samein the twin popu-
lation and in the final sample. Black opposite-sex pairs were 34 percent of the
original population and 33.6 percentofthe tested sample; white opposite-sex pairs
were 30 percent of both groups. Upon further examination, we discovered that
proportionally fewer black males and more black females had actually beentested.
For unknown reasons, the larger numberof black same-sex females tested had
compensatedfor the loss of black same-sex males, thereby maintaining the racial
balance and the same-sex to opposite-sex ratio. One could speculate about the
reasons for the unequal sex ratio of black pairs in the public schools and in the
tested sample, but the main concern here is how the overrepresentation of female
pairs could affect the Weinberg rule. Since the same-sex to opposite-sex ratio was
constant, and since there were no sex differences in test scores, I do not believe
that the final sample was biased in any important way.

6. Erlenmeyer-Kimling and Stern criticize the study’s failure to replicate the
high heritabilities often reported for general IQ scoresin studies of white, middle-
class samples. Upon closer inspection of the reported twin studies, one finds the
claimed unanimityof results to be highly misleading, based primarily on the ques-
tionable reports of Burt’s studies (3, 9) and on the use of median data (10).
Erlenmeyer-Kimling has unfortunately perpetrated the view that the heritability
of IQ can be calculated for any population. Others have long ago shownthat
multifactorial approaches to intellectual skills yield not only different herita-
bilities for different measures at different ages in the same population, but also
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that various components of intelligence may have different sources of genetic

variance (//).

7. They ridicule the suggestion that disadvantaged and black children have

lowerheritabilities for aptitude scores than advantaged and white children.I agree

that statistically the pattern of results I obtained wasnotstrictly defensible, but

a new study, with improved methodology, is forthcoming. Four hundredpairsof

adolescent twins, stratified by race and social class, were studied in Philadelphia

(12). Five cognitive skills and manyother variables of personality, self-esteem,

physical growth, and medical-dental status were assessed. All twins were given

extensive blood tests. Several models of genetic and environmental differences

will be tested. The study will surely notsettle all of the issues raised by Allen and

Pettigrew and Erlenmeyer-Kimling and Stern, but our preliminary results do add

weight to the environmental disadvantage hypothesis.

Let me emphasize that otherpartially flawed studies can increase our knowl-

edge ofthe roles of genetic and environmentaldifferences in relatively unexplored

populations and environments. Studies of separated siblings, half-siblings, and

adopted children will be particularly valuable contributions to our knowledge,

even if no one study can include 10,000 pairs. Over the next several years mycol-

leagues andI plan to collect data on the similarities in intellectual skills among

adopted andnatural children and separated siblings to add to our twin data. No one

study will settle all of the issues, but I hope that others will join us in seeking

new knowledge about diverse human groups.
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INSIGNIFICANCE OF EVIDENCE FOR DIFFERENCESIN
HERITABILITY OF 1Q BETWEEN RACES AND

SOCIAL CLASSES*

During the last few years, Jinks, Fulker and Eaves'© have systematically
reanalysed many of the available data on IQ and from a combination of this
experience, biometrical model-building and computer simulations we have de-
fined both the qualitative and quantitative minimal requirements for such data if
they are to yield estimates of heritability and of the genetical, environmental and
interactive components of variation. We have also described kinds of data and
laid down guidelines for the future collection of data that would be adequate to
answer the kinds of question that have been posed but so far inadequately an-
swered.

Dr. Scarr-Salapatek’ has attempted to go beyond what we have shown to be
possible with the minimal set of data we considered, doing so on the basis of
analyses of data whichfall short of this minimal set in both quality and quantity.
It is necessary, therefore, to examine the consequencesof doing so.

Qualitative Inadequacies

Qualitatively, the minimal set of data considered by Jinks and Fulker! consists of
a numberofpairs of monozygotic (MZ) and dizygotic (DZ) twins, the individu-
als in each pair having beenraised together. Such data provide an estimate of the
ratio of genetical variation within families (pairs) to the total variation arising

*This comment by Eaves & Jinks originally appeared in Nature, 1972, 240, 84-88. Copyright

© 1972 by MacMillan Publishing Company. Reprinted by permission.
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from all sources within families'—the statistic of Holzinger. This statistic is

not a heritability estimate in any meaningful sense as it omits all information

about the genetical, environmental and interactive sources of variation that arise

between different families (pairs). It is an estimate of broad heritability only

wherethe ratio of genetical to all sources of variation is the same both within and

between families. In addition, the minimal set of data also provides test for the

presence of interactions and correlations of the genotype with the within family

environment and interactions of the environmental components of variation

within the between families. Such data, however, will not provide estimates of

the four basic components of the total variation, namely, the genetical and

environmental variation within and between families, that is, the G,, E,; and G2,

E, of Jinks and Fulker which are directly relatable to the o,2,, 0.7. and oy, and

o% of Scarr-Salapatek.

The data presented by Dr. Scarr-Salapatek fall short of this minimal setin that

there is no complete classification of twin pairs into monozygotic and dizygotic.

Theyare classified into twins of unlike sex that must be dizygotic in origin and

twins of like sex that may be either monozygotic or dizygotic. With a notional

partitioning of the twins of like sex into proportions that are monozygotic and

dizygotic in origin, of the kind used by Scarr-Salapatek, the data become equiva-

lent to the minimalset in one respect but fall short in all others. They provide an

estimate of Holzinger’s H statistic, but with a larger standard error, and notest

for genotype-environmental interactions or correlations. In relating Scarr-

Salapatek’s derivation of the H statistic (her ‘‘restricted heritability’’, h,”) to that

of Jinks and Fulker! and Eaves5 it should be noted that the o’s of Scarr-Salapatek

are not the variance components of the conventional analysis of variance but are

the mean squaresofthe latter. |

From the estimate of the H statistic and the corresponding total variance

Scarr-Salapatek proceeds to estimate the genetical and environmental compo-

nents of the variances within and between family. With only the equivalent of the

minimal set of data this procedure is not possible without making assumptions’.

The nature of these assumptions can be seen from the simplest of all models

(which assumes random mating and no genotype-environmental interactions or

correlations) in which G,, E, and G2, E, represent the genetical and environ-

mental components of variation within and between families as follows (see

Scarr-Salapatek, Table 10):

Within Between

Component family family Rowtotal

Genetical G, Gy, G,+G,
Environmental Ey, EB. E,+ E.

Columntotal G,+E, Go + Es, G,+G,+E,t

E, = total variance

(Vr)
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Because

Row

|

total G,+G,
Total variance G,+G,+E,+E,

 

is the true broad heritability, h?, and

Column2 total _ G+ E,
Total variance G,+G,+E,+E,

 

is the intraclass correlation, rq,, for dizygotic twins, the row totals equal hiV,
and (1 — h§)V, and the columnstotals (1 — r,)V, and rq,V7, respectively.
From Scarr-Salapatek’s data we can estimate only h? = G,/(G, + E ;) and to
equate this statistic to hj we must assume that G,/G, = E,/E,. This is also a
necessary assumption for the next step in Scarr-Salapatek’s analysis which is the
estimation of G,, G,, E, and E, from the row and columntotals.

The relative magnitudes of G, and G, depend on the kinds of gene action
underlying the variation and the mating structure of the population'. In the
absence of both dominance and assortative mating G, = G», with dominance
alone G, > G, and with assortive mating along G, < G,. Both dominance and
assortative mating are known to occur for IQ!-68-9 and since they affect the
relative magnitudes of G, and Gy in opposite directions we neither expect nor
find large differences between them.

The relative magnitudes of E, and E, cannot be predicted from any a priori
model; they can only be established empirically by observation. The minimalset
of data which allows the estimation of E,, if we assume the present model,
cannot provide a direct estimate of E,. Thus, the assumption that G,/G, =
E,/E,, that underlies the analyses and interpretations of Scarr-Salapatek, is
neither testable from the data she provides nor can it be justified on theoretical
grounds. These arguments are, of course, made more complex if we attempt,as
does Dr. Scarr-Salapatek, to correct h,? and the componentsofthe total variation
for the effects of assortative mating (her h,”) but this extension doesnot invali-
date the principle we have soughttoillustrate by reference to the simplersitua-
tion, namely, that her analysis involves untestable assumptions about the relative
magnitudes of the genetical and environmental components.

Quantitative Inadequacies

Having commented uponthe limitations imposed on the analysis and interpreta-
tion arising from the qualitative aspects of the data, we can nowturn ourattention
to the limitations that arise from the quantitative aspects which depend on the
numberof twin pairs that fall within eachof the racial, sex and socio-economic
sub-groups. While it is the qualitative properties of the data that determine the
kinds of analyses and conclusions that can be validly applied, it is the quantita-
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tive properties that determine the standard errors of the estimates, their signifi-

cance levels and hence the confidence that can be placed on the conclusions.

Dr. Scarr-Salapatek provides no errors for her estimates of “‘heritability’’ (H

statistics) and she comparesandinterprets these estimates with no regard to their

likely errors. Elsewhere it has been argued that even data which are qualitatively

adequate will not yield convincing and significant results unless sample sizes are

much larger than those employedin this study°. It is no surprise, therefore, that

when weattempt to derive standard errors for some of the comparisons made by

Dr. Scarr-Salapatek we find that little confidence can be placed in individual

‘‘heritability’’ estimates and even less upon comparisons between them.

In deriving conclusions from the raw correlations, Dr. Scarr-Salapatek com-

bines correlations firstly to estimate the intraclass correlation for monozygotic

twins, (’mz), secondly to estimate the ‘‘heritability’’, (h,”), and finally to com-

pare ‘‘heritability’’ estimates from different subpopulations. We shall show that

the tests of significance, which should be applied before strong conclusions are

claimed, are practically powerless with sample sizes used in her study. Indeed,

even gross effects could not be detected.

Consequencesof Indirect Estimation of rm,

The correlation between monozygotic twins is estimated from the z values ob-

tained for same-sex (ss) and opposite sex (os) pairs. If the proportion of OSpairs

in the population is p, then:

_ PZos + (1 ~~ 2D) )Zmz
Zss 1 __ p

giving:

7 _— (1 — p)Zss — PZos
me 1 _ 2p

Dr Scarr-Salapatek uses r instead of z in connexion with these formulae’ (p.

1287), although her estimates of the MZ correlations are, in fact, correctly based

on the z’s. The variance of Zz, 1S given by:

l1—p\? p 22 _ 2 2

va (Fae) oh + (pF) oe
assuming p to be knownexactly.

For whites p is given (p. 1288) as 0.3, which yields

oO;= 3.062507, + 0.562502,

and for blacks (p = 0.34):

  



242 COMMENTS AND REPLIES

Oz, = 4.253902 + 1.128903|

These values of o? are inversely related to the sample sizes only. For a given
number of SS and OSpairs, it is a simple matter to calculate o2,,, since 02 =
IN — 3) = I/N for large samples, where N = numberof pairs. In Dr
Scarr-Salapatek’s samples, SS pairs are approximately twice as frequent as OS
pairs, sooz, = 1/2N,, = ‘1 oz, where N,, is the number of OSpairs in the
sample.

Thus,

Cz. 2.0907for whites and

Oz, — 3.2603, for blacks.

The standard error of the restricted heritability (42) cannot be estimated
directly for reasons already stated, but it is arguably pointlessto produce such an
estimate unless the difference z,,, — Zg: is itself significant, because this dif-
ference is the numerator in the estimation of h2.

The variance of the difference is:

2 2

Fzme + Oza

ao; +a

3.090% for whites

and 4.2607. for blacks.

given samples of the same proportions as before. This estimate of o3 applies
only whenthe indirect method of estimatingr,,,, is used. Given accurate zygosity
determination on the other hand, and assuming equal numbers of monozygotic
and dizygotic twins:

2— _2 2Oq = Oz, + Fz,

= 202
os

Thus, a sample of N MZ pairs and N DZ pairs gives a value of o3 which is
approximately half that obtained for a sample of N OSpairs and 2 N SSpairs of
unknown zygosity. If zygosity determination is not undertaken, therefore, the
size of the experimenthasto be increased by a factor of, approximately, three to
avoid loss of powerin testing for a genetical component. This is a very damaging
consequence of the indirect method of estimating the correlation between MZ
twins which it may be difficult to justify on economic grounds.

Powerof the Test for a Genetical Component

For a given true heritability, with certain assumptions about gene action, the
mating system and environmental variation, expected values of the correlations
between MZ and DZ twinscan be derived. Knowledge of the standard error of
the difference z,,. — Zq, and the expected value of the difference enables the
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powerofthe test to be calculated for samples of a given size. That is, we can

calculate for a given sample structure the probability of correctly rejecting the

null hypothesis that there is no genetical componentof variation. If this probabil-

ity is low thenthetest is poor since the null hypothesis will be generally retained

even though false (type II error).

There is a prior expectation that zm, = Zaz, So the test of the difference d =

Zme X Zaz is a one-tail test. That is, if

c= (Zmez — Zaz/Oa = 1.65

we reject at the 5% level the null hypothesis that there is no heritable variation.

For a given expected z2 — Zq;, which depends uponthetrue heritability, and

for a given oq, which depends upon the sample size, the expected value of c can

be calculated, c,. The power of the test is then the area under a normal curve

with zero mean and unit variance between the limits (1.65 — c,) and infinity.

If 60% of the variation is genetically determined and there are no common

environmental effects, the expected value of r,,, would be 0.6. This is approxi-

mately the mean value of r,,, given in Dr Scarr-Salapatek’s study, and is an

upper limit to the true broad heritability of the trait. If, further, there 1s no

dominance,the expected value of r4, will be 0.3, providing mating is at random.

Underconditions of assortative mating the DZ correlation will be higher, being

0.45 if there is a correlation of 0.5 between the additive genetical deviations of

spouses.

The expected value of Zm- — Zaz will then be 0.3836 in a randomly mating

population and 0.2084 underassortative mating of the kind just defined.

Consider the sample of upper socio-economic status (SES) whites, consisting

of 70 OS pairs? (Table 8, page 1291). Assume, for approximation, that the

numberof SS pairs, actually 155, is exactly twice that of OS pairs, so that oj =

3.0907 as above.

Now a2, = 1/70

= 0.014286

so that 03 = 0.044143

and ao, = 0.2101.

For the randomly mating population the expected value of c is thus

Cq = 0.3836/0.2101

= 1.8258, when hj = 0.6.

The powerof the test, a, is thus the area under a normal curve having zero

mean andunit variance, betweenthe limits — 0.18 and infinity. In this case a can

be found from tables to be 0.57. That is, a significant genetical component of

variation will only be detected in randomly mating populations in 57% ofall

possible samples of this size, even when the broad heritability is as high as 0.6.

Under conditions of assortative mating a similar calculation shows that samples
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of this size would only produce a significant genetical component in 25% of
studies. Table 1 gives the powerof the test for the four separate subclasses of
Scarr-Salapatek’s study by race and SES, and the value of a for tests for each
race separately after pooling over social classes. The samplesizes hardly provide
powerful tests of a genetical component when the subgroups are considered
separately, and do not provide a very rigorous test even when a pooled ‘‘her-
itability’’ estimate is obtained for each race. It is noticeable that a moderate
degree of assortative mating reduces the powerof the tests to values which would
inevitably provide non-significant estimates more often than not. To provide
more convincing tests (say, a = 0.95), between 800 and 1,000 pairs are needed
for randomly mating populations, and between 2,000 and 3,500 pairs are needed
for assortatively mating populations depending on race. If we remove the simpli-
fying assumptions of no dominanceor E, wefindthat the presenceof either will
tend to improve the powerof the test, dominance by reducing r,, relative to r,,-,
and Ey by increasing the overall correlation between relatives and thus, on the
transformed scale, increasing the difference z,. — Zge-

Comparing “‘Heritabilities”

The conclusions reached so far relate only to the existence or otherwise of a
genetical component of variation. We have seen that even a relatively large
genetical component, correspondingto a true broadheritability (42) of 0.60, can
only be detected unreliably with samples of this size. Dr Scarr-Salapatek’s con-
clusions, however, are based on the comparison of estimates of h? for different
subpopulations so we must enquire to what extentstatistical unreliability is
increased by attempting to draw comparative conclusions about different groups
of individuals. We will concern ourselves only with a comparison betweenraces.

TABLE1
The Powerof the Test for a Genetical Componentof Variation
eee

Subpopulation
wee

Black White
ee

Low High Low High
SES SES Pooled SES SES Pooled
See

Total sample size (N) 321 186 507 48 210 258
Powerof test (a)

Random mating 0.61 0.43 0.78 0.22 0.57 0.64
Assortative mating 0.27 0.20 0.37 0.14 0.25 0.29

,nEEeEE

S
S

eSSSSSSSSSSSSSUiSSSSSSA

Sample sizes approximately equal to those in Scarr-Salapatek. A broad heritability (h) of 0.6 is
assumed, and values are tabulated for randomly mating and assortatively mating populations. For
simplicity no dominance or E, has been assumed.
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The null hypothesis, that there is no racial difference in ‘‘heritability’’, is only

rejected if the comparison k = (Zmz — Zaz), white; (Zmz — Zaz), black, differs

significantly from zero.

The variance of this comparison is

of = o3, white + o%, black.

For samples in which like-sex twins are twice as frequent as unlike sex pairs

of = 3.090?2,,, white + 4.260%,,, black.

There is no prior expectation about the direction of the difference so the null

hypothesis will only be rejected by the 5% level if k/o;, = 1.96.

With the sample sizes used in the study, a?, white = 0.011628 and o;,,

black = 0.005917, so that

o2 = 0.061137

and a, = 0.2473.

In an extremecase, wherethetrue heritability in one population is 0.6, and there

is no heritable variation in the other

Ce = 0.3836/0.2473 = 1.55

under conditions of random mating. The powerofthe test is thus the area under a

normal curve of unit variance between the limits (1.96 — 1.55) andinfinity. That

is, the powerof the test (a) is 0.34. Thus, even in this extreme case, weshall

find, more often than not, that there is no significant difference in the genetical |

structure of the two populations with the sample sizes in Dr. Scarr-Salapatek’s

study. With equal numbersof black and white pairs, nearly 4,000 pairs would be

needed altogether to be 95% certain of detecting a difference of the grossest kind

betweenthe heritabilities of a trait in the two populations. If the difference is less

marked, say h} = 0.3 in one population and 0.6 in the other, over 3,000 pairs are

required for the powerof such test to be even 0.5, and upwards of 11,000 pairs

would be needed before we could be 95% certain of detecting a difference

between the two heritabilities. On purely theoretical grounds, therefore, we

suggest that this particular experimental design, with the small samples avail-

able, could not be expected to lead to the conclusions which were drawn and

indeed could only be drawn from it by omitting proper tests of significance.

THE SIMPLEST MODEL

Wereanalysed Dr. Scarr-Salapatek’s data using a more rigorous approachto see

whether anystatistical significance could be attached to the strong conclusions

she draws from the tabulated correlations. We describe an analysis of variation of
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the z values for the cells of a table of correlations for the two types of twin in
each race and SES combination (derived from Scarr-Salapatek’s Tables 6 and7,
p. 1291). Weobserve, firstly, that such a detailed analysis is not strictly justified
by the data because the eight raw correlations are homogeneous for the non-
verbal scores (x {7) = 5.63, 50% < P < 75%) and theyare barely heterogeneous
for the verbal scores (y%z, = 15.63, 212% < P < 5%). This meansthatall the
correlations given by Dr Scarr-Salapatek are really nothing more than estimates
of the same population value of the correlation between twins, irrespective of
their classification as SS or OS. We give, however, a more detailed analysis
of the correlations for the verbal scores because of the slight indication of
heterogeneity. The variation in the z for the eight correlations can be predicted by
the linear model given in Table 2. The modelincludes, besides the overall mean
value of z, the effects due to race, SES, and the difference between SS and OS
twins. Of particular interest in the light of Dr Scarr-Salapatek’s analysis, how-
ever, is the possibility of attaching tests of significance to the first order interac-
tion between the SS/OS dichotomy and social class and that between SS/OS and
race which provide the crucial tests of differences in heritability between races
and social classes.

Because the z values are based on different numbers of observations they do
not have the same variance so the estimated components of the linear model are
not orthogonal. The method of weighted least squares, however, yields
maximum likelihood estimates of the effects and gives their variance-covariance
matrix. These estimates are given in Table 3 with their standard errors derived
from the diagonal elements of the variance-covariance matrix. All the estimates
have the same standard error since every z enters into each comparison. Thefact

TABLE 2

Linear Model for Predicting the Observed Degree of Similarity
between Twins (Measured by z) in Terms of Race, Social Class and

Concordance for Sex

 

Black White

Low SES High SES Low’ SES High SES
OS SS OS SS OS SS OS SS

 

Mean

Race

Socio-economic status (SES)

Same sex v. opposite-sex pairs (SS, OS)

Race xX SS/OS

Race X SES

SES x SS/OS

Race < SES x SS/OS po
h
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TABLE 3

Effects Contributing to Variation in the

Similarity Between Twinsfor Verbal I|Q

 

Effect , Estimate

Mean Q.597*

Race —0.048 NS

SES 0.052 NS

SS/OS —0.069 NS

Race < SS/OS 0.025 NS

Race X SES 0.008 NS

SES x SS/OS —0.053 NS

Race X SES x SS/OS 0.018 NS

 

The estimates are obtained by weighted least

squares from the observedvalues of z. The standard

error of every estimate is 0.051.

*Significant at the 0.1% level.

NS = Notsignificant at the 5% level.

that the only significant effect is the overall mean suggests that the slight

heterogeneity of the z values cannot be assigned to any particular cause.

Wefind, first, that there is no significant overall difference between the

correlations for SS and OS twins. This implies that the data cannot even support

the well-established conclusion that there is a genetical componentof individual

differences in intelligence. We find further that the interactions of the SS/OS

difference with race and SESare notsignificant. This confirms that there is no

evidence that the size of any heritable component depends on race orsocial

advantage. This finding contradicts the main conclusion of Dr Scarr-Salapatek’s

analysis which is based on a comparison of the numerical values of the correla-

tions.

Asthere is no detectable heritable component, we cannot, on the basis ofthis

study, suppose that the similarity between twins is due to anything other than

common environmental effects. Such a conclusion is clearly inconsistent with

other, more secure, evidence on this matter!®?!*. The fact that the overall

correlations for both types of twin depend neither on race nor on socio-economic

status indicates that there is no difference in the magnitude of a common en-

vironmental component between the races or the two social groupings. Fur-

thermore, the absence of a race X socio-economicstatus interaction implies that

the magnitude of any commonenvironmental effect does not depend onthe joint

effects of race and social class.

The only tenable conclusion to be drawn from the datais that there is a highly

significant correlation between twins ofall kinds for verbal IQ (z = 0.597, P <

0.001, r = 0.54). We are in no position to decide the cause of such similarity.
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There is no evidencethat it has a genetical basis as far as this Study goes, but as we
have shownabove, the likelihood of detecting such an effect with this experimen-
tal design and with these samplesis very small. Thereis certainly no evidence in
Scarr-Salapatek’s studies that the proportion of genetical variation in either ver-
bal or non-verbal IQ dependson raceorsocial class. In view of this conclusion,
and having regard to the general absence of genotype-environmentalinteractions
for IQ!'13-14, there is little justification for detailed consideration of the particular
models suggested by Dr Scarr-Salapatek.

Wethank Professor P. L. Broadhurst for helpful comments on the manuscript.
This work is part of a research project in psychogenetics supported by the
Medical Research Council.
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EVIDENCE AGAINST A GENETICAL

COMPONENT TO PERFORMANCE ON
iQ TESTS*

Eaves and Jinks! have failed to note the significance of Scarr-Salapatek’s* data,

which provides important evidence against the heritability of IQ performance. A

straightforward overall evaluation of this study, together with a review of

evidence*”? which Eaves and Jinks consider to be more secure in establishing a

genetical component to IQ performance showsthat: (1) the upper limit of IQ

heritability in Scarr-Salapatek’s study is 15% + 16%. This is consistent with

zero heritability and directly contradicts the higher figures claimed by other

studies?-7; (2) other studies*’ which use identical-fraternal comparisons to de-

rive apparently higher upper limits to heritability do not take into account the

more similar treatment frequently given to identical twins. Whenthis is adjusted

for, these studies are consistent with low or zero heritability; (3) the similarity

between separated identical twins, used by Jinks and Fulker’ to derive an 80%

heritability estimate, can be quantitatively accounted for by highly correlated

placement (ref. 8 and L. J. Kamin, Invited Address, Eastern Psychological

Association, Washington DC, March 1973) with little or no genetical compo-

nent.

Weuse the methods of Jinks and Fulker for our evaluation. The difference in

correlation coefficients for identical twins raised together (MZ) and fraternal

twins raised together (DZ) is

'uz — ‘pz = [G, + E,(DZ) — E,(MZ))/o% (a)

where

o%(DZ) = o04(MZ) and G = G, + Gy

In general E,(DZ) > E,(MZ)since identical twins are treated more similarly

than fraternal twins. Identical twins are of the same sex, are frequently dressed

alike, given the same toys and mistaken for one another. Thus, large differences

in correlation of identical and fraternal twins do not necessarily mean high

heritability, or any heritability**, and studies of MZ-DZ differences can only

give upper bound estimates for G,

G,/o% <= r'umz — pz

To obtain the upper limit heritability from Scarr-Salapatek’s data we have, for

the error in z scores of MZ twins, o2y7 = ao2,, + bo?,,. The coefficients a and

b are given in Eaves and Jinks'. With 0? = 1/(Ngg — 3/2) (ref. 9) where Ngg is

the number of samesexpairs and similarly for o2,, and with 0. = (1 — r*)o, we

*This comment by Schwartz & Schwartz originally appeared in Nature, 1974, 248, 84-85.

Copyright © 1974 by MacMillan Publishing Co. Reprinted by permission.
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compute the standard deviation of the correlation coefficient ryz. Assuming Zp,
= Zo (this raises the heritability estimate since in general same sex DZ twinsare
treated more similarly than opposite sex DZ twins) we then compute the var-
lance, o4, of the difference, ryz — rpz, 03 = Or, + OF, + 20 — ruz?)
— rdz) (P/U - 2p))oz,, where p = 0.30 for whites and p = 0.34 for blacks. For
Scarr-Salapatek’s Table 8 we obtain four independentestimates of the difference
riz — Tpz as follows: black, lower socio-economic status (SES) = — 0.165
+0.185; blacks higher SES = 0.109 + 0.184; whites, lower SES = — 0.046 +
0.340; whites, higher SES = 0.160 + 0.110. Using least squares the overall best
fit is

luz — loz = 0.075 + 0.082 y? = 2.4(3 df.)

or

G, < 7.5% + 8.2%

Estimating the heritability depends on the relative magnitudes of G, and Gy.
Previous work has used G, = kG, with k = 1 (refs 1,2,5,6). For purposes of

comparison we choose k = | and obtain

h?> =< 15+ 16%

which is a new upper limit to the heritable componentto performance on IQ tests.
This result is to be compared with other estimates’ cited by Eaves and Jinks

derived from the identical approach. It is 4.0 standard deviations lower than the
figure of h* = 80% quoted by Jensen>-* and promulgated in popular accounts!®.
The probability of a discrepancy this large occurring by chanceis less than 10~4
if the true heritability is h? = 80%.

Wefail to understand why Eavesand Jinks are prepared to discardthis result.
To do so only perpetuates the apparently commonpracticein this field of ignor-
ing or failing to report evidence against the genetic hypothesis. As Scarr-
Salapatek describes it ‘‘there are few published reports of null results unless a
major theoretical pointis at issue. I, for one, obtained the same correlation (0.61)
for blood-grouped MZ and DZ twins on an individually administered test of
non-verbal IQ and did not submit the results for publication (because no one
would believe that MZ twins were not more similar, there were only sixty pairs
and so on)’”!!,

The apparent discrepancy between h? < 15 + 16% andthe higher figures
reported elsewhere>*® is resolved by estimating the size of the ‘treatment’ effect,
caused by the moresimilar treatment of MZ twins. By comparingthe correlations
of groups with the same G, we obtain pure treatment effects of expected mag-
nitude less than E,(DZ) — E,(MZ). From Wictorin!? Arp;(male — female) =
0.12 + 0.05 and Aryz(male-female) = 0.15 + 0.09. (For comparison Ar(males)
(MZ-DZ) = 0.18 + 0.09 and Ar(females (MZ-DZ) = 0.15 + 0.05 in the same
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data). Similarly from Huntley'? Arpz(same sex-opposite sex) = 0.21 + 0.09

and from Jinks and Fulker? Ary,(boys-girls) = 0.17 + 0.16. From Erlenmeyer-

Kimling and Jarvik’ we see that the range in correlations for studies of the same

groups is large. For parent-child Ar = 0.6, for siblings Ar = 0.5, and for

same-sex DZ twins Ar = 0.45. Since in Jensen’s method® Ar(MZ-DZ) ~ 0.35

yields 70% heritability, these figures demonstrate that the treatment effect acting

alone is enough to produce the Ars observed between MZ and DZ twins.

Wenowconsiderthe four studies of separated twins. Kamin has demonstrated

gross errors in methodology and analysis in these studies but the Shield’s datais

still useful for a quantitative comparison of genetic and environmental models.

Jinks and Fulker’ analyse this data in terms of the components G,, G2, E,, Eo,

and G = G, + G,. Naming a variance component G, however, does not mean

that it is genetic. A model with the substitutions Ey @ E,, Erp @ Ex, Ex — G,

Es(DZ) < Gy» and E,(MZ) = G is an environmental model formally identical to

the simple genetic model where the sources of variance are: Ey, differences in

treatment of identical twins; E',, additional differences due to the different ap-

pearance of DZ twins; E;, between pairs family differences; E,, differences in

social environment. The results are shown in Table 1.

The large value of E,(MZ) meansthere is a high degree of similarity in the

environments of separated MZ twins. Such a conclusion is born out by Fehr’s®

and Kamin’s analysis of Shield’s data. The null FE, in the genetic model con-

tradicts the known fact that social environments havea large effect on IQ perfor-

mance!* while the null F’, in the environmental model meansthat differences in

the way families in the same social environment treat children havelittle effect

on IQ performance compared to differences in the way the social environment

treats children. The environmental model is actually more consistent with the

data than the conventional genetic model.

In summary, we note the following. The upper limit obtained from Scarr-

Salapatek’s data of h? < 15% + 16% (G, S7.5 + 8.2%) is evidence against the

heritability of IQ performance. Other low results go unreported!! and this lends

additional weight to her results. This 15% figure and every higher estimate

TABLE1

Comparison of Variances of Environmental and Genetic Models Based

on Analysis of Shield’s Data

Environmental model Genetic model

Variance due to differences in Variances due to differences in

Social environment (E£ ,[MZ]) 71% + 12% Genetics (G)

Family (E 5) 0% Family and social environment(E ,)

Within family treatment (F,) 29% + 12% Within family treatment (E , )
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reported in MZ-DZ studies contains an uncontrolled environmental component
deriving from the more similar treatment accorded identical twins. Estimates
indicate that this effect is large enough to make other upperlimits derived from

MZ-DZ comparisons consistent with zero. The separated twin studies when
properly analysed also give heritability estimates which are low or consistent
with zero.

Weconclude that the evidence used to support high heritability of IQ perfor-
mance actually yields low estimates of heritability consistent with zero and not
larger than the upper limit of h* < 15% + 16%. Zero heritability of IQ perfor-

mance meansthat the individuals in the population all have the same genetic
potential for the expression ofthis trait.

We thank Professor Leon Kamin for making his results available prior to
publication and Professors John Gibbon, Sonia Ragir and Eugene Weinstein for

critical readings of the original manuscript.

Received December 12, 1972; revised November 5, 1973.
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GENETIC DIVERSITY AND HUMAN EQUALITY

Class and race differences in IQ averages may be ascribed to inequalities in

educational opportunities and living standards. This explanation is traditionally

favored by mostsocial scientists and by political liberals. On the other hand,the

differences may be genetic, whichis pleasing to racists and reactionaries, but not

espoused by any reputable scientist. Finally, both environmental and genetic

conditionings may be involved. The bone of contention is then not environment

versus heredity, but how much environmental relative to genetic conditioning.
The controversy is growing hotter because of the finding that individual IQ

differences have large genetic components. Racists try to obtain maximum

propaganda mileage from this fact. Yet the differences between race and class

averages need not be genetically conditioned to the same degree as individual dif-
ferences. Nobody, not even racists, can deny that living conditions and educa-
tional opportunities are disparate in races and classes. Jensen (1969), after recog-
nizing explicitly that the heritability of individual differences within a population
cannot validly be used as a measure ofthe heritability of the population means,
tries to do just that. In fairness to him, it must be conceded that he presents a
most detailed analysis of the environmental factors which could be instrumental
in bringing about the divergence of IQ averages in the white and black popula-
tions of the United States. His conclusion is that none of the factors, or combina-

tions of factors, give an adequate explanation of this divergence, which accord-
ingly must be largely genetic. I remain unconvinced by his argumentation.

Scarr-Salapatek (1971a,b) may have achieved a breakthrough in heritability

studies. The assumption made heretofore in IQ analyses has been that the action

of genetic and environmental factors is simply additive. In other words, genetic
and environmental agencies that bring about increments and decrementsofintel-

ligence (and other mentaltraits) act independently of one another, and alwaysin
the same way. This need not be so at all. Genetic differences may manifest

themselves conspicuously in people who develop in favorable and stimulating

environments, and remain undisclosed in adverse or suppressive environments.
Carriers of genetic endowments who could unfold high IQs under favorable

conditions will fare no better than genetically less well endowed people in sup-
pressive environments.If this is so, the heritability of IQ should be lower among
disadvantaged socioeconomic groups (classes as well as races) than among the
privileged ones. On the other hand,the heritabilities should be uniform if the
simple additivity hypothesis is valid. The two hypotheses are empirically testa-
ble, and Scarr-Salapatek has made an ingenious and discerning effort to test
them.

*This comment by Th. Dobzhanskyoriginally appeared in T. Dobzhansky, Genetic Diversity
and Human Equality. New York: Basic Books, 1973. Copyright © 1973 by Basic Books, Inc.
Reprinted by permission of Basic Books, Inc.
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Among 250,258 children in Philadelphia schools, from kindergarten to the
twelfth grade, 3,042 twin pairs were found; 36 percent of the twins were white
and 64 percent black. Regrettably, tests could not be made to identify the
monozygotic and the dizygotic pairs (presumably because of the expense in-

volved). Obviating this handicap involved resorting to a rather complex statisti-

cal operation. Amongthe twins, 1,028 pairs were of the same sex and 493 were

of opposite sexes. These latter were dizygotic. Among the same-sexed twins,

there must also have been approximately 493 dizygotics, with the rest monozygo-

tic. This group was, accordingly, a mixture of not individually identifiable
mono- and dizygotic twins. The families of the twins were classified according to

their socioeconomic status: above median, median, and below median. As ex-

pected, the black families were more often disadvantaged:

Below Median Above

Black 634 236 134

White 114 106 340

Aptitude and scholastic achievement test scores of the twins were analyzed

Statistically. On aptitude tests (where the national mean is 50) the following

socioeconomic class and race averages were found:

 

Below Median Above

Black 27.7 29.7 33.0

White 34.8 43.4 50.9

Differences between the upper- and the lower-class children among the blacks

are much smaller (5.3) than among the whites (16.1). What is more importantis

that the variance of the test scores is greater in the advantaged than in the

disadvantaged groups, amongboth blacks and whites. A greater proportion of the

variances found in the relatively privileged than in the underprivileged
socioeconomic classes is attributable to genetic causes. This is what the

hypothesis of interaction between the genetic and environmental factors (see

above) has predicted. The conclusion of Scarr-Salapatek is worth quoting:

From studies of middle-class white populations, investigators have reached the

conclusion that genetic variability accounts for about 75 percent of the total var-

lance in IQ scores of whites. A closer look at children reared under different

conditions showsthat the percentage of genetic variance and the mean scores are

very mucha function of the rearing conditions of the population. A first look at the

black population suggests that genetic variability is important in advantaged
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groups, but much less important in the disadvantaged. Since most blacks are

socially disadvantaged, the proportion of genetic variance in the aptitude scoresof

black children is considerably less than that of the white children, as predicted by

model 1 [environmental determination].

Evolutionary Genetics of Caste and Class

The question is sometimes asked: How do you define ‘‘man’’? Biologically the

answer is simple. All human beings are members of a single species, Homo

sapiens. Though some pathological variants seem to be less than human, they

belong to our species. Their genes come from the same gene pool as everybody

else’s. Inhabitants of the whole world share in the common gene pool of the

species. Perhaps no hybrids of Eskimos and Tungus with Hottentots and Aborig-

inal Australians have ever been produced, but there are unbroken chains of

intercrossing of geographically intermediate populations. Assuredly, this does

not mean that mankind is a single uniform breeding population, wherein every

individual would have equal chance to mate with any individual of the opposite

sex anywhere. The population of our species is complexly subdivided into a

variety of subordinate Mendelian breeding populations. In each of these, the

probability of marriage within is greater than between populations.

Geographic, national, linguistic, religious, economic, and other factors keep —

the gene pools of the subordinate breeding populations partly, but probably never

entirely, separate. Mendelian breeding populations within a species are more

often than not overlapping, which does not make them unreal. The population of

New York City has WASPs, Jews, Catholics, and blacks; wealthy, moderately

well-off, poor, and destitute; educated and ignorant; people of English, Irish,

Italian, Greek, and other ethnic groups, partly preserving their cultural back-

grounds. Many individuals belong at the same time to two or more of these

subpopulations or ‘‘isolates.’’

All these subdivisionsare not only social and economic but also biological—a

_ fact which may not bepleasing to social scientists who would like to make their

field entirely autonomous from biology. But in man sociological and biological

factors are almost always intertwined. The social subdivisions have biological

consequences because they influence the choice of marriage partners. Marriages

within each subpopulation are more frequent than are intermarriages. The subor-

dinate Mendelian populations may become and may be maintained genetically

distinct. The distinctions are almost always quantitative rather than qualitative.

That is, gene variants which control sometraits, from blood groups to intelli-

gence, may be species-widein distribution, and yet be found more frequently in

some subpopulationsthan in others. This is not a biological technicality but a fact

of cardinal ethical and political importance. Every person must be rated accord-

ing to his individual qualities, regardless of the subpopulation from which his

genes came.
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All human societies, even the allegedly ‘‘classless’’ ones (e.g., the Soviet-

type communist societies), are stratified into classes. People of a class havelife

chances in common,as determined by their power to dispose of goods andskills

for the sake of income(Lipset, 1968). Classes are not only socioeconomic groups

but also breeding populations, to a greater or lesser extent separate from other

populations. It is therefore legitimate to ask whether their gene pools are dif-

ferent, and, if so, to what extent (Eckland, 1967; Gottesman, 1968b).
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REPLY: SOME MYTHS ABOUT HERITABILITY AND IQ*

Things have gone too far. Estimates of the heritability of IQ reported in Nature

have assumeda distinctly bimodal distribution. First, Eaves and Jinks! decried

my data on the heritability of scholastic aptitudes’ as a failure to detect the high

heritability of IQ. In a sample of urban, public-school twins, I found that Black

and economically disadvantaged children from both races seemed to have lower

heritabilities for verbal and quantitative aptitudes than white and middle-class

children. In some casesheritabilities were not calculable, because the correla-

tions of opposite-sex twins were slightly larger than those of same-sex twins.

Now, Schwartz and Schwartz? proclaim zero heritability for IQ as the obvious

conclusion to be drawn from the same study and from Kamin’s iconoclastic

efforts (L. J. Kamin, Invited Address, Eastern Psychological Association,

Washington DC, March 1973). I beg to differ with both extremes and to argue

against any simple conclusions on the issue.

Uniformity

The notion that there is a single answerto the question, ‘‘Whatis the heritability

of IQ?’’ is patently false. Heritability estimates vary according to whatskills are

*This reply by Scarr-Salapatek originally appeared in Nature, 1974, 251], 463-464. Copyright

© 1974 by MacMillan Publishing Co. Reprinted by permission.
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TABLE 1

Heritability Estimates for Four Tests of Cognitive Abilities in Two
Adolescent Twin Populations

Black h?* White h?

Tests (N = 160 pairs) (N = 211 pairs)

Raven standard progressive matrices 59 87

Peabody picture vocabulary test 28 49

Columbia test of mental maturity 42 58

Revised test of figural memory 61 71

First principal component 48 .63

 

*h? = 2(rimz — Yipz), where rjyz is the intraclass correlation for mono-

zygotic twins and rjpz for dizygotic twins.yg yg

measuredasintelligence, by how they are tested, by the age at whichabilities are

measured, and by the genetic and environmental composition of the population

tested. To claim that there is a single estimate for the genetic contribution to

human abilities is to deny, first, a half century of evidence on differential

abilities. Some aspects of intelligence, such as vocabulary, have consistently

higher heritability estimates than, say, numerical reasoning. Even if one con-

cluded, with Burt, that general intelligence (g) is more important than specific

abilities, different test of g will still yield different heritability estimates.*>
Differences in heritability estimates across abilities and tests are exceeded

only by differences across age groups and populations. Bayley InfantIntelligence

Test scores for the first two years have been found to have generally lower
heritabilities than larger scores. Even early heritabilities vary enormously:

from .2 to .4 for siblings (R. B. McCall, American Psychological Association,

Honolulu, September 1972), .75 for some twins (P. Nichols and S. Broman,

preliminary report of the Collaborative Perinatal Study, 1973), and .3 for other

twins.© Across populations, Nichols (PhD dissertation, University of Minnesota,

1970) reported a significantly lower correlation for black than white siblings on
the Stanford-Binet at age 4. Another twin study (S. Scarr-Salapatek, S. Katz, and

W. Barker, Black and White Twins, in preparation) found lowerheritabilities for

adolescent black than white twin pairs on each of four tests of cognitive abilities
and for the first principal componentfrom the four tests. These data are presented

in Table 1.

Not only are heritabilities lower for black children on all four measures, the
heritabilities are not uniformly .80 or .00 in either group.

The Panorama of High Heritability

If one observesan array of data from studies of related and unrelated people, the
IQ scores of those more closely related generally correlate more highly than those
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more distantly related. This is undeniable. The view from afar reveals important

regularities in the results. If the proponents of a uniformly high heritability would

look more closely, however, at the constellation of human differences, they

would find important inconsistencies as well.

A recent reanalysis of data on the heritability of Stanford-Binet IQ scores

questions the very high heritability estimate that Eaves and Jinks’ propose.

Jencks’ reanalyzed U.S. family correlations and obtained heritability estimates

between .45 and .60, far below the .8 claimed by Burt,®? Jensen,? Eaves and

Jinks,! and Herrnstein.!° If Burt’s data are included, the heritability estimates

rise, in large part because his observed (?) correlations fit genetic expectations so

perfectly. As Jensen!! has recently shown, however, there are serious inconsis-

tencies in Burt’s reports. If one relies primarily upon Burt’s data, one could be

grossly misled as to the proper range of heritability estimates.

A reanalysis of Jencks’ reanalysis!” suggests that the best fit to the U.S. data is

a heritability of about .68. But Eaves and Jinks ignore Jencks’ major point: that

the data from parent-child, twin, sibling, and adopted child pairs do notfit any

simple model! There are sufficiently serious disagreements in the data that forc-

ing them into a biometrical model is to risk a nonsense solution—however

mathematically elegant.

In addition, twin data on which the proponents of high heritability rely have

been shownto overestimate heritability values,'3 presumably because twin envi-

ronments, particularly those of monozygotic twins, haveless variability (pre- and

postnatally) than the environments of ordinary siblings. The variance between

monozygotic co-twins is further reduced by genotype-environment covariances

and interactions. There has not yet been a serious test of the magnitude of

covariance and interaction effects on human intelligence. Although Jinks and

Fulker!* suggest a test for interaction (the correlation of % the sum and % the

difference between IQ scores of separated monozygotic twins), their marginal to

insignificant results are based on very small samples.

Further evidence on the exaggeration of heritability values comes from New-

ton Morton.'> He revived Sewell Wright’s!® reanalysis of Burks’!’ adoption

study. Burks’ faulty path analysis model yielded a heritability estimate for gen-

eral IQ (in white California adoptees) of .75 to .80, Wright’s more adequate path

model resulted in a heritability of .50 from the same data. Morton’s additional

calculations for sibs and foster sibs gave a heritability solution of .52.

Microscopic Critiques to Deny Heritability

The idea of zero heritability strikes most geneticists and biologists as odd (J. L.

Fuller, presidential address, Behavior Genetics Association, Minneapolis, June

1974). How can there be any biological characteristic for which genetic var-

iability makes no contribution to phenotypic variability? As Morton! remarked,

‘* |. the experience of biometrical genetics [is] that a trait heritable at its ex-
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tremes has never been found to have zero heritability within the normal range.’’

[p. 257] Certainly IQ is affected by many single gene and chromosomal

anomalies. There are four possibilities to explain a finding of zero heritability:

first, the measurement of the phenotypeis invalid or unreliable; second,there is

no genetic variability underlying the phenotype; third, all genotypes are

functionally equivalent in producing the phenotype; or fourth, other effects

overwhelm genetic variability. The first two possibilities for the heritability of

human abilities can be dismissed out of hand. The third is what Schwartz and

Schwartz? want to argue. There is simply too much evidenceto the contrary,

however, from studies other than those that Kamin and the Schwartz’s would

dismiss. While every human family study may be criticized on one or more

methodological grounds, their flaws are varied and nonoverlapping. The weight

of evidence suggests that genetically related persons are more similar in-

tellectually than unrelated persons, whether they are reared together or apart. The

microscopic examination of research flaws has blinded somecritics of her-

itability to the obvious pattern of results.

The fourth is what Henderson!® and I'?-7° argued for some populations. Other

effects can include rearing conditions, growth patterns at a particular age, the

skills tested, and many unspecified conditions that will affect sources of var-

iability. The negligible and low heritabilities reported for aptitude scores among

disadvantaged, school-aged twins in Philadelphia? were a function of the envi-

ronments sampled, the tests, the populations, and possibly the age group. The

point is that genetic differences did not seem to contribute much to variability in

aptitude scores in those populations. Different tests, ages, populations, and

cohorts may well yield other results. Since these tests are very widely used to

makelife decisions for children, however, their low heritabilities have consider-

able implications.

There is no single answer to the question, ‘‘What is the heritability of IQ?”’

because it is a pseudo-question. Heritability estimates range between .00 and .9

in reported research, but most valuesare in a middle range. An accurate view of

genetic contributionsof differences in IQ cannot be obtained from the proponents

of extreme positions. In fact, the best view of human variability can be obtained

by getting off the political platform and out there to study families. With the

notable exception of Arthur Jensen, not many advocates of high or low her-

itability are adding to our store of knowledge about humanintelligence.
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The Effects of Family
Background: A Study of

A Cognitive Differences Among

Black and White Twins

The Philadelphia Twin Study was conceived to help answer a very complicated

question: Why do black children score so badly on standardtests of intellectual

skills? Although it may seem foolhardy to pose so large andill formed a ques-

tion, we have never believed that bits and pieces of answers to smaller and

better-formed questions were likely to add up to the information one really

wanted to know. Sowefelt it was better to fall short of answering completely an

important question than to answersatisfactorily a question one did not want

to ask.

Both commonsense andthe research literature on kinships support the view

that the causes of cognitive differences are both genetic and environmental dif-

ferences among people. Althoughthere is continuing controversy over the mag-

nitude of genetic and environmental effects, there is a general consensus in the

behavioral and biological sciences that individual differences in brain function

and behavior must follow the same lawsofvariability as other humancharacteris-

tics.

Whetheror not genetic individual differences aggregate in groups that differ

in their average values is a matter of less consensus and no direct evidence.

Certainly, phenotypic differences in intellectual test scores are well known. Two

major hypotheses have been advanced to account for racial differences in IQ

scores: the genetic-differences hypothesis and the environmental-differences

hypothesis. The genetic-differences hypothesis states that observed racial dif-

ferences in mean IQ scoresresult primarily from racial differences in genotype

distributions and that the environment plays a minor role in determining

This chapter, written by Scarr, is based on research conducted with William B. Barker and supported

by NICHHD (HD06502) and The William T. Grant Foundation.
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phenotypic group differences. The environmental-differences hypothesis prop-
oses that observed racial differences in IQ are determined primarily by environ-
mental factors that produce poorer phenotypes in disadvantaged circumstances
and not by any substantial genetic differences between groups.

Earlier reports by Henderson (1970) on mice and by Scarr-Salapatek (1971)
on human twins have supported the predictions of the environmental disadvan-
tage hypothesis. Mice reared under deprived conditions showed reduced mean
scores on a learning task, reduced phenotypic variability in scores, and a reduced
amount of genetic variance in scores when comparedto littermates reared under
enriched conditions. The findings on disadvantaged and advantaged, black and
white twins suggested similar conclusions. Disadvantaged children were foundto
have little or ne genetic variation in their aptitude scores, whereas advantaged
children showed considerable genetically determined variation (Rao, Morton, &
Yee, 1974).

Two recent studies, in a series of investigations on the origins of racial
differences in intelligence, brought new evidence onthe issue. A study of trans-
racial adoption (Scarr & Weinberg, 1976) showed that black and interracial
children reared by socioeconomically advantaged white families score very well
on standard IQ tests and on school achievementtests. Being reared in the culture
of the test and the schools resulted in intellectual achievement levels for black
children that were comparable to those of adopted white children in similar
families. Therefore, it is highly unlikely that genetic differences between the
races could account for the major portion of the usually observed differences in
the performance levels of the two groups.
A secondstudy onthe relation of black ancestryto intellectual skills within

the black population (Scarr, Pakstis, Katz, & Barker, in press) showed that
having more or less African ancestry was not related to how well one scored on
cognitive tests. In other words, holding social identity and cultural background
constant, socially classified blacks with greater amounts of white ancestry did not
score better than other blacks with more African ancestry. A strong genetic-
differences hypothesis cannot accountfor this result.

Both the study of socially classified black children reared in the culture of
white families and the study of socially classified blacks of varying degrees of
African ancestry indicate that genetic racial differences cannot account for the
magnitude of usually observed differences in performance between the races.
Previous research on socioeconomic differences within the tworacial groups
indicates that SES differences are also an insufficient explanation (Jensen, 1973).
Cultural differences have been invoked as an explanation of racial differences in
intellectual performance, but Jensen (1974b) has shownthatthere is little dif-
ferential cultural bias in tests.

The twin study reported here was designed to answer questions about the
sources of individual differences in cognitive skills within the black and white
groups. The major hypothesis is that black children are culturally less familiar
with the kinds of skills and materials required for high performance on typical
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intellectual tests. This generalized unfamiliarity with such materials and skills

would result in several outcomes of a twin study—outcomesthat are not pre-

dicted by the genetic-differences hypothesis. The three major predictions of the
generalized cultural-differences hypothesis are:

1. Black children will score relatively worse on those tests that are more

culturally loaded than on more ‘‘culture-fair’’ tests when the instructionsforall

tasks are equally understood.

2. The cultural differences of the blacks constitute a ‘‘suppressive environ-

ment’’ with respect to the development of the intellectual skills sampled by
typical tests, and therefore black children will show less genetic variability in

their scores and more environmental variability (Scarr-Salapatek, 1971).
3. Differences among black children will be more dependent on differences

among their family environments in the extent to which they aid children in the
developmentof test-relevant skills; therefore: (a) The twin correlations will be

higher for black twins; and (b) there will be less difference between MZ and DZ

coefficients in the black groups than in the white groups.

Three major predictions of a genetic-differences hypothesis are:

1. Black children will score relatively worse on those tests that are loaded

more highly on a g factor than on more verbal, culturally loadedtests.

2. The proportions of genetic and environmental variability will be the same

in both racial groups.

3. Family environments will be no more important in black than in white

racial groups in determining individual variation.

METHOD

Subjects

Four populations were to be sampledin the study: ‘‘advantaged’’ and *‘disadvan-

taged,’’ black and white adolescents. Our knowledge of socioeconomicstatus in

Philadelphia alerted us to the obvious fact that on the average, black families

were far more disadvantaged than whites. In the previous study (Scarr-Salapatek,

1971), only a quarter of the white families of twins in the public schools lived in

census tracts with as low income and educational level as half the blacks, and

only a quarter of the blacks had as high census-tract characteristics as half the

whites. Now that we wereto include suburban and parochial school twins as well

as the city public school sample, we expected even less overlap in the income and

education levels of the two racial groups.

To draw representative samples of the two racial groups, we began with the

Philadelphia public schools. A list of pairs of twins, matched for same last name,
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TABLE1
Recruitment of Sample from Twinsin Public

School

 

All Same-Sex Twin Pairs,

 

Ages 10-15 702

No contact possible 236
Positive response but no show 92
Positive response but couldn’t come 54
Not interested 74
In final sample 246

Total 702

 

same address, and samebirthdate, was obtained from the Philadelphia public
school system. From this list were selected same-sex pairs born between Oc-
tober, 1956 and June 1962. The resulting population consisted of 702 twin pairs
and 2 sets of triplets between the ages of 10 and 15 years, as shown in Table 1.
Letters describing the study were sent to parents ofall children in the population,
and phone interviews supplementedthe initial written correspondence. From this
original population, 246 twin pairsand | setoftriplets are in the final sample. Of
the remaining 456 pairs, no contact was made with 236; 92 responded positively
(by returning consent forms and/or making appointments for a testing date) but
did not show upfortesting; 54 had no objections to the study but indicated that
external circumstances (vacation, illness, jobs, and so forth) prevented their
participation; and 74 indicated that they were notinterested in participating in the
study.

In late June 1972, an article describing the study appeared in a widely circu-
lated, Philadelphia daily newspaper. Responsesto this increased the sample size
by 153 same-sex twin pairs and

1

set oftriplets. Sixty twin pairs and the set of
triplets attended schools in the Roman Catholic Archdiocese of Philadelphia, and
93 pairs attended schools in the suburban areas surrounding Philadelphia.

TABLE 2
Characteristics of Final Sample?
eee

Black White

Male Female Total Male Female Total
SEE

Philadelphia public school 73 84 157 54 35 89
Philadelphia other 5 13 18 23 19 42
Suburban 0 0 0 42 51 93
Totals 78 97 175 119 105 224
Sy

“Total number of twin pairs = 399 plus 2 sets of black femaletriplets.
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TABLE 3

Distribution of Median Income and Education

by Census Tracts with Twin Subjects
e
S

Income Education

Black White Black White

nT

nn

Quartile 1 $6,310 $ 9,450 9.6 years 10.5 years

Quartile 2 7,910 11,000 10.2 11.9

Quartile 3 9,450 12,500 11.2 12.4
eS

eee

The final sample, therefore, consisted of 399 pairs of twins and 2 sets of

triplets, as shown in Table 2.

Socioeconomic characteristics of the twins’ neighborhoods were taken from

census tracts. The median incomeof the tracts in which black twins reside is

$7910, and the median adult educationallevel is 10.2 years (see Table 3). Both

figures are very close to the average 1970 census figures for urban black families.

The subjects ranged in age from 10 years to 15 years, 11 months.

Procedures!

The children were each paid $10 to participate, and they received a free dental

checkup, physical growth assessment, and refreshments. They were brought

after lunch by chartered bus from the elementary schools nearest their homes and

returned to school after approximately 5 hours at the Dental School, University

of Pennsylvania.

Co-twins were separated into different small groups, each with an adult leader

who explained the procedures, answered questions, and gave assistance. An

average of 28 children, divided into 4 small groups, were tested each weekday

afternoon from late June to early August 1972.

For the psychological assessments, the small groups were assembledin a large

auditorium. Seating was arrangedin alternate seats and rows. Test materials were

presented on 35-mm slides on a large screen. Instructions andtest items were

presented on audiotape and coordinated automatically with the slide presen-

tations. No reading skills were required. All the material had beenpretested with

30 black, inner-city children who were paid a consultant fee to criticize the

procedures andtests (see Appendix A). Based onthepretest, all test instructions

were made more redundantthan standard instructions to help the disadvantaged

black children to understand the nature of the tasks. Group leaders monitored the

children’s use of the simplified answer sheets for thetests.

Blood samples were drawn at the end of the day, just before the payments

'For fuller details, see Appendix A.
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were given out. Although some children were reluctant to have blood drawn,
peer pressure and the promise of $10 produced excellent cooperation and mini-
mal distress.

Intellectual Skills

Five measuresofintellectual skills were administered as parts of two 1.25-hour
psychological assessments that also included personality and self-esteem mea-
sures. The two sessions were separated by approximately 1 hour in which dental,
taste, dermatoglyphic, radiological, physical-growth, and other assessments
were made. Refreshments were served during a break betweensessions.

The Raven Standard Progressive Matrices,” Sets A, B, C, and D (Raven,
1958), were included to measure abstract reasoning skills. Seventy items from
the Peabody Picture Vocabulary Test (Dunn, 1959) were used to measure knowl-
edge of standard English vocabulary. Thirty items from the Columbia Mental
Maturity Scale (Burgemeister, Blum, & Lorge, 1959) were used to assess con-
ceptual skills. The Revised Visual Retention Test, Form C (Benton, 1963), was
included to test conceptual memoryfor designs. Finally, a paired-associated task
(Stevenson, Hale, Klein, & Miller, 1968) wasincludedto test rote, associative
learning skills.

Socioeconomic Status

Two measures of socioeconomic status were obtained. The Home Index (Gough,
1970), a 24-item measure of family SES, was administered as part of the first test
battery. It was found to be unreliable for young adolescents, because co-twins
often disagreed about information on their families. A revised scale of the 10
most reliable items was included in this study. Census-tract median values for
educational level and income were obtained on all census tracts in which black
twins lived. The censustract in an urbanareais fairly homogeneous with respect
to socioeconomic characteristics, but it is an imperfect measure of individual
SES. It is a good measure of some neighborhood and school characteristics that
are related to children’s intellectual development.

Blood Group Markers

Two 10-cc blood samples were obtained from each child—one in EDC solution,
one in a clot tube. Blood samples were shipped daily by air in refrigerated cartons
to the Minneapolis War Memorial Blood Bank for typing. The following marker
loci were assessed: ABO (A,, As, B O), MNSs, Kidd (JK#, JK), Kell (K, k),
Rhesus(r, r', R°, R!, R?), Ceruloplasmin (Cp?, Cp”, Cp‘), Group Specific (Cc!,

*Forfull details of the administration of the measures, see Appendix B.
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Cc2), Transferring (Tf°, Tf), Duffy (Fy°, Fy”), Hemoglobin (Hb*, Hb’, Hb‘),

Haptoglobin (Hp', Hp?), Adenylate Kinase (AK!, AK?), Gm (a, x, b, c), and

Twin zygosity was established by comparing co-twins’ blood groupsat each

of the loci. If dizygosity was determined by only one blood group difference, the

tests for that locus were redoneto affirm the diagnosis.

A Critical Assumption

The comparison of MZ and DZ twinsis the basis of inferences aboutthe effects

of genetic differences on phenotypic differences. If the differences observed

between DZ co-twins exceed those between MZ co-twins, it is usually thought to

be evidence for the effects of genetic differences. Thereis a critical assumption

in this procedure—that the environmental differences of MZ co-twins are equal

to those of DZ twins.

The possibility of greater environmental similarity for MZ twins is based on

the hypothesis that their physical similarity will lead others to treat them more

similarly than DZ twins, who more often lookless alike in appearance. If MZ

twins are treated more alike becauseoftheir striking physical resemblance, then

their higher correlations in behavior traits may not reflect simply greater similar-

ity.

To examine the validity of this assumption, we used the twins’ own beliefs

about their zygosity. In a brief interview, each twin was asked whether he or she

was a fraternal or identical twin. As reported elsewhere (Carter-Saltzman &

Scarr, 1976, 1977), only about 60% of the twin pairs were in agreement and

correct about their zygosity. The critical cases were those whose beliefs differed

from true zygosity based on blood groups. In addition, we asked the twins

whetheror not they looked as alike as carbon copies, whether they were mistaken

for each other by teachers and friends, and whether or not they dressed alike.

Further, we had ratings of the similarity in appearance of the co-twins made by

eight graduate students—two each, male and female, black and white.

The ratings by the twinsand others oftheir zygosity and physical resemblance

were combined into a single index by principal components analysis with ver-

imax rotation. Thefirst factor is shown in Table 4. The loadings of the variables

are in the orderoftheir simple correlations with true zygosity; so although we did

not specify a criterion for the factor, it does represent a proper weighting of the

ratings to predict actual zygosity.

To check further on the validity of the twin differences as perceived byself

and others (TWPSOfactor), we correlated the factor scores with twin differences

in physical growth, as shown in Table 5. In comparison with blood group

similarities, scaled by the number of blood group phenotype matchesout of 12

systems, the TWPSOfactor is highly correlated with physical differences, as are

the blood groups. (The signsof the correlations differ because the blood groups
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TABLE 4
Co-Twin Similarity as Perceived by Themselves and Others

(Factor Analysis, Verimax Rotation)2

——-

_—_—_—_——

ees

Factor |eee

Average of twins’ ratings of their zygosity .84
Average of eight ratings of co-twin similarity in appearance 81
Average of twins’ responses to question of looking alike 72
Average of twins’ responsesto question of being mistaken for each other 74
Average of twins’ responses to question of dressing alike 11

—_-

eer

ee

“Eigenvalue = 2.61, % variance = 52.2.

ferences with differences on the cognitive test, Raven matrices, is nearly zero,
whereasthe coefficient for blood groupsis significant (— .235).

Whenthe factor scores for perceived differences (the high end of the factor)
are entered into a regression to predict co-twin absolute differences in Raven
matrices scores, little of the intellectual difference is predicted by perceived
differences, as shown in Table 6. When both blood group matches between
co-twins (MZ = 12, DZ = 11 to 0O—atleast theoretically) are entered along with
perceived differences, the blood group matches significantly predict co-twin
intellectual differences, whereas the perceived differences actually go in the
opposite direction from that predicted. It looks as though the less similar appear-
ing twins score more similarly once blood group differences are controlled.

TABLE 5
Correlation Coefficients: Co-Twin Differences as Perceived by Self
and Others, Number of Blood Group Matches, and Differences in

Physical and Intellectual Scores
eee

Blood Group Matches

_

Perceived Differences
/d/ (N = 293) (N = 264)
eee

Stature — .205 .182
Skeletal age — .446 .434
Upper arm circumference — .357 .407
Tricept skin fold thickness — .270 .343
Sitting height — .362 .328
Weight — .407 .437
Skin reflectance —.158 .137

Raven matrices scores — 235 .065

Perceived differences — .744

SS

SSS

spssVeensveseetessass
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TABLE6

Regression of Co-Twin Differences in Scores on the Raven Standard

Progressive Matrices on the Perceived Differences and Blood Group

Similarities
en

nee

Step Variable Beta R R? p

I

1 Co-twin differences as perceived by self and others .065 .065 .004 36

2 Numberof blood group matches —.417 235 O55 .001

Co-twin differences as perceived by self and others — 245 .286 .082 .02

a

Finally, using the factor scores to divide the twin pairs into perceived MZ and

DZ groups(arbitrarily around the mean), we did a two-way ANOVAtotest for

“the reactive effects of true and actual zygosity on Raven scores. As Table 7

shows, only true zygosity has a significant effect, although the interaction term

showsan interesting nonlinear trend, with the mistaken MZs and DZs being very

confused!

The last analysis was done forall four cognitive measures (Peabody Picture

Vocabulary Test, Columbia Mental Maturity Scale, Raven Standard Progressive

Matrices, and Revised Visual Retention Test). Using the reduced sample Size

necessitated by the perceived-differences factor and the multivariate treatmentof

the cognitive test, neither true nor perceived zygosity is significantly related to

co-twin differences in Peabody or Columbia scores, and only true zygosity

approachessignificance on the figural memory test (see Table 7).

The overall point to be made from these data is that perceived similarity be-

tween MZ twins does not explain their sometimes greater cognitive similarity.

In fact, when entered into the regression with true zygosity, perceived similarity

goes the wrong way.

TABLE 7

Average Absolute Differences in Co-Twins’ Scores on the Raven

Standard Progressive Matrices as a Function of True (Blood Groups)

and Perceived (Ratings by Self and Others) Zygosity

Zygosity

True Perceived N /d/ SD

 

MZ MZ 84 66——«CS
MZ DZ 19 80.70 rime - 4.24 p = 04

DZ MZ 15 1.10 .78 Pere, ~ et Pe
Fox. = 3.23, p = .07

DZ DZ 86 82 .69

en

ee
n

eee
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RESULTS

Because this is a twin study, the results are multipurpose. The test scores are
reported, first, as profiles of performance for the racial and socioeconomic
groups, with attendant concerns for reliability and validity. Second, sex and age
effects are considered. Finally, twin analyses are reported to evaluate the sources
of variability within the two racial groups.

Patterns of Cognitive Performance of Race and SES

The meansandstandard deviations of the four conceptualtests are given in Table
8 for blacks and whites. As reported in many other studies, the difference
between the two average test scores is enormous—ofthe magnitude of .75 to 1
standard deviation in these large and representative groups of twins.

Although racial differences are large, there are also socioeconomic dif-
ferences with both races. More advantaged whites score about .33 of a standard
deviation above the less advantaged. Social-class differences are less extreme
among blacks; only the Raven and the Peabody show marked SES performance
differences, althoughall of the mean differencesare Statistically reliable. Table 9
gives these results.

Whenthe raw scores on the cognitive tests were standardized by l-year age
intervals to a mean of O and

a

standard deviation of 1, the racial and
socioeconomic differences could be compared across tests. As Table 10 shows,
the largest differences in performance betweenthe races occurred on the vocabu-
lary test, and the smallest differences, on the memory and concepttests.
Socioeconomic differences were also greatest on the vocabulary test but equally
large on the Raven matrices. These results are in direct contrast to the findings of
Jensen (1973), who reported that blacks do relatively worse ontheless culturally
loaded reasoning test and better on the vocabulary test.

Because SES effects were more extreme amongthe white children, there was

TABLE 8
Means and Standard Deviations by Race
i

 

Black White

Cognitive (N) M SD (N) M SD
eee

Peabody (348) 29.0 8.4 (436) 39.7 10.0
Raven (352) 22.1 11.3 (446) 31.5 9.6
Columbia (351) 19.4 3.4 (447) 21.5 3.3
Benton (344) 4.9 2.0 (441) 6.2 2.0
Benton error (344) 8.3 4.3 (441) 5.8 3.7
P-A task (183) 21.4 9.2 (401) 24.6 8.7

TS
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TABLE 9

Means and Standard Deviations of Cognitive Test Scores by Race and

Social Class (Using the Home Index with a CommonCutting Score for

the Two Racial Groups)

Snr

ne

Black . White

  

Total Sample Lower (226) Middle (114) Lower (138) Middle (292)

nn

Age (mos.) 154.7 (20.8) 153.5 (21.5) 156.2 (21.5) 149.7) (20.1) 158.7 (19.9)

Raven 27.2 (11.5) 21.3) (11.6) 23.7) (10.8) 27.9 (10.7) 33.2 (8.8)

Columbia 20.5 (3.6) 19.1 (3.6)

=

20.1 (3.3) 19.8 (3.3) 22.3 (3.0)

Peabody 34.9 (10.8) 28.1 (7.3) 30.9 (10.1) 34.6 (9.0) 42.4 (9.5)

Benton 5.6 (2.1) 5.0 (1.9) 4.9 (2.2) 5.5 (2.0) 6.5 (1.9)

A

Ranges of Cognitive Test Scores by Race and Social Class (Using the

HomeIndex with a CommonCutting Score for the Two Racial Groups)

g
e
r

Black White

Total Lower Middle Lower Middle

Sample (226) (114) (138) (292)

a

Age (mos.) 109-191 115-187 119-190 109-190 115-191

Raven 1-44 1-44 3-41 3-43 1-44

Columbia 3-29 3-26 12-27 7-27 12-29

Peabody 9-67 15-52 9-58 11-55 16-67

Benton 0-10 0-10 1-10 0-10 1-10

geceeer

E
S

EEEeV

_a significant race x SES interaction effect. The scores of more advantaged

whites exceeded those of less advantaged whites to a greater degree than the

scores of higher-SES blacks exceeded those of lower-SESblacks. The interaction

effect is also shown in Table 10.

Two measures of socioeconomic status were collected—the HomeIndex that

the twins filled out about their families, and the census-tract informationon the

educational and income mediansof the neighborhoodsin which the twin families

resided. Table 11 presents the correlations of the two measures of family and

neighborhood SES and the cognitive test scores.

It is readily apparent that the SES differences among whites are far more

correlated with their performance on cognitive tests than the SES differences

among blacks. Both the census-tract data and the home information of white

children are more predictive of their cognitive performance than are those for

black children. Several explanations may be givenfor this result. First, the Home

Index was foundto beless reliable and valid for the black children than for the

white children; that is, two members of the same family (the twins) gave more

conflicting reports (Carter-Saltzman, Scarr-Salapatek, & Barker, 1975). But that
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TABLE 10
MeanDifferences in Performance on Five Cognitive Tests by Race

and SES2%<

ee

ees

White Black
White -Black Hi-Lo Hi-Loeee

Raven Standard Progessive Matrices .82 37 27
Columbia Mental Maturity Scale 61 24 .O5
Peabody Picture Vocabulary Test 1.05 38 29
Revised Visual Retention Test .65 .39 .04
Paired-associate 41 33 07

F Tests for Race on Standardized Scores

F P
Raven 59.8 .0001
Columbia 32.2 .0001
Peabody 100.6 .0001
Benton 21.5 .0001

F Tests for SES on Race Scores
Raven 13.3 | .001
Columbia 7.7 .006
Peabody 29.6 001
Benton 8.1 .005

F Tests for Race X SES on Race Scores
Raven 7.2 .007
Columbia 4.6 .03
Peabody 3.6 .06
Benton 8.9 .003
nena

*N = 440 white, 350 black (invalid tests eliminated).
’ Mean = 0, SD = 1.
° SES measured by median census-tract educational levels and income.

TABLE 11
Correlations of Two SES Measures with Scores on the Cognitive

Tests by Race
a

  

Black White

Test Home Index CensusTract Home Index Census Tract
eee

Raven 12 .05 .26 24
Columbia .06 .00 .33 .17
Peabody .20 .14 35 .23
Benton error .03 —.01 —.29 —.22
P-A task 15 —.01 .22 .19
a

ee
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does not explain the lower correlation of census-tract information among the

blacks. Second, it may bethat residential segregation keeps more socioeconomi-

cally heterogeneousblacks in the same neighborhoodin Philadelphia. Although

we do not have quantitative informationonthis point,it is our impressionthat the

censustracts from which black families were drawn were no more heterogeneous

with respect to income and educational characteristics than those with white

twins. In fact, it seemed to be the reverse. Like the age effects, which are

discussed in the next section, the usual age and SESeffects found for whites on

cognitive measures are attenuated for blacks, for reasons wediscusslater.

It is clear from the arrays of meanscoresthat black children perform far worse

on the tests than white children, and even the more advantaged blacks do very

poorly. Although the /ess advantaged whites are better off socioeconomically

than the more advantaged blacks, the difference in their average scores is star-

tlingly large. Another, and slightly perverse, way to look at the data on race,

SES, and cognitive test scores, however, is to show therelative disadvantage of

black children who score well on the tests. If we array scores on the Raven

matrices in .5-standard-deviation units and look at the average income and educa-

tional levels of the neighborhoods from which the twins are drawn, it becomes

clear that even high-scoring blacks come from relatively disadvantaged areas.

Within each racial group, however, the association between SES and average

scores is clear, less so for blacks than for whites, as shown in Table 12.

The rangesof scores wereessentially identical in all groups, and the variances

of the groups were equal as well (see Table 9). The means were very different,

however, and the distributions tell the story graphically.

TABLE 12

Census-Tract Median Income and Educational Levels for Raven

Scores by Race

a

ee
e

Census-Tract Income and Educational Level

 

Black White

Raven Score

(SD Units) Ed Income N Ed Income N

a

+2.0-2.5 11.9 $12,622 18

+1.5-2.0 10.6 $8321 13 11.8 11,908 31

+1.0-1.5 11.7 11,871 48

+0.5-1.0 11.3 9240 22 11.6 11,671 79

0.0-+0.5 10.8 8531 50 11.4 11,160 102

—0.5-0.0 10.6 7979 77 11.5 11,252 75

—1.0-—0.5 10.2 7879 54 11.3 11,023 43

—1.5-—1.0 10.3 7412 46 11.4 10,991 18

2.0-1.5 10.5 7853 24 10.8 9.705 12

—2.5-2.0 10.1 7375 11
eee
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Score Distributions

Forthree of the four cognitive tests, normaldistributions with a single mode were
obtained. Figures 1 through 12 in Appendix C show the distributions of scores
for two SES groups within each race for the Peabody, the Columbia, the visual
retention, and the Raven Standard Progressive Matrices.

The Raven, however,yielded a very peculiar bimodaldistribution for three of
the four racial, SES groups. Only higher-SES whitesfailed to have a strong mode
distributed around a ‘‘guessing’’ score of 8.5. It lookedto us as though abouthalf
the black children were ‘‘guessing’’ on the matrices. To evaluate the degree of
randomnessin their responses, we established a priori criteria for a ‘‘guessing”’
protocol. Any child who had

a

total score of less than 15 (8.5 + 2 SD) hadto
have at least 5 items correct on the easiest set of problems (A). Of the 135
children with fewer than 15 total correct, only 42 were found to have fewer than
5 correct on Set A. By ourcriteria, the vast majority were not randomly guessing
on the whole task. They were somehow unable to answer moredifficult items,
and there were too few items in a middle range of difficulty for them. Had the
colored matrices been used, the Set AB would have provided a better distribution
of scores for the black and lower-SES white children, because that set is inter-
mediate to Sets A and B. It would have given a more even and normaldistribu-
tion of scores for the matrices.

The scores of the 42 who were ‘‘guessing’’ by our criterion were eliminated
from further analysis. In doing this, we doubtless lost some low-ability children,
particularly among the low-SESblacks, who constituted 75% ofthelost subjects.
But the range of the test was clearly inappropriate for them. Their ‘‘motivation’’
was not an issue, for they scoredat least 7 correct on the PPVT and the Columbia
and completed all the personality materials.

The 42 individuals eliminated from the Raven analyses constituted 5% ofthe
total twin sample. If they were randomly distributed in twin pairs, it is probable
that only .25% of the co-twin pairs would both score below 15 total correct and
less than 5 correct on Set A. Onthis basis, we should expect | twin pair with both
members eliminated. Instead, there are 12 twin pairs with both members rejected
from the sample. Among the low-scoring group of 135, there are 31 twin pairs
again far in excess of randomly assorted low scores.

?

What Do the Cognitive Tests Measure?

There are several ways to examine what tests measure in several populations.
Manyaccusations are current aboutthe cultural bias inherentin tests constructed
by white, middle-class professionals. The most commonreferencesare to lan-
guage differences (Labov, 1967) and differential validity (Williams, 1970). Jen-
sen (1974b) examined the most popularly cited issues of test bias and found them
all wanting.



.4. COGNITIVE DIFFERENCES AMONGBLACK AND WHITE TWINS 275

Four methods were chosen to assess what our cognitive tests measure: (1)

reliability coefficients; (2) intercorrelations of measures, factor analysis; (3) pro-

files of performance; and (4) correlations of item difficulty. The first, reexamina-

tion ofreliability coefficients, is designed to answer the question: ‘‘Are the tests

internally consistent—that is, graded in difficulty in a fairly consistent manner?’

The second, intercorrelation of the tests themselves, shows the pattern underly-

ing the tests. Similar test intercorrelations suggest that the tests are measuring

roughly the same dimensions with various samples. The factor analysis is in-

cluded to formalize the second concern. Third, the pattern of mean scores is

included to test a cultural bias hypothesis—a prediction that verbal, culturally

loaded tests should show higher average differences between the races than

nonverbal, culturally ‘‘fair’’ measures like the Raven matrices. Jensen (1974b)

rejected the cultural bias hypothesis, in part because of his finding that black

children perform relatively worse on nonverbal tests than on verbal tests. The

fourth, item difficulty, permits a close look at the relative difficulty of the items

based on the percentage of respondents whopasseachitem. If black and white

children responddifferently to the test because black children are unfamiliar with

some aspects of the performancecalled for, then item difficulties should have a

different rank order in the two populations. If black children respond similarly

but at a lower level than white children, then the rank order of item difficulty

should be quite similar.

Reliability and Validity

Whenvast mean differences appear between groups’ scores on cognitive tests, it

is appropriate to ask if the measures are equally reliable and valid in the two

groups. First, the internal consistencies of the three tests amenableto this kind of

analysis were considered. In Table 13 the Kuder-Richardson Formula-20 re-

liabilities are given by race and social-class group (censustract). Both the PPVT

and the Raven matrices havereliability above .85 in all groups. The Columbia

test has lowerreliabilities in the white groups and in the black, advantaged

TABLE 13

KR-20 Reliability Coefficients by Race and

Social Class for Cognitive Measures

 

Black White

Higher Lower Higher Lower

 

Raven 95 95 92 95

Peabody .88 .88 .93 92

Columbia 82 88 73 15

an
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TABLE 14
Correlations Among Cognitive Measures by Race

—

eee

Black (350)
eee

Raven Peabody Columbia Benton P-A Taskeee

Raven .49 45 53 .28
White Peabody 30 45 .48 .30
(440) Columbia 52 55 .43 33

Benton 51 45 50 .32
P-A task .36 34 31 .30

eee

—

group. Thus, the results of the Columbia should be viewedasless reliable than
those of the matrices and the PPVT. Scoring reliability of two scorers for the
Benton Revised Visual Retention Test was .94 for total errors.

Another important measurement question is whether or not the tests measure
the same underlying dimensions of performance in the various racial and SES
groups. Correlation matrices and a principal component analysis of the four
conceptualtests and the paired-associate reasoning task for the two racial groups
showed a very similar first principal componentin the two groups. As Table 14
and Figure | indicate, the first factor accounts for about half the variance in both
groups and has loadings of about .7 to .8 for each of the conceptual measures.
The “‘rote’’ learning measure loadsless highly on thefirst principal component.
Thus, the structure of the major dimensionoftest performanceis quite similar in
the two racial groups. There were too few subjects to divide the sample into SES
groups for the factor analysis.
A third way to look at the comparability of measurement, however, does

allow both racial and SES comparisons. The four conceptual tests were each
standardized, and the rank orders of individuals’ scores on the four tests were
calculated regardless of the level of those scores. That is, each test was given a
score of 1, 2, 3, or 4 for each individual, depending onthe order ofthe individu-
al’s standard scores. Ranks were summedfor each test within the racial and SES
groups to show

a

profile of performance for the group. The profiles clearly show
that white children score relatively well on vocabulary or culturally loaded mate-
rial compared to more loaded material. This result, shownin Figure 2, is in direct
contrast to Jensen’s (1973) report.
A fourth method to evaluate the comparability of measurements in the racial

and SES groups was suggested by Jensen (1974a). The rank orders of item diffi-
culty of the racial and SES groups werecorrelated. In this case our results are
in close agreement with those reported by Jensen. The same items that are
difficult for black children are also difficult for whites; easy items are easy for
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both groups. The lowest correlations are between the most disparate groups—

lower-SES blacks and higher-SES whites—but even for these groups, the corre-

lation that reflects the order of item difficulty is .9 or above for the three tests that

are amenable to this analysis. As shown in Table 15, the item correlations are

lower for the more culturally loaded PPVT than for the matrices or the concept

test, but they are in all cases indicative of quite similar measurement dimensions

in the racial and SES groups.

From these analysesof the reliability and validity of the measuresin the study,

we concluded that whateverintellectual skills were being measuredin the white,

middle-class group were also being assessed in the other groups. We had no

external criteria of validity, such as school grades or achievementtest scores, but

previous research has amply demonstrated the comparable predictive validity and

concurrent validity of IQ and aptitude scores in different racial and SES groups

(Cleary, Humphreys, Kendrick, & Wesman, 1975; Scarr-Salapatek, 1971).

(DIAGONALS = 1.00)

1.0

Factor

Loadings

3 x = Blacks, 49.7% variance

0 = Whites, 49.4% variance

 

Raven Columbia Peabody Benton P-A

FIG. 11.4.1. First Principal Component of Five Cognitive Variables by Race
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TABLE 15

Correlations by Race and SES

nL

LL

Peabody

 

Black White

 

Lower Higher Lower Higher

   

Lower 97 95 .90 P

Black e

Higher 94 .96 92 a
r

Lower .90 .96 97 s

White O

Higher .86 91 97 n

Spearman Rank

Columbia

Black White

Lower Higher Lower Higher

Lower .99 .98 .97 P

Black e

Higher .99 .98 97 a
r

Lower .98 .99 .99 s

White O

Higher 97 98 .99 n

Spearman Rank

Raven Matrices

Black White

Lower Higher Lower Higher

Lower .99 .96 .92 P

Black e

Higher .99 97 .94 a
r

Lower 97 .99 s

White a)

Higher .98 .98 .99 n

Spearman Rank
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AGE TRENDSIN COGNITIVE SCORES

Onesure result of studying complex cognitive skills over the period of 10 to 16
years is that one will find scores increasing with age. If scores did not improve
with chronological age, the validity and reliability of the measures would be in
question. Therefore, it is not surprising that for both blacks and whites, at all
socioeconomic levels, age correlated with performance on the four cognitive
measures. Whatis surprising is the systematically lower correlations of age with
cognitive skills for black children than for white children and for disadvantaged
children than for advantaged children.

As Table 16 shows, the correlation of age with scores on the four conceptual
measures is about .40 to .60 in the white group and only .20 to .40 forthe blacks.
The pattern of higher and lowercorrelations with age is quite similar in the two
racial groups, with the vocabulary test being most highly correlated with age, the
figural memorytest next highest, and the reasoning and concepttests least highly
correlated.

The same pattern is repeated by social class: Lower-SES youngsters in both
racial groups have smaller correlations of age with test scores, and virtually the
same order of magnitude holds for the tests within each of the four groups. One
exception is the reversal of vocabulary and memory tests in the lower-SES white
group.

These correlational patterns are not a function of the variancesof the tests for
the different racial and SES groups. In fact, as Tables 2 and 3 in Appendix D
show, the variances of the test scores of the blacks more often exceed the
variance ofthe whites than the reverse. In both groups, the mean scores generally
increase from age 10 to 13 or 14, after which they either reach a plateau or
decline slightly. The largest increases in scores occurred in the 10-to-12 age

TABLE 16

Correlations of Age with Cognitive Variables by Race and SES
(Census Tracts with Common Median)

 

Black White

All Lower Higher All Lower Higher

 

(349) (215) (110) (410) (128) (266)
Raven .23 .19 25 .39 33 37

Columbia .22 17 .24 41 .36 38

Peabody .36 .27 Jl 58 .42 .62

Benton 29 24 34 41 .40 .36

Benton error — 30 — 23 —.40 — 44 a) —.39

P-A task 35 22
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groups, with the exception of vocabulary, which had a slightly larger increase for

whites from 13 to 14.

Sex Differences in the Age Trends

Although there were somestatistically significant sex differences in scores at

some ages, the overall patterns of increasing scores are quite similar. Indeed,

overall there were no sex differences in cognitive scores on any test. Tables 4

through 7 in Appendix D givethe score distributions by age and race for the two

sexes. Neither were there systematic racial differences in the pattern of increas-

ing scores for the sexes. It has been reported (Jensen, 1973) that black females

consistently outscore males throughout development, but that result was not

obtained with our testing procedures and measures.

Racial Differences in Age Effects

At every age, black children score lower than whites. The white 10-year-olds

score aS well or better than the black 14- or 15-year-olds on all the conceptual

tests, but the slope of the increase in scores is similar in the tworacial groups.

Jensen’s (1974b) developmental lag hypothesis could explain these results, in

that black children have the same but a delayed developmental pattern. Another

hypothesis, of overall cultural differences, would also explain the lower scores of

black children at each age.

It should be noted that the only measure with a higher age-score correlation

for blacks than whites is the paired-associate task (see Table 16). This rote

learning, or Level I, task is also the only measure to show higherheritability for

blacks than whites, as is shownin later section. For conceptual measures, black

and lower-SESchildren of both races have scoresthat are less related to age than

the white and higher-SES children.

These findings also suggest that the test measures are not discontinuousin the

way described by Earl Hunt (1974) or else that there are two discontinuities that

happen to coincide with average performance levels of black and white 10 to 12

year olds.

Twin Correlations

The proper comparison of differences between co-twinsis with randomly paired

individuals in the sample of twins. The calculation is called an intraclass correla-

tion, because it is a ratio of the variance within pairs to that between pairs.

Differences between pairs of twins can readily be attributed to age differences,

whereas no differences within pairs can arise from age differences, because

co-twins are always exactly the same age! Thus, it is extremely important to
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control for age effects before calculating a comparison of differences within and
between pairs.

To control for age effects, we divided the twin pairs into 1-year age bands and
standardized the scores separately for each test. There were at least 100 individu-
als in each age band except for a few age bands for the paired-associate learning
task. After standardization, we combined all the scores and correlated the new

distribution with age. The coefficient was an insignificant — .03. Thus, the twin
correlations reported in this study are not inflated by the identical ages of co-
twins.

In Table 17 the twin correlations by race are shown. The MZ coefficients
range from a low of .39 for white scores on the (not very reliable) Columbiatest
to .66 for blacks on the PPVT. The black MZ-twin coefficients slightly exceed

the white MZ correlations for all five tests. The black DZ coefficients greatly

exceed the white DZ values for the four conceptual tests, but not for the paired-
associate learning task.

The differences between the MZ and DZ correlations arestatistically signifi-

cant for all four conceptual tests for the whites, but only for the Raven matrices
and the memory test for the blacks. Scores on the paired-associate task are

significantly more similar for black MZs than DZs, but not for whites. The

TABLE 17

Comparisons of MZ and DZ Correlations and Heritabilities for

Normalized Standard Scores on Five Cognitive Measures by Race

Black

Test MZ (65) DZ (95) t MZ-DZ

Raven .63 36 2.07* .27

Columbia .46 .25 1.51 21

Peabody .66 12 1.37 14

Benton error 61 31 2.49** .30

P-A task .65 .40 1 .66* 25

White

Test MZ (121) DZ (91) t MZ-DZ

Raven 59 15 3.65% ** .44

Columbia .39 11 2.25* 28

Peabody .64 40 2.44** 24

Benton error 57 22 3.05** 35

P-A task 56 .49 .64 .07

*p < .05.

*kD < Ol.

*#EKD < O01.
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TABLE 18

Within- and Between-Pair Variances of MZ and DZ Twinsfor Cognitive

Tests by Race
eee

 

White Black

MZ DZ MZ DZ

Test MS MS, MS, MS, MS MS, MS, MS,

Raven .36 1.36 73 .99 .27 1.21 42 .89

Columbia .60 1.39 73 91 45 1.22 .62 1.04

Peabody 28 1.28 44 1.02 21 1.03 31 97

Benton error .40 1.47 77 1.20 45 1.84 .65 1.23

P-A task .40 1.41 52 1.53 .32 1.49 .43 1.00

 

differences between the MZ and DZcorrelations are greater for the whites than

the blacks for the conceptual tests, but not for the rote learning task.

The largest racial difference in the pattern of these correlations lies in the DZ

group. To evaluate the source of the DZ correlational differences between the

white and black groups, we looked at the mean square variances. As Table 18

shows, the within-pair variances for the white DZ twins are consistently larger

than those for the black twins, but the between-pair variances are quite similar.

From this comparison, we concludethat the black DZ co-twins are more similar

than their white counterparts because of smaller differences within the families,

not because of larger differences between families.

The mean squares of the black MZ twins are also smaller than those of the

white MZsfor four of the five tests. The between-pair variances are also smaller

in the black MZ group. Thus, as was evidentin the table of twin correlations, the

black MZs’ coefficients are of approximately the same magnitude as those of

the white twins, but the similar coefficients result from smaller total variances in

the black MZ group.

In the black group, then, the twins of both zygosities have fewerdifferences in

scores within families than do twins in the white group. The black DZs, how-

ever, are particularly similar in that their within-pair variances are considerably

smaller than those of the white DZs.

Twin Correlations by Race and SES

Dividing the twin sample by both race and social class reduces the sample sizes

to dangerously small numbers, as small as 32 pairs of lower-SES black twins.

Thus, the standard errors around the correlation coefficients are large. Neverthe-

less, as Table 19 shows, there are some interesting differences in the patterns of

MZ and DZ correlations when the sample is divided by social class. First the
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TABLE 19
Comparisons of MZ and DZ Correlations for Normalized Standard

Scores on Five Cognitive Measures by Race and SES (Census Traits)eee

   

Blacks
eee

Higher SES Lower SES

Variables MZ (36) DZ (35) t MZ (32) DZ (56) t
eee
Raven .64 —.09 3.1 1*** .63 47 .98
Columbia 7 53 27 .32 .05 1.24
Peabody 54 .63 — .56 .76 .42 2.41**
Benton error .61 .27 1.79* .62 34 1.74*
P-A task .50(30) .27(28) 85 .71(24) .57(46) 75
eee

Whites
eee

Higher SES Lower SES

Variables MZ (60) DZ (34) t MZ (61) DZ (57) t
meee
Raven 55 23 1.71* 56 .09 2.82**
Columbia .40 —.08 2.35** 135 18 1.02
Peabody 57 50 42 61 35 1.84*
Benton error 38 .03 1.69* .70 .28 3.02**
P-A task 54 .46 51 56 .49 50
———

*yo < .05.

**n < Ol.

*kED < O01.

PPVTcorrelations were as high for DZ twins as for MZ twins in both black and

white, higher-status groups. The two lower-SES groups had substantially higher

MZ than DZ correlations for the vocabulary test. Second, only the memory test

had significantly higher MZ than DZ correlations in all the groups, the Raven

matrices in three groups, and the Columbia test in only one—in part because of

the lower variability and poorerreliability of the Columbia. The paired-associate

task had such small samples of blacks that it is not discussed.

The two least culturally loaded tasks—the Raven matrices and the figural

memory test—have the most consistent patterns of larger MZ than DZ correla-

tions. Although the sample sizes are small in each racial, SES-group comparison,

the overall pattern of results suggests that these measures sample consistently

heritable dimensions of performance. The more culturally loaded vocabulary test

is clearly not tapping a heritable performance in the more advantaged groups.

Family membership is important for the development of vocabulary in the

higher-SES groups of both races, as demonstrated by the comparably high MZ

and DZ correlations. In the lower-SES groups, however, the Peabody Picture
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Vocabulary Test scores are more similar in the MZ than DZ groupsofboth races.

In all the groups, the DZ correlation for vocabulary is high relative to the other

tests—suggesting, therefore, that family environment is more important in de-

termining vocabulary than other skills. This result is consonant with the results of

_ our adolescent adoptive sample, who resemble their parents and each other only

on vocabulary measures (Scarr & Weinberg, 1977).

Twin Correlations by Race and Sex

The division of the twin sample by race and sex again results in small samples,

and the reader is reminded to considerall numbers to have large standarderrors.
In general, the MZ correlations exceeded the DZ coefficients in both sexes and

racial groups. Black female DZs and white male DZs had largercorrelations than

black male and white female pairs. This may be because of small sample fluctua-

tion. Table 20 gives these results.

Of the four conceptual tests, the DZ correlation for vocabulary is the largest in
all groups, and the MZ vocabulary coefficient is as large or larger than any other

TABLE 20

Comparisons of MZ and DZ Correlations for Normalized Standard
Scores on Five Cognitive Measures by Race and Sex

 

Blacks

Males Females

Variables MZ (31) DZ (40) t MZ (37) DZ (51) t

Raven .70 .32 2.03* 57 41 .89

Columbia .43 16 1.20 .49 31 1.01

Peabody 14 .40 2.16* .60 58 15

Benton error .73 .37 2.27* 51 .26 1.38

P-A task .62(24) .30(32) 1.21 .67(30) .45(45) 1.15

Whites

Males | Females

Variables MZ (63) DZ (50) t MZ (59) DZ (40) t

Raven 61 .32 1.93* 54 — .06 3.11***

Columbia 47 22 1.51 32 — .02 1.74*

Peabody .60 .39 1.44 .68 42 1.83*

Benton error —— .40 31 2 70 13 3.56***
P-A task 59 .63 — 34 54 .29 1.40

 

*p < .05.

**kD < O01.
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test correlation. As in the previous comparison of twin correlations by race and
SES, the race X sex group results suggest that family membership is more
determinative of differences in vocabulary than other skills. The Raven matrices
have the most consistent pattern of larger MZ than DZ correlations when the
samples are divided by race and sex.

DISCUSSION

The twin study was designed to look at the sources of variance within samples of
young, black and white adolescents’ cognitive test scores. The data generally
support the view that individual differences in the intellectual skills sampled by
these tests are to some extent heritable in both black and white groups. Individual
differences arise from both environmental and genetic differences, between and

within families. The magnitude of the effects differs in the two racial groups.
Two major hypotheses were used to generate different predictions about three
aspects of the results: (1) the relative performance of black children on more
culturally loaded versus less loaded tasks; (2) the amount of environmental

variability in the scores of black versus white children; and (3) the importance of
family environments for the developmentofintellectual skills in the black versus

white groups.

On thefirst prediction, black children were shownto perform relatively better

on /ess culturally loaded material once the instructions were made more com-
prehensible to them. This result, in contrast to Jensen (1973), suggested that a

general unfamiliarity with the tasks and instructions for such tasks may beat the
root of the previously reported better performance of black children on more

culturally loaded material. Because the instructions for the verbal, culturally

loaded tests are simpler than those of the less obvious, less culturally loaded

tests, we conclude that the formerresult can largely be attributed to the level of

difficulty in the instructions, notto the task itself. At least if the simple alteration

of the instructions can reverse the previous profile of performance, one has to

conclude that finding better black performance on culturally loaded material is a

trivial result and no support for the idea of genetic racial differences. If it is true,

as we found, that black children perform worst on the most culturally loaded

material, it is evidence for a generalized cultural unfamiliarity with the material

on the culturally loaded tests. Although we agree with Jensen that there is no

evidence for differential cultural bias within the tests we used, we do not agree

that black children as a group have equal access with white children to the

material sampled by culturally loadedtests.

On the second hypothesis—that black environments fail to enhance the de-

velopment of the skills sampled by these tests (and by the schools)—-we found

less genetic variability and more environmental variability in the scores of black

children. The differences between the MZ and DZ correlations are greater in the
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white group, an indication that the effect of genetic differences or cognitive

differences is greater in the white group.

To test the third hypothesis—that twin correlations will be higher in the black

group because family membership is more important in determining the degree of

exposureto the intellectual skills we sample—welooked at the magnitudeof the

MZ and DZ correlations. The DZ correlations are clearly higher in the black

group for all conceptual tests, and this higher black correlation is based on

smaller within-family variances, not on larger between-family variances. One

possible cause of the different variance between blacks and whites could be a

higher degree of assortative mating among the black twins’ parents. A higher

degree of assortative mating would reduce the genetic variability within families,

but it would also increase the genetic variance between families. There is no

evidence for the latter point; only the within-family variances are smaller in the

black than white DZ pairs. Another possibility is that black twins are treated

more similarly by their parents, particularly the DZ pairs. The increased similar-

ity of treatment of black, as compared to white, twins would explain theresults,

but we have no speculations on whythis might occur.

The importance of family membership in determining individual differences

among the black children should be seen in the context of two other trends: the

lowercorrelations of age and SES with differences among the blacks. Although

the reliabilities of the tests are as high for the black children as for the white

children, the test scores of the blacks are not consistently related to age dif-

ferences. The variability of scores within the 1-year age bands washigherfor the

black group, especially for the Raven matrices and the figural memory test. For
unexplained reasons, the mental progress that children make with increasing age

is not only slower for black children than white children; it is also less correlated

with increasing age in the black group. Speculations on this result lead us to

believe that other, environmental determinants of differences in cognitive per-

formance among black children are overwhelming the generally recognized age

effect.

Family membership explains more of the differences among the black twins

than the white ones. Belonging to a particular family seems to create more

similarity among black DZ twins than white DZs and relatively smaller dif-

ferences among black MZs than white MZs. Paradoxically, the measures of

social-class differences are less strongly associated with cognitive differences

among the black children than the white. Whatever factors make for greater

similarity among black than white co-twins are not associated with social-class

variables as measured by census-tract data or by individual reports about the

twins’ families. It may be that parental intellectual characteristics and child-
rearing practices are not as highly associated with the usual SES ratings in the

black community. Given the history of racial discrimination in employment,

housing, and education, and given the variability in length of time spent in the
North, it may well be that the educational and income characteristics of a
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neighborhood are not as predictive of intellectual differences among black chil-
dren, whereas unmeasured characteristics of their individual families determine
more of their cognitive differences.

Although we offer no explanation that readers should feel compelled to ac-
cept, we believe that the pattern of results supports a general cultural-differences
hypothesis far better than a genetic-differences view. The data are not suffi-
ciently good nor the results clear enough to demandthat one accept one view and
reject the other. In summary, however, wepresent the following account of the
results:

1. Black children have lower scores on all the cognitive tests, but they score
relatively worse on the more culturally loaded of the conceptualtests.

2. The cognitive differences amongthe black children are less well explained
by genetic individual differences, by age, and by social-class differences than
those of the white children.

3. The similarity of the black co-twins, particularly the DZs, suggests that
being reared in different families determines more of the cognitive differences
among black than white children, but that those between-family differences are
not those usually measured by SES variables in the white community.

4. Therefore, we conclude that the results of this study support the view that
black children are being reared in circumstances that give them only marginal
acquaintance with the skills and the knowledge being sampled by the tests we
administered. Some families in the black community encourage the development
of these skills and knowledge, whereas others do not. In general, black children
do not have the same access to these skills and knowledge as white children,
which explains the lower performance of black children as a group. The
hypothesis that most of the differences among the cognitive scores of black and

white children are due to genetic differences between the races cannot, in our
view, accountfor this pattern of results.
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APPENDIX A

THE PRETEST

Few testing procedures have been standardized on disadvantaged children. We

were concerned about the appropriateness of test instructions that had not been

tried on inner-city, black children. If they could not understandthe instructions,

they could not be expected to score well on the tests. We were not interested in
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the level of difficulty of the instructions, but we wanted to be certain they were
appropriate.

In addition, we wanted to choosetest items at an appropriate range of diffi-
culty so that neither ‘‘floor’’ nor ‘‘ceiling’’ effects would occur. Thus, both task
levels and instructions were pretested on black, inner-city children.

In 2 days of pretesting, we paid $5 each to 30 inner-city, black 10- to
16-year-olds to tell us what was wrong with our tests and procedures. The
children were recruited through a neighborhood center and were bused from
North Philadelphia to the University of Pennsylvania for the pretest. After an
introduction to the purposes of the twin study, we emphasized that they were
hired to help us revise our measures. They soon respondedcritically when they
realized that we wereseriously interested in their opinions. We wrote downtheir
suggestions and repeatedly tried test procedures in alternate ways, asking for
feedback about the changes. The children were vocal in their criticism, and we
thank them for saving us much wasted effort.

It was clear from the Ist pretest day that many standardinstructions for the
intellectual tasks were not appropriate for inner-city, black children. They
seemed to need more redundancy. The task instructions had to be simple and

clear, with examples of correct responses given, and they had to be repeated. As

a result of the children’s help, one measure of spatial abilities was eliminated; the

Raven matrices were shortened to four sets instead of five; a film produced for
the paired-associate task was revised; and most other instructions were made

more redundant. We do not know how muchthese changesreflected ourslide-
tape presentation rather than written tests and how muchthey reflected dif-

ferences between our subjects and standardization samples. The slide-tape pre-
sentation was designed to eliminate the effects of reading difficulties on many of

the tests, but it may also have complicated test taking in unknown ways.

Whatfollowsis an impressionistic accountof the pretest sessionsthat led us to

construct the test battery as we did. The study was not constructed to assess the

effects of task instructions on the intellectual performance of inner-city children.

It was critically importantthat the subjects understood what they were to do if we

were to have fair measures of their current performance levels on intellectual

tasks. Thus, we used essentially clinical methods to get feedback on why the

children were having difficulties and on how wecould best arrange the tasks and

instructions to minimize their problems.

The spatial abilities test, the Surface Development Test, was too difficult in

concept. The task is to fold mentally a two-dimensionalfigure into a solid and to
identify which edges become which edgesof the solid. Wetried every kind of

instructions we could think of to make it simpler, but the task was just too

difficult. We even used paper models to illustrate the concept of edge identifica-

tion. The children tried, and we tried—but to no avail.

Their response to the Raven matrices was quite different from that to the

Surface Development Test. They understood the early problems but got frus-
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trated toward the end. We gave them more and more time but got more and more

boredom rather than correct answers. On this basis we decidedfinally to elimi-

nate Set E, the most difficult series. In retrospect, the older suburban children

could have increased their scores somewhat if Set E had been retained, but we

could have tortured the majority of our subjects with material that was far too

difficult.

The time allowed for the matrix problems wasset by havingthe children raise

their hands when they had made selection. We told them not to hurry but to

concentrate on finding the correct answer. When nearly all the children—there

were always a few compulsive ones—hadraised their hands, we notedthe time.

By averaging across problems, wearrived at an interval of 15 seconds for each

problem in Sets A and B and 25 secondsfor C and D. The children seemed most

comfortable with these intervals, which were a trade-off between rushing them

and boring them. Too much time seemedto disrupt performance on subsequent

problems.

The Peabody Picture Vocabulary Test provided still another problem. The

children did not seem to hear the words they did not know. The tape said

‘‘Obelisk, Obelisk,’’ and the children said ‘‘Whaat?’’ When an experimenter

repeated the stimulus word again and again, the children stopped asking whatit

was. But when asked how many werehelped bythe repeated presentations, few

said that they were. When wegavethe correct answer, very few said they gotit

because it had been repeated a third or fourth time. Thus, we concluded that two

presentations were generally enough, but we continued to say the word again if

the twins asked for it. The time for the vocabulary test was set according to the

Same procedure used for the matrices.

The paired-associate task was a fascinating error. Harold Stevenson and his

associates (1968) had successfully used the film to test some 800 fourth-, fifth-,

and sixth-grade children in the Twin Cities area. The film stars an educational

TV commentator who explains the P-A task to the children with examples and

instructions for the first trial. Subsequenttrials require the children to generalize

from the instructions for the first trial. The pretest children did not seem to

generalize; they were lost by the second trial. We stopped the film and para-

phrased the commentator’s instructions for Trial 2. They were lost again by Trial

3. Wetold them to use the same instructions for every subsequenttrial. Nothing

seemed to work. Wetried a prefilm tape to supplementthe filmed instructions.

More but not most of the children understood the task on Pretest Day 2. Contrary

to our better judgment, we decided to go on with the film and even more

elaborate prefilm instructions in the early days of twin testing. Later we had to

eliminate those data and switch to slide and tape presentation, repeating the

instructions for each trial. The times for trials given in the film were retained in

the slide-tape presentation.

A similar experience occurred with the instructions for the Revised visual

retention test (Benton, 1963). The manual’s instructions are very simple: Look at



292

|

SCARR AND BARKER

the figure for 10 seconds, and whenit is removed, draw what you have seen. For
tape and slide presentation, the instructions were essentially the same. A second
prompt is given before the third card (slide) when multiple geometric figures
appear for the first time: Do not forget to draw everything you see. After the third
stimulus, no further instructions are indicated by the manual.

In the pretest, we discovered that instructions were not generalized from one
trial to the next. The children were genuinely confused about what to do. Thus,
we deviseda set of instructions that told them for each of the 10 slides: ‘‘Here is
slide number . Look but do not draw. (10 seconds) Now draw. (45 seconds)
Turn the page. Here is slide number . Look but do not draw....

The interval allowed for drawing was based on the feedback of the pretest
children whoraised their hands when they weresatisfied that they were through.
The vast majority of the children found 45 seconds an ample, even lengthy,
interval for drawing the figures.

In contrast, the task required by the Columbia Mental Maturity Scale pre-
sented no apparent conceptual problems for the pretest children. To find one
figure that does not belong with the other four is popularly known as ‘‘The
Sesame Street Task,’’ one with which they were all familiar. The ease with
which they comprehended the instructions for the CMMSsuggests that they
profit from experiences with tasks. The other tasks were far less familiar prob-
lems. As the results show, the inner-city children performed somewhat better on
the CMMSthan on someothertasks.

The pretest days were enormously valuable in providing information about
how to assess inner-city children. There is simply no point in giving children

tests that are conceptually too difficult, such as the Surface DevelopmentTest, or
tests for which the instructions are inappropriate. Although wedid not approach

the problems of task level and instructionsin a full-fledged study, we did ascer-

tain a great deal of helpful information that altered the course of our assessments.
The pretest children were wonderfully cooperative and helpful, and we are
grateful to them.

 

 

The Implications of the Pretest

The initial selection of task levels had been made with a range of MA to adult in

mind. For children of chronological age 10 to 16 in the sample, we needed a wide
range of difficulty. Although we hoped to eliminate someofthe easier items, this

was not possible. The pretest indicated that discriminations at the lower end of

the performance distributions required 7-year items from the PPVT, Sets A and B

from the Raven matrices, and 7-year items from the CMMS. Besidesproviding

discriminations, they also provided some success experiences for children who

did not perform at their age level on aptitudetests.

One wonders aboutthe efficacy of school-administered aptitude and achieve-

ment tests whose ranges are far more restricted than those chosen forthis study.
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As noted in an earlier study (Scarr-Salapatek, 1971), many of the black, inner-

city children ‘“‘pile up’’ in the first percentile on standard tests. Whether task

level, task instructions, or reading skills are one or all implicated we do not

know. But it is clear that some aspects of the school testing program are not

adequate to assess the level at which many children are functioning.

In addition, we had the opportunity to pretest 851 seventh-grade children in

the Philadelphia public schools as part of an assessment of the usefulness of the

Raven matrices to the school district. Sets A to E were administered by booklet;

so the results are not entirely comparable to our slide-and-tape presentation.

Individual children could proceed with the problems at their own pace in the

school setting, to a limit of about 45 minutes, compared to our limit of 25

minutes for the first four sets. What the pretest showed us, however, wasthat

even underself-paced conditions, Set E of the standard matrices addedvery little

information. The average numberof correct responsesto the 12 problemsin each

set was: A = 9.9;B = 7.4; C = 6.1; D = 6.4; E = 2.1. Random responsesto Set

E would result in 1.5 correct answers.

PROCEDURES WITH THE TWINS

Twin subjects came to the study in two ways—by chartered bus and ontheir

own. For children within the city, whether from public or parochial school, bus

transportation from the elementary school nearest their homes was offered. The

bus schedule was arranged to provide at least two dates during the testing period

for each elementary school. A chartered SEPTA bus madethe roundsoffive to

eight elementary schools daily, picking up and later returning the twins.

The twins were notified by telephone or by mail to appear at a given time at

the local elementary school. These arrangements seemed clear to us, but there

were numerous confusions about the time, date, and place. There is no doubtthat

more inner-city children could have been obtained for the study if door-to-door

service could have been provided and if homevisitors could have been sent out to

make contact with the families on the day of testing. It was decided, however,

that it was too dangerous to send the group leaders into manyareasofthe city

where they were not known.

Some city twins and all suburban twins cameto the study under their own

arrangements. Some rode busesandtrains; about one-third were accompanied by

their parents, whosat in on the testing procedures. Unfortunately, we did not

expect enough parents to have planned to test them at the same time. In retro-

spect, we should have tested the 30 to 35 parents who came. A few suburban

children were given transportation money when they requested it by telephone.

Most, however, paid their own way to come.

The twinsarrived at the dental school auditorium around | o’clock. They were

greeted with name tags and small-group assignments written on the tags. The two
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members of each twin pair were assigned to different small groups to prevent
collaboration on tests or interviews. We had also discovered in the pretest that
young adolescents makelots of noise when surroundedbytheir friends. The twin
groups werequiet and orderly, for they rarely knew anyonein their small groups.

Once the twins-for-the-day were assembled in their groups and seated in
alternate seats and rows, they were given an introduction to the study. They were
told that we were interested in the similarities between co-twins in a variety of
psychological and physical. Approximate times and schedules were given forthe
afternoon. Questions, if any, were answered. They weretold to do their best and
that although the results would not be reported to their schools or parents, it was
important to know how well twins could do and how similar their abilities and
personalities were.

Small Groups

Uponarrivalat the testing site, the twins were divided into small groups, each
with an adult leader. On the 30 daysoftesting, there were a total of 109 groups
for the 810 children tested. The average numberof children per group was 7.4,
the median 7, and the mode 8. The smallest group was 2; the largest was 26 on
one wild day when an excessive number of suburban children showed up to
participate. Fortunately, the suburban children had fewer problems with follow-
ing instructions than the city children, and the large groups functioned satisfac-
torily for the psychological assessments. Data were lost, however, for dental
assessments, photographs, dermatoglyphics, and some X rays. These individu-
ally administered measures could not be handled for so manychildren on a single
afternoon.

Each small group had an adult leader who escorted them through the after-
noon’s assessments and who answered questions about the tests and procedures.
The leader also checked on every child’s use of the answer sheets for the
psychological tests. Occasionally, a child needed help to find the correct column
or row for an answer. Once or twice, a whole answersheet had to be transcribed

by the leader because the child had used the wrong one.

ANSWER SHEETS

The answer sheets were custom-madeversions of standard IBM scoring forms.
Each answersheet was labeled for the test in large primary-grade type. Only the
proper number of questions and answer alternatives appeared on the sheet. If

there were 24 questions to be answered ‘‘yes,’’ ‘‘no,’’ or ‘‘don’t know,’’ as in

the Home Index, the answersheet contained only 24 questions andthree alterna-

tive responses for each question. The answeralternatives were also given on the

bottom right, such as ‘‘l1 = no, 2 = yes, 3 = don’t know.’’ In this way,

confusion over the use of answer sheets was kept to a minimum.
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APPENDIX B

RAVEN?

Turn to the second answer sheet, the Raven Standard Progressive Matrices.

There are four sets of problems, marked A, B. C, and D. Each set has 12

questions. Here is the first problem in set A.

Number A-1. The upperpart is a pattern with a piece missing. Eachofthe pieces

below is the right shape to fit the space, but they do notall complete the pattern.

Number1 is the wrong pattern. Numbers 2 and 3 are wrong. Theyfit the space,

but they are not the right pattern. What about number67?It is the right pattern, but

the pattern doesnotfill in the whole space. Number4 is the right one. So fill in

the brackets to cover the number 4 for number1 in set A. On every slide you will

see a pattern with a piece missing. You have to decide each time which of the

pieces below is the right one to complete the pattern. When you have found the

right piece, fill in the brackets to cover the number on your answersheet. They

are simple at the beginning and get harder as you go on. Thereis no catch.If you

pay attention to the way the easy ones go, you will find the later ones less

difficult. Please mark an answer for every question even if you have to guess.

See how manyyou canget right. Try the next one. Pause of9 seconds. The right

one is number 5. See that you have marked the number 5 in the bracket under

question A-2. Go on like this to the end ofthetest.

Question A-3 through A-12.

Timing: 10 seconds after question till buzzer. 13 seconds between buzzers

(took 3 seconds to say ‘‘Question A-10,”’ etc.).

Set B. Question B-1 throughB-12.

Timing: Sameas for Set A.

Set C. Question C-1 through C-12.

Timing: 25 seconds between buzzers.

Set D. Question D-1 through D-12.

Timing: Sameas in Set C.

Please stop.

~PEABODY*

This is a picture vocabulary test. There are four pictures on every slide. Each of

them is numbered. You will hear a word, then you should mark the numberofthe

picture which best tells the meaning of the word. Let’s try number 1. Which

3From Raven (1958).

*From Dunn (1959).



296 SCARR AND BARKER

picture goes with capsule? Fill in the brackets on your answersheet to coverthe
numberofthe picture for capsule, capsule. Number1 is the correct answer. Here
is question 2. Which picture goes with thermos, thermos? Number4 is correct.
Each time you hear a word, you should mark your answer sheet with the number
of the picture which besttells the meaning of the word. Asthetest goes on,the
wordsget harder. If you are notsure of the answer, please guess anyway. Be sure
to mark an answer for every word.
Question 3. group, group—pause of 7 seconds—bell—pause of 5 seconds—next
word.

Question 4. Transportation, transportation
Examiner repeats every word once.
5. ceremony 22. kayak 39. precipitation 56. tartan
6. bronco 23. sentry 40. gable 57. obelisk
7. funnel 24. furrow 41. amphibian 58. entomology
8. lecturer 25. beam 42. graduated 59. dormer
9. archer 26. fragment 43. hieroglyphic 60. consternation

10. excavate 27. hovering 44. orate 61. gauntlet
11. stunt 28. bereavement 45. cascade 62. cupola
12. meringue 29. crag 46. illumination 63. burnishing
13. appliance 30. tantrum 47. nape 64. eminence
14. chemist 31. submerge 48. genealogist 65. senile
15. arctic 32. descend 49. embossed 66. raze
16. destruction 33. hassock 50. mercantile 67. cravat
17. porter 34. canine 51. encumbered 68. marsupial
18. coast _ 35. probing 52. concentric 69. incertitude
19. hoisting 36. angling 53. sibling 70. homunculus
20. wailing 37. appraising 54. waif Please stop
21. coil 38. confining 55. timorous

Timing: After word was given, a pause of 7 seconds before bell. After bell, a
pause of 5 seconds before next word was given.

COLUMBIA*

Please turn to the next answer sheet—the Columbia Test.
This is a reasoning test. You will see five pictures on each slide. One of the
pictures does not belong there—does not go with the others. Here is a practice
one. Try to find the one which does not belong. Mark the numberofthepicture
that does not belong on your answersheet below question number1. If you chose
number4, the red circle, you are correct. There are two solid blue circles that go
together and twooutlined circles that go together. The red circle does not belong

>From Burgemeister, Blum, and Lorge (1959).
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with any other part of the picture. Here is another example. Try to find the

picture which does not belong. Pause of 9 seconds. Mark your choice on your

answer sheet below the question number 2. The right answer is number4,the

hat. All the others are things to wear on your foot. They all go together, but the

hat does not belong. You will have 25 seconds for each problem—then you will

hear the sound. If you have not marked an answer, be sure to mark your answer

sheet before the next problem appears.

Here is question number3.

Mark your answer sheet with the numberof the picture that does not belong.

Do the rest in the same way. Pause of 25 seconds, then the buzzer.

Question 4. Pause of 25 seconds....

Question 30.

Please stop.

PAIRED-ASSOCIATE TEST®

There are some things we want you to do for us while you watch theseslides.

Each of you will need a booklet. Makesureit’s on your desk in front of you, and

check to see if your nameis onthe front of the booklet. Do not open the booklet.

Now let metell you what we are going to do. We wantto see how well you can

rememberthings that go together. I am going to show you some made up words

and somepictures. First you will see a made up word on the screen. Then you

will see the same word paired with a picture. Your job is to remember which

word and picture go together. The same made up word andpicture always go

together. At first you will make some mistakes, but I will show you the pairs

several times, and if you pay close attention you will be able to remember which

ones go together. I will show youall the pairs so that you can see which ones go

together. After we have gone through all of them you will open your booklets,

and I will say, now you may begin. In the booklet you will see the made up

words and all of the pictures. You are to try to remember which oneof the

pictures goes with each made up word. I will tell you more aboutthis after we

have seen some slides. Now I will show you the first made up word and the

picture that goes with it. Then I will show the second made up word and the

picture that goes with it. Watch very carefully. Now wewill go throughthe list.

Please watch the screen.

Pause of 65 seconds.

Open your bookto the first page. Look at the made up wordsontheleft. Now,

look at the pictures on the right. You must try to remember which picture goes

with each made up word. Draw circle around the picture you think goes with

6From Stevenson, Hale, Klein, and Miller (1968).
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each made up word. Start with the oneat the top, and go downthelist circling the
one which youthinkis correct each time. Make a guess if you’re not sure. Now
you may begin onthefirst yellow page.

Pause of 37 seconds, bell, pause of 3 seconds before next instruction.
Please turn to the next blank page even if you have not finished. Now watch

the screen. Pause of 67 seconds.
Turn to the next page, the red page, andcircle the picture you think goes with

each made up word. Pause of 38 seconds, bell.
Please turn to the next blank page even if you have not finished. Now watch

the screen. Pause of 65 seconds.
Turn to the next page, the green page, andcircle the picture you think goes

with each made up word. Pause of 35 seconds, bell.

Please turn to the next blank page even if you have not finished. Now watch
the screen. Pause of 68 seconds.

Turn to the next page, the yellow page, andcircle the picture you think goes
with each made up word. Pause of 39 seconds.

Please turn to the next blank page even if you have not finished. Now watch
the screen. Pause of 69 seconds.

Turn to the next page, the pink page, and circle the picture you think goes
with each made up word. Pause of 40 seconds.

Please turn to the next blank page even if you have not finished. Now watch
the screen. Pause of 68 seconds.

Turn to the next page, the blue page, andcircle the picture you think goes with
each made up word. Pause of 40 seconds.

Please stop.

BENTON’

This is a visual memory test. You have ten blank white pages in your booklet.
You should draw oneslide on each page. You will be shown the slide on which

there is one or morefigures. You will see each slide for ten seconds. Do not draw
while the slide is being shown. Assoonasthe slide is removed, please draw what
you have seen on the slide. Be sure to look at the slide for the full ten seconds.
Here is slide number 1. Look but do not draw—pause of 13 seconds. Now

draw—pause of 31 seconds.

Turn the page. Here is slide number 2. Look but do not draw. Pause of 13

seconds. Now draw—pause of 30 seconds.

Turn the page. Here is slide three. Do not forget to draw everything yousee.

Now look but do not draw—pause of 13 seconds. Now draw. Pause of 31

seconds.

7From Benton (1963).
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Turn the page. Here is slide number four. Look but do not draw. 13 seconds.

Now draw—44 seconds.

Turn the page. Here is slide 5. Look but do not draw. 13 seconds.

Now draw—42 seconds.

Turn the page. Here is slide number 6. Look but do not draw. 13 seconds.

Now draw—43 seconds.

Turn the page. Here is slide number 7. Look but do not draw. 13 seconds.

Now draw—43 seconds.

Turn the page. Here is slide number 8. Look but do not draw. 13 seconds.

Now draw—44 seconds.

Turn the page. Here is slide number 9. Look but do not draw. 13 seconds.

Now draw—43 seconds.

Turn the page. Here is slide number 10. Look but do not draw. 13 seconds.

Now draw—45 seconds.

Please stop.

HOME INDEX?

Please look at the first answer sheet. You can see that there are numbersfrom | to

24 along the top row. These are the numbersof the questions youwill be asked to

answer. Below each question numberthere are three small numbers in brackets.

If you look at the lowerright hand corner of your answersheet, you will see that

the number zero means yes, | means no, and 2 meansthat you don’t know. Here

is the first question on the home index.Is there an electric or gas refrigerator in

your home? If you havea refrigerator in your homeplease fill in the brackets to

cover the numberzero. If you do not have a refrigerator in your homefill in the

brackets to cover the number 1. If you are not sure of the answerto any question

fill in the brackets to cover the number two. You will have ten seconds to answer

each question. Just before the next question appears you will hear this sound. If

you have not yet marked an answer, please mark one. Please make your marks

nice and dark because a machine will score your answersheet.

Question 2. Is there a telephone in your home?

3. Do you have a bathtub in your home?

4. Is your home heated with a central system such as by a furnace in the

basement?

5. Does your family have a car?

6. Did your mother go to high school?

7. Did your mother go to college or university?

8. Did your father go to high school?

8From Gough (1970).
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9. Did your father go to a college or university?
10. Do you havea fireplace in your home?
11. Do you have a piano in your home?
12. Does your family have a radio?
13. Does your family have a phonograph? (record player, stereo)
14. Does your family have any servants such as a cook or maid?
15. Does your family leave town every year for a vacation?
16. Does your mother belong to any clubs or organizations such as study, art,

or civic clubs?

17. Does your father belong to any civic, study, service, or political clubs,
such as the Chamber of Commerce,the Lions Club, etc?

18. Have you ever taken private lessons in music, dancing, art, etc. outside of
school?

19. Do you have your own room at home?
20. Does your family subscribe to a daily newspaper?
21. Do you belong to any club where you have to pay dues?
22. Does your family have more than 500 books?
23. Does your family own its own home?
24. Does your family have a color television set?

Please stop.
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PEABODY: WHITE HI SES (N=194)
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FIG. A.1. Peabody: White Hi SES (N = 194).
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FIG. A.2. Peabody: White Lo SES (N = 256).
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FIG. A.3. Peabody: Black Hi SES (N = 158).
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PEABODY: BLACK LO SES (N=206)

 
5 10 15 20 25 30 35 40 45 50 #55

SCORE

FIG. A.4. Peabody: Black Lo SES (N = 206).
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FIG. A.5. Raven: Black Lo SES (N = 206).
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FIG. A.6. Raven: Black Hi SES (N = 158).
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FIG. A.7. Raven: White Hi SES (N = 194).
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FIG. A.8. Raven: White Lo SES (N = 256).
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FIG. A.11. Columbia: Black Hi SES (N = 158).

COLUMBIA: WHITE HI SES (N=194)
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FIG. A.12. Columbia: White Hi SES (N = 194).
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APPENDIX D

TABLE1
Age Effects: Means and SDs of Raw scores on Five Cognitive Tests

for All Subjects?
a

Age in Years

  

10 ll 12 13 14 15

M 23.8 28.8 31.1 31.6 31.3 31.9
Corrected Raven SD (8.9) (8.8) (9.4) (8.8) (8.9) (8.2)

N 142 117 113 131 131 103

M 29.4 32.0 35.2 36.9 37.7 41.4
Peabody SD (8.6) (8.3) (9.5) (10.1) (11.1) (12.3)

N 176 126 114 128 134 106

M 18.9 19.9 20.8 21.2 21.5 21.8

Columbia SD (3.1) (3.2) (3.2) (3.4) (3.7) (3.5)
N 180 129 117 130 136 105

M 8.3 7.6 6.3 6.3 5.7 5.3

Benton E SD (3.6) (3.5) (3..2) (3.4) (3.6) (3.1)
N 166 121 112 119 122 97

M 20.5 21.3 25.4 26.1 25.1 25.3

PA SD (8.8) (8.4) (8.1) (8.5) (9.2) (7.9)

N 122 96 84 92 102 85
ee

@ Ages 10-12 = great leap forward in skills.



312 SCARR AND BARKER

TABLE 2

Age Effects: X and SD Raw Scoresfor All Whites
ee
e

Age in Years

 

10 11 12 13 14 15

X 27.4 30.6 33.5 34,3 36.6 35.5

Raven SD (8.3) (8.3) (7.7) (6.9) (5.6) (5.4)

N 73 79 73 81 59 64

X 31.3 35.9 39.3 41.2 46.7 47.6

Peabody SD (7.0) (7.6) (8.6) (9.1) (6.3) (10.1)

N 77 83 73 81 56 64

X 19.4 20.3 21.5 22.2 23.3 23.1
Columbia SD (3.3) (3.1) (3.0) (3.0) (2.5) (2.8)

N 78 86 75 83 59 64

X 5.1 5.6 6.2 6.5 6.8 7,3
Benton C SD (2.0) (1.9) (1.8) (1.8) (1.8) (1.5)

N 77 85 716 80 57 64

X 8.2 6.8 5.4 5.1 4.4 3.6
Benton E SD (4.1) (3.8) (3.1) (3.1) (2.8) (2.4)

N 77 85 716 80 57 64

X 21.4 23.0 25.3 27.0 26.9 26.4
PA SD (8.4) (8.0) (8.4) (7.8) (9.6) (7.9)

N 70 82 64 73 53 58
a
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TABLE 3

Age Effects: X and SD Raw Scoresfor All Blacks

 

Age in Years

 

10 11 12 13 14 15

X 19.9 25.5 26.9 27.2 27.1 26.2
Raven SD (7.9) (9.0) (10.0) (9.8) (8.9) (9.8)

N 69 38 40 50 72 39

X 24.2 27.3 29.0 30.7 31.8 32.4
Peabody SD (5.4) (6.9) (7.4) (8.2) (9.7) (8.9)

N 78 50 45 52 80 44

X 18.1 19.1 19.8 19.6 20.2 20.0
Columbia SD (2.7) (3.1) (3.1) (3.3) (3.9) (3.7)

N 8] 50 46 52 79 44

X 4.0 4.4 4.9 5.3 5.6 5.4
Benton C SD (1.7) (1.9) (2.0) (2.2) (2.2) (2.0)

N 80 54 46 52 74 44

X 10.7 9.2 8.0 7.7 7.0 7.4
Benton E SD (4,2) (4.1) (2.0) (4.4) (4.6) (4.0)

N 80 54 46 52 74 44

X 17.1 16.0 25.5 23.4 24.1 23.1
PA SD (7.7) (7.2) (7.0) (10.4) (7.9) (7.9)

N 39 24 24 25 57 27

TABLE 4
Age Effects: X and SD Raw Scoresfor Black Females

 

Age in Years

10 ll 12 13 14 15

X 19.2 27.7 28.7 25.9 26.6 26.3

Raven SD (7.8) (9.5) (9.8) (8.8) (8.1) (9.7)
N 39 20 26 18 Al 25

X 23.7 27.1 29.9 29.5 28.9 30.7

Peabody SD (4.9) (7.6) (7.2) (7.9) (8.6) (8.1)

N 47 28 27 20 45 30

X 18.0 18.7 20.2 19.8 20.2 19.3
Columbia SD (2.7) (3.5) (2.8) (3.1) (4.0) (3.7)

N 50 28 28 20 46 30

xX 11.1 8.7 7.5 7.8 7.6 7.8
Benton E SD (3.4) (4.2) (3.7) (4.4) (4.5) (4.2)

N 46 30 28 20 40 30

X 18.0 15.8 25.6 22.7 25.4 22.8
PA SD (7.6) (4.8) (6.2) (13.0) (7.2) (8.0)
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TABLE 5

Age Effects: X and SD Raw Scoresfor Black Males

Age in Years

10 Il 12 13 14 15

X 20.7 23.1 23.8 28.0 27.8 26.1

Raven SD (8.2) (8.1) (10.3) (8.9) (9.8) (9.7)
N 30 18 14 32 31 14

X 24.9 27.6 27.6 31.5 35.4 36.0
Peabody SD (5.9) (6.0) (7.1) (7.3) (9.4) (9.0)

N 31 22 18 32 35 14

xX 18.3 19.5 19.0 19.4 20.2 21.3

Columbia SD (2.5) (2.4) (3.5) (3.2) (3.8) (2.6)
N 31 22 18 32 33 14

X 10.2 9.8 8.8 7.6 6.2 6.5

Benton E SD (4.9) (3.9) (3.9) (4.3) (4.2) (3.5)
N 34 24 18 32 34 14

X 15.1 16.1 25.4 24.0 22.1 24.5

PA SD (5.3) (8.6) (6.2) (8.5) (8.9) (8.2)

N 13 14 8 14 22 6

TABLE 6

Age Effects: X and SD Raw Scores for White Females

 

Age in Years

10 ll 12 13 14 15

X 29.7 31.3 32.4 33.9 36.6 36.6
Raven SD (7.3) (8.7) (8.4) (7.0) (5.3) (4.6)

N 18 47 30 Al 27 34

X 32.6 36.6 41.5 39.7 44.9 49.3

Peabody SD (6.5) (7.8) (8.2) (8.4) (5.9) (10.4)
N 20 50 29 41 27 34

X 19.1 20.6 21.9 21.6 22.8 23.6

Columbia SD (3.5) (2.9) (3.2) (3.2) (2.9) (2.7)
N 20 52 31 43 27 34

X 8.7 7.0 6.4 5.2 4.0 3.0

Benton E SD (5.3) (3.9) (3.3) (3.2) (3.2) (2.4)

N 20 52 32 40 27 34

X 20.6 23.6 25.9 29.2 27.6 27.9
PA SD (8.1) (7.8) (8.6) (6.4) (10.7) (6.8)

N 20 50 30 35 25 30
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TABLE 7

Age Effects: X and SD Raw Scores for White Males

Age in Years

10 1] 12 13 14 15

X 26.6 29.5 34.2 34.7 36.7 34.2
Raven SD (7.9) (7.8) (6.2) (6.9) (5.2) (5.6)

N 55 32 43 40 32 30

X 30.8 34.8 37.9 42.8 48.4 45.6
Peabody SD (6.9) (6.6) (8.8) (9.5) (6.1) (8.5)

N 57 33 44 40 29 30

X 19.5 19.9 21.2 22.8 23.7 22.6
Columbia SD (3.1) (3.4) (2.7) (2.7) (2.1) (2.8)

N 58 34 44 40 32 30

X 8.0 6.6 4.7 5.0 4.8 4.4
Benton E SD (3.5) (3.7) (2.9) (3.0) (2.5) (2.1)

N 57 33 44 40 30 30

X 21.8 21.9 24.8 25.1 26.2 24.9
PA SD (8.5) (8.2) (8.1) (8.4) (8.7) (8.0)

N 50 32 34 38 28 28

 



SOCIAL CLASS AND
INDIVIDUAL VARIATION



Intellectual Similarities within

| Families of Both Adopted and
° 1 Biological Children *

The effects of genetic and environmental differences on intellectual differences among

children were examined 1n a study of families with both biological and adopted children. [Q

scores of all family members and education of natural parents were used to estimate

intellectual similarities among related and unrelated persons, living together and apart.

Comparisons of correlations between related and unrelated siblings produced negligible

heritability values, whereas the parent—child data suggested moderate heritability for the

children’s IQ differences. The high mean values of the adopted children’s IQ scores and

the high degree of similarity among unrelated sibs suggest that IQ scores are more mal-

leable than previously thought.

Recent interest in the social ecology of intellectual development has focused

on the family context. Implicit in studies of home environmentsis the assumption

that the developmentofintellectual differences amongchildren is strongly influ-
enced by the behavior of their parents and other family members, as well as

aspects of their physical environments (Wachs, 1975). —

The primary emphasis in studies of family effects has been on differences

between families in child rearing practices, parent—child interaction, social class
variables, and the like (e.g., Baumrind, 1969). Loehlin and Nichols (1976)

have indicated the lack of studies on variation within families, which may be

more important in determining individual differences than between-family ef-

fects. Birth order is one of the few within-family variables that has received any

attention (Zajonc & Markus, 1975). There is little research on genetic or en-

vironmental differences among siblings or between parents and children.

The comparison of adoptive and biologically related families provides a

framework for studying both within- and between-family effects on intellectual
development. Furthermore, related and unrelated persons, living together and

apart, offer an opportunity to estimate genetic and environmental effects on

individual variation. Ideally, one should study related and unrelated children and
their parents in the same families.

The present study is an investigation of the similarities in IQ scores among

*This chapter by Sandra Scarr and Richard A. Weinberg originally appeared in Intelligence,

1977, 1(2), 170-191. Copyright © 1977 by Ablex Publishing Co. Reprinted by permission.
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members of families with adopted and biological children. In past adoption

studies, few families had both adopted and biological children (Burks, 1928;

Freeman, Holzinger, & Mitchell, 1928; Leahy, 1932; Munsinger, 1975; Skodak

& Skeels, 1949), because most adoptions result from parental infertility. The

present sample is unusual in several respects: first, the families adopted children

from a variety of racial backgrounds; second, they adopted many children past

infancy; and third, the majority also have their own biological children.

The data presented in this article are family correlations, which reflect rank

order resemblances amongrelated and unrelated siblings and parent-child pairs.

Resemblances among family members can be measured in two ways: means and

rank orders. While similarities in the averages and distributions of scores are

presumably responsive to the average values of the genotypes and environments

in which the children are reared, the rank orders of scores reflect the relative

values of individuals’ genotypes and environments.

Resemblances in average scores and distributions were reported in another

paper (Scarr & Weinberg, 1976). The study ofintellectual similarities is part of a

larger investigation of the psychosocial functioning of transracial adoptive

families.

The purposesof this paper are (1) to describe the correlations in intellectual

performance between parents and children, whether related or not and whether

living together or not; (2) to analyze the effects of rearing together on sibling

resemblance, whetherthe sibs are genetically related or not; and (3) to investigate

the effects of selective placement of adopted children in families that resemble

intellectually their natural parents.

While, in the world of real families, relationships—both interpersonal and

statistical—are full of problems, the value of a study of related and unrelated

families is to clarify the roles of genetic and environmental differencesin creat-

ing the intellectual diversity we observe.

METHODS

The Adoptive Families

The 101 participating families were recruited through the Newsletter of the

Open Door Society and by letters from the Minnesota State Department of

Public Welfare Adoption Unit to families with Black adopted children, 4 years

of age and older, who were adopted throughout the state of Minnesota through

the Lutheran Social Service and the Children’s Home Society. These agencies

have placed the majority of adopted Black children in the state. We were unable

to ascertain how manytransracial adoptive families learned about the study from

the Newsletter since the mailing list of about 300 includes agencies, social

workers, and interested citizens. In addition, we do not know how manyofthese
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families were also contacted by the State Department of Public Welfare. The
Support of the Open Door Society was important, however, in affirming the
legitimacy of the study.
The State Department of Public Welfare mailed 230 letters to transracial

adoptive families. In some cases a family received more than oneletter if they
had adopted more than onechild.

The mailings of the Newsletter and the State Department of Public Welfare
yielded 201 replies. Of these 65 were ineligible to participate, mostly because
their children were less than 4 years of age; 28 declined to participate, 14 because
they lived too far away, and 14 for various personal reasons; and 108 agreed to
participate. Of the 108 volunteers, 101 families eventually took part in the study.
Thus, of the 136 families known tobe eligible for the study, 74% were actually
studied.

The 101 participating families included 145 biological children and 176
adopted children, of whom 130 were socially classified as Black (29 with two
Black natural parents and 101 with one Black natural parent and one natural
parent of other or unknownracial background), and 25 as white. The remaining
21 included Asian, North American Indian, and Latin American Indian children.
All of the adopted children were unrelated to the adoptive parents. Adopted
children reared in the same home were unrelated, with the exception of four
sibling pairs and one triad adopted by the same families, whu were excluded
from the analyses.

The sample of families live within a 150 mile radius of the Minneapolis/St.
Paul, Twin Cities metropolitan area. Although nearly all of the children were
adopted in Minnesota, 68 were born outside of the state. Through interstate
cooperation, the child placement agencies arranged for the adoption of many
Black and Indian children from otherstates.

Early Adoptees and Natural Children

To study family similarity, we decidedto restrict the present study to three
types of families:

1. Families who adopted children duringthefirst year of life (early adoptees):
Of the 176 adopted children, 65 were adopted after 12 months of age. Because
early experience elsewhere can reduce the similarity of adopted children to their
adoptive parents, this report includes only the 111 children adopted in the first
yearof life. The group included 13 children with 2 Black parents, 9 with 2 white
parents, 3 Asian/Indian children, and 86 with one Black parent and one parent of
other or unknown racial background.

2. Adoptive families with natural children: Of the 101 adoptive families, 72
have biological children, but they do not necessarily have early adopted children
as well. Correlations between natural children reared together and between par-
ents and their own children can be comparedto sibling and adoptive parent-child
correlations in families that adopted children in infancy.
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3. Adoptive families with both natural and early adopted children: Because

adoptive families with natural children maydiffer in significant demographicor

intellectual ways from other adoptive families, we calculated family similarity

for both adoptive and biologically related pairs within the same families.

Procedures

Mostof the information was obtained directly from members of the adoptive

families at the time of testing (1973-1975). Some additional data on the natural

parents andthe children’s preadoption history were obtained by Minnesota State

Department of Public Welfare personnel from the adoption records. Achieve-

ment and aptitude test scores were supplied by school districts for all of the

school-aged children to whom such tests had been administered.

The IQ Assessment

Both parents andall children in the family over four years of age were adminis-

tered an age-appropriate IQ test as part of an extensive battery of intellectual,

personality, attitudinal, and demographic measures. The tests were administered

in the family home during twovisits by a team of trained testers. The examiners

were all graduate students who had completed at least a year-long course in

psychoeducational assessment and whohadparticipated in a training session on

assessment for this study. Among the 21 examiners were 7 males and 15

females, including 2 Blacks. Testers were assigned randomly to members ofthe

family. Race and sex of examiner were unrelated to children’s or parents’ IQ

scores (all r’s < .06). Eighteen testers assessed 5 or more parents and 5 or more

children. The standard deviation of the mean IQ scores they each obtained was

4.0 for children and 2.8 for parents. For the 11 testers who assessed 15 or more

children, the standard deviation of the scores obtained wasalso 4. These tester

differences were normally distributed and well within the limits of sampling error

for Ns of 5 to 33.

Both parents andall children 16 years of age and older were administered the

Wechsler Adult Intelligence Scale (WAIS). Children between 8 and 15 were

given the Wechsler Intelligence Scale for Children (WISC), and children be-

tween 4 and 7 were administered the Stanford—Binet Intelligence Scale, Form

L-M (S-B).

All scoring of protocols and computations of IQ scores were done by a

graduate student with extensive experience in administering and scoring IQ

measures. This student had no contact with the families and with the examiners

except to clarify questionable responses. In no case was the scorer aware of the

chiid’s race or adoptive status.

The Adoption Records

The Director of the Adoption Unit, Minnesota State Department of Public

Welfare, abstracted the following information from the records of the adopted

children and their families:
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1. The child: a. birthdate; b. number and dates of preadoption placements,
unless the child wasin the adoptive home at 2 monthsof age; c. evaluation of the
quality of preadoption placements,rated by the authors on a scale of 1 = poor to
3 = good; 4 = placementonly in the adoptive home; d. date of placementin
adoptive home.

2. The natural parents: a. age at birth of child; b. educational level at birth of
child as an estimate of intellectual functioning, since IQ scores were not avail-
able; c. occupation of mother; d. race.

Family Demographics

In the interview portion of the testing session, each parent was askedhis or her
birthdate, last school grade completed, occupation and whetherit was full time or
part time, range of income, and date of marriage.

Statistical Analysis

To eliminate mean and distributional differences between the adoptive par-
ents’ and the adopted and natural children’s IQ scores, the scores were standard-
ized to a mean of 0 and standard deviation of | separately for parents, for
adopted, and for natural children by test and within the three types of family
constellations. Similarity, therefore, reflects only rank order resemblanceandnot
similarity in mean scores.

Regression analyses were applied to the parent—child IQ scores. Pearson
correlations were calculated for sibling pairs. All parent—child and sibling data
were also analyzed by intraclass correlations.
When scores are standardized, the results of the various correlational and

regression analysesare entirely equivalent. Therefore, only the intraclass correla-
tions are reported in this paper.

RESULTS

Family Characteristics

The adoptive families who participated in the study can be characterized as
highly educated, above average in occupational status, and in income. Table 1is
a summary of selected demographic characteristics of the adoptive and natural
parents in the three family constellations.

Generally, in all family constellations, the educational level of the adoptive
parents exceeded that of the adopted children’s natural parents by 3—5 years. The
typical occupations of the adoptive fathers were clergyman, engineer, and
teacher. Nearly half (46.5%) of the adoptive mothers were employedatleast part
time at the time of the study, typically as teachers, nurses, and secretaries. The
median educational level of the natural parents was high school graduation,
which is close to the median for that age cohort of the general population. In
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TABLE 1

Income and Educational Characteristics of the Adoptive

and Natural Parents of the Adopted Children by Family

Constellation

 

N Mean SD

Adoptive families with natural children

Income 71 $15,250 $4,500

Education
Adoptive mother 72 15.0 2.2

Adoptive father 72 16.8 3.0

Adoptive families with early adopted children

Income 73 $15,250 $4,500

Education

Adoptive mother 73 15.4 2.0

Adoptive father 73 17.5 2.7

Natural mother 94 12.6 1.9

Natural father 23 12.6 1.9

Adoptive families with both natural and early adopted children

Income 51 $14,750 $4,750

Education

Adoptive mother 51 15.4 2.0

Adoptive father 51 17.5 2.6

Natural mother 41 12.3 1.8

Natural father 12 12.2 8

contrast, the mean educational level of the adoptive parents was atypically high.

Typical occupations of the natural mothers were office workers, nurses’ aides,

and students. Insufficient information was available on the occupationsof natural

fathers. There were no significant differences amongthe three family types in

demographic characteristics.

IQ Scores of Family Members

Asindicated in Table 2, the mean WAISIQ scores of the adoptive parents in

all three family constellations were in the high average to superior range of

intellectual functioning. The distributions of scores extended from the ‘‘low

average’ to the ‘‘very superior,’’ with considerable restriction of range. The

scores were congruent with the very high educational level of the group. Within

occupational classes, one expects restricted range of IQ. Burt (1961) reported

that within six classes, the standard deviation for IQ was 9.6 instead of the

population value of 15. The variability of IQ scores of children whose fathers

were found within the various occupational classes was greater (SD = 14.0).

The mean IQ scores (presented in Table 2) of the natural children of the
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TABLE 2
Mean IQ Scores of Adoptive Family Members

by Child Test and Family Constellation

 

N Mean SD Range

Adoptive families with early adopted children

 

Adoptive mother’s WAIS IQ 71 118.5 10.0 97-139
Adoptive father’s WAIS IQ 73 122.3 9.1 98~140
Early adopted child’s Stanford-Binet IQ 92 110.3 11.9 86-144

WISC + WAIS IQ 19 115.2 11.6 92-138

Total IQ 111 111.1 12.0 86-144

Adoptive families with natural children

Adoptive mother’s WAIS IQ 71 117.7 9.7 96-140
Adoptive father’s WAIS IQ 71 120.2 10.6 93~—140
Natural child’s Stanford-Binet IQ 47 113.8 16.7 81-148

WISC + WAIS IQ 96 118.1 12.4 87-150
Total IQ 143 116.7 14.0 81-150

Adoptive families with both natural and early adopted children

Adoptive mother’s WAIS IQ 50 118.7 9.4 98-134
Adoptive father’s WAIS IQ 51 121.5 9.7 98-140

Early adopted child’s Stanford-Binet IQ 56 109.0 12.5 86-144

WISC + WAIS IQ 11 113.6 12.8 92-133
Total IQ 67 109.8 12.6 86-144

Natural child’s Stanford—Binet IQ 32 115.6 16.9 81-148

WISC + WAIS IQ 70 119.8 12.2 93-150
Total IQ 102 118.5 13.9 81-150
 

adoptive families were in the high average range of intellectual functioning, as

predicted by their parents’ high IQ scoresand their enriched home environments.

The standard deviation of 14 matches Burt’s (1961) finding. The mean IQ

scores of the early adopted children were also in the high average range, reflect-

ing their superior family environments. The standard deviation of 12 represents

considerable restriction of range. One possible explanation for the smaller stan-

dard deviation of adopted children’sIQ scoresis the lack of genotype—environ-

ment correlation for adopted children. Another is a bias that might affect the

study: the self-selection of participating families whose children have less con-

spicuoussibling differences. To test this hypothesis, we calculated absolute IQ

differences between natural and adopted sib pairs, as shown in Table 3.

Natural—natural and adopted—adopted sib pairs do not differ in their average
absolute differences in IQ scores, although their differences are smaller than one

would expect amongsibsin the population at large (~ 13 IQ points). An argu-

mentagainst the self-selection by families with small sib differencesis the larger
than expected sibling differences for natural—adopted pairs. In fact, the average
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TABLE 3

Mean Absolute Differences in lO between

Related and Unrelated Sibling Pairs

ty vs. 2

Sib pair types N d SD Lvs. 3 p te vs. 3 P

1 Natural—natural 107 11.4 9.2

2 Adopted—natural 134 14.6 10.4 — 2.45 .02

3  Adopted—adopted 53 10.8 6.6 49 .63 2.49 .O1

difference betweenall sibs in the adoptive families is 13.1 IQ points, the differ-

ence expected between sibs in all families in the population.

Other kindsof self-selection are also usedto criticize the results of adoption

studies. Munsinger (1975) noted that obviously retarded and damagedinfants are

not likely to be adopted, a fact which raises the mean IQ of adoptees above the

population average. This bias is slight, however:If all infants with eventual IQ

scores of less than 60 (at most 3% of children) were eliminated from the adoption

pool, the mean IQ of adoptees would be raised by only 1 IQ point.

Another bias could be the self-selection of families whose children appear

normal in intelligence and school work. The range of IQ scores in this study

contraindicates a strong bias in this regard, since 15 of the 176 adopted children

have IQ scores of 85 and below. Furthermore, since 74 per centof those families

knownto be eligible did participate and the average IQ ofall 176 adoptees was

106, the average IQ of children in the 26% of families who did not participate

would have to be unreasonably low to explain the mean results. If we consider

the sample to be composedentirely of interracial children, with white adoptees

offsetting those with two Black parents, their average IQ might fall between

those of Black and white children in the region, namely, 95. To obtain this

figure, the nonparticipants would have to have IQ scores that average 64, or in

the retarded range. This is highly unlikely for any sample of adopted children.

For all the groups of children, the Stanford—Binet (1972 norms) yielded a

slightly lower mean score than the WISC or WAIS. Had the 1960 Stanford—

Binet normsbeen used,the average IQ scoresof the children would have been 7

points higher. In families with either or both natural and early adopted children,

the total IQ score of the adopted group was five to six points lower than that of

the natural children, in part because a large numberof natural children were old

enough to take a Wechslertest. The average differences between all adopted and

all natural children by test were about three points, not statistically significant

differences. In the families with both natural and adopted children, the differ-

ences by test were also not significant. The average total IQ scores were statisti-

cally different in comparisons between all natural and adopted children (¢ =

3.43, p < .O1) and between natural and adopted children in families with both

(t = 4.21, p < .01).
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THE PARENT-CHILD IQ CORRELATIONS

Table 4 shows the intraclass correlations of standardized IQ scores by test

between the adoptive parents and their children, both adopted and biological.

Regression analyses were also done on the same data. The beta weights never

differed from the intraclass correlations by more than .01 (e.g., .38 versus .37).

Therefore, the regression analyses are not reported. Also not reported are any

values based on Ns of 20 or fewerpairs.

The correlations between the adoptive parents and their biological children

were higher than those between the adoptive parents and their adopted children in

every comparison, although the differences between the correlations were not

usually statistically significant.

Table 5 gives the same parent—child correlations based only on those families

with both natural children and early adoptees. Similarly, in every case the corre-
lations between biologically related parents and children were higher than those
between unrelated parent—child pairs. Again, the differences were not generally
Statistically significant.

If one assumes, with Jensen and Munsinger, a polygenic model in which the
major (or only) source of similarity between parents and children is their shared
genotypes, and one further assumesan assortative mating coefficient of .25, test
reliability of .90, and no genotype—environmental correlation, then the predicted
intraclass correlation (t,) between a single parent and a child will be about .50.
This correlation is predicted because a parent and a biological child share half of
their segregating genes, resulting in their sharing one-half of the genetic variance
due to additive effects, none of the dominanceeffects, less than one-quarter of
any effects of epistasis, and half of the variance due to assortative mating
(Jencks, 1972, pp. 274—275; Jensen, 1973, p. 371; Munsinger, 1975, pp. 624-

625). In this model the predicted correlation between parent and child does not
depend upon any environmental transmission from parentto child.

In this study, the adoptive parents’ IQ scores were correlated .21, and the
educational levels of the natural parents of the adopted children were correlated
.27. Both data are consistent with an assortative mating coefficient of .25;

however, the obtained values of the parent-child correlations did not reach .50.

The biological parent—child correlations in these transracial adoptive families
were between .17 and .50, with most of the values in the .30s.

Because adoptive parents and their adopted children share no genes, any
similarity between them could only be attributed to similarity in their environ-
ment and/or selective placement. The correlations between the unrelated
parent—child pairs were found to range between .07 and .29, with the majority
below .20.

Under the assumptions outlined above, the biological midparent—child corre-
lation would be about .71; that is, V 1/2 (Falconer, 1960) orslightly less, if one
assumesa test reliability of .90. Since the biological offspring share genes from
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TABLE 4

intraclass Correlations of Children’s IQ Scores by Test, Adoptive Parents’ 10 Scores, and Natural Parents’ Education for All Early Adopted and

Natural Children

  

Natural children Early adopted children

Child test N r,  MSyw MS, (AY N r  MSy MS, (FY (F)® he (Ree (hi?

Stanford-Binet

Adoptive mother IQ 45 38 .63 1.4 (.52) 90 18 .83 1.2 (.26) (.13) .40 (.52) (.78)

Adoptive father IQ 46 .27 .74 1.3 (.39) 92 17 .84 1.2 (.25) (.05) .20 (.28) (.68)

Midparent IQ 44 .42 58 1.4 (.57) 90 23 77 1.2 (.33) (.26) 38 (.48) (.62)

WISC + WAITS

Adoptive mother IQ 96 33 .68 1.3 (.46)

Adoptive father IQ 96 .50 51 1.5 (.65) c

Midparent IQ 96 57 .44 1.6 (.72)

All IQ scores

Adoptive mother IQ 141 35 65 1.3 (.49) 109 23 .78 1.2 (.33) (.26) .23 (.32) (.58)

Adoptive father IQ 142 .39 .61 1.4 (.54) 111 15 .85 1.2 (.22) (.11) .47 (.64) (1.06)

Midparent IQ 140 51 .49 1.5 (.66) 109 25 .75 1.3 (.36) (.33) .50 (.60) (.72)

Natural mother education 114 .14 .86 1.1 — 94 .32 .68 1.3 — (.25) 36 — —

Natural father education 48 21 .80 1.2 — 23 52 .50 1.6 — (.41) .62 — —

Midparent education 44 .07 .94 1.1 — 23 58 44 1.6 — (.55) .96 — —

 

* Corrected for restriction of range in parents’ IQ scores.

’Corrected for both selective placement and restriction of range.

¢N < 20.
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TABLE 5
Intraclass Correlations of Children’s |O Scores by Test, Adoptive Parents’ IO Scores, and Natural Parents’ Education for Families with Both

Natural and Early Adopted Children
SSS

 

Natural children Early adopted children
EE AChild test N rj MSw MS» (fy N r; MSw MS, (Ay? (P’2 h? (hey (h'2)e$B

Stanford-Binet

Adoptive mother IQ 30 39 .62 1.4 (.54) 55 .23 77 1.2 (.33) (.19) 31 (.38) (.70)
Adoptive father IQ 32 17 85 1.2 (.25) 56 11 .90 1.1 (, 16) (—.01) ll (.18) (.52)
Midparent IQ 30 38 .63 1.4 (.52) 55 24 16 1.3 (.35) (.30) .27 (.34) (.44)

WISC + WAIS

Adoptive mother IQ 70 31 .70 1.3 (.44)
Adoptive father IQ 70 49 51 1.5 (.64) ¢ .
Midparent IQ 70 57 43 1.6 (.72)

All IQ scores

Adoptive mother IQ 100 34 .65 1.3 (.48) 66 .29 72 1.3 (.41) (.34) 12 (.14) (.40)
Adoptive father IQ 102 34 .67 1.3 (.48) 67 07 93 1.1 (.10) (.01) 53 (.76) (1.12)
Midparent IQ 100 49 5] 1.5 (.64) 66 26 14 1.3 (.37) (.34) 46 (.54) (.66)

Natural mother education 111 AS .86 1.2 — 4] .30 71 1.3 — (.23) 31 — —
Natural father education 47 18 83. 1.2 — c
Midparent education 43 .07 .95 1.1 — c

SSSSSSSSSSSSSS

S
S
S

SSSSSSsssissSSSSsSsSUsptSSetRSS

“Corrected for restriction of range in parents’ IQ scores.
’ Corrected for both selective placement and restriction of range.
CN < 20.
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both parents, the combination of information in the midparent IQ should yielda
better prediction of the child’s IQ than either parent’s score alone. The
midparent—offspring correlations were around 0.50; that is, higher than the
single parent—child values, but lower than the prediction from the polygenic
model.

The midadoptive parent—adopted child IQ correlations were all between .23
and .26, about half of the midparent and natural child values.

Family Constellations

Contary to Kamin’s (1974) speculations, there were no consistent differences
in family similarity between parents and children in families with natural or
adopted children and those with both.

Sex Differences in Parent—Child Similarity

Regressions were calculated for natural and adopted children by sex of parent
and child. There was noconsistent pattern of differences in beta coefficients by
sex. The range of mother-child coefficients was .20—.36; the range of father—
child coefficients was .21—.41. The range of son—parent coefficients was .21-—

.36; the range for daughters was .20—.41. Again, despite Kamin’s (1974) com-

ments about past adoption studies, there were no sex differences in the degree of

family similarity.

Correction for Restriction of Range (f;)

The correlations between parents and children were all depressed by the re-

stricted range of the parents’ IQ scores, as shown in Table 2. The standard

deviations of the parents’ scores were approximately two-thirds those of the

. standardization population. Therefore, the intraclass correlations, corrected for

restriction of range (McNemar, 1962), are also presented in Tables 4 and 5.

In Table 4, the corrected correlations (7) for all biologically related parent—

child pairs were considerably higher than the uncorrected values. The single,

related parent-child correlations rose to about .5 for all IQ scores, and the

midparent value was .66. The adoptive parent—adoptedchild coefficients rose to

the .22 to .33 range, with a midparent value of .35. The midparent—child IQ

regression for biologically related pairs is sometimes seen as an estimate of the

narrow heritability of IQ scores in a sample, because it does not include variance

due to assortative mating or dominanceeffects. The midparent—child correlation

does include common environment, however, which can certainly increase the

resemblance of parents and children for behavioraltraits.

The adopted children’s IQ scores had a morerestricted range than those of the

natural children (SD = 12.0 and 12.6 versus 14.0 and 13.9). This restriction

reduced the unrelated parent—child correlations more than the related parent—

child pairs. Because no reliable correction for restriction of range in two vari-
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ables exists (McNemar, 1962), the further correction of the parent—child correla-

tions was not attempted. One should bear in mind, however, that the adopted

child—parentcorrelations are probably underestimates of their true values in the

population.

Natural Parents’ Education and the Children’s IQ Scores

Twosets of analyses were done to compare the natural parent-child correla-

tions, including natural parents who were students or excluding them.Since the

category ‘‘student’’ included parents who were attending college as well as high

school, there were no differences in the educational mean orstandard deviation

whenstudents were included or excluded from the analysis. There were also no

differences in correlations of children’s IQ scores with parents’ education,

whetheror not the ‘‘student’’ category was included. Therefore, the larger sam-

ple including students is reported here.

Also presented in Tables 4 and 5 are the intraclass correlations between the

educational level of the adopted children’s natural parents and the children’s IQ

scores. Although the children have never lived with their natural parents, these

correlations were similar to those between the adoptive parents’ IQ and their

biological children’s IQ scores. The single parent correlations ranged from.30 to

.52, and the midparent value was .58. Educational level is not as good an

estimate of intellectual level as an individual IQ score; therefore, these correla-

tions are underestimatesof the intellectual similarity between natural parents and

their children who were adopted into other families.

A Correction for Selective Placement

To test for the effects of selective placement on the adoptive and natural

parent-child correlations, an ingenious procedure was suggested by Horn,

Loehlin, and Willerman (1975): correlating the education of the adoptive chil-

dren’s natural parents and the IQ scoresof the biological children of the adoptive

parents. Since the natural parents of the adopted children are neither genetically

related to the natural children of the adoptive families, nor live with them, any

similarity exists because of selective placement—brighter natural parents of the

adopted children have been paired with brighter adoptive parents who have

brighter natural children. Therefore, both the adopted and biological children

reared by those parents are genetically brighter and environmentally more advan-

taged. The correlations between the education of the natural parents of the

adopted children and the IQ scores of the biological children of the adoptive

family measure the degree to which selective placement affects rank order simi-

larity between the adoptive parents and their adopted children.

The samecorrelations also measure the degree to which the natural parent—

adopted child correlations are inflated by selective placement. Whenthe children

of brighter natural parents are adopted by brighter adoptive families, their rela-

tive genotypic advantage is enhancedbythe relative environmental advantages
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provided by the adoptive home. In a sense, the adoptive family provides an
environmental program for development, the rank of which is similar to that the
natural parents would have provided. Thus, the adopted children come to resem-
ble their natural parents by environmental as well as genetic means (Cavalli-
Sforza & Feldman, 1973).

The correlations between the education of the natural parents of the adopted
children and the IQ scores of the biological children of the adoptive parents
ranged from .14 to .21, indicating some effect of selective placement. The
midparent value, however, was small (.07), probably dueto restriction of range.

The standard deviations of the individual parent education levels were 1.9 com-

pared to 1.5 for the midparent value.

Parent—Adopted Child Correlations Corrected for Selective Placement

The correlations between adoptive parents and their adopted children and
between natural parents and their children who have been adopted can be cor-
rected for the effects of selective placement. By Fisher’s z transformation the
parent-child correlations can be corrected for the correlation between natural
parents’ education and the IQ scores of the biological children of the adoptive
family.

The Horn—Loehlin—Willerman correction will vary depending upon the un-
derlying assumptions: (a) if similarity between the biological parents of the
adopted children and the natural children of the adoptive parents is predomi-

nantly genetic, then the subtraction of that correlation from the natural parent-
adopted child correlation would not be appropriate, because the procedure under-

estimates the heritable correction in the scores of biologically related parents and
children; the same correction, however, would be appropriate for the adoptive
parent—adopted child correlations; (b) if, however, the similarity between the

biological parents of the adopted children and the biological children of the
adoptive parents is predominantly environmental, then the correction is appro-
priate for biological and not adoptive correlations.

Since one cannot decide which assumptionis correct, it has been suggested
(Willerman, 1976) that half of the correlation between the biological parents of

the adopted children and the natural children of the adoptive parents be sub-
tracted from both biological and adoptive parent-child correlations. This correc-

tion can be interpreted to mean that both genetic and environmental factors are

contributing to the similarity of the natural parents of the adopted children and

the natural children of the adoptive parents. In Tables 4 and 5, the parent—child

correlations which have been corrected for restriction of range (7;) have been

further corrected for selective placement(7;’).

The adoptive parent—adopted child correlations corrected for restriction of

range andselective placement ranged from nearly zero for father—child pairs to

moderately positive for mother-child pairs. The midparent values of .33 and .34

were moderate. The natural parent education—adoptedchild IQ correlations were
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similarly reduced in magnitude as a result of the correction for selective place-

ment. However, these correlations generally exceeded those of the adoptive

parents and adopted children.

Another method for correcting parent-child correlations for selective place-

ment is path analysis. Path analysis provides standardized partial regression

coefficients for a specified model. Using the data provided in Scarr & Weinberg

(1976), Robert Plomin (1976) calculated the weighted average correlation be-

tween natural parents’ education and adopted child’s IQ as .38; the weighted

average correlation between adopted parents’ education and adopted children’s

IQ as .28; and the correlation between natural and adoptive parents’ education

was .22. Figure | is the path model, where Edyp and Ed,are the educational

levels of natural and adoptive parents; IQ,c is the IQ level of the adopted

children; g is the genetic path, and e the environmentalpath.

Solving for paths g and e, he foundthat path g was .34 and path e .21. The .34

value of path g was in the range of the natural parent—adopted child correlation

corrected for selective placement. By the previous method this value was be-

tween .25 and .41. The .21 value for path e falls between the adoptive parent-

adopted child correlations of .11 and .26.

Heritabilities Based on Parent—Child Correlations

The comparison of related and unrelated pairs of parents and children can

provide an estimate of the proportion of genetic variance in the distribution of

children’s IQ scores. The degree to whichthe correlations of genetically related

parent—child pairs exceed those of unrelated parent-child pairs is used to calcu-

late a heritability coefficient. The heritability coefficient is an estimate of the

proportion of variance in a phenotypic distribution (e.g., IQ) which is attributed

to genetic differences among individuals. Parent—child correlations yield narrow

heritabilities, based only on additive genetic variance. Because heritability esti-

mates contain the unreliability of two correlation coefficients, they tend to fluc-

Ed g 8

eo

IQ
22 AC

e f

Ed e
AP

FIG. 1 Path model of the relationship of natural and adoptive parent educational levels to

adopted child IQ (Plomin, 1976).
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tuate due to sampling error. The estimates, therefore, should not be taken as
point values.

Tables 4 and 5 include three heritability estimates for each comparison of
related and unrelated parent-child pairs. The first heritability estimate is 2
(Ti rpc — Ti up-c), where r; ppc iS the intraclass correlation of genetically

related, parent-child pairs, and r; yp.c is for unrelated parent-child pairs. To
estimate the additive genetic variance the remainder is doubled because parents
and children share only half of their genes in common.Theheritability estimate
from the adoptive parent-child correlations obtained in this sample varied be-
tween .11 and .53, a low to moderate range. Taking assortative mating into
account reduces the h? values by 20% but does not changethe basic picture.

The secondheritability estimates were calculated by the same formula on the
intraclass correlations corrected for the restriction in range in the parents’ IQ
scores (2). These values were all higher, ranging from .18 to .76. Since the
correction for restriction of range had a larger effect on the biologically related,
parent—child correlations, the degree to which they exceeded those of unrelated
parent—child pairs increased.

The third heritability estimates were calculated by the same formula on the
intraclass correlations corrected for both restriction of range in the parents’ IQ
scores and selective placement. When selective placementbias waseliminated,
heritabilities ranged from moderate to high, including a value around 1.0.

Heritability estimates were also generated using the correlations of natural
parents’ education and children’s IQ scores. (In this case, the adopted children
are in the related parent—child pairs, and the natural children of the adoptive
family are unrelated to the natural parents of the adopted children.) The heritabil-
ity estimates based on natural parent—child correlations were in the moderate to
high range (.31—.96). Since the sample sizes for natural fathers were small, the
higher heritability values were based on the smaller Ns. Since the correction for
selective placement is subtracted from the natural parent—adopted child correla-
tion in thefirst heritability estimate (47), there is no need to calculate corrected
values.

A commonly used methodfor estimating narrow heritability is the regression
of single child on midparent IQ. In Tables 4 and 5, the biologically related
parent—child pairs living together yielded heritability estimates of .52 to .72
(corrected for range restriction). The related pairs living apart yielded an estimate
of .58.

The corrected heritability estimates (h'2) are most generalizable to the Min-

nesota population from which these families are sampled, becauseit has neither a
restricted range of IQ scores nora selective placementbias. They are, however,

statistically manipulated values with inflated error possibilities. Therefore, one
should not take any one figure too literally. The range of .40 to .70 most
probably includes the best estimate of the heritability of children’s IQ scores,

based on parent-child data, in the population sampled.
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SIBLING CORRELATIONS

Table 6 showstheintraclass correlations for related and unrelated sibling pairs

by family constellation. Pairs of adopted children reared together (A/A), pairs of

adopted and natural children of the same adoptive parents (A/N), and pairs of

natural siblings reared together (N/N)are included. Only the IQ scores combined

across tests are presented because there were too few sibling pairs who were of

similar age to take the sameIQ test.

The IQ scores of the genetically related siblings (N/N) correlated .42 for all

natural sibs and .37 for natural sib pairs in families with early adopted children.

Biological siblings share one-half of the additive variance, one-quarter of the

dominancevariance, one-half of the variance due to assortative mating, and less

than one-quarterof the epistatic variance. Given an assortative mating coefficient

of about .25 and test reliability of .90, the sibling correlation should be about

0.55 (Jensen, 1973; Jencks, 1972). Sibling correlations should exceed parent—

child correlations.

The pairs of adopted and natural children in the same families were slightly

less similar with a correlation coefficient of .30, a value that is surprisingly high

for unrelated pairs of children. Even moreastonishingare thestill higher correla-

tions of unrelated, adopted siblings.

The within-family variance (MS) of the early adopted sib pairs wasas small

as the within-family variance of related sibs (~ .6). The between-family vari-

ances were the same (1.4). Since nearly all of the genetic variance (and someof

the environmental variance) in unrelated pairs occurs within families, while only

half of the genetic variance (and someof the environmental variance) in related

sibs occurs within families, these results imply that genetic variance has nothing

to do with similarities in siblings’ IQ scores.

Comparedto the parent—child pairs, both related and unrelated siblings have

slightly smaller within-family differences and larger between-family differences,

resulting in higher intraclass correlations. The largest difference in variances,

however, occurred for adopted siblings, compared to adoptive parent—adopted

child pairs (.62 to .81 for within-family effects and 1.4 to 1.2 for between-family

effects). Since the unrelated siblings share no more genes than the unrelated

parent-child pairs, the changes in variance must mean that environmental differ-

ences between families and similarities within families have greater effects on

sibling than on parent-child similarities in IQ scores.

Correction for Restriction of Range (7;)

Because the standard deviation of the adopted children’s IQ scores wasre-

stricted by 20%, as shown in Table 2, corrected intraclass coefficients (7) were

calculated for those correlations involving adopted children (A/A and A/N).
After correction, as shown in Table 6, the correlations of unrelated children were

even higher.
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TABLE 6

Intraclass Correlations of |Q Scores for Sibling Pairs by Family Constellation

 

Sibling pairs in families with natural and/or early adopted children

 

Natural/natural Adopted/natural Adopted/adopted h2 (h2y h2 (hey

N 1 MSy MS, Nr, MSw MS, (7)* N 7, MSy MS, (72 NN/AN NN/AN NN/AA NN/AA
All IQ scores 107  .42 58 1.4 134 =.30 70 1.3 (.37) 53 .39 .62 1.4 (.47) 25 (.10) .06 (.00)

Sibling pairs in families with both natural and early adopted children

AllIQ scores 75 .37 .63 14 134 .30 .70 1.3 (37) 21 .49 .53 1.5 (.58) 15 (.00) .00 (.00)
eee

* Corrected for restricted range in adopted children’s IQ scores
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Onecause of the exceptionally high IQ correlations between adoptedsiblings

may be similarity in their natural parents’ education and preplacementhistories.

If agencies match natural and adoptive parents for two children adopted into the

same family, they also create a correlation in background variables between the

unrelated sibs. Table 7 gives the correlations of background variables among

adopted siblings reared in the same homes. Although three of the four correla-

tions in background characteristics were notstatistically significant, there is a

suggestion that selective placement has increased the A/A correlations to some

extent. Although there was no obvious way to correct for any effects of the

selective placement of two adopted children in the same family, one should bear

in mind that the adopted—adoptedsibling correlations should be little lower.

Heritabilities Based on Sibling Correlations

Heritability estimates calculated from comparisons of the correlations of re-

lated and unrelated sibling pairs were low or negligible. When the intraclass

correlations were corrected for restriction of range in the adopted children’s [Q

scores, the heritability estimates (h2) were zero. If the natural children’s IQ

scores were corrected for a slight restriction of range (SD = 14), there would be

no essential change in these results.

DISCUSSION

The traditional biometrical approach to calculating heritability estimates,

based on related and unrelated parent—child and sibling data, yielded conflicting

results. Whereas the parent—child correlations suggested moderate heritabilities

for children’s IQ scores, the sibling data yielded negligible values.

Jencks (1972) and Scarr-Salapatek (1974) have noted the sametrend in data

from past adoption studies. Although few pairs of unrelated siblings had been

studied, their IQ correlations were too high to yield heritability estimates in the

same range as parent-child and twin comparisons. The results of this study

confirm previous suspicionsthat the IQ scores of unrelated siblings are nearly as

TABLE 7

Early Adopted Sibs: Correlations in Placement

Histories and Natural Mothers’ Education

 

N (pairs) r p

Length of time in home 52 34 01

Number of placements . 37 21 .10

Quality of placements 37 21 10

Natural mother’s education 36 .14 21
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similar as those of natural sib pairs. Rather than force an immediate biometrical
solution onto the combined parent—child and sibling data (see Eaves & Jinks,
1974; Jencks, 1972; Scarr-Salapatek, 1974) wepreferto puzzle aboutthe lack of
fit.

Sibling and Parent—Child Data

Wepropose that the major explanation for the unusually high correlations
between unrelated sibs lies in their common rearing environments. Children
adopted in the first year of life spend their developing years together, whether
they are related or not. The relative advantages of their common environment—
in home, neighborhood, school—can create strong pressures toward similar
intellectual performance.

Parents and children do not share a commonrearing environment. Parents’
relative intellectual level is fairly constant in adulthood. While their intelligence
influences the rearing environment they provide for their related and unrelated
‘‘offspring,’’ the parents are probably not greatly influenced by it. Thus, the
relative similarity of related and unrelated children to their parents may depend
almost equally on within-family environments and on genetic relatedness—the
degree to which the children genotypically respond to the environmentafforded
by the parents.

In the case of unrelated siblings, the within-family IQ variance was reduced to
levels similar to those of related parent-child and natural sibling pairs (~ .6).
Since the genetic variance between unrelated siblings is nearly 100%, even given
a slight degree of selective placement, the correlations in their IQ scores must
come from their rearing environments.

Not all children in the same family are treated in the same way by their

parents, however, Parents can provide “‘compensatory programs’’ for children

whothreaten to intellectually lag behind othersiblings in the family. Therefore,
the within-family environments for adopted sib pairs may appearquite different

to an observer but produce more similar intellectual outcomes than identical

treatments of genetically different children would produce.
In our interviews with the parents there were many anecdotal accounts of

special tutoring and enrichments offered to adopted children who were suspected

not to be intellectually as proficient as other children in the family. Several

families with adopted children in the low average range of IQ scores were

engaged in periodic evaluationsof their progress in raising the child’s intellectual

level (with reported success, we might add). Similar compensatory programs

were not offered to other siblings in the families. Nor were most families en-

gaged in such active interventions.
The general effects of successful parental efforts to alter some adopted chil-

dren’s intellectual levels would be to reduce the within-family IQ variance for

unrelated sib pairs. The 1Q rank of compensated children could change with
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respect to uncompensated ones in other families, thereby increasing the

between-family variance.

The parents in our sample who compensated their lower IQ adopted children

did not themselves have higher IQ scores than other parents. Therefore, parent—

child correlations would be unaffected by the parents’ extra environmental ma-

nipulations, even if their efforts decreased the IQ variance amongtheir unrelated

children.

Because this was not a longitudinal study, we cannot verify the claimed

effectiveness of some parents’ attempts to produce higher IQ levels in their

adopted children. Nor can we demonstrate that these efforts explain, even par-

tially, the high correlations among unrelated siblings. All that can be said is that

the reported parental interventions, if successful, would produce the effects

observed in the study.

Heritability Estimates

Heritability estimates are not safely generalized from the sibling data to the

general population. Adoptive parents have special investments in their adopted

children, or they would not have bothered to adopt. In the case of transracial

families, there are even more keenly felt responsibilities for the intellectual (and

other) developmentof their children. In other words, the families in this study

were, wefeel, highly invested in the intellectual success of all of their children,

natural and adopted. Webelieve that siblings reared in these families have had

intensive and extensive experiencesthat have pushedall of them toward similar

levels of intellectual precocity. This is hardly typical of the entire Minnesota

population.

Heritability estimates, based on the parent-child data, are probably less biased

against genetic variance. Intellectual differences among the parents did correlate

with intellectual differences among their children, more highly for natural than

adopted ‘‘offspring.’’ In addition, the natural parent data provide a crucial check

on the degree of selective placement andthe heritability estimates from adoptive

parent data. It is remarkable that the natural parent—adopted child correlations

were only slightly smaller in magnitude than the biologically related, adoptive

parent—natural child pairs, even though the formerdo notlive together while the

latter do, and the educational levels of the natural parents are not as good an

estimate of intellectual level as the IQ scores of the adoptive parents.

Since the natural parent-child correlations yield heritability estimates compar-

able to the adoptive parent—child values, more credence should be placed on the

range of h? values (.4 to .7) estimated from parent—child data. There are still
somebiases in these data, both for and against genetic variance, as noted in the

results. On balance, we concluded that they provide reasonably coherent support

for the moderate heritability of IQ scores in a racially mixed sample of children

in Minnesota.
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Comments and Replies

CRITIQUE OF SCARR AND WEINBERG’S IO ADOPTION
STUDY: PUTTING THE PROBLEM IN PERSPECTIVE*

In the first part of this article, Scarr and Weinberg’s results are compared to those of
similar studies and there is found to be considerable congruence despite the uniqueness of
the Scarr and Weinberg sample. This comparison provides a perspective for understanding
some of the problems raised by Scarr and Weinberg. The second part looks to the future
and suggests that the major contribution of behavioral genetics in psychology may be to
increase our understanding of the environment. Examples supporting this prediction are the
concepts of genotype—environment interaction, genotype—environmentcorrelation, en-
vironmental variance between and within families, and the ‘‘structure’’ of environmental
influences in behavior.

After reading Scarr and Weinberg’s article, the newcomerto the behavioral
genetic literature will probably conclude that research on hereditary factors in-
fluencing IQ has produced a veritable jungle of contradictory conclusions and a
welter of wildly varying estimates of the importance of heredity. In the first part
of this review, an attempt is made to temper such aninterpretation by placing
Scarr and Weinberg’s paper in a proper perspective. Some general issues in
behavioral genetic research will then be discussed at the suggestion of this
journal’s editor.

Scarr and Weinberg conclude ihat ‘‘the traditional biometrical approach to
calculating heritability estimates, based on related and unrelated parent—child
and sibling data, yielded conflicting results. . . . Rather than force an immediate

*This comment by Plomin originally appeared in Intelligence, 1978, 2, 74-79. Copyright ©
1978 by Ablex Publishing Corp. Reprinted by permission.

341



342 COMMENTS AND REPLIES

biometrical solution onto the combined parent-child and sibling data .. . we

prefer to puzzle aboutthe lack of fit.’’ There is, however, a considerable body of

adoption research on IQ. Comparing the Scarr and Weinberg design andresults

to the other studies provides a useful perspective that simplifies the complexities

and resolves the perplexities raised by Scarr and Weinberg.

The goal of behavioral genetic research is to sample representative populations

that have representative genetic and environmentalvariability. Scarr and Wein-

berg’s study, however, is different. It is a spin-off from a transracial adoption

study of black children adopted into white homes (Scarr & Weinberg, 1975).

Generalizations aboutthe etiology of individual differences are very hazardousin

such a unique group with its unusual sampling of environmental and genetic

variability. On the environmental side, the study is limited by the fact that the

adoptive parents are of above average income, education, and IQ.On the genetic

side, the sample is also unrepresentative: Of the 111 early adopted children in

this study, most were the progeny of black-white matings (with the exception of

13 who had twoblack parents and 9 who had two white parents). However, the

extent to which the results agree with other, more representative, behavioral

genetic studies on IQ is surprising.

Table | shows a comparisonofcorrelations from Scarr and Weinberg’s study

with results from other behavioral genetic studies. None of the correlations in the

Scarr and Weinberg study is significantly different (at the .01 level) from the

comparable correlation in other studies. Moreover, the averagecorrelations from

the other studies document a significant genetic component in IQ for both

parent—offspring and sibling data. The correlation for parents and offspring

sharing both genes and environment(.48) is significantly greater (p < .0O1) than

the correlation for parents and offspring who share only environment (.20).

Similarly, the correlation for siblings who share both genes and environment

(.52) is significantly greater (p < .001) than the correlation for siblings who

share only environment(.27). The large sample size for the average correlations

yields our best guess of the relative influence of genetic and environmental

factors. The parent—offspring correlations suggest a heritability of .56, and the

sibling correlations suggest a heritability of .50, although these estimates do not

attempt to correct for complicating but often counterbalancing factors.

What does this review suggest about the Scarr and Weinberg study? The

correlation for parents and offspring sharing only environment was .19, which is

very close to the usual correlation of .20. For parents and offspring sharing both

genes and environment, the correlation in Scarr and Weinberg’s study was .37,

lowerthan the usual correlation of .48. Because of Scarr and Weinberg’s lower-

than-usualcorrelation for genetically related parents and offspring, their estimate

of heritability [2(7; pp-c — 7i up-c)] is lower than usual.

The real powerof a full adoption study lies in the clean separation of genetic

and environmental influences. This is accomplished by comparing genetically

unrelated individuals living together to genetically related individuals living

apart. The Scarr and Weinberg study providedonly a weaktest of the second half
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TABLE1
Comparison of Scarr and Weinberg’s Results to Other Studies

 

Weighted mean

 

Scarr and Weinberg of other studies

Relationship r@ N r N

Parent— offspring correlations

IQ parent-IQ offspring (living
together) 37 (283) 48? (1,250)

IQ adoptive parent-IQ adopted

child (living together) .19 (220) 20° (2,101)

Education natural parent-IQ

adopted child (living apart) 36 (117) 354 (152)

Sibling correlations

IQ sib-IQ sib (living together) 42 (107) 52° (2,215)

IQ unrelated children (living

together) 33 (187) 27° (793)
ee

“Weighted uncorrected mean correlations from Tables 4 and 6 of the Scarr
and Weinbergarticle.

Weighted uncorrected mean correlations adapted from Jencks (1972).
“Weighted uncorrected meancorrelations adapted from Jencks (1972) with

the addition of the preliminary results (June, 1976, N = 461 adoptive families)
from the largest adoption study, the Texas Adoption Project (Horn etal.,
1976).

“Weighted uncorrected mean correlation from Skodak and Skeels (1949).

of this two-part comparison, because the only available characterization of the
natural parents’ intelligence was years of education. Nonetheless, the correlation
of .36 between the education of the natural parents and the IQ of their adopted-
away children is as high as the comparable correlation in Skodak and Skeel’s
(1949) classic study. Two adoption studies (Skodak & Skeels, 1949: Horn,
Loehlin & Willerman, 1976) have reported correlations between IQ (not just
education) of natural mothers and IQ of their adopted-away children. The weigh-
ted mean coirelation was .31 (N=425), suggesting a narrow heritability of .62
for IQ.

Turning to the sibling data, the Scarr and Weinberg sibling IQ correlation of
.42 was lower than usual (.52), and the unrelated sibling correlation of .33 was
higher than usual (.27). Together, these discrepancies combined to produce a
heritability estimate of .18, considerably lower than the usual estimate of .50.
Although the authors emphasized that the unrelated sibling correlation was high,
it should be noted that the natural sibling correlation was even more discrepant.
Because neither correlation differs significantly from the mean correlation of
otherstudies, it is prudentto attribute these dual discrepancies to samplingerror.

Thus, a quite different interpretation of the Scarr and Weinberg study emerges
from consideration of the fact that the agreement between their results and the
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results of other behavioral genetic adoption studies is more impressive than the

statistically insignificant differences, especially noting the uniqueness of their

sample. Because Scarr and Weinberg sampled a mix of genetic differences and

environmental differences not sampled by the other studies, the similarity in

results suggests that behavioral genetic estimates of environmental and genetic

influences on IQ may be more robust than previously thought.

The tide seems to be flowing toward acceptanceofa substantial role for genes

in the development of individual differences in 1Q, although undertows and

backwatersarestill frequent (as discussed by Plomin & DeFries, 1976). In the

near future (perhaps with the completion of the large-scale Texas Adoption

Study, see Horn et al., 1976), we will need no more studies demonstrating that

genesaffect IQ. But then what? Two obvious directions for future researchare to

sharpen our tools for more precise analysis and to broaden our study to include

other phenotypes. More precise analysis will come, for example, from larger and

more representative adoption samples without problems such as selective place-

ment and from adoption studies that attempt to assess characteristics of unwed

fathers as well as those of unwed mothersso that we can control for the effects of

assortative mating (Plomin, DeFries, & Roberts, 1977). Such methodswill also

be applied to the analysis of a wide variety of important traits other than IQ. For

example, in the cognitive domain, specific cognitive abilities and different views

of intelligence (such as Piagetian or information processing approaches)are being

subjected to behavioral genetic analyses (DeFries, Vandenberg, & McClearn,

1976). Other realms of behavior such aspersonality are also being studied (Buss &

Plomin, 1975).

These studies have begun and will continue as a necessary first step in under-

standing the etiology of behavior. The long-range significance of such research

will be to open doors to new areas of research on genetic and environmental

effects. On the genetic side, questions such as the following will be addressed:

What physiological mechanisms mediate the genetic effects? How many inde-

pendent genetic pathways are involved? Are there any major or single gene

systems and, if so, can they be mapped? When and howare the genes turned on

during development?

However, the major contribution of behavioral genetics in psychology may

well be to increase our understanding of the environment. This prediction is

based onthe likely importance of four topics: genotype—environmentinteraction,

genotype—environmentcorrelation, environmental variance between and within

families, and the ‘‘structure’’ of environmental and genetic influences in be-

havior. A brief description of each will suggest the potential power of behavioral

genetic studies to extend our knowledge of how the environment affects be-

havior.

Genotype—Environment (GE) Interaction

The mistaken notions of the nature—nurture controversy are too often replaced

with the equally mistaken notion that genes and environment are somehow
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hopelessly enmeshedin interaction. Discussion of GEinteraction has been con-

fused by the failure to distinguish the population concept from that of the indi-

vidual. This issue has recently been discussed (Plomin, DeFries, & Loehlin,

1977). Once the clouds of confusion are blown away, the really important

implication of GE interaction can be popularizedas ‘‘different strokes for differ-

ent folks.’’ More prosaically, individuals of different genotypes may respond

differently to environments or, looking at it from the other side, different envi-

ronments may be differentially effective for individuals of different genotypes.

Mycolleagues and I (Plomin, DeFries, & Loehlin, 1977) have discussed the

importance of GE interaction and concluded that ‘‘the use of adoption data to

screen for GE interaction is an unusually promising tool for the more refined

analysis of environmental effects in psychology.’’

Genotype—Environment Correlation

GE correlation occurs if individuals of different genotypes are selectively

exposed to different environments. For example, musically gifted children may

receive or select musically rich environments. Three types of GE correlation

(passive, reactive, and active) provide a new wayof thinking about transactions

between organismsandtheir environments, and behavioral genetics provides the

tools needed to pin down these transactions (Plominet al., 1977).

Environmental Variance between and within Families

Behavioral genetics can also be used to separate environmental factors into
those that operate within families (to make family members different from one
another) and those that operate between families (tc make family memberssimi-
lar to one another and different from other families). Although Scarr and Wein-
berg imply that their study tapped within-family environmental influences, it
should be noted that their major correlational analyses of parents and offspring
and of siblings are actually focusing on between-family influences. Loehlin and
Nichols (1976) have shown howto use twin studies to separate environmental

influences into these two types, and they have come upwith a surprising finding
from their study of 850 pairs of twins: For cognitive abilities, most of the
environmental variance operates between families; for personality traits, most of
the environmerital variance operates within families. The latter finding is particu-
larly important because psychologists have rarely considered within-family en-
vironmental influences.

The ‘‘Structure’’ of Environmental and Genetic Influences

Whenthe traditional univariate behavioral genetic analysis is generalized to
the multivariate case, it assesses the relative contributions of genetic and en-
vironmental factors to the covariance among behaviors rather than to the var-
iance of behaviors considered one at a time (Plomin, DeFries, Rowe, Horn, &
Rosenman, 1977). This multivariate approach has the unique ability to reveal
the structure and nature of environmental and genetic effects upon behavior. Just



346 COMMENTS ANDREPLIES

as factor analysis of phenotypic correlations yields a phenotypic factor structure,
the structure of the genetic and environmental influences can be derived from
factor analyses of genetic and environmental correlations among behaviors. Al-
though the usual phenotypic factor structure of behavior (which mixes environ-
ment and genes in unknown proportions) is often studied, hardly anything is
known about the environmental or genetic influences that underlie the
‘*finished’’ phenotypic structure.

ROBERT PLOMIN

University of Colorado, Boulder
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Comments and Replies

NATURE AND NURTURESTRIKE (OUT) AGAIN*

This is a reply to the critique of the Scarr and Weinberg paper by Plomin. In
addition, Munsinger’s review of the adopted child literature is challenged as
inaccurate and misleading. The need to discern meaneffects in adoptions studies is
highlighted by noting that mean scores show more malleability than rank order of
individual scores, when the environments of adoptive families are well above the
mean and when the variability with the group of families is restricted. Also
discussed are alleged selective bias in the current poo! of adoptees, the implicit
assumptions in models that lead to heritability estimates, and the problems
producedby the lack ofa generally accepted model ofenvironmental] transmission.

It has been difficult to entertain genetic hypotheses about individual
differences in IQ andstill remain on speaking terms with manyof one’s
psychological colleagues. It has been even harder to maintain agnosticism
aboutthe sources of group differences in intellectual performance. Thus, we
welcome the calm discussion of the issue that appears in comments by
Professors Munsinger and Plomin. Their positions in the nature—nurture
spectrum are not as popular as more thoroughly environmentalist loci, but
the merit of positionsis not determined by popularvote. Naturally, we do not
agree with manyof the points they have made.

 

lie within this piece. This reply by Sandra Scarr and Richard A. Weinberg originally appeared in
Intelligence, 1979, 3, 31-39. Copyright © 1979 by Ablex. Reprinted by permission.
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THE MATH OF IQ MALLEABILITY

With sweeping generalizations, based on his surveys of the literature on

adoptions and twins, Munsinger dismisses the notion that intellectual

developmentis affected by the rearing environment. He would have the

reader believe that the variance analysis of IQ differences among adopted

children and twinssettles the issue of malleability because the heritability of

IQ is so high as to preclude substantial environmentaleffects. Let us examine

first his reviews of literature and secondthe conclusionshe drawsfrom those

reviews.

Munsinger’s (1975) review of the adopted child literature should not be

accepted as authoritative. It is inaccurate and misleading on several accounts.

(See Goldberger, 1976) For example, Munsingersays:

Burks also computed a multiple correlation between [nine variableslisted] and the child’s

1Q in the adoptive families. When all these nine variables were entered into a multiple

correlation with the child’s 1Q...(p. 635).

Burks herself said:

To have gone throughthe operation of computing multiple correlations that utilized all

nine of the variables in question would have been enormously time-consuming. To save

labor, certain variables were eliminated... (1928a,p. 287).

In fact, Burks was unable to take more than a fewvariables ata time because

there were no computers in 1928. Her extraordinary diligence in calculating

the multiple correlations of 3 and 4 variables by hand is amazing enough.

On Burks’ conclusions about IQ malleability, Munsinger says (p. 636):

Burks rightly concluded nothing from the fact that the group mean IQ of the adopted

children in her sample was 107.4 rather than 100 because she was aware of the many

selective biases operating on herinitial sample.

Burks herself said:

A group of 214 foster children, whose average inheritance was judged to be close to

normalorslightly above, had an average I.Q. of 107. The average environmentoftheir

foster homes was markedly superior, and the conclusion was drawnthat5 or 6 pointsof

the excess over 100 I.Q. could be explained by environment(1928b,p. 318).

And so on throughtheliterature....

The more important issue is the basis for his conclusion that adoptive

family environments havelittle effect on their children’s levels ofintellectual

performance. As is typical of behavioral geneticists, Munsinger finds
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considerably more comfortin discussing variances than means. The methods
of variance analysis, correlations, and related techniquesare well established
in the field. Methods for discerning meaneffects are less well established
(Cavalli-Sforza & Feldman, 1973; Lewontin, 1974; Feldman & Lewontin,
1975). Unfortunately, Munsinger errs in discounting the environmental
effects on the above average IQ scores of adopted children, because he says,
biological background is more highly related to individual differences than
are social environmentalvariables. A more properinterpretationis that mean
scores show more malleability than rank ordersofindividual scores, when the
environments of adoptive families are well above the mean and whenthe
variability within the group of families is restricted.

the IQ levels of their adopted children, Munsingerpointsto selective biasesin
the pool of adoptees. In the past, illegitimate children who were relinquished
for adoption came from mothers with somewhat higher educational and
occupationallevels than those who wereretained by their mothers (Leahy,
1935). But Munsinger omits from his review the one substantial Study in
recent years on thecritical issue of natural parents’ IQ scores. Pearson &
Amacher(1956) studied nearly 3,600 womenin Minnesota whorelinquished
their infants for adoption. By law the mothers were required to take IQtests.
Their IQ scores averaged 100.0 with a standard deviation of slightly over 15.
Althoughfathers were nottested, there is no good reason to assumethattheir
IQ’s would be distributed differently from their mothers.

If natural parents have normalIQ distribution around a mean of 100, why
do their offspring deviate upward? Onereason, properly cited by Munsinger,
is that clearly damaged and potentially retarded infants are not adopted.Let
us supposethat 3 percentof available infants are not adopted, becauseeither
the natural parentsorthe infants appear to be mentally at risk. If the rejected
infants have a mean IQ of50, then the mean 1Q’s ofthe adoptable 97 percentis
raised by 1.6 IQ points (.97x + .03(50) = 100, x = 101.6).
A second, and moreobviousreason for upward deviation in the mean IQ’s

of adopted children,is the adoptive family environment. Asa group, adoptive
families are self-selected for their interest in child rearing andfurtherselected
by agencies for their stability, mental health, and abilities to provide good
rearing environments. One cannot look for the effects of variation among
adoptivefamilies on virtues that the whole group shares. The environmental
determinantsofvariation in the general populationare surely underestimated
whenstudied in adoptive samples where important determinants vary over a
quite restricted range. Onevirtue of the present study was to sample adopted
and biologically-related children in the same adoptive families. Theirrestricted range of environmentalvariation would notaffect the comparisonof genetically-related and unrelated pairs. Therestriction of environmental
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variation does affect the conclusions that can be drawn aboutthe sources of

variation in the scores of adopted children alone, however. Munsinger

confuses the analysis ofvariance with the analysis of causes (Lewontin, 1974).

What, then, happens when a group of adopted children, (whose natural

parents’ 1Q’s would predict a mean of 101 in the children), reach adoptive

families, whose socioeconomicstatusis above average and whoseinterest in

child rearing, no doubt, exceeds the population average? The adopted

children achieve IQ scoresof 107 to 110, on the average (Burks, 1928a; Leahy,

1935; Scarr & Weinberg, 1976).

Two new adoption studies, reported on the same symposium in 1975—the

first cited by Munsinger and the second not cited—speakto the issue ofmean

IQ scores. The Texas project (Horn, Loehlin, & Willerman, Note 2) includes a

selected sample from a private home for unwed mothers, whose IQ scores

average about 108. The adoptiveparents, it so happens, havea similar level of

IQ. Thus, no mean effects of parental IQ level can or ever could be observed.

The Minnesota project (Scarr & Weinberg, 1976) has a quite different

population. The 99 Black and interracial children adoptedin the first year by

white families have average IQ scores of 110. The natural parents of the

adoptees are educationally average for their population or, in the case of

Black mothers, a little below average. The predicted IQ level for these

children, based on intellectually average naturalparents, would be in the mid-

90’s at best. Instead, there is no individual with an IQ score below 85 (the

population average for Blacks), and the meanequals that of white adopteesin

previousstudies. Can Munsingerpossibly concludethatthe adoptive families

have had noeffect on IQ levels of these Black children?

To test for the relative effects of adoptive and natural parents’ educational

levels on the IQ levels of the adopted children, we did a simple two-way

ANOVA.(Parents were divided a priori around their respective mean

educationallevels.) The biologicaleffects of having brighter natural parentsis

roughly estimated by the natural parents’ educational level. The social

environmentaleffect of having brighter adoptive parentsis roughly estimated

by the educational level of the adoptive parents. Table 1 showsthat having

adoptive parents above their educational mean,by regression estimate, adds

about 6 points to the child’s IQ, whereas having natural parents above their

educational meanincreasesthe child’s IQ by only 3 points. In fact, the effect

of the adoptive family is the only statistically significant effect on the

children’s intellectual performance (t = 2.24, p< .05). Since arranging the

data in this form eliminates the problem of selective placement, it is

impossible to explain the adoptive family effect without recourse to

environmentalinfluences on the development of children’s intellectual skills.

In the Minnesota study, as in other adoption studies, there is indeed a

correlation between natural parents’intellectual level and adoptedchildren’s

IQ scores. The rank order of IQ scores in the adopted group bears more
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TABLE 1
The Effects of Higher and Lower Educational Levels of Natural
and Adoptive Parents on the IQ Scores of Early Adopted Black

and Interracial Children
oe

ee

Education of Adoptive Parents’
ee

Education of
Natural Parents* Higher > 16 Lower & 16eee
Higher > 12 113.5 108.1 112.3

N = 24 (11.7) N= 7 (8.1)
Lower 3 12 111.1 104.5 107.9

N = 22 (11.2) N = 21 (11.3)eee

112.4 105.4
Regression model: y = bo + bx; + box>
where x; = natural parents’ education (1 = higher, 0 = lower)

X2 = adoptive parents’ education(1 = higher, 0 = lower)
y = child’s IQ
y = 104.7 + 2.8x1 + 6.2x,

——_—_—_———————
“Midparent education used forall adoptive parents andfor 28 of the 74

natural parents; educational data on at least the natural mothers were
available on 74 of the 99 early adopted black andinterracial children.

resemblanceto their biological parents than to their adoptive parents. The
variance approach that Munsinger espoused is important to our under-
standing of genetic and environmentaleffects on individual differences. But
the mean of the IQ distribution seems to be far more malleable than
Munsinger admits. |

THE MYTH OF THE SEPARATED TWINS

Onseparated,identical twins, Munsinger (1977) reaches the incredible and
singular conclusionthatthe heritability of IQ is close to 1.00, if one controls
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Most recent studies of twinsyield heritability estimates (by the simplest but

possibly incorrect assumptions)ofcloser to .60, and someyield lowervalues

(Nichols, 1976).

MORE MAGIC MODELS

The major problemsfor the occasionalreaderofthis tangled literature are

to sort out the facts, which are embedded in impenetrable polemics, and to

figure out the assumptionsthatare usually implicit in the models that lead to

heritability estimates.

As Plomin indicates in his opening paragraph, we do indeed see the

literature on family correlations as a veritable jungle of uninterpretable

results, but perhaps notentirely for the reasonshecites. On the nature of the

data themselves, a new review (MacAskie and Clarke, 1976) raises many

questions about the quality of the parent-child data.

Competing biometrical models (Cavalli-Sforza and Feldman, 1973;

Jencks, 1972; Jensen, 1973; Jinks and Eaves, 1974; Jinks and Fulker, 1970;

Taubman, Behrman and Wales, Note 4; Wright, 1931) make conflicting

assumptions about the nature of family influences, but they all produce

heritability estimates that lie between 0 and 1. Although no one except Kamin

(1974) seriously suggests that the heritability of IQ could be zero, and none

except Munsinger believes it is virtually one, there is certainly no point

estimate that would achieve general consensus from the cognoscentiin the

field, present authors included. For example, the consensus between

Munsinger and Plomin is hardly ovewhelming!

A major problem in fitting kinship models to the existing data on

parent-child, twin andsibling pairsis that the assumptionsare nearly always

questionable. There is no generally accepted model of environmental

transmission, comparable to Mendelian genetics (to which weall subscribe).

There are existing models to satisfy every taste, contrary to the brief sermon

that Plomin gives on the topic. Are children’sintellectual environments more

influenced by their parents’ IQ phenotypes or by the education-income-

occupational characteristics of the parents? Is the child’s environment more

correlated with the parents’ genotypes, or the parent’s own rearing

environment. Are childrens’ genotypesas highly correlated with their parents’

environments as with their own environments? Are adopted children’s

genotypes as correlated with their adoptive parents’ environmentsas natural

children’s with their biological parents? (Munsinger would have us believe

they are.) Are the commonenvironments of parents and childrenas similar as

those of siblings or twins? These and many other questions become

assumptionsthat onlyfull time devotion to biometrical models will suffice to

disentangle.

We do not agree that Plomin’s excellent discussion of the problems of

genotype-environment correlations has provided “the tools needed to pin
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down these transactions.” Neither he nor anyone else has put forth a
compelling case for the acceptanceof oneversion of covariance than another
in models. Moreover, there are no compelling reasons to choose one model
over another for empirical reasons, because the data can be madeto fit, more
or less, any and all models, whose estimates of heritability vary from .45
(Jencks, 1972) to .86 (Munsinger, 1975).
As wesaid in the article, a value between .4 and .7 seems most likely to us,

which puts us in the mainstream of our colleagues.

UNREPRESENTATIVE GENES?

Plomin raises some issues of representativeness of our sample on both
environmental and genetic bases. As in all adoption studies, the families
whom agencies permit to adopt are an unrepresentative sample of
child-rearing environments, both demographically above average andself-
Selected for interest in child rearing. We are not sure what genetic
unrepresentativeness means to Plomin, however. The “unique” group to
whom herefers are the progeny of varied racial backgrounds, representing
humanity to a greater extent than other studies that have been limited to
“white” children.In fact, the 222 naturalparentsofthe early adopted children
were comprised of 112 socially-classified blacks, 64 whites, 11 Asian or
Indian parents and 35 parents of unknownclassification,

Whatis unique aboutthe sampleis thatall of the adopted andbiologically
related children in this study have parents who adopted. This qualification
makesthe biologically-related parent-child and sibling correlations far more
comparable to the correlations of adopted parent-child and sibling pairs,
because the family characteristics are similarly restricted in the related and
unrelated comparisons. These families may not be representative of
biological families in general, but as a comparison sample for adopted
relatives we feel they are far superior toa socioeconomically-matched group
of controls, who maywell differ on motivational and personality character-
istics that affect children’s development.

THE FAMILY CORRELATIONS

published pairs of unrelated children reared together, Jencks calculated a
weighted meancorrelation of .32, in close agreementwith the .33 obtainedin
the present study.
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To the published data summarized by Jencks, Plomin has added 534 cases

that are either unpublished or from Burt’s highly questionable reports.

Plomin did include Burt’s 264 casesoffull siblings living togetherin the 2,215

cases hereports in his Table 1, but their presence doesnotaffect the results.If

he added Burt’s “data” on 136 cases with a reported correlation of .25 for the

“Iondon Binet,” then the remaining 398 unrelated sib pairs from the Texas

Adoption Project must correlate .244. Based on the 1975 symposiumreport,

our understandingis that in the Texas study the standard deviations of the

Stanford-Binet and WISC IQ scores were about 11. If so, a substantial

correction for restriction of range is required. Corrected to a standard

deviation of 15, the Texascoefficient for unrelated siblings would comecloser

to the Jencks and Scarr and Weinberg values than Plomin implies.

In commenting on Jencks’ heritability analysis, Loehlin, Lindzey and

Spuhler (1975, Appendix I) notedthat the obtained correlationsfor unrelated

children reared together did not fit the heritability estimates based on other

kinships. Two of the four Americanstudies have yielded results so discrepant

from the other two that little sense can be madeofthe literature. Jencks

himself said that there was noset of values for heritability, environmental

variance and covariance of GE that could satisfy a kinship modelifunrelated

children reared together were included:

How can we explain this? The basic data on parents and on children and siblings is

probably fairly accurate. This means that either the correlation between unrelated

children in the same homeis overestimated, or the analytic model is wrong. The reader

will recall that the data on unrelated childrenalso raise problems when we used Jensen’s

simpler analytic model. ... A large careful study of unrelated children in the same homeis

badly needed. (Jencks, 1972, p. 307).

Weagree heartily with Jencks’ sentiments. The full report of the Texas

Adoptionproject will be eagerly awaited. In addition, our ownstudy ofolder

adolescents, half of them adoptedin early infancy, provides new information

on parent-child and sibling resemblanceafter the rapid intellectual changes

of the childhood period are over (Scarr & Weinberg, 1978). Several large

studies of differential abilities, in samples of varying age andlocation, by

investigators with differing hypotheses, will be a great benefit to our

knowledge of intellectual development and the roles of genes and

environmentsin that development.

SANDRA SCARR

Yale University

RICHARD A. WEINBERG

University of Minnesota
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The Influence of ““Family
Background” on Intellectual

2 Attainment*

‘‘Family background’’ has been frequently found to have long-term effects on
adult intellectual, occupational, and economic outcomes. Since families differ both
genetically and environmentally, it has been difficult to interpret family effects in
studies of individuals or biologicalrelatives. This Study includes samples of adop-
tive and biologically related families with children between 16 and 22 yearsofage.
Weregressed child IQ on several family demographic variables, on parental IQ,
and on natural-parent characteristics (for the adopted children) to estimate the
degree of genetic bias in the coefficients on measured family background. The
results indicate that thereislittle effect of those family environmental differences
studied on IQ differences among the adolescents in the SES range of working
to upper middle class. Parent-child and sibling correlations further indicate that
genetic differences among families account for the major part of the long-term
effects of ‘‘family background”’ on IQ.

Family background has been muchdiscussed and studied recently as a source of
inequality among American adults (Behrman, Taubman, & Wales, 1978: Dun-
can, Featherman, & Duncan, 1972; Duncan, 1968; Grilliches & Mason, 1972:
Jencks, 1972; Jencks & Brown, 1978; Sewell & Hauser, 1975; Taubman, 1976;
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It has been frequently reported in recent years that ‘‘family background’’

continues to affect intellectual, educational, occupational, and income dif-

ferences long after children have grown up and left home. Some vaguely

specified characteristics of the offspring are differentially rewarded by em-

ployers, and those offspring traits are correlated with parental and home charac-

teristics, even 30 years after the offspring have left home. Although there are

substantial differences amongstudies in the magnitude of the effects they find for

family variables (Crouse, 1978: Leibowitz, 1978), there is no sign that the effects

diminish with time; in fact, Taubman (1977a) reported strongereffects of ‘‘fam-

ily background’’ and ownIQ as one approaches middle age.

Studies of outcome differences among the offspring of biologically related

families confound four sources of variance: within- and between-family, en-

vironmental, and genetic differences. Regressions of individual outcomes on

differences in family background are not illuminating as to the genetic or en-

vironmental sources of outcome differences, because parents transmit both genes

and family environmentsthatare likely to be correlated with each other and with

genetic differences between families. In other words, the genetic variancein the

predictorsis likely to be correlated with the genetic variance in the outcomes. As

unreconstructed liberals, we get upset about the long-term environmental ef-

fects of families on their offspring’s life chances. When individual outcomes

are shownto be affected by ‘‘family background,’’ we don’t know how upset

to be.

Behavior Genetic Methods

As Taubman andhis collaborators (Behrman, Taubman, & Wales, 1978) have

shown, twin study methods can help to define what is subsumed by the term

family background. Behavior genetic methods have long included the study of

genetically and environmentally related and unrelated people (and mice, dogs,

and so forth). The contrast of effects from similar and different treatments on

similar and different genotypes has been a continuing fascination for the field.

Families are the usual source of human beings ageregated in related groups.

Fortunately, for behavior genetic studies, there are also families who are geneti-

cally unrelated but aggregated through adoption. Also beneficial to the field has

been the tendency of human populations to produce occasionallitters of off-

spring, some of them genetically identical and others no more alike than sibs.

Adoptive families and twins offer unique but different opportunities to study the

effects of genes and environments on the outcomes of offspring. The confluence
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ferences in outcomes. First, they say, one should begin by offering some mean-
ingful definition of what one means by environment. One Strategy is to specify
what one means by measured environment and to study the effects of differences
in home background on unrelated children, adopted into the home. A second
Strategy is to look at only those environmental influences shared by children
reared together. One can estimate the contribution of such influences tophenotypic inequality by calculating the correlation between the phenotypes ofgenetically unrelated parents and children and unrelated children reared together.
A third way to obtain an estimate of the “‘true’’ environmental effects of

family background would be with identical twins reared apart in uncorrelated
environments. Genetic differences would be controlled, but both within- and
between-family environmental effects would be free to vary. Unfortunately,
child development experts have repeatedly warned about the psychological
hazards of giving away oneofa pair of twins, and there are simply too few cases,
too peculiarly sampled, to make these subjects useful to social science.

Adoptive Families

Adopted children, on the other hand, provide almost as useful data as the rare
identical twins reared apart, and they are far more available. Adopted children
are not genetically descended from the family of rearing; so environmental dif-
ferences between families are not confounded with genetic differences in the
children if the adopted children are randomly placed by adoption agencies.
Theoretically, regressions of adopted-child outomes on adoptive-family charac-
teristics will provide genetically unbiased estimates of true environmental effects
in the population. Unfortunately, adoptive families are selected by agencies for
being above average in many virtues, including socioeconomicstatus. Thus, they
are always an unrepresentative sample of the population to which one would like
to generalize. Although it is possible that the adoptive-family coefficients on
background are good estimates of the population values, it is difficult to know

background for adoptive families with those of biological families is an estimateof the extent of the genetic bias in studies of family backgroundeffects in the
usual sociological and psychological studies of families. An additional focus of
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the paper is on family correlations for IQ. The comparison of similarities among

related and unrelated children, and the comparison of related and unrelated

parent-child correlations, is the best estimate of the ‘‘true’’ environmental ef-

fects of total, shared family background. The children reported here are the

oldest adoptive sample ever studied. The study was designed to assess the

cumulative impact of family environments at the end of the child-rearing period.

If differences in family environments have lasting impact on individual dif-

ferences in intellectual functioning, the study of adolescents adoptedin the first

few monthsoflife should reveal those differences.

METHOD

Subjects

The 845 subjects in this report are members of 120 biological and 104 adoptive,

white families in Minnesota. The adoptive families included 194 adopted and 15

biological children between the ages of 16 and 22. In the first section of this

report, only the 150 adopted children whose natural mothers’ educational levels

were knownare included. In the second section, all adoptees are included. The

biological families include 237 children with complete data and 268 with IQ

data. Adoptive families were recruited through the Departmentof Public Welfare

(DPW), whose director sent letters on behalf of the study to 1620 families who

had adopted children between 1953 and 1959. Wewereparticularly interested in

families who had adopted at least 2 children; so our recruitment concentrated on

those volunteers with 2 available children between the ages of 16 and 21 at the

time of testing. Table 1 gives the details of the adoptive-family recruitment.

Table 1. Recruitment of Adoptive and Biological

Families

Adoptive Families
Letters sent by DPW 1,620

Letters returned undelivered 477

No Response 345

Eligible to participate 798

Said No 327

Said Yes 471

Participate
By mail 164

By interview 110*

Biological Families

Eligible to participate ?

Recruited by adoptive families 41

Recruited by media 153

Participated
By interview 122*
a

* The samples reported in this paper.
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Of the 1620 letters sent by DPW, 477 were returned to us without forwarding

addresses, hardly surprising since the addresses were 15 to 20 years old. Another

345 letters evoked no response, which may meanthat they were not received or

that the family chose not to acknowledge our attempted contact, even though

follow-up letters were also sent. Of the 798 families knownto be eligible to

participate, 471 agreed to cometo the university for a half-day testing session.

Manyof those whorefused lived far across the state and were unable to join the

study. Others did not choose to subject themselves to such extensive scrutiny.

The final interview sample who cameto the university consisted of 115 families;

nearly all of these families had 2 children in the designated age range and were

conveniently located relative to the university. An additional 164 families, most

of whom had only 1 child in the prescribed age range, participated in the mail

sample that will not be discussed in this paper. Other willing families were not

recruited because of funding and time limitations.

To check on the representativeness of the sample recruited for the study, we

compared the socioeconomic characteristics of participants and nonparticipants

at the time of adoption. Since we had no data on the nonparticipants in later

years, this was the best comparison we could manage. There were no age,

income, educational, occupational differences between the participants and non-

participants (refusals or nonrespondents) at the time of adoption, but of course,

there may be some current differences in the outcomes of their adoptions or

family life histories that we are unable to detect by this method.

The biological families were recruited through newspaperarticles and adver-

tisements, word of mouth, and the adoptive families. Approximately 153 biolog-

ical families came from public media contact and about 41 from recom-

mendations of the adoptive families. Of these, 122 were randomly chosen to

come to the university for the full evaluation.

All families who participated in the interview procedure received small pay-

ments for their time and transportation and bonusesfor recruiting other families.

The data were collected from July 1974 to June 1976.

A crucial methodological consideration for any adoption study is the age at

whichthe children are placed with their adopting families. Only early placements

can guarantee that potentially confounding, early environmental experiencesare

minimized. All of the children in this study were in their homes before 12 months

of age. Exact age of placementwasavailable for 171 of the 194 adopted children.

The mean age of placementinto the adopted children’s present homes was 2.6

months. Of these 171 children, 109 were placed before 2 months of age; 158

were placed at or before 6 months. All but 6 of the 171 were placed by age 9
months. Of all the children for whom placement data were available, there is
only 1 case in which the natural mother may have had social contact during the

first 68 days. In all other cases the child left the maternity hospital for the

adoptive home or a foster placement. All adopted children were genetically

unrelated to their adoptive parents and to each other. The biological children
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were all full siblings and claimedto be the biological offspring of both parents
tested.

Procedure

Subjects in the sample were administered a 3-hour battery of tests and interviews
at the University of Minnesota as part of a behavior genetic study ofintellectual,
personality, and attitudinal similarities within families. The data reported here
are from the Wechsler Adult Intelligence Scale (WAIS; Wechsler, 1955), an
individually administered IQ test. Four subtests of the WAIS were administered:
vocabulary, arithmetic, block design, and picture arrangement. The combination
of these four subtests has been shownto correlate above .90 with the full-scale
test score and is generally accepted as a shortened version of the adult test
(Doppelt, 1956). The test protocols were scored by an experienced psychometri-
cian who was unaware of the respondents’ adoptive status.

After scoring all of the tests, we became aware of a substantial sex difference
on three of the four subtests, a fact seldom reported in the literature, but of which

the Psychological Corporation seems to have been aware for some time (Herman,
1977). From the point of view of regression analysis, these mean sex differences
are not critical, because there are about the same proportions of male and female
children in the adoptive and biological samples (47% and 45% male, respec-
tively).

RESULTS

Socioeconomic Variables

The socioeconomic characteristics of the biologically related and adoptive

families are shown in Table 2. Parental educational levels in both kinds of

families are .75 to 1 standard deviation above the averages of their cohorts in the
population. The occupational prestige of the fathers, rated on the expanded

NORCscale (Reiss, 1961), is about 60 in both types of families. Since less than

half the mothers were employed, their occupational ratings were not used in the

analyses. Family income averages $25,000 to $26,000 in both types of families.!

‘Occupations of the fathers in the two samples varied from janitor, auto mechanic, small farmer

(income < $10,000), telephone installer, and sheet metal worker at the low end to physician,

engineer, college professor, and radio station ownerat the high end of the scale. Most occupations

were in the middle range of carpenter and printer to insurance agent and building contractor.

The incomelevels of the families may appear to be higher than they are unless parental ageis

taken into account. In 1974, the median family incomein the North Central region was $14,017, but

the median family income for families headed by workers aged 45 to 55 was approximately $18,000.

The families in this sample are less than | standard deviation above that value.
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TABLE 2

Means, Standard Deviations, and Correlations of Adoptive and Biological Family Characteristics

 

Biological Children (N = 237) Mean S.D.

1 Child’s IQ 1 2 3 4 5 6 7 8 9

.26 24 10 .22 —.19 —.21 39 39 112.82 10.36

2 Father’s Education 10 51 61 44 .O1 —.36 56 24 15.63 2.83

3 Mother’s Education 10 1 36 39 02 —.36 43 .46 14.68 2.24

4 Father’s Occupation 12 7 a) 47 .O1 —.30 37 13 62.47 24.73

5 Family Income .06 50 40 .46 00 —.25 38 19 24,987.34 8,770.43

6 Birth Rank —.19 .05 .03 .06 15 .08 —.00 .03 1.62 0.63

7 Family Size —.05 .04 11 —.00 21 10 ~—.30 —.10 3.85 1.48

8 Father’s IQ 15 es) .30 40 45 .08 14 .20 118.02 11.66

9 Mother’s IQ .04 29 44 .19 21 .O7 12 .30 113.41 10.46

10 Natural Mother’s Age —.10 .04 .O3 12 —.Q2 —.11 —.04 —.10 .03

11 Natural Mother’s Education 21 33 24 .29 43 09 14 .20 10 07

12 Natural Mother’s Occupation 12 —.00 13 11 .06 — 06 11 11 os) 28 .33

| 2 3 4 5 6 7 8 9 10 11

Mean 106.19 14.90 13.95 60.30 25,935.00 1.43 2.87 116.53 112.43 22.46 11.97 30.44

S.D. 8.95 3.03 2.06 24.14 10,196.78 0.57 1.20 11.36 10.18 5.80 1.66 23.24

Adopted Children (N = 150)

 

r= .16,p < .05.
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The variance of the educational, occupational, and income measures is not as
restricted as the high means might imply. In fact, the standard deviations are
roughly comparable to the population figures (Taubman’s veteran twin sample,
1977b). Two points should be made, therefore, about the socioeconomic charac-
teristics of these families: First, the adoptive and biological families are fairly
comparable; and second, they both representselected portions of the SES range
in the United States, both regionally and within the region from which they are
drawn. It is well known that volunteers in social science research are self-
selected for better-than-average characteristics of all kinds, and the sample of
biological familiesis at least as biased in SES characteristics as the adoptive one.
This is what we hoped would happen, withoutthe Statistically hazardous proce-
dure of matching individual families.

The adoptive and biological parents are also comparable in mean IQ scores
and in the variance of their scores. Compared to the standardization sample for
the WAIS (Wechsler Adult Intelligence Scale), the fathers are more than a
standard deviation above the mean and the mothers, about .75 of an SD above. It
is not accidental, of course, that samples with above-average income, education,
and occupational status also score above the average on a standard IQ test. The
standard deviation of the parental IQ scores is only 75% of that of the population,
a significant restriction. Their scores are significantly restricted in range, with the
lowest scores in the mid-90s.

The children of the two types of families are quite comparable in age, the
mean being about 18% in both groups. The range of ages is 16 to 22 in both
groups (with a few older or younger exceptions). There was no correlation
between age and IQ. The IQ scores of the adopted children are about 6.5 points
lower than those of the biological children, however. These results are also
shown in Table 2. If IQ is heritable to any extent, one should expect the biologi-
cal offspring of bright parents to have higher IQ scores than unselected people.
The adopted children are not a genetically selected group. Their natural mothers
averaged 12 years of education at a present average age of 41. The median
educational level for women, aged 25 to 44 in the Minnesota area, is 12.5 years
of education. Education is an indirect measure of intellectual ability, but as we
have shownin anotherstudy, there is good reason to expectthat intellectual level
of the natural mothers is reasonably well indexed by their educational levels
(Scarr & Weinberg, 1976, 1977a, 1977b). Furthermore, there was a large study
of unmarried mothers in the state of Minnesota during the years 1948 to 1952,
when IQ tests were mandated for all womengiving up children for adoption. The
average IQ score of 3600 women was 100.00, with a standard deviation of 15.4
(Pearson & Amacher, 1956). Since our mothers were sampled from 1953 to
1959, there is no reason to expect them to differ significantly from the normal
population. Fathers, of course, should not be expected to deviate from the aver-
age of the population any more than mothers. Thus, the adopted children are
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genetically a sample of an intellectually average population, whereasthe biologi-

cal children are moreselected.

Correlations Among Parental Characteristics

The parental educational levels, family income, and father’s occupation are
similarly correlated in the biological and adoptive families. Despite the above-
average means onall of these variables, the correlations are either greater than,

or of the same magnitudeas, those reported from more representative samples by
Sewell and Hauser (1975), Jencks (1972), and others. These two facts—the

comparability of correlations in the two samples and their comparability with
more representative samples—encouraged us to proceed with the regression
analyses.

AsTable 2 shows, mothers and fathers in the adoptive and biologically related
families are assortatively mated for educational level with a correlation of about
.50. Sewell and Hauser (1975, p. 72) reported .52. Father’s education correlated
with his own occupational status (NORCscale) about .59. Sewell and Hauser

reported .43 (Duncan SEI). Father’s occupational status correlated with family
income about .46, the same figure obtained by Sewell and Hauser. Mother’s
education is somewhat more correlated with father’s occupational prestige in
biological than adoptive families (.36 vs. .25), and Sewell and Hauserrepor-
ted .29. In these samples, mother’s education correlated more highly with family
income (.40) than in Sewell and Hauser’s study (.24), perhaps because our
mostly urban mothers may be morelikely to be contributing to that income.

From an examination of the means, variances, and correlations of family
demographic characteristics, we concluded that there were no important dif-
ferences between the adoptive and biological families in the study. The correla-
tion patterns were sufficiently similar to those for more representative samples
that the regression analyses are probably more directly generalizable to the gen-
eral population than we had feared from the selected characteristics of the
families.

Parental IO Correlations

Fathers’ and mothers’ IQ scores were moderately correlated with the family
demographic characteristics, as might be expected. In both the adoptive and
biological families, father’s IQ was more highly correlated with his educational

attainment than mother’s was with hers. We suppose this says something about
selection for advanced education for womenin the cohort that is now 45-55 years
of age. Adoptive fathers’ correlation of IQ score with occupational prestige is a
bit lower than the biological fathers’ (.39 vs. .51). Adoptive parents’ IQ scores
correlated .31 and biological parents,’ .24—a moderate difference in assortative
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mating for IQ. There are no other striking differences in the correlations by
family type.

Family Size and Birth Rank

The adoptive families have on the average fewer children than the biological
families (2.9 versus 3.9). The average birth rank of those children who were of

appropriate age to participate in the study, however, did not differ much in the
two types of families. In both cases, the participants were between first- and
second-borns, on the average (1.4 and 1.6 in the adoptive and biological
families, respectively). This means that the participants from the biological
families have a larger number of youngersiblings than the adopted children.

Parental characteristics are surprisingly correlated with family size in the
biological families. Although it has often been reported in the general population
that family size is negatively correlated with parental IQ, occupational status,
education, and income, we did not expect to find such relationships in a

socioeconomically advantaged sample. Yet numberof children is significantly
negatively correlated with all the family demographic characteristics and with

father’s IQ in the biological families. As we did expect, adoptive families with

more children (the range of family size was from | to 6 children) were slightly

more advantaged than those with fewer children, presumably because adoptive

agencies select parents who can afford to rear more children.

Correlations with Children’s |Q Scores

It is clear from Table 2 that parental education, family income, family size, and

parental IQ tend to be more highly correlated with biological than adopted
adolescents’ IQ scores. (Father’s occupation andbirth rank are not.) The greater

resemblance between adolescents’ IQ scores and their parents’ characteristics in

biological families presumably results largely from the genetic resemblance,

since both types of families share the home environment(at least after the first 2

months of the child’s life.) The slight correlation between adopted child IQ and

family demographic characteristics is confounded by the selective placement of

children of better educated (probably brighter) natural mothers into adoptive

families with higher levels of parental education, income, and occupational

status. Since natural mother’s educational level is moderately correlated with the

adopted child’s IQ, the correlations between adoptive-family demographics and

child IQ are inflated by the natural-mother-child resemblance via selective

placement.

Family size is unrelated to child IQ in adoptive families, but negatively

correlated in biological families, probably because of the negative correlation

between family size and parental characteristics in the biological families. From
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the adoption data, however,it is clear that family size per se is not a detrimentto

IQ in the range of adoptive-family sizes represented in this study and at the

socioeconomic levels of these families. Birth rank, on the other hand,is clearly

related to IQ in both the adoptive and biological families. Later-born or adopted

children are at a slight disadvantage in IQ.

Selective Placement

Adoption agencies are not uninformed. They have information about the natural

mothers’ educational level, occupational prestige, and age, and they useit to

matchthe children of the natural mothers to adoptive families. As shownin Table

2, there are substantial correlations between natural mothers’ educational levels

and the adoptive families’ demographic characteristics, particularly family in-

comeand fathers’ education. Fortunately for the study, the agencies do not have

information on the IQ levels of the adoptive parents or the natural mothers; so

their effective matching for IQ is quite poor. The correlations of adoptive par-

ents’ IQ and natural mothers’ education are only .20 and .10 for mother and

father, respectively. If the correlation between natural mothers’ educational and

IQ levels is .70, as Jencks (1972) believes, then the average of the correlations

between natural mother’s education and adoptive parents’ IQ levels is only (.15)

(.70) = .105. Since the agencies havelittle or no information about the natural

fathers, the correlation betweenthe IQsof natural and adoptive parents is undoubt-

edly lower than .10. This creates a small shared genetic variance in adoptive

families, accounting for less than 1% of the genetic variance in the population,

comparedto biologically related families, who share half the genetic variance.

Regression of Adolescent IQ Scores on Family

Characteristics

The major concern of this paper is with the predictability of children’s in-

tellectual outcomes from their family’s demographic andintellectual characteris-

tics. In the first set of equations, shown in Tables 3 and 4, father’s education,

occupation, mother’s education, and family income were used to predict the

child’s IQ. In the biological families, parental education and family incomeare

positive coefficients, and father’s occupation is negative. This last, seemingly

anomalous, result probably reflects the multicolinearity of the family de-

mographic variables, as shown in Table 2. Once all of these intercorrelated

variables are in the regression equation, one or moreare likely to be pulled in a

negative direction. More attention, therefore, is given to the R*’s than to the

particular regression coefficients. The total R* for the regression of biological

children’s IQ scores on their families’ demographic characteristics in this sample
is .107.
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Table 3. Unstandardized Regression Coefficients of Adolescent IQ on Family Demographic Characteristics
and Parental IQ in Biologically-Related and Adoptive Families

   

Bio. Adopt. Bio. Adopt. Bio. Adopt. Adopt. Adopt.

Family
Characteristics/N 237 150 237 150 237 150 150 132

Father’s Education 855 * 795 * .262 — .153 — .248 — .074
Mother's Education 551 362 .465 343 — 525 378 .336 .282
Father's Occupation — .065 .040 — .069 .038 — .059 .032 .035 .014
Family Income .170 — .020 .160 .010 .100 — .020 —-.090 —-—.085
Birth Rank —2.699 —-—3.063 —2.724  -3.078 —3.419 -—4.077
Number of Children —.720 — .303 —.751 — .390 — .528 — .605
Father's IQ .274 125 115 .091
Mother's IQ .357 — .020 * — .021
Natural Mother’s

Education 1.325 1.554
Natural Mother's Age — .226 —.121
Natural Mother's
Occupation .009

R? .107 019 145 .059 .309 .075 138 157

* F <.01, variable did not enter the equation.

The total R* for the adopted child regression on the same variables is much
lower—only .019.? The positive coefficients on parental education are lower than
those in the biological-family regression; family incomeis slightly negative; and
father’s occupation is moderate andpositive.

When birth rank and family size are added to the equation, the R?’s for both
the biological and adoptive children increase by about .04, to .145 for the biolog-
ical offspring and .059 for the adopted children. (The ‘‘birth rank’’ of the

adopted children is their social, sibling order in the adoptive family; nearly all
adopted children are firstborn of their natural mothers.) Family size is a larger

negative coefficient for biological children’s IQ scores than for the adopteds,
because family size is negatively correlated with demographic characteristics
only in the biological families. The coefficients on the demographic characteris-
tics in biological families are reduced slightly when birth rank and family size are

added. In the adoptive families, the demographic coefficients are also slightly

reduced, except family income, whichis pulled from slightly positive to slightly

negative by the addition of birth rank and family size. Birth rank has a higher

coefficient for adopted children’s IQ than for biological, thereby demonstrating

that it is entirely a social effect within families.

2It was suggested by one reviewerthat the differences between the pairs of regression equations

be tested by the Chowtest. We haveresisted calculating yet anotherstatistic, because our goal was

magnitude estimation, not testing all possible null hypotheses. More importantly, the unequal sample

sizes of the adoptive and biological families yield different expected mean squares, and anyresult

would only be approximately correct, with unknowndistributions and standard errors. Two leading

textbooks on regression analysis (Cohen & Cohen, 1975; Kerlinger & Pedhazur, 1973) either do not

mention the test or are opposed to its being done, even with equal samplesizes.
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The addition of parental IQ scores has dramatically different effects on the

regression equations in the biological and adoptive families. First, the R? for

biological children’s IQ scores is doubled to .309, whereas the R* for adoptedsis

increased by only .016, to .075. This striking difference in the overall effect of

adding parental IQ to the equation mustreflect the genetic contribution of biolog-

ical parental IQ to their offspring’s IQ scores. There are also striking changesin

the coefficients on biological-family demographic characteristics once parental

IQ has been added. Father’s educational coefficient drops to .33 its former value,

and mother’s education is pulled to a negative coefficient. The coefficients on

father’s occupation and family income are reduced. Birth rank and family size

coefficients remain virtually unchanged, however. The addition of parental IQ to

the adopted children’s regression changes the demographic coefficients very

little, with the exception that the coefficient on father’s education is nowslightly

negative.

The addition of natural mother’s education, age, and occupation doubled the

R? for the adopted children, from .075 to.157. The coefficients on adoptive-

family demographic characteristics are reduced, reflecting a degree of selective

placement, with the exception of family income, which is more negative than in

the equation without natural mother’s characteristics. It is natural mother’s edu-

cation that contributes most to the changes in the equation.

Adding information on the natural mother’s education level, occupation, and

age increased the R? of adopted children by about .09 over the R? with just family

Table 4. Standardized Regression Coefficients of Adolescent IQ on Family Demographic Characteristics
and Parental IQ in Biologically-Related and Adoptive Families

  

Bio. Adopt. Bio. Adopt. Bio. Adopt. Adopt. Adopt.

Family Character-
istics/N children 237 150 237 150 237 150 150 132

20H
Father’s Education .2338 * 2178 * .072 — .052 — .084 — .025

Mother’s Education .119 .083 101 .079 —.113 .087 .077 .066

Father’s Occupation —.1558 .108 — .166? .102 —.140 .085 .094 .037
Family Income 145 — .027 .139 O15 .089 —.019 —.104 — .099
Birth Rank — 1622 —.1958 —,.1662 —.196? —.2188 —.253?
Numberof Children —.103 — .041 —.107 — .052 — .071 — .079

Father’s IQ | 308? .158 .146 116

Mother’s IQ 3612 =~.023 * — .024
Natural Mother’s

Education . 2463 2938

Natural Mother’s Age —.147 — .074
Natural Mother’s

Occupation .023

R2 .107 .019 145 .059 .309 .075 .138 .157

F p2 > 0

(d.f. = # families 3.448 0.48 3.194 1.01 6.20? 0.96 1.49 1.68

* F < .01, variable did not enter the equation.

ap < .05.
bp < .001.
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demographic, birth order, and family size information. The final R? of about .15
is comparable in size to the R? of the biological children equation with family
demographic, birth order, and family size information (.145).

Conclusions from Regression Analyses

Since the social environmentis equally well (or poorly) measuredforthe biologi-
cal and adopted children, the impact of direct measures of intellectual function-
ing for the parents is primarily accounting for the genetic contribution of parents
to their biological offspring. In this regard, it is noteworthy that the addition of
adoptive parentalIQ datato the equation for the adopted childrenhaslittle impact
on the adoptive-family demographic coefficients, whereas the demographiccoef-
ficients for the biological children are greatly changed. Adding parental IQ
scores to the equation for the biological children increases R? by .16. Presum-
ably, having IQ data for the natural parents of the adopted children would cause a
similar increment, even though these parents do not rear their children.

From these regression equations, it is evident that significant regression coef-
ficients of child IQ on family variables in studies using only biologically related
parents and children are based largely on genetic variance, as indicated by the
different R*’s for the biological and adoptive families.

FAMILY CORRELATIONS

For the second approach to deciphering the meaning of the term family back-
ground, we usedall the subjects for whom IQ data wereavailable, regardless of
what other information might be missing. Thus, the samples of both adoptive-
and biological-family members are considerably larger, ranging from 270
parent-child pairs in biological families to about 180 pairs in adoptive families.
Significance levels for the data have been calculated on the numbersof pairs. A
more conservative approach would be to use the numberof independently sam-
pled families. Which approach is more defensible is not agreed onin the litera-
ture, and the reader can consult any table of significance levels for correlation
coefficients and Fisher’s z formula for the calculation of significance levels

based on the numberof families. Sample sizes for pairs of family members are
given in the middle of Table 5 and sample sizes for families at the top.

By calculating the correlations for related and unrelated family members, we
hoped to get an estimate of the degree to which similarity in intellectual outcome
is conditioned by similarity in the rearing environment. This entails a comparison

of biological and adoptive families and a comparison of parent-child with sibling
correlations. Parents and children do not share the same rearing environment,
whereas siblings do—regardless of their genetic relatedness.

In an earlier study of young adopted and biologically related children, we
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Table 5. Correlations among Family Members in Adoptive and Biologically-Related Families (Pearson
Coefficients on Standardized Scores by Family Member and Family Type) for Intelligence Test
Scales

Biological Adoptive
Reliability (120 families) (104 families)

Child Score (*) MO FA CH MP MO FA CH MP
Total WAIS IQ (.97) 44 4.40) «6.35552 09 .16 -—.03 .14

Subtests
Arithmetic (.79) 24 «=©.30)3=—..24 S36 —-.03 .07 -.03 -.01

Vocabulary (.94) 33 06.39) 224. 23 .24 =©.11 26

Block Design (.86) 29 4320 25.40 13 02. 09 14

Picture Arrangement (.66) 19 0606s —.01 —.04 .04 —.03

_— = biological>adoptive correlation, p < .0S.

Sample Sizes: Pairs of Family Members
Biological Adoptive

MO FA CH MP MO FA CH MP
Children 270 270 168 268 184 175 84 168

Assortive Mating
Biological Adoptive
FA-MO FA-MO

WAIS IQ .24 31
Arithmetic 19 — .04
Vocabulary 32 42
Block Design 19 15
Picture Arrangement 12 22
Sample Size 120 103

 

MO = mother-child; FA = father-child; CH = child-child: MP = midparent-child.
* Reliability reported in the WAIS manual for late adolescents.

found that parent-child correlations were much greater for the biologically re-

lated pairs (yielding ‘‘heritability’’ estimates in the range of .4 to.7), but the

sibling correlations were quite similarly high for both related and unrelated pairs
(Scarr & Weinberg, 1977a, 1977b). We speculated that similarities among these

young children were greatly influenced by their families’ commonrearing envi-
ronments.

In this sample of late adolescents, we were able to check on the degree of
family environmentalinfluenceat the end of the child-rearing period. Theresults
for the parent-child pairs are quite similar to the earlier study, whereas those for
the siblings are very different. The adopted siblings at the average age of 18%
hardly resemble each otheratall.

The evidence for genetic effects is striking in all comparisonsof correlations
among membersof the adoptive and biological families. Even though the scores
of both biological- and adoptive-family members haverestricted variance, the
coefficients for the biological-family pairs usually exceed those of the adoptive-
family membersbya statistically significant amount. As Table 5 shows,in total
IQ the biological parent-child pairs, the midparent-child, and the child—child
pairs are significantly more similar than the adoptive-family members. Only in
vocabulary are the adoptive-family members similar at a level different from
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zero. It is no accident that vocabulary differences are most amenableto social

environmental influence. Language is the mode of social exchange among
human beings—genetically related or not; so people who live together develop
more similar verbal skills than random membersof the population. Other skills
are not notably similar among people wholive together unless they are geneti-

cally related. It is also not surprising that the skill most amenable to mate
selection is vocabulary. Evidently, courting couples spend sometime talking to

each other but are not as concerned with other intellectual skills!

From these family correlations, one can calculate the differences between the

adoptive and biological correlations and, depending upon the model, the ‘‘her-

itabilities.’’ Genetically related persons in ordinary families share about half their

genes. Unrelated people share none of their genes except throughthe selective

placement of adopted children for IQ, of which there is only a slight bias in this

study, as explained earlier. Even though they have always lived together, the

correlations of adoptive fathers’ and mothers’ IQ with adopted children’s IQ

scores are .15 and .04, respectively; thus there is little evidence for either selec-

tive placement or social environmental influence on IQ differences.

Table 6 gives the differences between the IQ correlations of biological and

adoptive relatives and the ‘‘heritabilities,’’ based on a simpleminded model—

multiplying the difference between the correlations of biologically related and

unrelated pairs by 1.6, based on biological families sharing half of the total

genetic varianceplus that portion due to assortative mating (r = .25 for parents).

A footnote to the table explains this calculation. This naive model throws the

genotype-environment (GE) covariance (if any) into the genetic term, because

only biologically related parents transmit both genes and environments to their

offspring. The ‘‘heritability’’ terms calculated here are really additive genetic

variance plus GE covariance in the parent-child comparisons and broad her-

itability (@ncluding some dominance)in the sibling comparisons. Theinexactitude

of the measures, however, makesthis distinction academic, in all probability.

The differences between biological- and adoptive-family correlations in total
IQ range from .24 to .38. Multiplying this difference, then, we find that the values

for the combination of genetic variance and GE covariance range from .38 to .61.

Although this range of ‘‘heritability’’ values is a far cry from .80, it is substan-

tially different from 0.

In the simplest-minded genetic model that assumes no environmental trans-

mission or genotype-environmentcovariation, the regression of offspring value

on midparent value is an estimate of narrow heritability or the proportion of

additive genetic variance in the total variance (Falconer, 1970). The value of the

midparent regression coefficient for total IQ is .52, as shown in Table 7. By a

more sensible model for behavioral traits, one that allows for environmental

transmission, the regression of adopted offspring on adoptive midparent valuesis

subtracted from the biological midparent-child regression. The resulting value of
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Table 6. Differences between the Correlations of
Genetically-Related and Unrelated Family
Members and ‘‘Heritabilities’’

Related- 1.6(Tap.c-
Unrelated Tap-c)*

Child Score MO FA CH MP MO FA CH
Total WAIS IQ 31 24 «38 «£38 «£50 «138 ~—=(CO61
Subtests

Arithmetic 27) 23> ..27') «37 «438 3743
Vocabulary 10.15 .11 .17 116 124 «18
Block Design 16 .30 .16 .26 .26 .48 .26
Picture
Arrangement .20 .10 .12 .14 .32 .16 .19

MO = mother-child; FA = father-child; CH =
child-child; MP = midparent-child.

* The usualcalculation for heritability would be to
multiply the difference between the biological and
adoptive family correlations by two, becausethere-
semblance of bio members dependson sharing half
their genes and home environmentsandthat of adop-
tive members on sharing only the family environ-
ment; thus, the difference equals half of the genetic
variance in the populations from which the families
were sampled. But biological parents and their chil-
dren (and siblings) are genetically related by half
only when parents are mated randomly for the trait
being measured. Because parents are not randomly
mated for intelligence (the correlation being about .25
in this sample), there is less genetic variability within
the biological families, which leadsto a higher corre-
lation among the biological family members. To cor-
rect for this in the comparison of biological and
adoptive family pairs, it is necessary to multiply the
difference between the pairs by 1.6 rather than two
based on the following formula:

1+m
Tpio — Tadopt = — h2

2
where m is the phenotypic correlation between the
parents.

the midparent heritability estimate for total IQ is .38 in the population from
which we sampled.

We have focused on the total IQ score for several good reasons. First, the
other tests are parts of this larger whole. Second, the subtests are less reliable
than the total score. And, last, the meaning of the whole is greater than the parts
taken singly. It is also clear that total IQ has the highest heritability as estimated
from the parent-child correlations and from the sibling comparison. These results
lead to the same conclusion reachedearlier from the regression ofchild IQ on the
family background and parent IQ data—namely, that half or more of the con-
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tribution that parents make to differences in their offspring’s intellectual level is

genetic.

Wehaveresisted so far, from ignorance and fear of some formidablecritics,
the temptation to analyze our data in more sophisticated ways. We cannot defend
all the assumptions that must be madeto justify elaborate models and therefore
have hesitated to throw ourselves into an inevitable fray.*> Nonetheless, it seems

evident to us that the study of adoptive and biological families provides extensive
support for the idea that half or more of the long-term effects of ‘‘family back-
ground’’ on children’s intellectual attainments depend upon genetic, not en-
vironmental, transmission. Furthermore, in the range of environments sampled

in this study, there is little evidence for any measured environmental effects in

‘‘family (SES) background.’’ Birth order is the only variable with substantial

effects in the adoptive families, and that accounts for about 4% of the IQ varia-

tion among the adolescent children.

DISCUSSION

Accidents of birth do leave us at the genetic mercy of our parents, it seems.

Different people have different responses to the same environment, and the

effects of differences in environments within the range we sampled are very

small. The comparison of the coefficients of child IQ on family background

would lead one to conclude that in unrelated families, the effects of the de-

mographic variables we measured are nearly nil. Even adding a direct measure of

social parental IQ does not substantially increase the explained variance for

adopted children’s IQ differences.

The IQ coefficients for biologically related children are highly biased in

3At the time of writing, Morton and Rao (1977), Cavalli-Sforza and Feldman (1973, 1977), and

the Birmingham groupin genetics (Eaves, 1975, 1976; Jinks & Fulker, 1970; Martin & Eaves, 1977)

have all proposed various models for the transmission of family effects. Goldberger (1975, 1978) has

questioned the assumptionsandspecifications of most of them. There is no one set of assumptions or

parameters that is satisfactory to convince unbelievers. Therefore, we have presented our data in a

form that can be modeled by the various groups, who may then defend their own models.

Ananalysis of means from this adoption study in relation to biological and cultural transmission

of intellectual skills has recently been done by Cavalli-Sforza and Feldman (1977). Using parental

education aS an environmental index, they obtain an estimate of cultural transmission (7) of in-

tellectual skills in the adoptive families as follows: ‘‘We can obtain an estimate of n from the mean

IQ of adopted children (which is 6.2/15 = 0.41 standard deviations above the general mean of the

population):

n = 0.41/0.74 = 0.55 + 0.06

The indication from this preliminary analysis is that the results from means make cultural inheri-

tance about as important as biological inheritance. [p. 10].’’ Their analysis is in agreement with a

‘‘heritability’’ estimate of .5, the value we propose from our family correlations (Table 6).
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regression equations, because the demographic variables are indirect measuresof
the parents’ abilities, which are transmitted to the offspring genetically, as well.
Adding demographic information aboutote of the natural parents of the adopted

children doubles the explained variance, even though that parent has never had

social contact with the child after the first few days in the hospital nursery. If we
had information about the other parent, there is every reason to believe that the
R® would rise considerably. Thus, the final equation for the biologically related
children, with an R? of .31, is about four times as great as that of the adopted
children with comparable information about the social-class environment alone
(even including someselective placement).

It may be thought by somereaders that some unmeasuredvariablesthat really
matter in determining children’s intellectual development do not vary in these

adoptive families, who were selected by the adoption agencies. To argue that the
lack of effect of differences among the demographic andintellectual characteris-
tics of the adoptive families is due to this underlying lack of variation, one must
simultaneously explain the considerable regression of child IQ on the same
family variables, in the same ranges, in the biologically related families. Pre-
sumably, the argument would be that the biological families were not screened
by agencies and do vary on those unmeasured family characteristics that really
matter.

Fortunately, in a younger sample oftransracially adopted children, we have
the same data on adoptive families with their own biological children. Table 7
gives these data. For 143 biological offspring of the adoptive parents, the R?
from the regression of child IQ (at an average age of 10) on family demographic
and parental IQ is .301. For the adopted children in the samefamilies (N = 111,
at an average age of 7), the R? is.156, or about half the coefficient for the

Table 7. Regressions of Child IQ on Family Demo-
graphic Characteristics, and Parental IQ in
Transracial Adoptive Families with Their
Own Children

Biological Early Adopted
Children (143) Children (111)

  

B beta B beta

Mother’s IQ .474 32 .141 13
Father’s IQ 513 .40 —.028 -—-—.02
Father’s

Education .682 14 389 .09
Mother’s

Education — 943 —.15 1.501 25
Father’s
Occupation -—.174 —.23 .008 *

Family Income .445 .06 —-.371 —.06

Total R? 301 .156

 

* F < .01, variable did not enter the equation.
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biologically related children. This result is in accord with Burks’ (1928) regres-
sion of adopted andbiologically related children’s IQ scores at an average age of

7 years on family background indicators. She found R2’s of .37 and .18 for the

biological and adoptive families, respectively.

Wehave argued (Scarr, 1977) that the younger adopted children’sintellectual
skills are more affected by their parents’ characteristics and family environments
than the adolescents in the present study, who—at the average age of 18%

years—have ‘‘gone their own ways’”’ in school and communitysettings and are

less subject to the effects of family differences than are younger children.

Nonetheless, the selection of adoptive parents by agencies does not decrease the

impact of family differences upon their biological children, and differences

among the same parents have less impact on their adopted children.

Comparedto the regression equations for biologically related adolescents, the

magnitude and signs of the regression coefficients for young biologically related

children are suprisingly similar. The regressions of biologically related children

on measures of their family background are found to be rather stable across

samples and greatly inflated by the shared genetic variance in families.

One could argue that the range of environments sampled here is not suffi-

ciently great to bear the weight of any conclusions aboutthe effects of environ-

mental variation in the population. Our counterargument is twofold. First, the

comparison with similarly sampled biological families reduces the force of the

argument. Second, the coefficients of the biological families are much like those

in other studies with more representative samples.

Evenif differences in several demographic measures of family environments

do not contribute much to differences in offspring’s IQ scores, however, one

must not conclude that the levels of environments in general make nodifference

for the developmentofintelligence. Obviously, the average performancelevelof

the adopted children depends onthe average value of their environments. In this

sample, the average level of the environments is above average, and sois the

average IQ level of the unrelated children. Presumably, if they had beenreared in

below-average homes, their average IQ levels would also be below average.

The average IQ of 106 for the adopted children can be explainedpartially by

selection and partially by SES advantages. First, children who are obviously

damaged or genetically defective are less likely to be placed for adoption. If

agencies eliminated from the pool of potential adoptees all of the retarded—

possibly 3% of the population with a mean of IQ 60—the average IQ score of the

adoptable 97% would be 101. Second,if the actual regression of adopted chil-

dren’s IQ scores on family demographic variables is used to predict IQ improve-

ment, an R of .138 yields 2.1 IQ points. Thus, the adoptees would be predicted

to have an IQ average of 103.1, not 106.2, given an SES advantage 1 standard

deviation above the population mean. By the same token, the average IQ scores

of the biological children would be predicted from SES alone to be 104.9. With

the addition of their genetic advantage, the average IQ of biological-family
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adolescents should be 108.0. This is 4.8 points below their obtained average IQ
of 112.8. Where do the extra 3 to 5 points come from?

One hypothesis is that SES is not a perfect indicator of the child-rearing
advantages enjoyed by families who volunteer for social science research; they
are also above averagein their interest in their children. Since we have no reason
to believe that working-class families are on the averageless interested in their
children’s welfare than professional families, volunteers would notbias the slope
of the SES regression but would affect the intercept. Another hypothesis is that
the regression of child IQ on family characteristics is not linear over its entire
range. In the range we measured—from working to upper middle class—the
Slope is relatively flat, but it falls off sharply in the lower-SES groups. Based on
the obvious negative effects of very impoverished environments on children’s
development, weprefer the latter, although our data do not discriminate the two
hypotheses.

The Evidence on Individual Differences as Genes and
Environment

From ourfamily studies, the evidence for some genetic individual differences in
IQ is simply overwhelming. Especially if one considers the past literature, there
are literally dozens of studies that support that mild conclusion. When one
attempts to get quantitative about proportions of genetic variance in IQ scores,
one has to establish a range of probable values rather than any point estimate.
There are several reasons for this. First, there may be real developmental dif-
ferences in the degree to which environmentalinfluences are potent determinants
of individual differences. It seems from limited evidencethat younger children
may resemble their parents more on environmental grounds, because they are
more exclusively influenced by their parents before they are launchedinto the
world of schools, social institutions, and many individual choices.

Second, different cognitive skills that are sampled by different measures may
be more or less environmentally influenced, such as vocabulary compared to
other skills. Thus, different age groups using different measures may well get
somewhat different results. And, third, there are all the measurementandrelia-
bility questions that pertain to any study of cognitiveabilities.

Goingstraightto the heart of the matter, we think that most evidence points to
a ‘‘heritability’’ for IQ of about .4 to .7, given that ‘‘heritability’’ here means the
proportion of variance among individuals sampled in twin and family studies,
which—as we have repeatedly noted—are not representative of lower-SES, ne-
glectful, or abusive environments. If one could include people with really poor
environments, the proportion of environmental variance might rise; on the other
hand, the genetic variance mightalso be increased. It is hard to predict whether
the proportions of variance would changeor not, and in which direction.

It is important to note the lack of systematic, measured, environmentaldif-
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ferences among the adolescents. This suggests that within a range of ‘‘humane

environments,’’ from an SES level of working to upper middle class, there is

little evidence for differential environmental effects. The average level of these

environmentsis such that the children perform intellectually somewhatabove the

population average, even though they have average biological parents. Thus, the

environments sampled in family studies are better than average at fostering

intellectual development. But why are the relatively poor families rearing

adopted children whose IQ scores are nearly as high as those of the children in

professional families? It must bethat all of these seemingly environmental dif-

ferences that predict so well to outcome differences among biological children

are not primarily environmental differences, but indices of genetic differences

among the parents andtheir biological offspring. This brings usto social class.

The Evidence on Social-Class Differences as Genes and

Environment

In 1938 Barbara Burks compared her California adopted and biological children

to those studied by Alice Leahy in Minnesota. Grouping the children by the

occupational status of their adoptive families, Burks computed the average ef-

fects of being born to and reared by, or only reared by, families at different

locations in the social structure. As in all adoption studies, the families do not

vary over the whole SES range; in fact, adoptive samples always omit those

lower portions of the income and educational distributions where big negative

effects can occur. Nonetheless, it is interesting to examine the overall effects of

being reared by a skilled working-class family, or a white-collar family, or a

professional family. As we already know, the intellectual levels of parents in

those groups differ on the average. What about the children?

For biological children of these occupational classes, the average difference

between working-class and professional families was 12 IQ points in Burks’

study and 17 IQ points in Leahy’s. Children adopted by families of the same

occupational classes, however, differed far less—about 5 IQ points in both

studies. Adopted children in professional families scored below biological off-

spring; in working-class families, adoptees scored abovethe natural children—a

very predictable genetic outcome. In our Minnesota studies, we found that the

natural children of the transracial adoptive families averaged 4 to 6 IQ points

above their adopted siblings (Scarr & Weinberg, 1976, 1977a). The adolescent

adoptees averaged 6 IQ points below the biological children of comparably

advantaged families. As in the other studies, there is a far greater relationship

between parental social class and child IQ in the biological than adoptive

families.

Since there is always some selective placement of adopted children into

families that resemble their biological parents, the actual effect of differences in

this middle-to-high range of social-class environments may be less than the 5 or 6
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IQ points cited. Again, let us emphasize that none of these studies speak to
lower-class, deprived, abusive, or any other kind of abominable environments.
Weare only saying that in that portion of the SES range where so many studies
report intellectual differences among children reared in such circumstances, the
differences observed among the children may not be primarily of environmental
origin at all. From the older studies, Burks estimated that genetic differences
among the occupational classes account for about .67 to .75 of the average IQ
differences among the children born into those classes. Ourstudies support that
conclusion.

If this had been a longitudinal study from the Ist year of the children’s lives to
the 18th—with detailed observations of the children’s environments—the regres-
sion coefficients of adolescents’ IQ scores on a better set of environmental
variables may well have been higher. SES variables are far from perfect indices
of children’s experiences. Presumably, more of the total variance in adolescent
IQ would have been accounted for if better environmental measures had been
available. The effect of such a change would be similar in the adoptive and
biological families, since the environments of both were equally represented by
the SES measures. Thus, the amount of variance explained by measured rather
than unmeasured environments might be increased in both kinds of families, but
the genetic variance estimated would remain the same.

Why Study Genetic Differences in Behavior?

Some readers may conclude that family research Supports pessimistic conclu-
sions. Whatis left to the systematic environment? (A lotis left to random events
or is otherwise unexplained!) We do not see these research outcomesas pessimis-
tic in the slightest. On the contrary, these family studies permit behavioral
scientists and social policymakers to sort out important differences in people’s
environments. There are three major reasons that behavior genetic studies of
families are useful.

The first, and weakest one for social policy, is that we need to gain a fuller
understanding of the nature of human behavior. The naive environmentalism of
the past three decades locked us into assumptions that are simply untenable,
useless, and wrongheaded. The average layman had better intuitions about the
nature of human differences than many social scientists purported to have. We
have the suspicion, however, that most environmentalists privately explained
behavioral differences muchasthe rest of the population does. But why should
we continue to be publicly wrong?

The second reason for behavior genetic studies of families is more ‘“‘rele-
vant, ’’ to use a phrase of the sixties. These studies can and do provide diagnostic
clues about the nature of some developmental problems. Just as a good family
history in medicine and clinical psychology expresses a concern for individual
risks, so tracing family patterns of behaviors affords us a look at human behavior
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in the making, and often a more optimistic prognosis. So father was a *‘hyperac-

tive boy’’; today he is a successful businessman. So when mother wasa child,

she had a difficult time meeting new people; today she is a respected memberof

community groups. Social scientists can afford to have more respect for the

individual patterns of development that make us different from one another.

Biological diversity is a fact of life; respect for individual differences comes very

much from that biological perspective and is not trivial victory.

Third, and most important to us, are the implications for intervention pro-

grams. In its baldest form, naive environmentalism has led us into an “‘interven-

tion fallacy.’’ By assumingthatall of the variance in behavior was environmen-

tally determined, we have blithely promised a world of change that we have not

delivered—at great costto the participants, the public, and ourselves. The fallacy

runslike this: If people who do X without our intervention have more desirable

outcomesthan people who do not do X, then we should persuade, or compel, all

people to do X. This is unwise, because some of the reasons for the naturally

occurring differences between those who do and do not do X are not just en-

vironmental differences. Many of these seemingly environmental variations are

actually genetic differences or gene-environmentcorrelations. People who are

different do things differently.

But here is the most costly part of the intervention fallacy—the erroneous

belief that small variations in environments within the ‘“‘humane range’’ have

meaningfully different outcomes for children. If we observe that professional

families take their children to the theater more often than working-class families,

or hang mobiles above their cribs more frequently, some social scientists feel

justified in recommending to everyonethat they take in plays frequently—trather

than playing baseball in the backyard—or hang mobiles over the crib—rather

than carrying the baby about whereverthe parents go. Since these are the child-

rearing practices of the professional class, whose children excel at IQ tests and

in school, all parents are advised to alter their child-rearing practices to follow

suit. It has not been demonstrated that these variations in child rearing are

functionally different in their effects on the children, and we argue that most

‘humane environments’’ are in fact functionally equivalent. Behavior genetic

studies of families can spare us all a homogeneity of environmental practices

imposed by an ‘‘omniscient’’ professionalclass.

Wecan do a better job of designing and implementing effective intervention

programs if we know whichvariations in the environment make a difference and

which ones do not. We can shift our resources to the improvement of those

circumstances that have clear, environmentally deleterious effects on people.

Manyof these we know: Wedonot haveto do research to know that hungeris

not good for children or that child abuse leaves scars. Most of the worst environ-

ments are obviously deleterious. But there are many other marginal and less

obvious practices and conditions that we can only judge from sophisticated

research on the effects of those environments. So it is important to know what
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aspects of the environment have consequences for behavioral differences and
which onesare only apparent variations, based on cultural preferences, genetic
differences, or on gene-environment correlations. People deserve respect for
self-expression and their own modes of child rearing unless there is clear en-
vironmentalreason to intervene. Behavior genetic methodswill help us to gain a
far clearer understanding of which environmental variables to worry about.

But let us recall that the average level of our environment is the most impor-
tant determinantofthe level ofbehavioral development. Therefore, by providing
better schooling, nutrition, health care, psychological services, and the like, we
can raise the average level of the environmentand of behavioral developmentin
the whole population. But some of you will argue that there are real dangers for
social policy from research on individual and group differences. We see no
necessary connections betweenthescientific results reported here and any social
policy. Science is not politics; nor are social policies primarily dependent on
scientific evidence, however much we might wish sometimes that they were.
Policy matters depend mostly on values, and in this society, many groups com-
pete over the translation of their values into policies.

Frankly, we think such pluralism is healthy, because as scientists we have no
special wisdom in policy matters. Our unique gift to the society is the most
objective look we can manageat the nature of the human condition. Hopefully,
that information will be noticed and used to improve humanlives. Ascitizens,
we can try to be heard, so that our work will have the effects we personally value;
but in doing so, we must be very careful not to throw away our unique
contribution—a set of methods and standards oftruthfulness that distinguish us
from many other groups.

Conclusion

The conclusion that wefeelis justified by our data is that intellectual differences
among children at the end of the child-rearing period havelittle to do with
environmental differences among families that range from solid workingclass to
upper middle class. These results have important implications for sociological
and economic studies of the long-range effects of family background on adult
achievements. The persistent finding that differences in class background bias
adult achievements has beeninterpreted to meanthat differencesin family envi-
ronments during the child-rearing period enhance or impede the intellectual,
educational, and occupational achievementsofthe offspring, for a lifetime. From
our data, it appearsto usthat these linkages should be reinterpreted to mean that
differences in family backgroundthat affect IQ are largely the result of genetic
differences among parents that affect their own status attainments and that are
passed on genetically to their offspring, whose status attainments are sub-
sequently affected. The implications of these results are that social scientists
should be very wary ofinterpreting the causes and effects ofclass differences in
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studies of biological families. We should also be sensitive to the genetic trans-

mission of family characteristics.
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Comments and Replies

THE NON-INFLUENCEOF ‘FAMILY BACKGROUND’

ON INTELLECTUAL ATTAINMENT: A CRITIQUE OF

SCARR AND WEINBERG

This critique places a recent article by Scarr and Weinberg into the eugenic or

hereditarian school of studies which have examined therelative impacts of genetics

and environment on I.Q. Because of the tremendous policy implications of the

resolution of the I.Q. debate, studies bearing on the question should be closely

scrutinized for scientific rigor and objectivity. The Scarr and Weinberg article

fails to meet rigorous scientific standards for several reasons. The theoretical

concepts of genetics and environment are not explicitly and satisfactorily opera-

tionalized. The authors explain only a very small portion of the variance of the

dependentvariable, adolescent I.Q., yet make conclusions based upon these insig-

nificant results. Sampling bias undercuts environmentalvariation and jeopardizes

external validity. The use of regression analysis is unclear, and correlation ‘herita-

bility’ analysis is arbitrarily and unfoundedly employed.

The perpetual debate in social science concerning therelative contributions of

genetic inheritance and environment uponindividual developmentin general and

intellectual achievementin particular is not only intrinsically interesting, but also

has social policy implications. So great are the policy implications of this debate

for the distributions of rewards within society that two clearly indentifiable

camps have emerged on the issue, despite a lack of rigorous application of

This comment by Marcia Whicker Taylororiginally appeared in American Sociological Review,

1980, 45, 912-916.
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scientific methodology in developing causal links and despite inconclusive data.
One school of authors of studies of IQ test scores and of factors causing score
differentials between groups is the eugenic or hereditarian school and includes
the works of Burt, McDougall, Davenport, Eysenck, Jensen, and Reed and
Reed. Into this campalso falls the recent study by Scarr and Weinberg (1978).
This school argues that the impact of heredity upon IQis great and exceedsthe
impact of environment upon IQ. The other camp, called the environmental
school, or the ‘naive environmental’ schoolbyits critics, remains skeptical that
importance of heredity in IQ development exceeds the importance of environ-
ment. These authors cite the known deleterious effects of malnutrition, disease,
and deprivation from poverty upon IQ developmentas proof of the potency of
environmental factors. Into this second campfall on-going studies by the Na-
tional Center for Health Statistics examining links between family income and
well-being and standardized test and outcomes; Drillien’s work examiningsocial
class, birth weight and IQ scores in all-Nordic child populations; Sexton’s
examination of the entire school population of Detroit; the explanation of group
differences by Pasamanick and Knobloch, Mercer, and Mayeske;andthe studies
of Eichenwald and colleagues of mental retardation prevention through the con-
trol of infectious diseases.

To the degree that the impact of genetic inheritance is greater than that of
environmental factors, dominant groups in society may not only de expunged of
guilt for disparities in intellectual attainment with minority groups, but they are
also alleviated of responsibility for compensatory education and other environ-
mental mechanisms to close the gaps. Throughout history, the policy conse-
quences of this intellectually unresolved question have already been great.
Dominanceof the eugenic or hereditarian school has helpedto establish the racial
immigration quotas in the U.S. Immigration Act of 1924. Between 1925 and
1941, the effect of this act was to reduce by over six million the immigration flow
of groups labeled inferior by IQ test results, such as Jews, Italians and Greeks.
During the same time period in Germany and Europe, eugenicism run rampant
contributed the horrific genocide of the Holocaust. In the U. S., the Supreme
Court doctrine of ‘separate but equal’ education for blacks in practice was often
separate, unequal, and justified by eugenic philosophy. More recently the en-
vironmental school has provided justification for compensatory education pro-
grams. Because of the obvious emotionalism of the debate and the magnitude of
its outcome for public policy, both historically and in the future, academic
research on the subject should strive for impeachable objectivity, avoiding con-
clusions which are unsupported by scientifically collected and analyzed data.
Thus, each new piece of evidence bearing on the genetic inheritance-
environmentquestion should be scrutinized with great interest for scientific rigor
and legitimacy. The Scarr-Weinbergarticle (1978) is no exception to this rule.

Scarr and Weinberg employ data collected on two samples of families:
“‘biological’’ families, or those who have children by the birth process and
whose offspring are consequently genetically related, and ‘‘adoptive’’ families
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whose children are adopted shortly after birth and are consequently not geneti-

cally related to the adopted parentsor sibblings. Onthe basis of analysis of these

data, Scarr and Weinberg conclude ‘‘it seems evident to us that the study of

adoptive and biological families provides extensive support for the ideathathalf

or more of the long-term effects of ‘family background’ on children’s intellectual

attainments depend on genetic, not environmental, transmission.’’ (1978:686)

This conclusion is incredible since none of their data, nor their analysis of the

data, supports this conclusion. Furthermore, their tortuous analyses often obfus-

cate rather than clarify the evidence bearing on the basic question of genetic

inheritance versus environmental impacts. The conclusions that seem so evident

to Scarr and Weinberg may not appear so obviousto others, for these reasons:

1. Lack of Explicit Operationalization of Theoretical Concepts Em-

ploved. What is being measured and tested in the Scarr-Weinberg research1s

ambiguousand slippery. While the authors begin their presentation by discussing

the potential saliency of ‘‘family background’’ onintellectual attainment, they

quickly switch to a discussion of ‘‘behavior genetic’’ methods and argue that

‘theoretically, regressions of adopted child outcomes on adoptive family charac-

teristics will provide genetically unbiased estimates of true environmentaleffects

in the population. ’’ (1978:675) While the regressions of adopted child outcomes

on adoptive family characteristics do provide estimates of the environmental

effects of the particular family characteristics measured and employed in the

analysis, those family characteristics employed by Scarr and Weinberg are by no

means inclusive of all relevant environmental effects. Indeed, the Scarr-

Weinberg family variables are not even inclusive of all relevant familial en-

vironmental effects, as any attempts to measure the nature and intensity of

nurturing or parental interest in child learning andintellectual attainment have

been precluded. To imply, as do Scarr and Weinberg, that because the biological

and adoptive families have slightly different R?’s in the regressions that genes

and not environment are the source of family background transmissionsis inap-

propriate. More precisely, the authors never clarify what specifically oper-

ationalizes the concepts family genetic transmission, and family environment

transmissions. Are all of family characteristies of the biological sample measures

of family genetic transmission? If all of these variables (eg. father’s education,

mother’s education, father’s occupation, family income, birth rank, number of

children, father’s IQ, and mother’s IQ) are indeed indirect measures of family

genetic transmission in the biological family sample, why are they not more

highly correlated? No correlation of family background characteristics ex-

ceeds .61 (Table 2, 1978:678), the correlation for father’s occupation and

father’s education, and mostcorrelations of family characteristics in the biolog!-

cal sample are considerably less. One could arguethat the relationship of father’s

occupation to father’s education, for example is a greater reflection of labor

market demand than of family genetic transmission to adolescent IQ.
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Whether the family background characteristics of the biological sample mea-
Sure genetic tranmissionsatall is doubtful at worst and conjecture at best. If one
concedesthat at least some portion of these background characteristics measure
genetic inheritance, the thoughtful reader must conclude that the family back-
ground characteristics for the biological sample in the Scarr-Weinberg study are a
mixture of genetic and environmental transmissions, to the degree that genetic
inheritance is measured at all. How the authors can then conclude, as they do,
that these family background characteristics actually understate rather than over-
State measured genetic transmissions (1978:688) is most perplexing.

2. Very Small Explained Variance in the Dependent Variable. Even to
the casual reader familiar only with the rudiments of regression analysis, the
aspect of the Scarr-Weinberg regression equations totally ignored by the authors
but, nonetheless, so obvious and compelling, is the paltry amount of variance in
the dependent variable, even by social science standards, explained bythe inde-
pendentvariables they employ. The bulk of thearticleis spent arguing about the
relative contributions of various independent variables, as well as the larger
meaning of those variables for the gene-environment debate, whenthe reported
R*’s show that all of the independent variables combined explain almost none of
the variance in adolescent IQ. For the biological sample, the highest R? obtained
is .31, while for the adoptive sample, an even lower .16 is the best obtained.
Eight independentvariables are used to obtain the model explaining 31% of the
biological sample dependent variable variance, while 11 independentvariables
are used to obtain the model explaining 16% of the adoptive sample dependent
variable variance. The obvious conclusion from these R2’s is that family back-
ground characteristics explain almost nothing about adolescent IQ variation—-an
incredible finding, which should have lead the authors to comment, as doesthis
reply on the non-influence of family background, at least as measured by Scarr
and Weinberg,on intellectual attainment. With so little of the total variation in
the dependent variable explained, to dwell at length, as do the authors on the
relative contributions of independent variables is to make ‘‘much ado about
nothing’’. Despite R?’s which never explain more than .31 of the variance, and
despite the fact that these low R?’s were generated by mixture of environmental
and genetic transmission measures, the authors blithely conclude that genetic
transmissions account for 40 to 70% of adolescent IQ variation, a finding totally
unsupported bythe data.

3. Sampling Bias Undercuts Environmental Variation and Jeopardizes Ex-
ternal Validity. Random sampling is not employedto extract an unbiased sam-

that is, the

  

samples reveals that the largely self-selected samples were atypical of the general
population in several potentially salient ways(eg. family income, parental educa-
tion levels, etc.). Furthermore, the sampling procedure compressed the variance



388 COMMENTS AND REPLIES

for environment, if socio-economic characteristics were meant to measure envi-

ronment. In essence, environment is held fairly constant at enriched levels for

both samples. The subsequent finding that observed variation in the dependent

variable is based on inheritance transmission is notstartling, given that environ-

mental variance was compressed, while genetic variance, especially for the adop-

tive sample, was not.

4. Unclear Use of Regression Analysis. If the authors intended for birth

rank and family size to measure environment and the remainderof family back-

ground characteristics to measure genetic inheritance for the biological sample,

the rationale underlying the order in which the regression variables were loaded

when analyzing the two samples is unclear. Standard procedure when a re-

searcher is attempting to demonstrate the greater significance of one variable or

set of variables, as Scarr and Weinberg implicitly if not explicitly are trying to

demonstrate the greater potency of genetic transmission measures, is to load all

other independent variables first. The variable or variables in which onehasthe

greatest interest are then loaded in a second stage and are regressed into the

residuals resulting from the first stage regression with all other variables. Not

only do Scarr and Weinberg not follow this procedure, but they intersperse the

‘“‘“environmental’’ variables of birth rank and family size with ‘‘genetic’’ var-

lables.

Secondly, the relative contributions of any independent variable in a regres-

sion equation to explaining dependent variable variation dependsin part on what

other independent variables are in the equation. Hence, one can only compare

independent variable effects across regression equations if the exact same var-

iables are employed in each equation, a procedure whichis violated when addi-

tional variables for natural mother characteristics are loaded into the adoptive

sample, in addition to other family background characteristics. A more appropri-

ate comparison would be to compare the natural parent characteristics for both

samples. While IQ scores may not have been readily available for natural mothers

of adopted children, surely additional data on the natural mothersin the biological

sample equivalent to the data obtained for natural mothers of adopted children

could have been secured. However, only education for the former group was

used and data on age and occupation which wascollected for natural mothers of

adopted children wasnot obtained for the natural mothersof the biological sample

—a puzzling omittance, despite the fact that some mothers did not ‘‘work.”’

(Housewives would counter that they do work.)

Thirdly, because the signs of some regression coefficients are opposite from

the sign from the direction anticipated, the authors ignore them in the analysis

and discuss total R2’s. This is compounded, however by the invalidation of

cross-regression equation comparisons since family back-ground characteristics

are not measuring, by the authorsassertion, the same kind of transmissionsin the

two samples. Had equivalent measures been loaded for the two samples simul-



1.2. A CRITIQUE OF SCARR AND WEINBERG 389

taneously, two-sample significancetests testing for the cross-equation differences
in equations might have been conducted.

5. Arbitrariness in Correlation ‘‘Heritability’’ Analysis. Having failed
with regression analysis at showing that family background characteristics are
Salient to adolescent IQ, the authors launch into bivariate correlation analysis.
That correlations among related family members of the biological are generally
higher than the equivalent correlations among unrelated family membersof the
adoptive sample is interesting, although given that no control variables are em-
ployed, the possibility that spurious relationships which might account for the
higher biological sample correlations cannot be discounted. Then, however, on
the basis that related family members share half of their genes, the authors arbi-
trarily decide to multiply the difference in correlations between samples by 1.6
(2 adjusted for ‘‘assortive mating’’) in a calculation that makes no theoretical
sense. If adolescents in the adoptive sample share no genes with adoptive parents
and biological sample adolescents share all genes with their natural parents, half
with the motherand half with the father, then the difference between sample cor-
relations alone should reflect genetic transmissions. If one is concerned about
assessing the combined effect of both parents, midparent-child correlation differ-
ences would be more appropriate. Unfortunately, for Scarr & Weinberg mid-
parentcorrelation differences are less than those obtained bythe arbitrary multi-
plications.

6. Unexplained Sample Differences. Scarr and Weinberg use enlarged
samples for their correlation analysis. Given the ability of most regression pro-
gramsto handle missing data in a pair-wise fashion, the rationale for the smaller
sample sizes for the regression analysis are never explained.

In conclusion, what began as an interesting and imaginative piece of research
did notlive up to its original promise, primarily due to the lack conceptual clarity
in specifying the operationalization of key concepts, and the author’s haste to
prove the potency of genes.
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REPLY

CALLING ALL CAMPS! THE WAR IS OVER*

Weappreciate the opportunity to address again the readership of ASR, because

the journal is central to the social sciences. Contrary to Taylor’s muddled

chauvinism, we proposethat the Hundred Years War between nature and nurture

is over. Herlast-ditch skirmishes with genetic differences in behavior bear as

little resemblance to current thinking in the social sciences as Shockley’s sperm

bank bears to contemporary thought in the biological sciences.

The problem westudied,the effects of ‘‘family background”’, is of concern to

both social and biological scientists. A multi-disciplinary perspective provides

more complex models, which can lead to more complete explanations of the

phenomenaofparental influence on their children. Although there are advan-

tages to viewing the same problem through several conceptual lenses, there are

inherent difficulties in communication among people from several disciplines.

Taylor, like most social scientists, seems to be familiar with the concept of

‘family background’’, as it is used in the social sciences, to mean the total

biasing effects of family membership on long-term outcomes of children. The

focus of social science research is on how muchbias, regardless of the sources of

the bias. Most social scientists state or imply that family environmental dif-

ferences are the source of ‘‘family background”’ effects.

Evolutionary biologists and behavior geneticists focus on how ‘‘family back-

ground’’ affects long term outcomesof children. ‘‘Family background”’ is con-

sidered to include the effects of shared genes and shared environments. Taylor

evidently does not understand that questions about sources of bias in ‘‘family

background’’ for children who are genetically-related to their parents must in-

clude a consideration of both genetic and environmental transmission from parent

to child. In our study of adoptive and biologically related families, we attempted

to answer both social and biological questions of ‘chow much’’ and ‘‘how’’.

As psychologists, sympathetic to both social and biological perspectives, we

are concerned with sources of individual differences and with the application of

developmental psychology to the welfare of children and their families. (e.g.,

Scarr, 1969 on birth weight and IQ; Scarr and Williams, 1973 on early interven-

tion for low birth weight infants; Scarr, 1979 special issue of the American

Psychologist on psychology and children’s welfare; Scarr and Schwarz, 1979 on

an early intervention program; Weinberg, 1979 on preschool intervention pro-

grams; Weinberg and Moore, 1975 on the evaluation of early intervention pro-

grams.) We are committed to the realistic use of environmental interventions on

behalf of children. An integral part of our conceptual framework is the under-

*This reply by Sandra Scarr and Richard A. Weinberg originally appeared in the American

Sociological Review, 1980, 45, 859-865. Copyright © 1980 by American Sociological Association.

Reprinted by permission.
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standing that human variation depends most often on both genetic and environ-
mental differences.

Differences versus Development

A commonerror amongsocial scientists is the failure to distinguish genetic and
environmental sources of individual differences in behavior from the necessary
roles of both genes and environments in behavioral development. One cannot
assess the relative impact of heredity or environment on intelligence perse,
because everyone must have both a viable gene complementand an environment
in which the genes can be expressed over development. No genes, no organism;
no environment, no organism.

Behavioral differences amongindividuals, on the other hand, canarise in any
population from genetic differences, from variation among their environments,
or both. Imagine a population of genetically identical clones who are reared in
family environments that vary from working to upper middle class. Any be-
havioral 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 these individuals are accounted
for by their genetic variability. Notice that in the two fantasies, the organismsall
have both genes and environments for development. In human populations,
behavioral differences among people arise most often from both genetic and
environmental diversity.

Theory and Operations

The theoretical bases of the research we reported are both population genetics
and principles of socialization. Individual genetic differences in populations
result from the evolutionary history of selection and variation and the transmis-
sion of genes from one generational pool to the next — from parents to their
children. Concepts in population genetics were operationalized by studying
families of different degrees of genetic relatedness —parents who transmit half of
their genesto their children comparedto parents whotransmit noneoftheir genes
to their children. From the theoretical perspective of socialization, human parents
provide the rearing environment for their children, regardless of their genetic
relatedness. In adoption studies, however, the natural parents of adopted-away
children transmit only their genes and not their social environments to their
offspring. Thus, adoption provides a naturally-occurring experiment for studying
the effects of genetic variation and differences in socialization. |

The study of adoptive families provides an opportunity to estimate the effects
of environmental differences on individual behavior. The fact that all adoptive
families provide environments in the normal species range meansthatall adopted
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children’s genotypes have the opportunity to be expressed (with genetically

variable results). Adoptive parents transmit no genesto their children, although

selective placement creates a very small (<.01) genetic correlation in adoptive

families.

In our study, the biological families provided similar environmental oppor-

tunities for the development of their children. In biological families, however,

each parent contributes a random half of his or her genotype to each child.

Weoperationalized the concept of genetic IQ differences in the populationof

working to upper-middle class whites in the U.S. by comparing IQ resemblance

among membersof the biological and adoptive families drawn from this popula-

tion. We compared pairs of family members whoshare abouthalf of their genes

with pairs who share virtually none of their genes. That is, by subtracting the IQ

correlation of adoptive pairs from that of biological pairs, one subtracts the

effects of environmental differences among families, measured by adoptive pair

resemblance. The remaining, surplus resemblance of biologically-related pairs

must be due to their greater genetic resemblance.

Because biologically-related parents and children share about half of their

genes, the remaining covariance is an estimate of about half of the genetic

variance in the population from which the families were drawn. To estimate the

total effects of genetic differences one must nearly double the difference between

the correlations of biological versus adoptive relatives.

To calculate the genetic influence of both parents on each child (midparent-

child correlation), one does not merely add up the genetic correlation of each

parent with the child. Although the explanation of the midparent-child correla-

tion is complex (see Falconer, 1970, pp. 179-181; Munsinger, 1975, pp. 624-

625), the value is predicted by the term \/2r,,, where rp, is the correlation of

one parent with the child. The calculation is affected by the assortive mating of

parents.

Whenthe sameparents have more than onechild, the siblings share about half

of their genes, because each child receives a random half from each parent. Some

siblings will have by chance as few as 40 per cent or as many as 60 per cent

shared genotypes.

Whenparents are not mated at random fora trait, as they are not for IQ, then

the genetic correlations in biological families average more than 0.50,a fact that

should be used to adjust estimates of genetic differences, as we did in our

non-arbitrary multiplier of 1.6. The theoretical reasons for this multiplier are

given in the lengthy footnote to Table 6 in the original article.

The midparent-child correlation is the best estimate of that portion of the

genetic variance that is additive. Any effects of the parents’ particular gene

combinations are not included in the midparent-child or parent-child correlations.

Thus, the differences between parent-child and midparent-child correlations in

biological and adoptive families are measures of additive genetic variance or

narrow heritability. Sibling correlations do include portions of the dominance
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and other non-additive genetic effects. The estimate of broad heritability from
the sibling correlation (0.61) was naturally larger than the estimate of narrow
heritability from the midparent or parent-child correlations (0.38-0.50). As we
also indicated, sibs share a commonrearing environment, not shared by parents
and their children.

Representative Sampling

The population from which the adoptive and biological families were drawn was
certainly not the entire U.S. white population. As we emphasized repeatedly,
these families do not include lower class or economically deprived or abusive,
neglectful environments. Norare the families representative of racial minorities.

Weagree with Taylor, that the range of SES sampled by families in this study
was necessarily restricted. Although the correlations among parental income,
education, and occupational prestige were as high as those reported by studies
with more representative samples (see p. 365), all of the children were reared in
non-deprived, non-abusive environments. We agree that, ‘‘the subsequent find-
ing that observed variation in the dependent variable is based on inheritance
transmissionis notstartling, given that environmental variance was compressed,
while genetic variance, especially for the adoptive sample, was not’’ (Taylor,
this volumep. 388). The fact that the SES range of these families includesat least
two-thirds of the U.S. white population in this age cohort makesthe results of
some interest, however.

Even within the range of working class to upper middle class U.S. white
families, the regression equations included only SES, parental IQ, sibling order
and family size measures of ‘‘family background’’, which ‘‘are far from perfect
indices of children’s experiences’ (p. 379). But these are a more complete
set than most social science studies of ‘‘family background’’ include. Fur-
thermore, with the inclusion of a better set of such measures, ‘‘the amount of |

variance explained by measured rather than unmeasured environments might be
increased in both kinds of families, but the genetic variance estimated would
remain the same’’ (p. 379). Given the nature of the ‘‘family background’’ mea-
sures, ‘‘much of the varianceis still unexplained, of course!’’ (p. 379).

Unmeasured Environments

The unmeasured effects of differences among family environments are in fact
estimated as part of the total environmental variance by the adoptive family
correlations. That is, the slight IQ resemblance between adoptive parents and
adopted children and between adopted siblings necessarily meansthat 18 years of
being reared in different family environments (measured and unmeasured) has
only slight effects on the children’s IQ differences. Andit is from the comparison of
correlations between biologicalrelatives and correlations between adoptive fam-
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ily members (not from the regression equations) that we were able to estimate

that 40 to 70 per cent of the adolescents’ IQ differences resulted from genetic

differences among them (see Tables 5 and 6). By contrast, the median cor-

relation among adoptive parents, children, and siblings shows that only 9 per

cent of the IQ variance results from total differences among family environments

in this SES range.

Regression Equations

Tables 3 and 4 presented three sets of comparable regression equations for

biological and adopted adolescents’ IQ scores, in columns 1-6. Thefirst set,

columns 1 and 2, gives the family SES variables usually considered in social

science studies of ‘‘family background’’. For the adopted children, these mea-

sures index differences in only their family environments. For children biologi-

cally related to their rearing parents, the same SES variables represent both

genetic and environmental transmission, as Taylor notes. It is precisely the

comparison of the equations for the adopted and the biological adolescents that

permits an estimate of the relative importance of genetic and environmental

differences in these indices of ‘‘family background’.

In columns3 and 4, sibling order and family size have been combined with

the SES measures, but not in a stepwise fashion, as indicated by the changes in

the coefficients on SES. Theset of variables in these equations represents indices

of both between and within-family differences in ‘‘background”’.

In columns5 and 6, the IQ scores of the rearing parents have been included

with the previous variables. Parental IQ has rarely been available in social

science studies of family effects on offspring, but is of great interest to behavior

genetic studies of family effects. Again, it can be seen by changesin coefficients

from the preceding columnsthat the variables entered the equation simultane-

ously to produce the best weighted combination of predictors.

The last two equations, columns 7 and 8, are unique to the adopted children,

because their rearing parents are not their genetic parents. When some informa-

tion about the adopted child’s genetic background was introduced, the variance

explained in the children’s IQ scores was doubled over that explained by dif-

ferences in adoptive rearing environmentsalone.

As Taylor notes, the measures of differences in rearing environments (both

between and within family indices) accounted for only 7.5 per cent of the

adopted adolescents’ IQ variance. By contrast, the same variables accounted for

31 per cent of the IQ variance among biologically-related adolescents, because

parents in this SES range transmit their intellectual and social status achieve-

ments to their offspring by genetic as well as environmental means. Taylor’s

evaluation of the importance of 31 per cent of the variance should be seen in the

context of the expected R?. Because parents and their children neither share all of

their genes, nor all of their experiences, random,individual genetic variance and
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experiences unique to individuals should accountfor at least one third of the IQ
variance. We do not knowofanystudiesof ‘‘family background’’ that accounted
for more than 35 per cent of the children’s IQ variance (see Burks, 1928; Leahy,
1935, Sewell & Hauser, 1975; Duncan, Featherman, and Duncan, 1972; Gril-

liches and Mason, 1972; Jencks, 1972; Jencks and Brown, 1978).

The ““Same” Equations

Taylor requests comparable regression equations of child IQ on ‘‘family back-
ground’’ characteristics for adoptive and biological families, using pairwise
deletion. We chose casewise deletion to avoid the suspicion that we had unfairly
weighted partial information on employed mothers and natural fathers of the
adopted children. Table 1 shows comparable sets of equations for biological and

TABLE1

Standardized Regression Coefficients of Adolescent |Q on Demographic

Characteristics of Rearing and Genetic Parents in Biologically-Related

and Adoptive Families (Pairwise Deletion)

 

Adolescents’ IQ Scores

Biological Adopted

Zero order Zero order

(N) beta r (N) beta beta r

Rearing Parents

Father’s Education 262 .26 25*** 179 —.04 —.53 .07

Mother’s Education 262 17 28*** 188 .02 —.40 .09

Father’s Occupation 269 —,.12 10 182 .09 12 11

Mother’s Occupation 183 .03 .O9 114 ll 7 12

Father’s Age 269 13 11 182 .O7 — 1.25 12

Mother’s Age 269 —.06 11 19] .O5 92 13

Genetic Parents

Father’s Education 24 1.15 .43*

Mother’s Education 184 .0O 2B***

Father’s Occupation <10

Mother’s Occupation 154 .08 .17*

Father’s Age 23 OO 17

Mother’s Age 184 .04 —.06

R? 11 .037 483
Adj. R? 08 —.021 ~1.238
F 3.63 0.638 0.281
df 6,173 6,99 10,3

 

*p < .05.

ED < .OOL.
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adoptive families, including the educational, occupational, and age differences

of rearing and genetic parents.

Three regression equations have been calculated, two that contain the same

variables for the adopted and biological adolescents (rearing family only) and

two that contain the same information — sort of. As Taylor requested we show

the regression of adolescent IQ on the educational, occupational, and age levels

of both the rearing and genetic parents for both groups of adolescents. Unfortu-

nately, as we reported in the article, there is insufficient information on the

natural fathers and on the occupational prestige of employed, rearing mothers.

Using pairwise deletion, the regression equations for child IQ on rearing family

background are muchthe sameas they werein the original report. The inclusion

of information about the natural mothers and fathers of the adopted children

greatly increased the R? (from .037 to .483), but the latter is an absurd result

because of the degrees of freedom. We werenot hiding these results, but, rather,

chose not to subject the readers to nonsense.

More informative are the zero order correlations between adolescents’ IQ

scores and the background characteristics of the rearing and genetic parents. The

adolescent IQ correlations with the educational levels of parents whoare geneti-

cally related to their children reachstatistical significance whether or not those

parents had social contact with the children. In the biological families, where the

parents are both the rearing and the genetic parents, mothers’ and fathers’ educa-

tional levels are related to their offsprings’ IQ scores. Similarly the educational

levels of the natural parents of the adopted children are correlated with the IQ

scores of children whom theydid notrear. In addition, natural mothers’ occupa-

tional level has a small butstatistically reliable coefficient with child IQ. No

characteristic of the adoptive parents is significantly correlated with the IQ scores

of the adopted adolescents.

Wehastento reiterate that the average level of IQ in the adopted group is

higher than would be predicted from the intellectual levels natural parents, be-

cause they have, as a group, been reared by adoptive families above average in

SES and interest in children. Differences among adoptive family environments in

the range of working to upper middle class had negligible effects on differences

in the adolescents’ IQ scores, however.

Unexpected Results

‘‘This study was designed to assess the cumulative impact of family environ-

ments at the end of the child-rearing period’’ (p. 360). We expected to find that

the differences among family environments would prove to be of greater impor-

tance by late adolescence then they had been for several samples of young

adopted children (Burks, 1928; Leahy, 1935; Scarr and Weinberg, 1977; Horn,

Loehlin, and Willerman, 1978). Just the opposite was found.In retrospect, our

prediction seems unreasonable, becausebyearly to late adolescence, children are
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subjected to many extra-familial influences (schools, peers, TV, etc.), and they
are far freer than younger children to select their own environments. Parental
influences are diluted by the more varied mix of adolescent experience.

Ourinterpretation of the results now emphasizesthe kind of ‘‘niche building ”’
that is called active genotype-environment correlation (Plomin, DeFries, and
Loehlin, 1979). Different people select different aspects of their environments,
which they find compatible, live in them, enlarge them and deepen them. Part of
what they bring to the selection of niches is genetic differences in what they are
good at, what they enjoy, and what makes them comfortable. Adopted children,
whoare not genetically related to their parents or to each other, build nichesthat
are correlated with their own genotypes but not with those of their family mem-
bers. Biologically-related children also build niches that are correlated with their
own genotypes, but their choices continue to be correlated with those of their
genetically-related family members. We have found continuing resemblance
among the biological but not adoptive family membersin interests (Grotevant,
Scarr, and Weinberg, 1977), personality (Scarr, Webber, Weinberg, and Wittig,
1981), attitudes (Scarr and Weinberg, 1981), and specific cognitive skills
(Carter, 1976). Genetic resemblance and genotype-environment correlations
continue to affect IQ resemblance into later adolescence, whereas the effects

of commonfamily rearing environments wane.

Calling a Truce Between “‘Camps”

We detailed here our theoretical framework and operational methods, drawn
from both social and biological science in the hope that ASR readerswill return to
the original article to reconsider the evidence. Although it may bedistasteful to
some social scientists to acknowledge genetic sources of individual and SES
differences, it appears to us important to recognize the biosocial nature of human
variation.

We strongly oppose a eugenic strategy that interferes with people’s civil
liberties; we propose that understanding the nature of human variation will facili-
tate the design and implementation of effective environmental interventions to
improve people’s lives.
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The Transmission of
Authoritarianism in Families:
Genetic Resemblancein

° 3 Social-Political Attitudes?

ABSTRACT

Resemblance in authoritarian attitudes (F-scale scores) among family members

has been explained most often by their similar life experiences, including socio-
economic status. This explanation is challenged by the finding that genetically
unrelated families do not share similar attitudes, whereas biologically related

families in the same range of SES do. Middle-aged parents and their adolescent
children resemble each other more in IQ, verbal ability, and authoritarianism

according to their genetic relatedness than to their environmental relatedness.
Within this sample, differences in sociopolitical attitudes, measured by the F

scale, appear to be genetically transmitted from parents to their children in the
form of verbal ability and personality and to show no effect of direct learning.

INTRODUCTION

This is the empirical history of a control variable that failed. In our study of
adoptive and biologically related families, the main focus of the research was on
the transmission of family patterns of intellectual skills, personality, and at-
titudes. We hypothesized that genetic resemblance would be more important in
accounting for intellectual than for personality similarities and that genetic simi-
larity would have nothing to do with the resemblance of family members’ politi-
cal and social attitudes. The pattern of results expected was as follows: (1)
significantly greater intellectual similarity in biological than adoptive families;
(2) somewhat greater personality resemblance in biological than adoptive
families; and (3) equal similarity on attitudinal measures.

399
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Naively, we chose the California F-scale as our measure of social and politi-

cal attitudes, failing to notice in the literature the correlations (often explained

away) between authoritarianism and IQ (see Badgett, Fair, & Hunkler, 1974;

Berkowitz & Wolkon, 1964; Himmelweit & Swift, 1971; Kayser, 1972;

Thompson & Michel, 1972; and Trachtman, 1975). The strong correlation be-

tween IQ and authoritarianism (about —.50 in several large, representative

samples) led Christie (1954) to conclude that the partial correlation between IQ

and F-scale scores had to be about —.20, even with education partialed; educa-

tional differences are, of course, largely confounded with intellectual dif-

ferences.

The relationship between the cultural sophistication of a subject and the nature

of his response to a question or scale item is a highly complicated matter. Through

long experience, social scientists have cometo be especially sensitive to this factor.

Consistently high correlations between attitudinal dimensions and years of educa-

tion, scores on intelligence tests (based largely on what is learned in school) and

various other socio-economic criteria have been found [p. 167].

The standard explanation of these results was that socioeconomic factors

determinedlife experiences that lead to higher authoritarianism, lower IQ scores,

and lower educational levels. The implicit causal modelled from social status to

the other three variables. ‘‘It is a tenable hypothesis that a basic reason for the

greater acceptance of F-scale items among members of lower socio-economic

groupings as contrasted with middle-class individuals is related to the reality of

the referent in the items’’ (Christie, 1954, p. 175).

There were some dissensions from this view, notably by Kelman and Barclay

(1963) and by Himmelweit and Swift (1971), who claimed that a lack of cogni-

tive complexity was an important contributor to high F scores, apart from life

circumstances. However, a prevailing view of authoritarianism has beenthatit is

largely determined by one’s location in the social structure.

Our results disconfirm that explanation and require a reexamination of the

nature of authoritarianism (1) among middle-aged parents and their adolescent

children; (2) in the SES range from working class to upper middle class; and (3)

in the mode of transmission of such attitudes from one generation to the next.

Differences in social-political attitudes, measured by the F-Scale, appear to be

genetically transmitted from parents to their children in the form of verbal ability

and personality and to show noeffect of direct learning.

The Adoption Study Design

How importantare differences in parents’ attitudes in shaping the beliefs of their

children? The answerto this question depends methodologically on separating

the differencesin attitude learning that may occur in the home environment from
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the possible transmission of genetic differences in abilities and personality that

can affect the acquisition of social and political attitudes.

Studies of individual differences across families confound four sources

of variance: Within-family, between-family, environmental, and genetic dif-

ferences. Regressions of individual outcomes on differences in family back-

- ground are not illuminating as to the genetic or environmental sources of out-

come differences, because the differences in family background are correlated

with parental differences. Parents’ differences are transmitted to their biological

children both genetically and environmentally. Therefore, the differences among

offspring reflect the correlated differences in their parents’ genetic and environ-

mental contributions.

Adopted children are not genetically related to the family of rearing; so

environmental differences among the families’ rearing environments are not

confounded with genetic differences amongthe children, asthey are in biological

families. To estimate the total effect of being reared by parents who differ in

social and political attitudes, the scores of the adopted children can be correlated

with those of the genetically unrelated, adoptive parents. The magnitude of the

correlations is a direct estimate of the environmental transmission of attitudes.

The problem with this simple method, however,is that adoptive families are

not a random sample of the population to which one wouldlike to generalize,

because they have been selected by agencies for being above average in many

virtues, including socioeconomic status and, probably, benign attitudes toward

others. Thus, adoptive families are always a biased sample. To estimate the true

environmental effects of differences in parental attitudes, one needs a compari-

son sample of biological families who have been similarly selected to be biased

toward above-average characteristics, including attitudes. Any greater similarity

among members of the biological families than among those of the adoptive

families would be attributed to their genetic relatedness if the families are oth-

erwise similar in the means and variance of their relevant characteristics and

scores. To the extent that the selected adoptive- and biological-family samples do

not representthe full range ofattitudinal (and other) variation, the absolute level

of their correlations will be biased downward, but the comparison ofthe similarly

selected adoptive and biological parent-child coefficients will not be affected.

This study included both adoptive and biologically related families to estimate

‘“‘true’’ environmental determinants of differences among children in their in-

tellectual, personality, and attitudinal outcomes. The ‘‘children’’ to be reported

here are the oldest adoptive sample ever studied. The study was designed to

assess the cumulative impact of family environments over the entire child-rearing

period. If differences in family environments have lasting impact on individual

differences in intellectual functioning, personal adjustment, interests, and at-

titudes, the study of late adolescents who were adopted in the first few months of

life should reveal those differences.
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METHOD

Subjects

The subjects in this sample are members of 120 biological and 112 adoptive
white families in Minnesota. The adoptive families include 194 adopted and 15
biological children between the ages of 16 and 22. Of the 194 adoptees, 186 have
complete attitudinal and IQ data. The biological families include 252 children
with attitudinal and IQ data. Adoptive families were recruited through the De-
partment of Public Welfare (DPW), whose director sent letters on behalf of the
study to all families who had adopted children between 1953 and 1959. We were
particularly interested in families who had adopted at least two children: so our
recruitment concentrated on those volunteers with two available children be-
tween the ages of 16 and 21 at the time of testing.

The biological families were recruited through newspaperarticles and adver-
tisements, word of mouth, and the adoptive families. Approximately 153 biolog-
ical families came from public media contact and about 41 from recom-
mendations of the adoptive families. Of these, 122 were chosen to come to the
university for the full evaluation on the basis of convenient scheduling and
location.

ments for their time and transportation and bonuses for recruiting other families.
The data were collected from July 1974 to June 1976.
A crucial methodological consideration for any adoption studyis the age at

which the children are placed with their adopting families. Only early placements
can guarantee that potentially confounding, early environmental experiencesare
minimized. All the children in this study were in their homes before 12 months of
age. Exact age of placement was available for 171 of the 194 adopted children.
The mean age of placementinto the adopted children’s present homes was 2.6
months. Of these 171 children, 109 were placed before 2 months of age, and 158
were placedat or before 6 months. All but 6 of the 171 were placed by 9 months.
All adopted children were genetically unrelated to their adoptive parents and to
each other. The biological children wereall full siblings and claimed to be the
biological offspring of both parents tested.

lQ Assessment

Subjects in the sample were administered a 3-hour battery of tests and interviews
at the University of Minnesotaas part of a behavior genetic study ofintellectual,
personality, and attitudinal similarities within families. The data reported here
are from the Wechsler Adult Intelligence Scales (WAIS; Wechsler, 1955), an
individually administered IQ test, and the California F-Scale (Adorno,
Frenkel-Brunswik, Levinson, & Sanford, 1950). Four subtests of the WAIS were
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TABLE1

Attitude Questionnaire

Instructions and AnswerSheet?

eeeSSSS

S
S

1.

oe
)

I
m

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Listed below are 20 statements of opinion. Weare interested in the degree to which you agree or

disagree with the statements. Your answers shouldreflect your own point of view; there are no right

or wrong answers.

Please write a numberin the left margin by each statement, according to how much you agree or

disagree with it. Please mark every statement with one of the following numbers.

ames

 

 

 

 

 

T
L
L
I

1 = I disagree very much

2 = I disagree pretty much

3 = I disagree

a

little

4 = no opinion

5

=

I agree

a

little

6 = I agree pretty much

7 = I agree very much

It is essential for learning or effective work that our teachersor bosses outline in detail

what is to be done and howto doit.

One of the most important things children should learn is when to disobey authorities.

People ought to pay more attention to new ideas, even if they seem to go against the

American way oflife.

Most people don’t realize how muchourlives are controlled by plots hatched in secret

places.

Most of our social problems could be solved if we could somehowget rid of the im-

moral, crooked, and feebleminded people.

Human nature being whatit is, there will always be war and conflict.

It is highly unlikely that astrology will ever be able to explain anything.

What youth needs mostis strict discipline, ragged determination and the will to work

and fight for family and country.

No weaknessor difficulty can hold us back if we have enough will power.

If it weren’t for the rebellious ideas of youth there would be less progress in the world.

Most honest people admit to themselves that they have sometimeshated their parents.

Books and movies ought to give a more realistic picture of life, even if they show that

evil sometimes triumphs over good.

Every person should have complete faith in a supernatural power whose decisions he

obeys without question.

The artist and professor are probably more important to society than the business man

and the manufacturer.

The findings of science may some day show that many of our mostcherished beliefs are

wrong.

An urge to jumpfrom high placesis probably the result of unhappy personal experiences

rather than anything inborn.

Nowadays more and more people are prying into matters that should remain personal

and private.

In spite of what you read about the wild sex life of people in important places, the real

story is about the same in any group of people.

No sane, normal, decent person could ever think of hurting a close friend orrelative.

Sex crimes, such as rape and attacks on children, deserve more than mere imprison-

ment; such criminals ought to be publicly whipped or worse.

reenSSSS

SS
S

_—

2From Adormo, Frenkel-Brunswik, Levinson, and Sanford (1950).
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administered: vocabulary, arithmetic, block design, and picture arrangement.
The combination of the four subtests has been shownto correlate above .90 with
the full-scale test (Doppelt, 1956). The test protocols were scored by an experi-
enced psychometrician who was unaware of the respondents’ adoptive status.

The F Scale

The 20-item version of the California F-Scale administered in this study is
reproduced in Table 1. The scoring was Straightforward: F— and F+ scores
were obtained by summing the numbersassigned by the respondents to each of
the 10 negative and 10 positive items. A total F score was obtained by reversing
the item scores for the negative items.

RESULTS

Socioeconomic Variables

Parental educational levels in both kinds of families are well above the averages
of their cohorts in the populations. The occupationalprestige of the fathers, rated
on the expanded NORCscale (Reiss, 1961), is about 60 in both types of families.
Becauseless than half of the mothersare employed, their occupationalratings are
not used in the analyses. Family income averages $25,000 in both types of fami-

restricted as the high means might imply. In fact, the standard deviations are
roughly comparable to the population figures. Two points should be made,
therefore, about the socioeconomic characteristics of these families: First, the
adoptive and biological families are fairly comparable; second, they both repre-
sent selected portions of the SES range in the United States, both regionally and
within the region from which they are drawn. It is well knownthat volunteersin
social science research are self-selected for better-than-average characteristics of
all kinds, and the sample of biological families is at least as biased in SES
characteristics as the adoptive one. This is what we hoped would happen, without
using the statistically hazardous procedure of matching individual families.

WAIS IQ Levels

The adoptive andbiological parents are also comparable in mean IQ scores and in
the variance of their scores, as shown in Table 2. Comparedto the standardiza-
tion sample for the WAIS (Wechsler Adult Intelligence Scale), the fathers are
more than a standard deviation above the mean, and the mothers, about .75 of an
SD above. It is not accidental, of course, that samples with above-average
income, education, and occupational status also score above the average on a
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TABLE 2

Means and SDsfor WAIS !Q
a

geree Biological ee Tat M Sn tet SD Wk ta N “vy Be ‘Range ome

Father 117.6 11.9 120 91-144

Mother 113.1 10.5 121 87-140

Son 115.2 10.5 116 94-135

Daughter 110.0 10.0 145 84-132

oo

Adoptive M SD N Range
So

Father 116.5 10.9 106 92-142

Mother 112.9 10.2 111 91-138

Son 107.8 9.0 88 79-134

Daughter 105.3 9.3 103 75-128

 

standard IQ test. The variance of the parental IQ scores is only 50% of the

population variance, a significant restriction. Their scores are significantly re-

stricted in range, with the lowest scores in the mid-90s.

The children of the two types of families are quite comparable in age, the

mean being about 18'/2 in both groups. The range of ages is 16 to 22 in both

groups (with a few older or younger exceptions). There was no correlation

between age and IQ. TheIQ scoresof the adopted children are about 6.5 points

lower than those of the biological children, however. These results are also

shown in Table 2. If IQ is heritable to any extent, one should expectthe biologi-

cal offspring of bright parents to have higher IQ scores than unselected people.

The adopted children are not a genetically selected group (Scarr & Weinberg,

1978).

F-Scale Levels

Given a 20-item scale, scored from 1 to 7 for each item, the minimum score

possible was 20 and the maximum, 140. The mean scores of the various biologi-

cal- and adoptive-family members ranged from 71.5 to 81.5, with standard

deviations from 10.9 to 15.6, indicating that there were neither ceiling nor floor

effects for the scale. The mean item scores ranged from 3.57 to 4.05, a typical

range for a largely middle-class sample (Adornoet al., 1950; Christie, 1954;

Scarr, 1970). The means, standard deviations, and sample sizes of the F-Scale

scores for the various membersof the adoptive and biological families are given

in Table 3.

In these samples, there are significant generation, sex, and family-type dif-

ferences in mean F scores (F = 5.35, 8.99, 39.31) but no interaction effects.

Moreof the adoptive families came from smaller towns and ruralareas than the
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TABLE 3
F-Scale: Means, Standard Deviations, and

Sample Sizes
ee

M SD N
eee

Biological

Father 75.77 15.58 118
Mother 73.30 15.36 120
Son 73.27 12.59 112
Daughter 71.46 12.74 140

Adoptive

Father 81.50 13.42 105
Mother 79.77 14.43 112
Son 78.55 10.93 85
Daughter 76.31 11.48 101

SS

SS

essnSessssncsasseenmnthsesetteerassss

biological families, which may explain their higher F scores in both generations.
Although the fathers tend to have higher IQ scores and are better educated than
the mothers, they haveslightly higher F scores—as do the sons, whohave higher
IQ scores but are not better educated than the daughters. The reason for the
consistent 2-point sex difference and the 2-point generation difference is not
clear, although they have often been reported (Badgett, Fair, & Hunkler, 1974).
But because we standardized the scores for further analysis by sex, generation,
and family type, the mean differences need not further concern us here.

Family Resemblance in Authoritarianism

The astounding result as shown in Table 4 wasthe lack of similarity in F’-scale
scores between adopted children and their parents and among adopted children
reared together from early infancy. By contrast, the biologicalrelatives’ correla-
tions ranged from .34 to .46 for the various combinations of mothers, fathers,
sons, and daughters. The only statistically significant similarity in the adoptive
families was between fathers and their daughters. With this exception, the
parent-child and sibling correlations in the biological families significantly ex-
ceeded those of the adopted relatives in every case. Whereas we had included the
F-Scale as a control variable, predicted to be as similar in adoptive families as in
biological families, we were faced with startling evidence for the ‘heritability ’’
of social and political attitudes, a seemingly incongruousresult.

One explanation could be that the adoptive parents were not as similar to each
other as the biological parents and, thus, presented their adopted children with
diverse attitudinal models. That this is not the case can be seen in Table 4.
Husbandsand wivesin the two types of families were similarly correlated in their
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attitudes, at the same level as the biological relatives. Marriage partners may well

select each other in part for the similarity of their social and political attitudes

(Byrne, 1966), or for whatever is measured by the F-Scale. The significant

attitudinal similarity between the adoptive parents seemed to have little effect,

however, on the attitudes of their adopted children, whereasin the biologically

related families, the parental similarity in attitudes is reflected in the parent-child

and sibling similarities.

A quick look at these results sent us directly to the comparable table for IQ

scores. The family correlations for WAIS IQ scores are given in Table 5. The

pattern of results for the IQ scores and the F-Scale were frighteningly similar,

including the anomalous father-daughter resemblance in the adoptive families.

Could this be accidental? Orthe result of biased testing or sampling procedures?

A comparison of the IQ and F-scale results to those of the Eysenck Personal-

ity Inventory quickly assured us that a different pattern of results was possible

with the same sample. As Table 6 shows,the correlations of biological-family

members for introversion-extraversion were half (or less) their correlations for

TABLE 4

F-Scale: Family Correlations Based on Scores

Standardized by Sex, Generation, and Family Type

 

Correlations

 

r bio Y adopt l biol adopt f corr

Fa-Mo .43 34 .09 0.78

Fa-Child .37 14 .23 2.44**

Fa-Da 34 31 .03 0.24

Fa-Son .44 — .05 .49 3.62***

Mo-Child - .41 .00 41 3.45***

Mo-Da .40 .06 34 2.79%**

Mo-Son .41 — .06 .46 3.45***

MP-Child .44 .06 .38 4 33%***

MP-Da .43 .20 123 1.91*

MP-Son 51 — .08 59 435***

Child-—Child .36 .14 22 1.71*

Son~Son .46 — __

Da-Da 36 — —

Son-Da 41 04 37 2.26*

 

*p < .05, one-tailed.

**pn < .01, one-tailed.
**kn < 001, one-tailed.
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TABLE 5
WAIS IQ: Family Correlations Based on Scores

Standardized by Sex, Generation, and Family Typeee

Correlations

l bio F adopt (T pio-F adopt) l corr
a

Fa—-Mo 24 31 (.07) —0.52

Fa—Child .40 .16 .24 2.69**
Fa-Da 31 .30 Ol .14
Fa-Son 42 .05 .37 2.78**

Mo-Child 4] .09 .32 3.68***
Mo-Da .26 10 .16 1.29
Mo-Son 53 .09 .44 3.53***

MP-Child 52 14 .38 4.4Q**%
MP-Da 38 .20 18 1.41
MP-Son .60 .09 51 4.1 7***

Child—Child 35 — .03 .38 2.91%
Son-Son 57 —

Da-Da 23 —

Son-Da 34 —.01 35 2.19%
———

*p < .05S, one-tailed.

**n < .O1, one-tailed.

***n < .001, one-tailed.

the other two measuresand often did not exceedthecorrelations of the adoptive-
family members. The explanation of the peculiar similarity of IQ and F-scale
correlations did not include any overall biases in the Study (there were a number
of other personality, interest, and cognitive measures that also served to reassure
us; see Carter-Saltzman, 1976; Grotevant, 1977; Webber, 1976).

Then we discovered the high and consistent correlations between F-scale
scores and the intellectual measures, particularly vocabulary, as shown in Table
7. The correlations between WAIS vocabulary, a highly reliable measure, and
F-scale scores ranged from —.51 to —.57 in the biological families and from
— .30 to —.47 in the adoptive families. The correlation of WAIS vocabulary and
F-scale scores for all 914 subjects was —.42. In contrast, the F-scale correlation
with a nonverbal measure of ability—the Raven’s Standard Progressive Matrices
(Raven, 1958)—was only —.27 in the whole sample and ranged from —.09 to
— .32 for the various family members. Correlations with WAIS IQ were high
(—.26 to —.50) but generally lower than those for vocabulary. Family correla-
tions for WAIS vocabulary are shown in Table 8. Vocabulary appeared to be
more influenced by common environment than either the WAIS IQ or F scale,
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- because adoptive family correlations were higher; but the pattern of correlations

still showed evidence of genetic differences.

Thus, we concluded that whatever the F-Scale was reputed to measure, it had

two important characteristics: The pattern of correlations in the adoptive and

biological families pointed to possible genetic differences in authoritarianism,

and the correlations with verbal IQ suggested an explanation of thatresult; that

is, F-Scale scores are similar only in biological families, because the F-Scale

measures differences in intellectual skills that are partly heritable.

In addition to the intellectual correlates, the F-Scale could also be sampling

personality dimensions,as claimed by its authors (Adornoetal., 1950). Indeed,

in the biological and adoptive families, there were some statistically significant

correlations of F-scale scores with measures of social anxiety (Lykken,

Tellegen, & Katzenmeyer, 1973) and social potency (Tellegen, 1974), but not

with introversion—-extraversion, neuroticism, or physical anxiety. One could have

predicted the pattern: Highly socially anxious people who feel low in social

effectance score higher on the F-Scale, but the correlations were so low (.18

and .20) as to havelittle explanatory power.

TABLE 6

Introversion-Extraversion: Family Correlations Based

on Scores Standardized by Sex, Generation, and

Family Type (Eysenck Personality Inventory)
a

Correlations

 

l bio Yr adopt lpio~ladopt t corr

Fa-Mo —.13 01 (.14) 1.03

Fa-—Child wal .05 .16 1.72*

Fa-Da .29 —.01 .30 2.37**

Fa-Son .10 .10 .00 —0.03

Mo-Child .04 — .03 .07 .66

Mo-Da .03 —.08 11 84

Mo-Son .06 .03 .03 24

MP-Child 19 — .00 .19 1.78*

MP-Da 24 —.05 .29 2.22*

MP-Son 12 .08 .04 .30

Child-Child .06 07 (.01) —.04

Son-Son .28 — | —

Da-Da .02 — —

Son-Da .04 .04 .00 .00

 

*p < .05, one-tailed.

**pn < .O1, one-tailed.
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Y TABLE 7

F-Scale Correlations with Abilities and Personality
e
r

   

F-Scale

Biological Adoptive

Fa Mo Son Da Fa Mo Son Da All Subjects

N 118 120 112 140 105 102 85 101 914
eS

Abilities

Education —.54 —.49 —.17 —.37 — .46 — .44 —.27 —.24 —.27
Raven Matrices —.31 —.31 —.16 —.27 —.25 —.32 — .09 —.25 —.27
Mill Hill Vocab. — 54 —.47 — 33 — 46 —.44 — 43 —.29 —.31 — .36
WAIS Vocabulary — .57 —.53 —.51 —.53 — 46 —.44 — .30 —.47 ~ .42
WAIS IQ —.50 ~~ .44 — .36 —.3] —.37 — .38 —.26 —~ 43 —.35

Personality

Ey. Intro-Extra .04 — .Q3 11 .O5 12 .04 11 23 05
Ey. Neuroticism 04 10 03 .06 14 24 04 12 .06
Social Closeness .04 —.11 —.00 .02 — .04 .05 12 29 .03
Social Potency —.23 —.26 —.01 — 23 —.22 —.15 — .03 —.2] —.18
Impulsivity —.2] —.3] —.17 .02 —.09 .04 —.15 —.15 —.14
Social Anxiety .19 19 25 23 .33 .30 18 23 .20
Physical Anxiety 16 .03 .02 AS .06 17 05 29 ll
Total Anxiety 22 AS AS 24 24 29 14 33 .20
$$

p = .05, when:

N= 85,r 2.21

N = 100, r = .20

N = 125,r 2 .17

N = 914, r = .06
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TABLE 8

WAIS Vocabulary: Family Correlations Based on

Scores Standardized by Sex, Generation, and Family

Type

Correlations

lr bio r adopt l bioT adopt l corr

Fa-Mo 32 .42 —.10

Fa-Child .39 24 15 1.69*

Fa-Da .33 34 —.01 —0.06

Fa-Son .46 13 33 2.51**

Mo-Child 33 .23 .10 1.07

Mo-Da 22 .27 —.05 —0.44

Mo-Son .48 .20 .28 2.27*

MP-Child .43 .26 17 2.08*

MP-Da .35 32 .03 0.20

MP-Son 56 .19 37 3.03**

Child-—Child 22 ll —.11

Son-Son 44 — —

Da-Da .30 — —

Son-Da 21 .14 .07

*p < .05, one-tailed.

**p < .O1, one-tailed.

The high correlations of the F-Scale with verbal skills, on the other hand,

offered an opportunity to examine both the nature of authoritarianism, measured
by the F-Scale, and the nature of the transmission of authoritarianism from one

generation to the next.

Item Correlations

One way to examinethe relationship between authoritarianism and verbalskills
is to correlate the items of the F-Scale with F-Total score and with WAIS
vocabulary scores, as shown in Table 9. The correlation between itemsandtotal
scores on the F-Scale ought to exceed those between the F-Scale items and the
vocabulary scale if the F-Scale has discriminant validity. If not, then one would
have to conclude that the items on the F-Scale might as well be considered part
of a vocabulary test! As Table 9 shows, the correlations of the F-Scale items with
the F Total score do generally exceed those of the F items with the WAIS
vocabulary score, with the exception of Item 7 (‘‘It is highly unlikely that
astrology will ever be able to explain anything’’), which seems to be moreof a
sample of verbal skills than of ‘‘authoritarianism,’’ and Item 16 (‘‘An urge to
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TABLE 9
F-Scale-ltem Correlations with WAIS Vocabulary and F-Total Scores

for Biological-Family Members
eee

(N = 500) (N = 117) (N = 118) (N = 120) (N = 145)
All Fa Mo Son Da
ce

||cece

ne

F Iltem No. WSV FT WSV FT WSV FT WSV FT WSV FT

l — 28 1 —.26 38

=

—.38 53 —.31 60 —.27 46
2 25 —.45 22 —.46 130 —.42 27

=

=—,32 37) —.51
3 22 —.57 28 —.54 24 —,54 30

8

6—.49 37 —.52
4 —.22 2700 —,.31 40 —.18 28 —,23 44, —.12 .20
5 —.39 41 —.34 49

=

—.35 37 =6—.43 50 —.35 47
6 — .08 39 —.08 35 -.12 41  —.09 .36 .O1 30
7 33 —.16 37) —.25 17 —.19 33 —.22 30

8

©6—.16
8 —.18 7 —.25 52 —.28 62 —.30 60 —.25 34
9 — .26 37

0

—.31 43, —.30 3706.11 38

=

—.10 28
10 18 —.35 25  —.41 34 —43 —-.00 —.26 44 —,32
1] 10 —.29 16 —.33 14 —-.34 —.08 —.16 130 —.31
12 08  —.30 210 —.41 08  —.33 .02  —.08 O05 —.33
13 — .08 42 —.07 34 =—.04 40 —.09 40 —.01 41
14 10 —.29 11 —.29 16 —.38 09 —.33 07 —.14
15 ll —.40 19 —.39 18 —.41 7 —.18 09 —.39
16 ~.Q01 —.13 -—.02 —.09 00 —.15 —.03  —.00 16 —.31
17 — .05 35  —.00 23 —.10 27 —.19 43 —.14 43
18 16 —.22 12  —.29 14 —.21 18 —.05 7 -.2]
19 —.24 46 —.32 48 —.29 49° —.38 52 —.19 .40
20 — .26 56 —.26 56 —.33 61 —.32 58 —.27 49

 

jump from high places is probably the result of unhappy experiences rather than
anything ‘inborn’ ’’), which seemsto tap neither verbal skills nor ‘‘authoritari-
anism. ’”’

Nineof the items were correlated with WAIS vocabulary at a + .20 or greater
level, as shown in Table 10. Of the nine, four items also had highercorrelations

in the biological families than in the adoptive families; the other five items did not.
Three items (4, 15, 17) not correlated with WAIS vocabulary had significantly
higher biological than adoptive correlations. They can easily be characterized as
paranoid items.

Thus, the greater biological-family than adoptive-family correlations for the F
scale can be partially explained by the item correlations with WAIS vocabulary;

but a few items appeared to be ‘‘heritable’’ apart from the vocabulary resem-
blance in biological families, and a few items correlated with vocabulary without

showing greater biological-family than adoptive-family resemblance, We
hypothesized, therefore, that shared verbal skills could probably explain only

part of the biological-family resemblance in authoritarianism.

For two items, the adoptive-family correlations significantly exceeded those
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TABLE 10°

Relationship Between F-Scale and WAIS Vocabulary Scores and the

Magnitudes of Biological and Adoptive Family Correlations

A. F-Scale Items that Are Correlatedwith WAIS Vocabulary = .20 and rpio > Taaopt

1. It is essential for learning and effective work that our teachers and bossesoutline in detail

what is to be done and how to do it. (—)

7. It is highly unlikely that astrology will ever be able to explain anything. (+)

8. What youth needs mostis strict discipline, rugged determination, and the will to work and

fight for family and country. (—)

10. If it weren’t for the rebellious ideas of youth there would be less progress in the world. (+)

B. F-Scale Items that Are Not Correlated with WAIS Vocabulary but r pio > 7 adopt

4. Most people don’t realize how much our lives are controlled by plots hatched in secret

places. (+)

15. The findings of science may some day show that many of our most cherished beliefs are

wrong. (-—)

17. Nowadays more and more people are prying into matters that should remain personal and
private. (+)

C. F-Scale Items that Are Correlated with WAIS Vocabulary but ry; = r adopt

 

2. One of the most important things children should learn is when to disobey authorities. (+)
3. People ought to pay more attention to new ideas, even if they seem to go against the Ameri-

can way of life. (+)

5. Most of our social problems could be solved if we could somehowgetrid of the immoral,

crooked, and feebleminded people. (—)

19. No sane, normal, decent person could ever think of hurting a close friend or relative. (—)
20. Sex crimes, such as rape and attacks on children, deserve more than mere imprisonment;

such criminals ought to be publicly whipped or worse. (—)
SE

of the biological families. One is predictable, because it refers to inborn be-
havioral tendencies (Item 16), probably a salient topic for adoptive families; but
the other, Item 12—‘‘Books and movies ought to give a more realistic
picture... .’’—is less easily understood.

One explanation for the inconsistent pattern of correlations of F items with
WAIS vocabulary and with F-Total Score could be that some items are more |
reliable than others; perhaps those items that best sample authoritarianism (high
item-total correlation) also are the items that are most closely related to verbal
skills, because they are the most reliable items. Thus we correlated the
F-item-F-total correlations with the F-item-WAIS vocabulary correlations.
These coefficients ranged from .41 to .67, all statistically significant.

The consistency of the item-total and the F-item-WAIS vocabulary correla-
tions across family members is shown in Table 11. The magnitude of the
F-item-total correlations is quite consistent for all family members, and the
F-item-WAIS vocabulary correlations are moderately consistent. The implica-
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TABLE 11

WAIS Vocabulary-¥-Item Correlations

Fa Mo Son Da

Fa 73 .63 52
Mo 82 57 58F-Item-F-tem-F-Total Correlations Son 62 80 51

Da 59 .69 66

tions of these analyses are that there is a consistent relationship between the
contribution of the F item to the total score and its similarity to a measure of
verbal skills, a kind of reliability test, and that different family members have
fairly similar patterns of relationship between F-scale and WAIS vocabulary
scores, indicating consistency for this effect.

MODELS OF FAMILY TRANSMISSION

How, then, do children come to resemble their parents’ authoritarian attitudes?

The similarity of biological-family members in both verbal skills and attitudes
and the lesser resemblance of the adoptive-family members could be modeled in
several ways. First, we decided to test the predictive value of various family
background measures for adolescentattitudes. In the adoptive families, the pre-
dictive value of socioeconomic and adoptive parental characteristics would be
nearly all environmental, whereasin the biological families the effects of family
background would haveboth genetic and environmental bases. If one’s location
in the social structure—in this study, from working to upper middle class—were

crucial to the level of authoritarianism, then adopted children reared in working-
class families should have more authoritarian attitudes than those reared in
upper-middle-class families. In biologically related families, on the other hand,

such social-class effects could result from both genetic and environmental dif-

ferences among parents and their children at different locations in the social
structure (see Scarr, 1977; Scarr & Weinberg,in press).

Prediction of Adolescents’ F-Scale Scores from Family

Characteristics

To explore further the explanatory power of family background characteristics

for F-Scale scores, we regressed the adolescents’ scores on parental F-Scale

scores, parental vocabulary scores, and a variety of standard measures of family

socioeconomic status and composition. Table 12 showsthe regression equations

for the biological and adoptive families.



1.3. TRANSMITTING AUTHORITARIANISM IN FAMILIES 415

In the biologically related families, about a quarter of the variance among

adolescents’ F'-Scale scores is predicted by this combination of family variables,

and the equation is statistically significant overall. Given the intercorrelations of

the predictors, it is difficult to assign importance to one or another coefficient

(the problem of multicolinearity), but in this sample, both parents’ F-Scale

scores and sibling rank in the family are significant predictors of adolescents’

F-Scale scores in the biological families.

In the adoptive families, only 12% of the adolescents’ F-Scale score variance

is predicted by the combination of the same set of adoptive-family predictors and

three characteristics of the natural mothers of the adopted children. Because the

natural mothers’ education was an important predictor of adopted adolescents’ IQ

scores (Scarr & Weinberg, in press), we wanted to explore the relationship of

biological parentage to authoritarianism as well. None of the coefficients in the

adoptive family equation are statistically significant, for two reasons: They are

smaller than the significant coefficients in the biological-family equation, and the

sample size was greatly reduced in order to include data on the natural mothers.

Even ignoring the problem of reduced sample size, resulting in statistical insig-

nificance and a greatly shrunken R? value, the only predictors that comeclose to

TABLE 12a

Regressions of Adolescents’ F-Scale Scores on Characteristics of Their

Parents and Family Backgrounds
 

Biological (N = 241) Adoptive (N = 134)

Family Characteristics B beta p B beta p

Mother’s F'-Scale Score .210 254 001 — .057 — .073 484

Father’s F-Scale Score 191 .237 .003 .086 .098 .353

Mother’s Education .092 .016 .844 —.652 —.120 .320

Father’s Education —.541 —.121 227 — .288 —.072 593

Father’s Occupation 399 .076 320 —.127 — .027 827

Family Income — .052 — .004 958 —.710 — .064 .592

Mother’s WAIS Vocabulary — .496 — .084 253 593 .091 421

Father’s WAIS Vocabulary 467 .083 .305 —.272 — .046 .687

Family Size — .294 — 033 .605 1.389 144 11
Sibling Rank 4.156 .209 .001 597 029 ~—-.770

Natural Mother’s Age .980 .175 127

Natural Mother’s Education — .539 — .048 .665

Natural Mother’s Occupation —.108 — .028 .167

R 499 .347

R? .249 .120

Adjusted R? .216 .025
F 7.610 1.260

iy .001 .244
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TABLE 12b
Correlations Among Family Characteristics and F-Scale Scores in Biological and Adoptive Families
ee

Biological Children (N = 241)

 

1 2 3 4 5 6 7 8 9 10 11 12 13

1. Adolescent F Score — .24 — .06 — .06 — .09 21 09 .36 38 —.18 —.25
2. Father’s Education —.19 1 .61 42 .O1 — .33 —.59 —.30 .66 .22
3. Mother’s Education —.14 53 36 38 .03 — .33 — .36 —.52 34 53
4. Father’s Occupation —.18 34 21 .46 .04 — .30 —.29 —.16 39 11
5. Family Income —.14 49 43 46 .03 — .20 —.23 —.16 35 24
6. Sibling Rank .08 .00 .O1 03 5 .04 0] —.01 —.01 .02
7. Family Size 15 01 .05 — .04 .22 .07 .20 24 — .20 —.11
8. Father’s F Score 18 —.44 —.28 — .43 —.22 — .03 .03 42 —.57 —.23
9. Mother’s F Score — .02 —.18 — .34 —.19 .04 14 01 23 —.26 —.51

10. Father’s WAIS Vocabulary —.18 59 34 42 39 —.05 —.01 —.45 —.10 24
11. Mother’s WAIS Vocabulary — .04 38 53 14 28 .O1 .03 —.24 — 39 35

12. Natural Mother’s Age Al .06 11 13 .03 .02 .06 21 —.09 .03 .08
13. Natural Mother’s Education .06 .30 .26 31 43 .00 16 27 — .09 17 21 17
14. Natural Mother’s Occupation — .04 —.01 13 10 .04 —.07 ll 14 —.05 14 .10 3] 32

Adopted Children (N = 134)
eee
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statistical significance are family size and natural mothers’ age. Neither the

overall equation nor the adoptive-family characteristics are statistically signifi-

cant in the adoptive families.

A comparison of the predictive value of family background for adolescents’

F-scale scores reveals the continuing puzzle—the greater resemblance of biolog-

ically related children’s attitudes to their parents’ attitudes, and the surprisingly

small relationship between family socioeconomic status and children’s attitudes

on an environmental basis, at least in these adoptive families that range from

skilled workers to upper professionals.

Second, we decided to test several path models of family transmission of

attitudes through intellectual resemblance between children and their parents. If

the F-Scale were more a measureof intellectual status than of social structural

experience, then a model of the family transmission ofintellectual skills should

best account for the differential attitudinal resemblance in the adoptive and

biological families.

We tested the fits of three path models, all designed to account for the

transmission of authoritarian attitudes as part of intellectual resemblance in

families. Path models require the specification of causality, and different models

yield different results. Indeed, other models might be proposed. The preference

of one model over another depends on its predictive or explanatory power,

measured by smaller residuals. On this basis, we tested the most reasonable a

priori models we could conceive.

Model1

Model 1, shown in Figure 1, states that the WAIS vocabulary (Q) scores of the

parents determine their own F scores (F), the verbal skills of the children (Q’),

   

Biological Adoptive

341 .940 200 .980

Q Q' Q

—.064 .018

547 458 .448 .362

F F' - ——________§| F’
.301 .025

.837 [ss al .987

FIG. 1. Average Model 1 fits—standardized coefficients.
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TABLE 13

Model 1: Path Coefficients

 

Biological Adoptive

Fa-Son Fa-Da Mo-Son Mo-Da Mean Fa-Son Fa-Da Mo-Son Mo-Da Mean

 

Q-F .566 .566 528 528 547 455 455 442 442 448

Q’ > F’ .476 485 414 458 .458 .278 .408 287 475 .362

Q -F' —.139 —.120 — .004 .055 — .064 [Ld .039 — .074 — .006 .O18

Q —Q’ .430 288 .468 .179 341 .082 301 .163 .253 .200

F > F' 392 251 .340 247 301 —.123 .179 .075 — .030 .025
ree

r
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and the F scores of the children (F’). In addition, the children’s verbal scores

determine their own F scores. The path coefficients for the various related and

unrelated parent-child pairs are shown in Table 13. Average coefficients and

residuals are shown in Figure 1.

Both the Q and F transmission paths are larger in the biological families, as

expected. Whatis surprising is that all the resemblance of adoptive-family mem-

bers in authoritarian attitudes is accounted for by their similarity in vocabulary

scores. In the biological families, however, there is a sizable path coefficient for

the transmission of authoritarianism once verbal skills have been controlled.

The residuals for this model are quite large, however; so we tested another

model.

Model 2

Model 2 specifies the indirect transmission of authoritarian attitudes through

verbal skills. The verbal skills of both parents (Q) and children (Q’) affect their

own F scores (F, F’), and the authoritarianism of the parent affects the verbal

development of the child and, thereby, his or her authoritarianism. This model

and its path coefficients and residuals are shown in Figure 2 and Table 14. The

residuals of this model are even larger than those of Model1; so it is not further

discussed.

Model 3

The final and most successful model, shownin Figure 3 and Table 15, states that

there is some commonskill or characteristic (C, C’) underlying both verbalskills

 

Biological Adoptive

.989 .999
.272 .170

Q+ Q Q'

.110 .027

547 .483 .448 .367

.128 .068

F' F F'

.837 os ax .989

FIG. 2. Average Model 2 fits—standardized coefficients.
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Q'—- F'

QF
QQ’
F —Q'

Mo-Son

528

431

167

.440

.054

Biological

Mo-Da Fa-Son

.528 .566

.500 473

.177 O85

.058 .436

229 — O11

TABLE 14

Model 2: Path Coefficients

Fa-Da Mean Mo-Son

.566 547 .442

529 .483 .287

.010 .110 — .041

153 272 . 168

.238 128 —.0O11

Adoptive

Mo-Da Fa-Son

.442 .455

473 .275

—.019 .055

.215 .070

.086 .027

Fa-Da

455

.434

112

225

.168

 

Mean

448

.367

.027

.170

.068

 



HI.3. TRANSMITTING AUTHORITARIANISM IN FAMILIES 421

  

Biological Adoptive

.862

Cc’:955

-.029

| |4 585 i | | .490 .890

FIG. 3. Average Model 3 fits—standardized coefficients.

and authoritarianism that is transmitted from parent (Q, F) to child (Q’, F’). In
addition, there is a direct transmission of authoritarianism from parent to child
apart from the transmission of whatever is common to the two. Thefit of this
modelto the data is far better, yielding much smaller residuals.

Note that the transmission from C to C’, or from parentto child, of whatever
is common to verbal skills and authoritarianism is far better specified in this
model than in the others; that is, the path coefficients are considerably larger.
Also, note that thereis a statistically significant, though small, path from F to F’
in the biological families but not in the adoptive families. Apart from the greater
transmission of verbal skills among biological parents and children, there is
evidence for the genetic transmission of a small part of what wecall authoritarian
attitudes. But there is no evidencefor any environmental transmission from
parent to child at all, because the adoptive-parent-child, F-F’, path is zero.

The differences in the path coefficients, C-C’ and F-F', betweenthebiologi-
cal and adoptive families are .212 and .165, respectively. The implication of this
result is that whatever is measured by the F-Scale, apart from verbal skills, is
almost as ‘‘heritable’’ as verbal skills. It must be emphasized, however, that the
path from the biological parent’s F score to the child’s F score is quite small
once verbal skills have been removed from therelationship.

There is a large sex difference in the path coefficients from F-F’, as shown in
Table 15. Sons show some transmission of a nonintellectual type of au-
thoritarianism, and daughters do not. Whether this is a sampling fluctuation
cannot be determined from these data.

DISCUSSION

People are not born with social and political attitudes: so one must explain how
they are acquired. The content of any thoughtis, of course, learned from experi-
ence. But the thought processes that predispose orrestrict what one learns from
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TABLE 15

Model3: Path Coefficients
S
S

  

Biological Adoptive

Fa-Son Fa-Da Mo-Son Mo-Da Mean Fa-Son Fa-Da Mo-Son Mo-Da Mean

Cc >Q 1.016 .708 .930 .603 .814 .795 712 1.069 .786 84]

C —-F 557 .799 568 .876 .700 572 .639 413 562 546

Cc' > Q' .872 .973 .803 597 811 543 .761 1.100 1.083 .872

C' > F’ 584 547 .634 .891 .664 517 615 255 .432 .455

F —> F’ .268 .158 .230 .007 .166 —.112 .089 — .075 — O19 — 029

COC’ 485 .418 .627 .497 .507 .190 555 .139 .297 .295

eee
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experiences may not themselves be so acquired. There is now ample evidence
that different people learn different kinds and amounts of information from the
same situations. Why should individual differences in learning social and politi-
cal attitudes have a different basis from, say, differences in learning numerical

skills?

To label authoritarianism as a personality orattitudinal ‘‘trait’’ is to avoid an
explanation of the processes by whichthe ‘‘trait’’ is acquired. Although for some
purposes, such as the prediction of political behavior, it may be legitimate to
ignore a process explanation of authoritarianism, no theory of the ‘‘trait’’ is
complete withoutit.

Turiel (1974) put it well when he spoke of the formation of moral judgments.

The problem with character-trait explanations, as I see it, is that such traits do

not reflect how people actually make moral decisions, nor how people act. Thatis,
it does not reflect the psychological structures that children develop. It is for these
reasons that character traits cannot be measured reliably and that programs of
character education do not work. WhatI see as lacking in that workis the thinking,
judgmental component—and the developmental component. From my point of
view, to understand developmentit is, first, necessary to understand how children

think. We must understand what kinds of judgments they make about right and
wrong. Secondly, we must understand howthe child constructs or generates his
own values and conceptions out of his dealing with the world around him. In sum,
it is necessary to study how the child organizes his social and emotional experiences
and how transformations occur within this [pp. 4-5].

In our view, the only adequate explanation of the strong authoritarianism-IQ
correlation is a cognitive onethat interprets scores on the F-Scale as the products
of social reasoning processes that are themselvesclearly linked to more general
intellectual or cognitive levels. The cognitive view rejects the social learning or
modeling explanation; moral decisions and authoritarian viewsare not learned in
rote fashion from one’s associates (parents, teachers, colleagues) but rather rep-
resent conclusions one has reached by applying one’s cognitive skills to social
and political experiences.

Authoritarianism: A Manifestation of Social Reasoning

Intellectual or cognitive levels represent different kinds of reasoning aboutall the
phenomenaof everydaylife, including moral, social, and political issues. Cogni-
tive level, measured by Piagetian tasks, is closely tied to whatever is sampled by
the individual IQ test (Keating & Bobbitt, 1978; Neimark, 1975: Tuddenham,
1970). Cognitive level is also closely related to level of moral judgment
(Hoffman, 1970; Rest, 1974, 1976; Turiel, 1974) and authoritarianism. We
propose, with Piaget and many other cognitive theorists, that common in-
tellectual processes underlie the sample of school-related skills found on IQ tests,
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the cognitive tasks favored by Piagetians, and the social judgments studied by

others, in and out of the Piagetian tradition (Keating, 1978).

Students of moral reasoning—notably Kohlberg (1969), Rest (1974), Hogan

(1973), Hoffman (1970), and Turiel (1975)—andofother types of social cogni-

tion (Adelson, 1975; Selman & Damon, 1975; Turiel, 1975) argue that people

construct their social realities. Judgments about moral, social, and political is-

sues grow out of an interaction of person and environment—notfrom oneorthe

other; therefore, moral judgments and authoritarian conclusions are not swal-

lowed whole, nor do they emerge from the developing person. Turiel (1974)

writes:

Moralthoughtis not to be located in social objects nor in the subject. Our evidence

indicates that there are stages of moral development and that children universally

develop through these stages; saying that there are stages of moral development

implies that morality is knowledge. It is knowledge, not in the sense of empirical

facts, but in the sense of principles that are understood and applied [pp. 7-8].

In this view, cognitive level determines the “‘sophistication’’ a person can

bring to the formation of certain social and political attitudes. Adelson (1975)

confirmed this view in his work on the developmentof political reasoning, and

Himmelweit and Swift (1971) supported it for authoritarianism.

Weproposethat the F'-Scale is a sample of more andless ‘‘sophisticated’’—

in this sense, cognitively complex—judgments aboutsocial and political issues.

The items are samples of conclusions that people have accepted or rejected about

their social realities and ideals. Therefore, it is not surprising that the F' scale

should be foundto correlate with measures of cognitive and intellectual function-

ing, sampled broadly by IQ tests. (IQ tests do often contain items tapping

everyday, commonsense judgments about the social world, precisely for the

reason that these applications of reasoning are part of the intellectual domain.)

Additional evidence on the constructive nature of moral judgments comes

from attempts to enhance them. Rest (1974) and Turiel (1974) reported that

people comprehend moral reasoningat their ownlevel and at those below butthat

they neither comprehend, nor are able to adopt, levels of reasoning more

‘‘sophisticated’’ than their own. Less ‘‘sophisticated’’ adolescents and young

adults, and presumably older adults, construct less universalistic ideals and

realities; they have more rigid regard for established authority and therefore are

more authoritarian, as defined by the F-Scale.

The Transmission of Authoritarianism as Intellectual

Level

Our data clearly show that children do not model their parents’ authoritarian

attitudes or ‘‘trait.”’ Adopted children scarcely resembled their adopted parents

in F-Scale scores, and whatever small similarity there was could be entirely
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explained by their resemblance in verbal skills. In biological families, on the
other hand, parent-child and sibling resemblance was strong andlargely explain-
able by the intellectual similarity among these genetic relatives.
A model (Model 3) proposing that authoritarianism shares a common path

with verbal skills in the transmission from parentto child succeededin explaining
a large portion of the resemblancein biological families and all of the similarity
in adoptive families. Differencesin intellectual skills, as measured by the IQ test
and other cognitive measures, are far more closely related to genetic than to
environmental differences in these samples of working- to upper-middle-class
families (Carter-Saltzman, 1976; Scarr, 1977; Scarr & Weinberg, 1978). Be-
cause the F'-Scale seemsto be primarily a part of the intellectual domain,it is
not surprising that the transmission of difference in these social and political
“‘attitudes’’ should also have a strong genetic basis.

The Transmission of Authoritarianism as Personality

In the biological families, there was evidence of a small but significant path for
the nonintellective transmission of authoritarianism, as measured by the F-Scale.
Because this nonintellective transmission occurred only in the biological
families, we concluded that some genetic differences in personality are the most
likely explanation. We found small but significant correlations between social
anxiety, social impotence, and authoritarianism. Noneof these personality scales
were related to IQ. It seems likely that some dimension of fearfulness in social
situations could explain the remaining resemblance among biological relatives,
but we did not measureit sufficiently well to accountfor the remaining similarity
in the genetic relatives. Or it may be that the paranoia sampled by several of the
F-Scale items—for which there was significantly greater biological- than
adoptive-family resemblance—constitutes an additional source of genetic var-
ance. In general, however, our personality measures did not show sufficiently
strong evidence for genetic or environmental explanations to tempt us to further
speculations.

A Reinterpretation of Authoritarianism

Although people are not born with social and political attitudes, they seem to
come equipped with an intellectual genotype that—in concert with their rearing
environment—determinesthat they will interpret their social experiences in more
or less sophisticated ways. None of our adolescents were reared in deprived or
abusive environments. Nor do we have anything to say aboutthe social realities
of the lower-class life. It does appear, however, that being reared in a working-
class family does not lead one to more authoritarian attitudes on an environmen-
tal basis. The parents and children of the biological families (and the adoptive
parents) repeated the often-reported pattern of lower SES-lower educational
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level-lower IQ—and—higherauthoritarianism. Although this correlational pat-

tern has usually been explained by the powerlessness and poorer circumstance of

the working class, our results require another explanation. Social-class dif-

ferences among the adoptive families did not create any such differences among

their children. Despite the obvious differences among the adoptive parents in

intelligence, education, occupational status, and income, the adolescents and

young adults of these families are not more or less authoritarian in relation to

their social-class backgroundorthe intellectual characteristics of their adoptive

parents. It must be that in the biological families, the transmission of authorita-

rian attitudes is largely a part of the more general, shared pattern ofintellectual

skills—transmitted more surely by their common genes than by their common

environments.
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CONCLUSIONS AND
IMPLICATIONS



Testing Minority Children:
AVA Why, How, and with What

. Effects? *

To speak to issues of why, or why not, to test and how, one must examinebriefly
the nature of the overt and covert arguments on both sides. Unfortunately,
‘‘discussions’’ of the pros and consof testing minority children are most often
conducted in a Tower of Babel, where different languages and assumptions
prevent productive discourse. Overtly, the opponents of the use of standard
psychological and educational tests with minority children object primarily to the
negative social outcomesof testing, for which they blamebiases in the tests and
testing procedures. Proponents of the use of standard tests defend the equal
predictive validity of the measures for all groups. Some opponents of tests
propose their elimination; others hope for culturally relative measures that will
eliminate average group differences. Test supporters caution about the subjective
and potentially more biased nature of other assessments andthe lack of predictive
use for ethnically adjusted scores. As Messick and Anderson have noted, the
complaints of the testing opponents are not answered by the proponents; their
respective arguments fly by like shells in the din of battle.

Covertly, two unjustified suspicions inflame the conflict about testing minor-
ity children: (1) that tests measure fixed, innate abilities, and (2) that minority
children haveless of this gene-given ability than majority children. I will, there-
fore, review briefly my own research to show that both fears are unfounded.
Tests sample whathas been learned, especially in relation to what is required by

*This chapter by Sandra Scarr originally appeared in R. M. Bossone (Ed.), Proceedings of the
National Conference on Testing: Major Issues. New York: Center for Advanced Study in Education,
1978. Reprinted by permission.
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current school programs; and as myresearch shows, there is no evidence in the

mean test-score differences of genetic differences among ethnic groups.

If these two unfounded suspicionsare allayed, I hope that a morerational look

at the nature of standard tests can lead to their constructive use, and to the

elimination of misuses that seem so commonin currentpractice.

The Social and Philosophical Context of Testing

Testing on a broad scale was adopted by the schools to improve the opportunities

of lower-SES and minority children for selection into educationally—and

occupationally—advantaged positions and to reduce the pervasive class and

ethnic biases of personal judgments. The incorporation of standard tests into the

schools was an example of the American ethic of equality of opportunity. But

one has to be very careful about the meaning of ‘‘equal opportunity’’; it is a

slippery term. The use of standard tests to give all children the same chanceto

compete is a case of equal opportunity construed as identical treatmentforall,

regardless of their initial differences in preparation.

It has always been clear, of course, that minority children were not equally

prepared to compete, whether they werethe Irish of the 1900s, the Southern and

Eastern Europeans of the 1910s and ’20s, or the blacks and Spanish-speaking

groups of the mid-century. We should not ignore the upward mobility that has

resulted for some minority children through test scores and educational oppor-

tunities, but the overwhelming fact is that minority children have, as a group,

always scored lower on tests and performed more poorly in schools before the

economic assimilation of their groups into American life (Sowell, 1977).

The use of standard ability and achievementtests in schools was primarily

motivated by liberal views of equal opportunity as identical treatment. There are

at least two other waysto construe the ethic of equality: Equality of opportunity

can also mean ‘‘different strokes for different folks,’’ a view that recognizes the

advantages and disadvantages that individuals bring to the competition; and

equality of opportunity can be stretched to mean the assurance of equal out-

comes, the selection of equal proportions of all groups (however defined) into

good and bad outcomes. Forthe use of standard tests, the second view of equal

opportunity means different investments in and preparations for the eventual

competition to meet the same standards. The third view implies different stan-

dards to insure equal outcomes.

I introduce the different meaningsof the ethic of equal opportunity because

current arguments aboutthe use of standard tests revolve around these underlying

differences in the philosophical meanings of the term. Opponents of the use of

standard tests with minority children object primarily to the negative social

outcomes in the differential selection of minority and majority children into

socially desirable and undesirable life tracks. They argue that the abolition of
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tests and the adoption of ethnic quotas will improve equal opportunity construed
as equal outcomes (meaning #3). Proponents of the use of standard tests base
their support on the equal predictive validity of the measures forall groups,
thereby interpreting equal opportunity as identical treatment (#1). Some middle
ground of meaning is occupied by those who support ‘‘different strokes for
different folks’’ to meanthat truly equal opportunity for all requires more instruc-
tional and social investment in some who begin the competition with fewer
chances of success. Eventually, however, all individuals must be held to the
same standard of competitive achievement (#2).

Recognizing the different meanings of equal opportunity for the various op-
ponents and proponentsof standardtests does not resolve the problem,butit puts
everyone on notice that they had better be prepared to defend their meaning of
equality on a broader social scale than mere psychological testing. The use of
standard tests in the schools cannot be attacked or defended without a correlated
justification for one’s view of social equity in all spheres of educational and
economiclife.

My ownposition is unequivocally in favor of ‘‘different strokes for different
folks,’’ by which I meanthat individual differences must be taken into accountin
our investmentin andtraining for all spheres of educational and economiclife.
Some individuals need more investment of time and resources to reach some
Rawlsian lowest-acceptable-level of competence. We, as a society, must guaran-
tee that investment. In addition, differences in life chances—be they
socioeconomic disadvantage, cultural difference, or genetic endowment—should
be compensated to assure that every individual has the most equal possible
chance to achieve; This tenet of my value system calls directly for matching
instruction to individual differences, whatever the person’s group membership.
The measures of achievement, however, are universally applied.

This brief statement of personal principles is included to alert you to the
assumptions of the paper.

Why Should WeTest Minority Children?

In my view, answersto questions of why and howtotest minority children are
predicated on the assumption that testing should inform instruction. The proper
use of tests is to provide diagnostic information to teachersthat alters instruction
and improves the match ofinstruction to the child. On a broaderscale, testing
can inform the recruitment of children into educationally appropriate programs
and settings that fit their current needs. Testing need not be used as an ac-
complice to biased selection procedures, but neither will children benefit from
the denial that their school-related skills and instructional needs differ on the
average by ethnic group. There are humanereasonsto use tests appropriately in
the interests of the child, whateverhis ethnicity.
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Covert Suspicion: Tests as Measures of Innate

Intelligence

What we test as ‘‘intelligence’’ is based on the summation of an individual’s

learning experiences which prepare him to tackle new problems. All tests of

intelligence presuppose past learning. Some items simply call for past learning;

others require the use of past learning to solve a new problem. There is no

intelligence without experience!

To use past learning as a basis for new problem solving does not imply that all

individuals of the same chronological age have learned or are capable of learning

the same quantity or quality of material at the same rate (genetic and biological

differences exist in intelligence), but it does imply that whatis tested as intelli-

gence is not some magical “‘innate capacity’’ that is unaffected by experience.

Without learning opportunities, we would all be equally stupid and ignorant.

With equal learning opportunities, individuals vary enormously in what they

have learned and in what skills they bring to the solution of new problems.

The Assumptions of IQ Testing

Alfred Binet was well aware that his practical device rested on several critical

assumptions—assumptions that have too often been forgotten by those who

followed him. The two most important assumptionsare: (1) common experiences

for those being compared on the test; (2) the test as a sample of intelligent

behavior.

Common Experiences. Today we recognize a profound problem in the use

of intelligence tests with culturally different populations. The information sam-

pled on IQ tests is general cultural knowledge. But whose culture—white, urban,

middle-class culture? The skills sampled are those most likely to be taught by

middle-class parents.

The Test as a Sample of Intelligent Behavior. Many IQ test items seem

arbitrary and ridiculous. Why should tracing a maze, arranging a sequence of

pictures, knowing the capital of Greece, and defining the word ‘‘ballast’’ be used

to measure intelligence? Tests are samples of information andskills, not com-

plete inventories. The sampling rationale is that an individual who knowsthe

capital of Greece is also more likely to have other kinds of rare information; a

person who can repeat six digits backwards can also manipulate other informa-

tion in his head, and a person who can abstract similarities between farming and

manufacturing also knows howto think abstractly about other problems.

An obvious problem for minority children is the content of the test. Items are

written by educated, urban, middle-class psychologists and educators to predict

middle-class standards in schools and jobs. While the tests may predict well, they
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may not be fair samples of intelligence. At this point, we must define what we
mean by “‘intelligence.’’ An alternative definition is adaptability in ‘‘real-life’’
(not school or job) situations, such as neighborhood and family settings. Al-
though sufficient space does not exist here to do justice to the issue of test
validity, no one to date has devised a satisfactory substitute test of intelligence
based onalternative criteria.

Part of the problem is the lack of agreement on what behaviors one wouldcall
intelligent in family and neighborhood settings. Is getting any job in a Black
ghetto a goodcriterion? How about knowing how to milk a herd of cowsin 30
minutes or finding your way homeover ten miles of woods in West Virginia?
The majority culture is not primarily interested in these feats of adaptation; we do
not reward them with notable success or acclaim, but few would deny that they
require ‘‘intelligence,’’ broadly conceived.

To appreciate the difficulty in finding agreeable, alternative criteria, we have
to recall the history of IQtests: they were designed to select children who would
notprofit from the usual school curriculum,at a time when all children had to be
served by the school system. Intelligence, as measured byIQ tests, is primarily
school-learning ability, not general adaptationto life.

How Should WeTest Minority Children?

Given that tests are samples of learned information and skills and that they
predict well school performanceforall groups, I will argue for a reeducation of
school personnel and the public on the meaning of test scores, the elimination of
any lingering suspicion about genetic racial differences in IQ, and the abandon-
ment of culturally relative assessment in favor of culturally specific assessment.

To understand why minority children, on the average, score lower on all
forms of standard tests—achievement, aptitude, and IQ varieties—school per-
sonnel must be educated to see that test scores only measure past learning of
information andskills that are Sampled by the tests and the schools, not as more
global measuresofintellectual functioning for minority children. And they must
come to see that children’s performance can change, particularly on those
achievement measures most Closely tied to instructional programs. It is not
enough for academic psychologists and test writers to proclaim the correct in-
terpretationof a test score as a current assessment of what a child has learned in
relation to his peers or somecriterion performance.

For a minority child, this meansthat unless his knowledgeorskills get a big
environmental boost, his low scoresin first grade will predict his low scores in
fourth grade. Since he has the same sociocultural environment, that is hardly
surprising. But suppose the schools came up with a Big Boost program for the
early grades. Presumably, both his school performance and his standard test
scores would change upward.

Teachers and school psychologists must be educated to understandthata test
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score is not written in the child’s brain. More importantly, they must understand

that low scores are indicators for action—instructional action to fit the educa-

tional needs of the child. They are not excuses for labeling and discard.

THE “GOOD GUYS”: DIAGNOSTIC AND

CRITERION-REFERENCED TESTS

One does not have to extol the virtues of diagnostic and criterion-referenced

tests. Nearly everyone in educationis (or should be) in favor of diagnostic tests

that inform teachers of the individual child’s particular strengths and weaknesses

in skill development, often without comparing him to any other children. Suzy

has a 60-word sight vocabulary but needs help in word-attack skills. Jimmy’s

phonics are okay, but his reading speed could probably be improved by instruc-

tion in phrasing and reading for meaning. Johnny understands the concepts of

addition and subtraction but needs help on the concepts of multiplication and

division. Surely, we would all agree thatthis information is useful to immediate

instruction. The lack of a normative basis for the instructional decisions about

what to teach next to an individual child is no hindrance.

Oneclear advantage of criterion-referencedtests is that they require teachers

to specify the objectives of instruction and to use the test items to judge whether

or not the child has achieved a specific objective. Does Suzy understand and can

she use the concepts ‘‘across’’ and ‘‘through’’? Can Bill add two-digit numbers

with carrying? If the child has not yet achievedthat skill, the teacher is informed

by the test to improve or increase her instruction of that skill.

Onedifficulty with such specificity is that not every criterion of an education

can be so specified. For many reasons, test items must sample what a child

knows and can do, not attempt an exhaustive inventory. Three problems that I

will briefly mention are the expanding universe otf knowledge andskills with

development, the substitution of thresholds for quantification, and the dilemma

of incomparable measurements.

In the early grades, the skills required for basic literacy can be relatively well

specified, compared to those broader qualities of thinking and knowledgeat later

periods of development. To my knowledge, no one has tried to analyzeall of the

tasks involved in the interpretation of poetry or the development of a critical

point of view about complex historical or social issues. Although there is still

much excitement in psychology aboutthe possibilities of specifying and organiz-

ing the learning steps in higher-level skills and knowledge, the only partially

successful programming models are for young children’s thinking and simple

mental processes, neither of which describe or prescribe the instruction ofliterary

or historical thought. Of course, you may object, computers can be programmed

to play rather good chess, butthat too is a limited domain with a finite number of

possible moves, unlike mostof the higher-level skills I am citing. I thinkit is safe
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to say that the prescription of instructional objectives is far more feasible for
second than tenth graders, unless oneisstil] prescribing the same primary-level
objectives!

This brings me to the substitution of thresholds for quantification of the
differences in skills and knowledge that children have learned.It is important to
specify minimalcriteria for achievements that nearly every child can and should
attain. But this minimal threshold of literacy is no substitute for quantifying the
remaining range of individual differences in achievements and designing appro-
priate instruction for all children, even those whose skills and knowledge far
exceed the average of their age group. Criterion-referenced tests are simply not
appropriate for this measurement problem, particularly at the older grade levels.

The final problem that I want to mention briefly is the incomparability of
criterion measures from one setting to another. If we are serious about setting
instructional objectives and using criterion-referenced tests to judge our effec-
tiveness in helping children to reach those objectives, then the test items must be
very Closely tied to the curriculum. Because different schools teach different
materials, in different orders, once a child is pastthe first few grades, how can
tests be comparable from one school district, or building, to another? If South
High in Oshkosh spendsthe fall semesterof the eleventh grade on the poetry ofe.
€. cummings, a reasonablesetofcriterion items would test the student’s com-
prehension, interpretation, and appreciation of that poetry. But Wilson High in
Madison used the essays of Martin Luther King in their eleventh-grade cur-
riculum; the criterion items for those students will necessarily be different. I
think you can see the myriad problemsthat arise from such diversecriteria of
achievement.

The approach of many norm-referenced tests is to sample the skills and
knowledgethat are usually imparted in the eleventh grade. Give the student a
new passage (an attempt to provide equal environmental exposure or lack of
Same); test his comprehension, interpretation, and appreciation of ‘‘literature.’’
There will be some poetry samples, on which the Wilson High students will have
less experience, and someprose, for which the South High youngsters will have
had less exposure. Although noneofthe studentswill probably have encountered
the particular test samples before, the items will assess the students’ approach to
literature in a gross and global way that estimates how well individual students
and groups can deal with new material ofthe kinds they have had some exposure
to in the school curriculum. The hypothetical test will be more helpful to teachers
if it reports separate scores for poetry and prose, for reading comprehension,
vocabulary, and the like, than if it reports a general ‘‘literature’’ score.

Nowit probably occurred to you that this same norm-referencedtest could be
used asa criterion-referenced one, by the simple expedient of reporting the item
results to the teachers. The eleventh-grade English teachers at South High and
Wilson High would receive profiles of performancefor their students, presum-
ably with differential achievements in the poetry and prosesections according to
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the curricular emphasis. In addition to receiving the norms of the individual

students and the class, the teacher should be able to see whetherhis/her instruc-

tion affected the profile of performance and to see in which areas the students

need further work.

For the purposes of immediate instruction, the teacher has no need for the

normsat all. In fact, given the ways that too many teachers interpret norms, their

absence is probably better. But in most ways, a criterion-referenced test is merely

an unstandardized one; anything a criterion-referenced test can do could be done

just as wellif it were standardized. Conversely, the use of standardizedtest items

as criteria of learning transformsit into a criterion-referenced test without chang-

ing an item.

It is all very well to eliminate norm groups for tests that diagnose next

instructional steps and measureinstructional objectives in the immediate teaching

situation. But it is much less appropriate to eliminate norms for other kinds of

assessment. Notall instructional decisions are or can be immediately applied to

classroom strategies with children. Some instructional decisions involve plan-

ning months or years ahead, making educated guesses about the suitability of the

program for the child. Of course, these decisions are less valid and reliable than

those made for the immediate situation if the tests are equally well constructed

(which of course they usually are not). But advice must be given about planning

the child’s curriculum for junior high or high school, planning for algebra,

business math, Latin, or remedial English. Standard achievementtestsare, in my

knowledge,the best advice givers on these and similar matters, along with school

grades and teachers’ experiences with the child.

For an even more temporally remote kind of decision, selection for higher

education is, I believe, most efficiently done with a combination of standard

aptitude tests, school grades, and recommendations. The role of test scores in

this process has been challenged, but I think that a dispassionate look at the data

would convince most people that global samples of school-related knowledge

and general intellectual functioning in school-related skills provide the best pre-

diction of who should be where in postsecondary education. Note that | am not

making judgments about non-school-related intelligence, just about who will be

more likely to succeed in given instructional programs.

THE “BAD GUYS”: EVEN GLOBAL ASSESSMENTS

HAVE THEIR USES IN THE INTERESTS OF CHILDREN

Mostcriticism of testing has been leveled at the standard, group aptitude and

individual IQ tests. The use of a single score or a few subtest scores to makelife

decisions for a child has been rejected by those who note that average group

differences in test scores classify more minority children as retarded. Low test
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These children can be said to be ‘‘saved’’ by the aptitude tests from being put
into inappropriate, generally slower groups.

What about those whoscore low on both aptitude and achievementtests? This
is the sourceof the angriest attacks on standard tests because many schools lump
these heterogeneouschildren into a single slow or retarded group. Undoubtedly,
many of the minority children in the low-scoring group should not be considered
generally mentally retarded or even slow learners at nonschooltasks. No matter
what the causes of their slow school learning, it is not useful to label them as
mentally retarded becausethey will not be so considered when they leave school.
The probable cause of their slow school learning is cultural difference and inap-
propriate instruction. This does not mean, however, that they will thrive in a
regular classroom with 28 other children, many of whom werereared in the
majority culture.

performances should be further evaluated to obtain a more complete picture of
what they can do, not what they cannot do onstandard tests. But note that the
tests are the first clue that something is amiss with the match of the school
program to the child with low aptitude and achievement scores. Perhaps he
cannot read well enoughto take any ofthe tests, including math instructions.
Perhapsheis in need ofindividual encouragement to try harder. Perhaps teachers
have misunderstood his quietness or outbursts and turned him off entirely.
Perhaps an auditory modeof instruction is better suited to his learning needs.

In other words, the only use of low standard test scores should be to alert
school personnel to the need for further individual Study of the child. They
should not be used alone to make any decisions about special classes or even
special instruction.
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What Would We Do Without Tests?

There are two major suggestions for a world without standard tests. First, we

could return to the turn of the century and teacher ratings. Second, wecould try

everyone at everything they wanted totry and eliminate those whofail at the

criterion performance. Thefirst, I will argue, is even moreprejudicial thantests,

less reliable, and likely to lead to some wretched wrangling over minority quotas,

in perpetuity. Subjective judgments are no replacement for objective as-

sessments, although teachers often have valuable, additional, qualitative infor-

mation about a student’s work habits, interests, personality, and the like. Rec-

ommendations should not supplant performance on a standardtest.

The second, doing away with prediction and diagnosis and trying the crite-

rion, may work reasonably well in immediate learning situations, but it is un-

likely to be useful in selection of a few students from many applicants for higher

education or desirable jobs. Those of you at CUNY know the experience of open

admissions far better than I, but I have not heard of any great success stories

emanating from the experiment. One likely outcome is that the exit criteria are

simply adjusted downward to permit graduation for the majority who no longer

can meetthe old standards of excellence. When weinsisted that everyonestay in

high school to graduate, we found that a high school diploma now guaranteed

only reasonably frequent attendance, not any minimum standard of achievement

in reading, math, or cultural knowledge. Now, nationwide, the schools are

rapidly returning to criteria of competency for the high school diploma, accord-

ing to the New York Times. Can you guess which groups of children will suffer

the highest failure rates?

Somehow, noneofthis is the answer for the instructional needs of minority

children. To deny that we have a problem in educating minority children to the

knowledgeand skills of the majority culture is to hide one’s head in the proverb-

ial sand; to pretend that doing away with thetests will fix the ethnic dispropor-

tions in the various school curricula is to whistle Dixie in Harlem.

Covert Suspicion: Genetic Racial Differences in lQ

Research by genetically oriented psychologists, including myself, has shown

repeatedly that individual differences in test scores are caused in part by genetic

individual differences. Does this fact have anything to do with the average

test-score differences among racial groups?

Three recent investigations on the possible genetic origins of racial differences

in performance in school and on IQ tests reject the hypothesis of genetic dif-

ferences as a major source ofthose differences in performance. The study of 130

transracially adopted black children (Scarr & Weinberg, 1976) showedthat black

and interracial children reared by socioeconomically advantaged white families

score very well on standard IQ tests and on school achievement tests. Being
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reared in the culture of the test resulted in intellectual achievement levels for
black children that were comparable to adopted white children in similarfamilies. Therefore, it is highly unlikely that genetic differences between the
races could account for the major portion of the usually observed differences in
the performance levels of the two groups.
A secondstudy onthe relation of black ancestry to intellectual skills within

the black population (Scarr, Pakstis, Katz, & Barker, 1977) showed that havingmore orless African ancestry was not related to how well one sc
tests. In other words, holding constantsocial identity and cult
socially classified blacks with greater amounts of white ances
better than other blacks with more African ancestry. A
hypothesis cannot account for this result.

The third study was of black and white twins in Philadelphia. Briefly, theblack 10- to 16-year-olds scored half to one standard deviation below the whites
on every cognitive measure. The social-

ored on cognitive
ural background,
try did not score

strong genetic-difference

tion andthe skills being sampled bythe tests and the schools. By using twinsin
this study, we were able to examine three implications of cultural differences
compared to a genetic-differences hypothesis.
We believe that the pattern of results supports a general cultural-difference

hypothesis far better than a genetic-differences view. The major intellectual
results are:

1. Black children have lower scores on all of the cognitive tests, but they
score relatively worse on the more culturally loaded of the conceptual
tests.

2. The cognitive differences amongthe black children are less well explained
by genetic individual differences, by age, and bysocial-class differences
than those of the white children.

3. The similarity of the black co-twins, particularly the DZs, Suggests that
being reared in different families determines more of the cognitive dif-
ferences among black than white children, but that those between-family
differences are not those usually measured by SES variables in the white
community.

Therefore, we conclude that the results ofthis Study support the view that
black children are being reared in circumstances that give them only marginalacquaintance with the skills and the knowledge being sampled by
administer. Some families in the black community encouragethe de
these skills and knowledge, while others do not. In general, black c

the tests we

velopmentof
hildren do not
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have the same access to these skills and knowledge as white children, which

explains the lower performance of black children as a group. The hypothesisthat

most of the differences among the cognitive scores of black and white children

are due to genetic differences between the races cannot, in our view, accountfor

this pattern of results. Therefore, in three studies the hypothesis of genetic

differences betweentheraces fails to account for the IQ performance differences.

Culturally Relative Assessment

Thus, we know that the major causes of the lower scores of black children reared

in the black communityare cultural differences and socioeconomic disadvantage.

The mean scores of minority children are lower than they would be if they had

equal access to the majority culture.

But that does not mean that the performance of minority children on other

types of school tests or school grades will be less well predicted. Nor doesit

mean that adding points to their test scores will fix their later achievement

difficulties. As many others have noted, the attacks on testing will not improve

the match between instruction and the child.

What then about minority youths who on the average do not score as high on

standard aptitude tests or in school grades; should they be given compensatory

scores, paddedto take into accounttheir cultural differences? It may be cosmetic,

but it does not answer the challenge of matching instruction to the educational

needs of the minority youth. Their lower scores do predict lower postsecondary

school performance, and fudging them upward will not in itself help anyone to

provide more appropriate teaching or program selection. It may well be true that

outside of school, the minority youths with low scores can dobetter than majority

youths with similarly low scores because the lower scores of the minority youths

result in large part from their culturally different rearing. But that fact will not

help them in scholastic settings where the standards are majority norms. If you

adjust standard test scores according to the home background ofthe child, you

fall into the trap of defining tests scores as measures of intelligence in the most

offensive way; in other words, you have bought the misuse of IQ tests.

Culturally Specific Assessments

There are good reasons, on the other hand, to develop culturally specific, not

culturally relative, assessment procedures. To assess the strengths of a minority

child in terms of functioning within his own community can be useful in predict-

ing his adaptation to that community. By culturally specific assessments, I mean

those measures that discriminate the more from theless skillful in the termsof the

minority community. It is doubtful, however, that such culturally specific as-

sessments will improve the prediction made by standardized tests to adaptation in

the majority community, because as the predictors vary, so do the criteria. But
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culturally specific assessments can remind the schools and others that the current
IQ and aptitude tests are better predictors of school thanlife performance and are
probably moreclosely tied to life in the majority than minority communities.

The more compelling reason I see for the developmentof culturally specific
assessments is to better understand the bases of achievement in minority com-munities, the differences in expectations between minority and majority cultures,
and to use that information to help children bridge the gulf between community
and school. At present, we really do not understand the variety of skills that
minority children bring to school that may be equivalent to, but different from,
those of the majority group, whoseskills the school capitalizes upon. Something
called ‘‘social competence’? may capture what I mean here, butit is poorlydefined at present and not well measured in any community. Whatever wecall
this culturally specific set of skills, it is a fairly safe bet that the skills developed
in the majority community are more fully sampled by the current school pro-
grams than any culturally specific set of competencies from minority com-
munities. Knowing what their differences are will heip educators to capitalize
more fully on what minority children can do, rather than always approaching
their instruction as deficient members of the majority culture.

Toward an Informed Instruction

The norm of a year’s progress for a year spent in school is often not met by
minority children, and whenit is, they are still behind because they came to
school in kindergarten well behind their majority peers in the skills that schools
expect. There is no evidence that minority children fall farther behind the major-
ity group through the school years, once one takes into account the larger indi-
vidual variation in school performancelater in the School career. That is, second
graders cannot be 4 years behind in reading skills, whereas eighth graders can,
and often are. Once these individual variations are scaled in standard deviation
units, the gap between minority and majority children is the same from kinder-
garten to twelfth grade. Thus, the schools do not aggravate the performance gap,
but neither do they narrowit. Perhaps one ought to ask what kind of special
programs could be applied to narrow the academic gap, so well predicted by the
early tests and so well recognized by kindergarten and first-grade teachers.
A different kind of special instruction is required, one that is not equally

applied to all children by race and color, but one that is applied to those children
who needit. Equal Opportunity need not be construed as equal treatmentforall,
because if it is, it ignores the large individual differences in learning rates and
does nothing to remedy the performance gaps between groups. If we wantto give
more minority children an equal opportunity, we will have to give them more
time andinstruction in the school skills that will make them literate citizens in the
majority culture.

Perhaps more minority children do need Special instruction than children
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whose home cultural environment shares more features with the school culture.

Perhaps there ought to be a new category of special instruction. Call it what you

like—majority cultural instruction, the culturally different hour, whatever. The

problem with the instruction of minority children in the current schools lies not

with the teachers, who as a groupare usually dedicated, hard-working adults; nor

with standard tests that evaluate children according to their performance levels,

regardless of why they perform that way; nor with the children, whose task it is to

comprehend and learn what the schools have to offer. The problem is with the

mismatchofinstructional normsandstrategies to many minority children and our

ignorance aboutthe skills they do have.
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From Evolution to Larry P., or
|\VV 9 What Shall We Do About IQ

Tests? *

IQ tests are a dilemmain that great morality play. “Who Shall Enjoy Society’s
Privileges?” Legal authorities battle over IQ tests as heroes or villians. The Stages
are courts around the nation. jammed with plaintiffs whosetest scores were used to
reject them from desired educational and occupational positions or whose scores
exceeded those of others who wereselected for desired positions on nonintellective
bases. Larry P.. Bakke. and Griggs are but a few ofthe plaintiffs whose names may
become household words in the late ’70)s. Judges knowlittle about the technica]
construction of IQ tests, their appropriate use and interpretation, and about the
underlying issues of inequality that bring the adversaries to court. But the judges
will decide how. when. and for whom IQ tests maybe used to makelife decisions.

As in most decisions in which morality plays an importantrole. there is
conflicting “evidence” from the scientific community about the meaning,
value, validity, and mostofall. legitimacyof 1Q measures. The history of 1Q
tests, for example, can be told as one of psychology’s greatest achievements
(Herrnstein, 1973) or as one of its most shameful (Kamin, 1974). Proponents
of the use of IQ tests cite their exemplary statistical virtues: opponentsstrike
at their role in perpetuating social and economic injustice. If the experts lined
up in supportof or againstIQtests,as physiciansstand upforantibiotics and
against VD, there would be no moral dilemma.It is the absenceofscientific
consensusthat leaves IQ tests at the doubtful mercyof the legal system.

IQ TESTS AND EQUAL OPPORTUNITY

Historically, at the time IQ tests were being developed, there were
widespread fears in the U.S. about assimilating hoards of linguistically
different peasants from the poorest parts of Europe. Calling them
feebleminded could help to stem thetide. By the 1930s, there were strong
political forces toward increasing the participation of the common man (and
woman) in the democratic process, toward greater equality of rights, and
toward more nearly equal distribution of social and economic benefits
(that are, of course imperfectly distributed to this day). The selection of an
educational and occupationalelite by IQ tests came in conflict with the
prevailing environmentalist ethic. That ethic largely denies that individuals
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differ importantly in any but unfortunate circumstances in their family

backgrounds and subsequent opportunities to develop into intellectually

competent adults.

Philosophically, the meaning of equality has changed overthe past century.

“Fqual opportunity” used to be construed to mean an equal chance to

compete for desirable positions, regardless of one’s initial handicaps, be they

biological or sociocultural. Fairness, therefore, depended onthelack of bias

in selection procedures notin selection criteria.

In the majority of cases brought today against 1Q tests, equal opportunity

has been recast to include the selection criteria. Everyone,it is now said,

should have equal access to the knowledge and skills being sampled by the

selection criteria. In the case of IQ tests, this meansthat all groups in the

society must have their cultures equally sampled, or the courts must know

why not.

On the periphery (and heading for the mainstream) is the view that

selection criteria must admit equal proportionsof all groups to desirable

locations in the social structure, or the selection criteria are de facto biased.

Equal opportunity is thereby recast to mean equal outcome. Since no IQ test

so far devised can assure this meaningof the term equal opportunity, IQ tests

must go. |

Theuse of IQ tests to sort andselect individuals for various educational and

occupational niches in society brings into conflict four separable issues: (1)

civil rights for all citizens and equal protection under the law; (2) the

distribution of economicand social benefits in the population; (3) subcultural

differencesin life-style and child rearing that affect equal accessto the skills

and knowledge measured by IQ tests; and (4) genetic and biological

differences in intelligence. Sourcesoftest score differences, (3) and (4), come

crashing against equal protecton,(1). in courtroom battles over the justice or

injustice of IQ tests and their applications to educational and occupational

selection, (2).

If we sit far back in the audience and contemplate the legal play, we find it

has someaspects of a tragedy and some of a comedy. Thetragic part is the web

of conflicting values that assert, on the one hand, that all men are created

equal (before the law) and, on the other hand, that social and economic

benefits shall be allocated in this society according to scales of individual

merit in achievements, some of which are intellectual. How to assess

individual merit? Given the usualcriteria andthetests used for selection,it 1s

easy to see that everyone in the society does not have equal access to the

environmental, genetic, or biological requisites for high intellectual achieve-

ment. Some pigs on this Animal Farm are more equal than others, by being

better prepared to compete.

The comic part of the playis that IQ tests are blamed forthe educational,

social, and economic inequalities of society. and their good-riddance 1s

proposed as a remedyfor inequities that are firmly embeddedinthe capitalist
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system as a whole. Withoutattacking or defendingfree enterprise,I thinkit is
ridiculous to suppose that abolishing intellectual measurementwill revolu-
tionize anyone’s life chances. Furthermore, the existence of individual
differences in IQ scores has led somezealots to denythat genetic differences
play anyrole in thosedifferences.It is as thoughbiological diversity must be
denied to defend universalcivil liberties and to obtain greater equality in the
distribution of social and economic benefits. IQ tests must be eliminated
because they aid and abet inequalities.

It is on this central theme of the morality play that I wish to linger to
develop an evolutionary argumenttofit our knowledge ofhuman history and
developmentinto the political arena of IQ tests and the courts.

In outline, the argumentis as follows:

5. Samples of intelligent behavior on IQ tests are necessarily culturallybound,but genetic differences amongindividual and betweensocia] groupswith intellectual mobility will be prominent.
6. The appropriate use ofIQ testsis to infer probable success ona criterionthat is sampled from the samecultural context as the text.
7. IQ tests, therefore, are appropriately used in educational andoccupationalcontexts that share the same culture, regardless of the culture of

ASPECTS OF AN EVOLUTIONARY VIEW

Twoaspects of an evolutionary view of human intelligence deserve someemphasisin this essay:first, the sociocultural context in which humanbrainsand behavior evolve and develop; and second, the necessary genetic
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implications of an evolutionary view. Many other sources provide a more

complete and scholarly accountofthese issues (e.g., Dobzhansky, 1962, 1973:

Mayr. 1970, 1974), but I want to set the stage for a discussion of

contemporary conflicts about IQ tests.

We are compromise organisms. The evolution of intelligence cannot be

separated from all of the other characteristics that make us viable,

functioning beings in our humanenvironments. Brains and intelligence had

to be coadapted with reproductive requirements, life-span limitations, motor

functions, etc.

Every genetic change,as Mayr(1970) has pointed out, must be fit into the

existing genetic program, rather more like adding a violin to an orchestra

than expecting a solo performance. Thefinal arrangement of instruments1s

that which makes the best adapted compromisewithallof the requirements of

the environment. without unduly favoring one function over any others that

are necessary for survival and reproduction. So, brains andintelligence could

not evolve willy-nilly, without being part ofthe coadapted gene complex that

determinesall of the organisms’ development.

In each generation there is a feedback system for genetic change.

Individuals are more or less successful at procreating and rearing their

offspring to reproductive age. Since the gene pool of the next generation

depends on the frequency of successful reproduction of the parental

genotypes. differential fertility and mortality of the preceding generationwill

directly determine the genetic character of the next.

Through most of human history both differential fertility and mortality

changed the gene pool from one generation to the next. Some people were

more desirable as mates than others. some produced more offspring, and

some were more successful in parenting those offspring to adulthood, when

the parental genes could extend into yet another generation. As long as

genetic differences in intelligence had even the slightest part in this drama of

humanfertility and mortality, some genes would be increased and others

decreased in frequency over time.! Presumably, increases in the neocortex

and associated behaviors were determined by the evolutionary process.

Because humanintelligence evolved by directional selection toward bigger

brains, symbolic thought, and more complex communication, there must bea

 

'In the twentieth centurydifferential mortality of parents and offspring has decreased as an

evolutionary factor. because most babies now survive to reproductive age in most of the world.

(This is not to say that public health and infant mortality are no longerissues even in the United

States. but that differential mortality by nation. class, race. and probably IQ level have declined.)

Differential fertility, on the other hand. has increased for the moment, as the more modernized

and affluent were the first deliberately to limit family size effectively. It is still quite likely,

however. that human intelligence is holding its own, with the more intelligent in every group

outreproducing the retarded bya slight margin, as in the U.S. white population (Bajema, 1968,

Higgins, Reed & Reed. 1962). Fertility is a volatile measure, however, as more and more peoples

around the world achieve some measure of reproductive control.
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genetic basis for the developmentof these behaviors to accountfor the regular
appearanceofintellectual changesin childhood.Thespecies genetic program
mustinclude a timed, turning-on of the capacity to acquiretheseskills. There
may also be a timed, turning-off of the easy learning of these skills, as
Lenneberg (1967) found for primary language acquisition.
With the exception of a few severely impaired individuals, all human beings

have moreintellectually in common with one another than with any other
species. This is one wayto say that individual differences within the species
are very small compared to ourdifferences from even ourclosest relatives, the
great apes. Variations in the developmentalgenetic program arenot solarge
as to allow any humanchild to resemble a chimp morethan anotherchild.
Even severely isolated children do not resemble great apes; such children are
sadly deficient in humanoranyotherskills. And a chimpreared in a chimp
environment does not become a humanchild. So, to becomea functioning
humanbeingclearly requires both the species genetic program anda rearing
environmentwithin the range that was evolutionarily typical for the species.
Howeverplatitudinous, this fact is too often debated by the cold warriors of
the nature—nurture controversy.

Since there is a species genetic program forintellectual developmentthere
is also very likely to be genetic variability for intelligence; that is, individual
differences that dependin part on genotypic differences. Certainly, during the
millions of years of humanevolution,selection acted on genetic variability or
there would have been no evolutionary change. That there was changeis
demonstrated by the fossil record.
Some geneticists, such as Lewontin, question whetherthereis any genetic

varianceleft for intelligence in contemporary populations. Maybeit wasall
used up in our struggle to become homosapiens, an achievementofthe last
50,000 years. Studies of sibling differences, adopted children, and twins deny
this speculation. Within every group studied, there is genetic variability in
intelligence. I will return to this pointlater.

If one is either convinced or willing to assumefor the sake for argument
that there is some genetic variance for intelligence left in contemporary
human populations, then the moreprofitable question is how is that variance
likely to be affected by environmental variations? Are all of the possible
combinationsof genes and environmentslikely to producelinear increases or
decreasesin intelligence—so muchofa linear slope for genetic differences, so
much for environmental differences?
Some obscurantists (e.g., Hirsch, 1975) who think that questions about

genetic differences are either unanswerable or immoral, have argued that
gene-environmentinteractions (nonlinear effects) produce wild discontinui-
ties in the phenotypes producedby various gene-environment combinations.
Are there really genotypes that flourish in less humane,less invigorating
environments? Poor Jake, if only he had less protein and fewer books in
childhood, he’d be a geniustoday, instead ofjust a little above average. Lucky
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Sal, her parents gave her just the right amount of abuse and neglect to
optimally foster her low IQ.Is this likely? I suppose that within some normal

limits on nutrition, opportunities to learn, adult stimulation, etc., some

genotypes would develop better with less rather than more. Butare these large

effects? I would guess that the discontinuities produced by such combinations
producelittle static on the linear regression of gene-environment combina-

tions.

INTELLIGENCE: BIOLOGICAL AND CULTURAL

EVOLUTION WORK TOGETHER

In recent years, public discussions of “sociobiology” have polarized

biological and sociocultural accounts of human behavior. E. O. Wilson

(1975), the synthesizer of the field 1s not to blamefor this regrettable cleavage;

rather. his more vociferouscritics have misrepresented his views repeatedly

(see Science, 1976; Wilson, 1977), making it appear that the newfield of

sociobiology explains all of human behavior in biological terms—a gross

form of reductionism. Instead, my reading of Wilson’s thesis is that the

evolution of human behavior occurred in the sociocultural context of small

bands of hunters and gatherers, for whom certain selective forces increased

the probability that some kindsofsocial and intellectual behaviors would be

favored by increasing the fitness of those who developed them. (Fitnessis, of

course, defined by the numberof offspring surviving to reproductive age.) So

far, the argument is traditional to.evolution thought. Therelatively new,

though not unique, twist in Wilson’s argumentis that biases tn learning

develped for the human species, biases that make it more likely that some

things would be learned than others. Hinde (Hinde & Sevenson-Hinde, 1973),

Seligman (1970), and the Brelands (Breland & Breland, 1961) told us the same

thing about infrahuman behavior. And, though Chomskyhasnotspecified

the nature of his “language acquisition device,” it can be seen asa biasin the

humanspecies toward learning a language. Languageis recognized byinfants

from certain properties that are shared by all human languages. Thus,

Wilson’s message is hardly newsin the intellectual domain.?

Once one considers the notion that human intelligence evolved in the

sociocultural context of small human groups, of mixed ages and sexes, who

traveled around gathering food and sometimes hunting. one can begin to

question the implications of this environment for the kinds of human

intelligence that evolved. And one can look at the pan-humancontext for

intellectual development (e.g., Chapter I-3, this volume).

2His thesis applied to humansocial behavior, parent-child relations, aggression, territoriality,

and sex differences created the larger storm, but are fortunately beyond the scope ofthis essay!



IV.2. EDITORIAL: WHAT SHALL WE DO ABOUT IQ TESTS? 453

The developmentof these typically humanskills depends both on evolved
biases in learning that makeit easier to acquire theseskills than others (such
as the use of sonar to locate objects in space) and proper environmental
conditions for development. Some environmental conditions are very
generally available for all members of the species, such as opportunities to
communicate with others, to manipulate objects, and to move aboutin space.
Children cannot learn any language without its being present in their
environments, nor can they learn to locomote in space without the
opportunity to do so. But all normal humaneenvironments provide these
opportunities. More particular environments may be required for the
developmentof literacy, such as formalinstruction of reading and writing
skills (See Cole, Gay, Glick, & Sharpe, 1971). But the human species has
evolved to be capable of acquiring such skills with the provision of requisite
environmental supports. Even children in those groupsthat only recently
acquired writing readily learn literacy skills. The major point is that
environments of almost all groups, not undergoing disasters from plague,
starvation or war, provide the necessary opportunities and instruction for the
young to acquire the local culture and to develop into species-typical human
beings.

IS THE GENETIC PROGRAMSENSITIVE
TO ENVIRONMENTALVARIATIONS?

Several remarkable cases of extremeisolation in early childhood have been
reprinted and reviewed recently by the Clarkes (Clarke & Clarke, 1976).
Isolated children, when discovered around the ages of six or seven, were
extremely retarded in their intellectual development, having been reared in
environmentsthat deviated disastrously from those of normal membersofthe
species. These children hadlittle or no exposure to language, opportunities
for sensorimotor development, or interpersonal affection. Like Cage-reared,
isolated monkeys, they were sadly deficient in the usual childhood skills, until
patient tutoring and exposureoverthe next few years succeeded in in bringing
all but one (the famous Anna,reported by Kingsley Davis) up to average
levels of intellectual performance. There is no question that being reared in
environments outside of the range that is normal for the Species will have
deleterious consequencesforintelligence.?

Environments outside of the optimalrange,at the marginsofthose that are
normal for the species, can also have measurabledeleterious effects. Poor
protein—calorie nutrition, cultural isolation (such as that of the canal boat

‘The genetic program is also sensitive to genetic effects, such as chromosomal and single gene
effects that can distort normalintellectual development.
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children in England and the Appalachian children of the 1930s), being reared

in an unstimulating institution, and not attending schoolfor at least a few

years all seem to depress intellectual functioning, as measured by both

Western IQ tests and more culturally suitable assessments (Cole et al., 1971).

As species, our developmental program is best suited to profiting from the

learning and problem-solving opportunities that occur in some rather broad

range of human environments. Peoples aroundthe world do notrear children

in the same ways. The many variationsof caretaking (who doesit?), cultural

patterns of sleeping and eating (what, with whom, and when?), food

production or gathering, are the delight of cultural anthropologists. But are

there any societies where children are typically excluded from interacting with

other speakers of the human language, refused opportunities to explore

material objects, and denied opportunities to learn the culture into which they

have been born?

HUMANE ENVIRONMENTS FOR ALL

An evolutionary view of humanintelligence leads one to expect that there

are commonskills that develop in all normal membersofthe species reared in

typical human environments. The developmental psychologists of this

century have spent most of their efforts in detailing the nature of that

intelligence and its developmental course. To my knowledge, there is no

evidence that different human groups have different kinds of intellectual

skills, although adequate assessmentacross diverse languages andcultures

has proved verydifficult, if not impossible. Claims have been made that some

groups have moreintellectual skill(s) than others, but not different kinds of

memory, reasoning, or categorization skills. (There is, however, no IQ test

that will show our common humanity, because each is boundto the culture

from which the particular sample of knowledge and skills is drawn.)

Given our pan-humanprofile of intelligence, we mayrightfully ask thatall

environments be humane enough to foster the developmentof the universal

skills. Arbitrary environmental differences among people are unfair

advantagesforthe intellectual development of some and unfair disadvantages

for others. There is, then, some absolute scale on which wecanrate the

effectiveness of any given group in fostering intelligence in its young. Please

keep in mind that I am not judging all environmentsbytheir effectiveness in

instilling any particular culture, just by their giving all children the

opportunity to learn their own culture. In this view, an enlightened social

policy ought to maximize the heritability of intelligence in all groups.

Populations with low heritabilities are those with the greatest environmental

inequalities.

The necessary implication of this absolutist-developmental view is that

environmental differences among people and peoples oughtto be eliminated.
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Horrifying, you say! Yes, horrifying, if all of the current diversity of cultural
practices and personal preferences were to be homogenized into a uniform
environmental standard for the species.4 Fortunately, however, most human
cultural practices, however apparently different are probably not effectively
different in creating large, human intellectual differences.

RACIAL VS. SOCIOECONOMIC GROUPS

More than forty years ago, Davis and Dollard (1937) contrasted the social
systems ofcaste and class. Amongcastesthere is no individual mobility; oneis
born into a caste andstays there regardless of individual merit. Races are
castes in the United States. Social classes exist within castes, and individuals
can move up or downtheclass structure accordingto criteria of individual
merit. Dobzhansky(1962) spelled out the implications of this differentiation
for genetics: Genetic differences areless likely to arise between castes, because
all of the genetic individual variability is kept within them—there are few
ways out of oneracial groupinto another. By contrast, there are permeable
boundaries among social class groups, not perfect mobility according to
individual merit, allowing some 30 to 40% change of status in each
generation. The individuals who movesocially take their genes with them,
mate, and reproduce in their achieved status. Thus, there is a far higher
probability of social class than racial group differences in those character-
istics that contribute to individual mobility (Scarr-Salapatek, 1971a,b).
The implication of this difference between race and social class for

intellectual achievementsis that there are morelikely to be genetic differences
in IQ scores betweensocialclass than racial groups. Let us review the recent
research on this issue.

THE EVIDENCE ON RACIAL DIFFERENCES
AS ENVIRONMENT AND GENES

Three recent investigations onthe possible genetic originsofracial differences
in performance in school and on IQtests reject the hypothesis of genetic
differences as a major source of those differences in performance.First, a

‘There is an ironic implication of two views most often held by the same radical
environmentalists: that all human beings have equal genetic endowmentforthe developmentof
intelligence and that all human differences arise because of environmental inequities. Since we
know howintellectual development ought to proceed under optimal conditions and how to
identify those particularly well-developed intellects, all those other people in all those other
environments must be impairedbythe diversity of their sociocultural environments. This leads to
a pernicious cultural imperialism by the professional class in Western societies, whose child-
rearing and home-neighborhood environments promote, it seems. higher intellectual achieve-
ments in their young.
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study of transracial adoption (Scarr & Weinberg, 1976) showed that black
and interracial children reared by socioeconomically advantaged white
families score very well on standard IQ tests and on school achievementtests.
Being reared in the culture of the test and the school resulted in intellectual
achievementlevels for black children that were comparable to adopted white
children in similar families. Therefore, it is highly unlikely that genetic
differences between the races could account for the major portion of the
usually observed differences in the performance levels of the two groups.
A second study onthe relation of black ancestry to intellectual skills within

the black population (Scarr, Pakstis, Katz, & Barker, 1977) showed that
having moreorless African ancestry wasnotrelated to how well one scored
on cognitive tests. In other words, holding constant social identity and
cultural background, socially classified blacks with greater amounts of white
ancestry did notscore better than other blacks with more African ancestry. A
strong genetic difference hypothesis cannot accountforthis result.

Briefly, blood groups were used to estimate the proportion of each person’s

African and European ancestry. This is roughly possible because the parent

populations differ in the average frequencies of manyalleles at many lociand
differ substantially at a few loci. Therefore, if a person hasa particularallele,

we were able to assign a probability that he got that gene from oneofthe two

populations. While there is undoubtedly a large error term in these estimates,
they had several satisfactory characteristics, such as appropriately large
sibling correlations and correlations with skin color. What is most important
here is that the estimates of ancestry did not correlate with any measures of

intellectual performance in the black sample. Thus, we concluded that degree
of white ancestry had little or no effect on individual levels of performance

within the black group. We must look to other explanations.

The third study was of black and white twins in Philadelphia (Scarr &

Barker, 1981). Briefly, the black 10-to-16-year-olds scored one-half to one

standard deviation below the whites on every cognitive measure. The social

class differences between the races were notsufficiently large, as Jensen has

reminded us, to account solely for the magnitude of this performance

differences between the racial groups. The major hypothesis was that black

children haveless overall familiarity with the information andtheskills being

sampled bythe tests and the schools. By using twins in this study, we were able

to examinethree implications of cultural differences compared to a genetic

differences hypothesis. The major predictions of the cultural differences

hypothesis are:

1. Black children will score relatively worse on these tests that are more

culturally loaded than on more “culture-fair” tests when the instructionsfor

all tasks are equally understood.

2. The cultural differences of the blacks constitute a “suppressive

environment” with respect to the development of the intellectual skills
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sampled by typical tests, and therefore black children will showless genetic
variability in their scores and more environmental variability (Scarr-
Salapatek, 1971).

3. Differences amongblack children will be more dependenton differences
amongtheir family environmentsin the extent to which they aid children in
the developmentoftest-relevant skills, and therefore (a) the twin correlations
will be higher for black twins, and (b)therewill be less difference between MZ
and DZ coefficients in the black than white groups.

Three major predictions of a genetic differences hypothesis are:

1. Black children will score relatively worse on thosetests that are loaded
more highly on a “g” factor than on moreverbal, culturally-loadedtests.

2. The proportions of genetic and environmental variability will be the
same in both racial groups.

3. Family environments will be no more importantin black than in white
racial groups in determining individual variation.

Webelieve that the pattern of results supports a general cultural difference
hypothesis far better than a genetic differences view. The majorintellectual
results are:

1. Black children have lowerscores onall of the cognitive tests, but they
score relatively worse on the more culturally loaded of the conceptualtests.

2. The cognitive differences among the black children are less well
explained by genetic individual differences, by age, and by social class
differences than those of the white children.

3. The similarity of the black co-twins, particularly the DZ’s, suggests that
being rearedin different families determines moreofthe cognitive differences
amongblack than white children, but that those between-family differences
are not those usually measured by SESvariables in the white community.

Therefore, we concludethat the results of this study support the view that
black children are being reared in circumstancesthat give them only marginal
acquaintancewiththeskills and the knowledge being sampled by thetests we
administered. Some families in the black community encourage the
development ofthese skills and knowledge, while others do not. In general,
black children do not have the sameaccessto these skills and knowledgeas
white children, which explains the lower performanceof black children as a
group. The hypothesis that mostofthe differences amongthe cognitive scores
of black and white children are dueto genetic differences between the races
cannot, in our view, account for this pattern of results. Therefore, in three
studies, the hypothesis of genetic differences between the races fails to
account for the IQ performance differences.
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THE EVIDENCE ON INDIVIDUAL DIFFERENCES
AS GENES AND ENVIRONMENTS

From a review of recent family studies (Scarr, 1977), I think that the
evidence for some genetic individual differences in behavior is simply
overwhelming. Especially if one considers the past literature, there are
literally dozens of studies that support that mild conclusion in all groups
studied.

Goingstraight to the heart of the matter, ] think that most evidence points
toa “heritability” of about .4 to .7 in the U.S. white population and .2to .5in
the black, given that “heritability” here means the proportion of genetic
variance amongindividuals sampled in twin and family studies, which,as I
have repeatedly noted, are not representative of bad environments. If one
could include people with really poor environments, the proportion of
environmental variance might rise; on the other hand,the genetic variance
mightalso be increased. It is hard to predict whetheror not the proportionsof
variance would change, and in which direction.

It is important to note here the small effects of environmental differences
on IQ scores amongthe people in our white family samples. This suggests that
within the range of “humane environments,” from an SESlevel of working to
upper-middle class, there is little evidence for differential environmental
effects within the whole group. The average level of these environments in
such that the black and white children reared by these families perform
intellectually somewhat abovethe population average, even though they have
average biological parents. Thus. the environments sampledin family studies
are better than averageat fostering intellectual development. But whyare the

relatively poor families rearing black and white adopted children whose IQ

scores are nearly as high as thosein professional families? It must be thatall of

these seeming environmental differences that predict so well to outcome
differences among biological children are not primarily environmental
differences, but indices of genetic differences among the parents and their

biological offspring. This brings us to social class.

THE EVIDENCE ON SOCIAL CLASS DIFFERENCES

AS ENVIRONMENT AND GENES

In 1938, Barbara Burks compared her California adopted and biological

children to those studied by Alice Leahy in Minnesota. Grouping the children

by the occupational status of the adoptive families, Burks computed the

average effects of being born to andreared by, or onlyreared by, families at

different locations in the social structure. As in all adoption studies, the

families do not vary over the whole SES range; in fact, adoptive samples
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always omit those lowerportions of the income and educationaldistributions

where big negative effects on intellectual development can occur. Nonethe-

less, it is interesting to examinethe overall effects of being reared by a skilled

working-class family, or a white collar family, or a professional family. As

you already know,theintellectual levels of parents in those groupsdiffer on

the average. What about the children?

For biological children of these occupationalclasses, the average difference

between working-class and professional families was 12 IQ points in Burks’s

study and 17 IQ points in Leahy’s. Children adopted by families of the same

occupational classes. however, differed far less—about 5 IQ points in both

studies. Adopted children in professional families scored belowbiological

offspring; in working-class families, adoptees scored above the natural

children, a very predictable genetic outcome.’ In our Minnesota studies

(Scarr, 1977, note 1; Scarr & Weinberg, 1976, 1977, 1978, 1979), we found

that the natural children of the transracial adoptive families averaged 6 IQ

points abovetheir adopted siblings. The adolescent adoptees also average 6

IQ points below the biological children of comparably advantaged families.

Asin the other studies, there is a far greater relationship between parental

social class and child IQ in the biological than adoptive families.

Since there is always someselective placement of adopted children into

families that resemble their biological parents, the actual effect of differences

in this middle to high rangeof social class environments maybeless than the 5

or 6 1Q points cited. Again, let me emphasize that noneof these studies speak

to lower-class, deprived, or abusive environments. I am only saying that in

that portion of the SES range where so many studies report intellectual

differences among children reared in such circumstances, the differences

observed amongthechildren maynotbe primarily of environmental origin at

all. From the older studies, Burks estimates that genetic differences among

the occupationalclasses account for about two-thirds to three-quarters of the

SThe genetic prediction for the IQ scores of adopted children, compared to biological

offspring of the sameor similar families, is based on random assignmentof genotypically bright

and dull adoptees to families at all locations in the social structure. Although this assumptionis

not perfectly met. because agencies selectively place infants of educationally-advanced natural

mothers with adoptive families of higher educational levels (and lower with lower), the effects on

IQ resemblance between adoptive parents and their children is small. since educationallevel is an

imperfect estimator of 1Q scores of the adoptive parents, and the natural mother’s educationis

certainly a distal estimate of the genetic contribution of both natural parents to their offspring’s

eventual intellectual level. Therefore, the genetic prediction is that children adopted into

professional families will be environmentally advantaged but genotypically average, whereasthe

biological offspring of the same or similar parents will be both environmentally and

genotypically advantaged. Similarly, the children adopted by working-class families will be

environmentally less advantaged but genotypically average, whereas the children born into such

families will be both environmentally and genotypically disadvantaged. Selective placement of

the adopted children works against the genetic prediction.
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average IQ differences amongthe children borninto those classes. Our recent
studies support that conclusion.

Suppose,then, that the usual 15—point IQ difference between children born
into the top and lower-middle of the white social structure is two-thirds due to
genetic differences and one-third due to environmental inequalities. Suppose,
in addition,that the entire 15-point black-white differential is explained by
sociocultural factors. What does that recommendto us about IQ tests and
their use in educational and occupational selection?

THE IQ TEST AS A SAMPLE OF
INTELLEGENCE IN A CULTURE

There is no need to recite the sampling biases of IQ tests. They are not
exhaustive inventories of what people known and can do, but samples of
important aspects of intellectual functioning in a particular cultural context.
The degree to which current IQ tests sample culturally specific information

and skills is a matter of considerable debate. No one would wonder whythe
WISC had to be translated into Japanese to be administered to Japanese
children;at least the comprehension and vocabulary sections would be useless
samples of intelligent behavior in a totally different linguistic and cultural
context. To sample other, less obviously different cultural milieu with the
Weschler test has been a matter of great debate. Is American black culture
sufficiently different to require a different sample of skills and knowledge?
Whetherit is or notis probably irrelevant for the purposes ofthetest, since the
criteria to which the American version of thetest is designed to predict are
equally as biased away from black culture as the tests (e.g.. schools and
occupational settings). Whereas in the Japanese case, the criteria are also
Japanese schools and jobs, in the United States blacks control few jobs and
determinelittle about the criteria of school performance. The cultural context
of the tests is that of the criteria. Similarly, if one wants to select African
students to attend Oxford University, it is quite appropriate to administer the
Oxford entrance examination in English, because it reflects the cultural
milieu and skills predictive of success in the Oxford environment.

It is not justified, however, to infer anything about an African’s level of
generalintelligence from such an entrance exam,or from an American IQ test
administered toa culturally different group. In fact, one should wonder about
the efficacy of inferences from IQ tests to general intellectual functions in any
population more diverse than the standardization sample, and I even wonder
about the environmental-—culturaldiversity within that group. Why,really, do
rural children score lower than urban children on even the newesttests? Isn’tit
that the tests are a less adequate sampleoftheir skills and knowledge? Do we
know that they haveless skill and cultural knowledge in their own context?
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The test manuals are clear in their assumption of equal exposure to the

material to be sampled by the test. How can that requirement be met by

different geographic and cultural groups?

The only way out of this dilemma,it seems to me,is to limit the meaningof

test scores to their predictive value for the criteria of school and jobs wherethe

skills and knowledge of the majority culture are essential to good

performance in those contexts.

Now, it may seem that we have escaped the major objections of the

opponents of IQ tests in the selection of minority group membersfor school

programs and jobs. These are not tests of intelligence in some abstract,

culture-free way; they are measuresof the ability to function intellectually by

virtue of knowledge andskills in the culture of which they are a sample. But

that is the narrowest possible victory.

CULTURAL PLURALISM AND

CULTURALLY-SPECIFIC ASSESSMENT

One consideration that is often overlooked in the debate over the

elimination of IQ tests is whether the samebiasesin the criteria of school and

job performance can and should be changed. Should the majority culture be

so exclusively represented in these criteria? Ought there to be more Latino,

Black, and Asian culture represented in our American scheme? Generations

of immigrant children became “real” Americans by learning the WASPway,

but that largely occurred in the early decades of this century when most

Americanshadlittle idea of, or use for, cultural diversity. Are we not now a

more worldly, sophisticated people, whose children could be permitted to

learn more than their own culture and language, without fear of

contamination? In the near future, Spanish-speaking Americans will be a

larger group than blacksin the United States, and very significant portion of
the school-age population in Florida and California (about one-third to one-

half). Are we to continue to ignore their life-style and literature in the hope
that they, too, will melt into the American pot?

Some geneticists today are quite concerned about the loss of genetic
diversity in plants and animals, as standard hybrid seeds and artificial

insemination replace the local plantings and herds. (Too muchlossofgenetic

diversity will make epidemiclosses in agriculture a major threat.) On the

cultural side, anthropologists lament the loss of exotic local groups, whose

cultures are swallowed by a cannibalistic Western culture. Within our own

nation, we are eating away at any remaining culturaldiversity with fast food
chains, mass media, and uniform standardsfor schools and jobs. Let us ask

ourselves if this meal is necessary.

Should we be so wise as to encourage cultural pluralism, we will need
culturally appropriate ways of assessing intellectual adaptationin different
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cultural communities. Since we are all human beings, mostskills will be
common to every culture, but the ways in which they are manifest and the

children different things, what it is important to know, and how to solve
common and local problems. To coin a phrase, more research on these
problems will be needed.

SOCIAL POLICY, CIVIL LIBERTIES,
AND THE GREAT IQ DEBATE

Intelligence, and individual variations on that species theme, has been
argued to have both an evolutionary history and a commondevelopmental
pattern. Arguments have been madeaboutthe cultural loadingof IQ tests, the
likelihood of genetic individual differences in whatever is sampled bytests in
any culture, the problemsof the cultural boundednessof the currentcriteria
for school and job performance, and the necessarily associated cultural bias in
IQ tests.

A word is needed about the role of IQ tests in the distribution of
educational, social and economic benefits. Given the present uniform
American standard for intellectual achievement andits use for selection into
desirable nichesin the society, it would appear to manythat gettingrid of the
tests might enhance the chances of those whoare not currently in the
mainstream in gaining access to manyof the goodies. Such is not the case, as
demonstrated by California, where, despite the injunction against the use of
IQ tests for educational selection more than two years ago,there arestill as
many minority children in classes for the retarded as whenthetests were used.
Other, less objective assessments will be found and usedas long asthe bias in
the criteria remains. Halting the use of thetests will not solve the problem.
Nor will adding points to the scores of those who comefrom disadvantaged
and culturally different backgrounds. Theywillstill fail at the criterion,just as
the tests would predict, for the aforementioned reasons of shared cultural
loading.

So, what should the courts decide about the current use of IQ tests in
educational and occupational decisions? Fortunately, I do not have to make
any such decisions, but I would advise them to look much further into
American life than the tests. Just as schools cannot singlehandedly solve the
problemsof inequality in the country, abandoningthe tests cannot makethe
society more pluralistic, insure equal rights, or redistribute social and
economic benefits.

It is unlikely that the solution to the unequaldistribution of social and
economic rewardscan be found tn the educationalsystem atall. For reasons
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too numerousto cite here, the relationship of schooling to later achievements

is tenuous, and, more importantly, there are more efficient ways to

redistribute prestige, income, and wealth.

Jencks and his colleagues (Jencks, 1972) suggested that economic and

social benefits be allocated with less regard for the existing inequalities in

performance. That, they said, would be the only wayto bring about a more

egalitarian society in the face of such large differences among people. John
Rawls (1971) has suggested a similar remedy: Bring up the bottom level to a

socially just standard by approving any social or economic changes that

benefit those least afforded a decentlife now, and disapproving any changes

that increase the inequalities and lowerthe standardofthose at the bottom of

the social structure. In other words, these social philosophers, and others,

proposethat individual inequalities in performancebeless linked than to the

allocation of social and economic rewards and moretied to ideasof social

justice. The use of IQ tests in the selection of educational and occupational

elites need not lead inexorablyto grossly disproportional social and economic

benefits.
The late and very humane Professor Dobzhanskypublished a long essay on

genetic diversity and human equality in which hedifferentiated the political

nature of human equality and the natural fact of biological diversity

(Dobzhansky, 1973). The achievement of universal humanrights in the face
of such human differences is one of the great achievements of mankind.If

there were no biological diversity we would not need legal civil liberties,
becauseit is easy to afford rights to those who aremostlike us. The very fact
of our differences make the achievement of humanrights for all a supreme
accomplishment. Everyone should read Dobzhansky’s essay for inspiration
and immunity against those whose fears for such rights tempt them to
suppress the truth about humandifferences.
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Ve 1 Commentary

Leon J. Kamin!

Princeton University

The invitation by an author to commentcritically on her work,in the pages of her
own book, is an act of considerable generosity. The fact that I have taken
Professor Scarr at her word will not, I hope, appear as incivility on my part.
There is much disagreement between us—notonly aboutthe interpretation of IQ
data but even about the usefulness and advisability of carrying out the kind of
research to which she is committed. This was of course known to Professor
Scarr, and her inviting me to commentbears testimonyto her fairmindedness and
sense of responsibility. The issues to which IQ research at least appears to be
relevant are large enough that Scarr’s scrupulousseekingoutofcritical response
is a precedentthat all might do well to consider. Professor Scarr has been notably
generous as well in making her raw data and computerprintouts freely available
to me for inspection and reanalysis. The willingness to make one’s data available
for critical scrutiny maystrike some readers as a normal and obvious procedure
among working scientists. With regret, I must report that some prominent work-
ers in the field of IQ heritability have refused to make their raw data available.
There can be no question concerning Scarr’s competence, energy, fairness, and
integrity, and I am pleased to record my appreciation of these (and her many
other) virtues.

The position that Scarr occupies in the Great IQ Debate, consistent with these
virtues, is that of a centrist, a moderate, and a liberal. Where extremists have
claimed that the heritability of IQ among whites in the United States is .80,
or .OO, Scarr guessesthat the figure probably lies between .40 and .70. Where the
incautious, and the racist, have asserted that the black-white difference in mean

‘This chapter was written by Leon Kamin for this volumeatthe invitation of the author.
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IQ is a sign of black genetic inferiority, Scarr correctly points to the inherent

ambiguity of the data. To claim a genetic cause, granted the social context, is

likened by Scarr to a scream of ‘‘FIRE!... I think’’ in a crowded theater. Then,

without ‘‘fear of unpopular results,’’ Scarr collects new data on black-white

differences, which she interprets as unfavorable to a genetic hypothesis. The

Scarr right hand, however, promptly taketh away whatthe Scarr left hand giveth.

To interpret the similarly confounded and ambiguous data on social-class dif-

ferences in IQ, ‘‘a genetic hypothesis is almost a necessity. ..’’ The fire in this

case is no more certain than in her racial example, but the theater may be less

crowded.

The commitmentto civil liberties for all and a repulsion toward censorship are

evident in much of Scarr’s writing. These values, in contrast to the tone of her

scientific judgments, appear absolutist—much moreso than the viewsof Justice

Holmes and many other American jurists. Thus, ‘‘political radicals and blacks’’

are upbraided, without qualification, for their ‘‘ugly’’ efforts to deny the ‘‘right

to speak’’ to Shockley or to Jensen. The speech of these martyrs, however, has

been compared by Scarr to a cry of ‘‘fire’’ in a crowded theater. (This is not to

argue that campustalks by Shockley and Jensen should be suppressed. What I

want to say is that the nice sense of balance and of evenhandedness so charac-

teristic of Scarr’s science does not always inform her politics. That may follow

from the certitude with which she declares—as I cannot—that ‘‘science is not

politics... .’’)

The fearless gathering of more data appears to be an unquestioned good in

Scarr’s view. The ideologues concerned with the Great IQ Debate are urged to

get ‘‘off the political platform and out there to study families. With the notable

exception of Arthur Jensen, not many advocates of high or low heritability are

adding to our store of knowledge about humanintelligence.’’ The battlethat has

broken out on the barricadesis to be resolved peacefully at the computers. There

is evidently no intended rhetorical exaggeration in Scarr’s comment: “‘I am also

in favor of additional research on any problem....”’

Well, I am not. The great merit of Scarr’s plentiful empirical research lies, in

my view, in the demonstration that no scientific gain is to be had from further

‘‘behavior genetic’’ research on the heritability of IQ. The same data set from

which Scarr concludes that IQ is substantially heritable can also be used—as

Scarr is willing to share her raw data—to showthat IQis not at all heritable. The

data are not, after all, the product of clearly designed and well-controlled ex-

perimentation. They are necessarily correlational data, collected in difficult and

inevitably flawed field settings. The patterns discerned within such data are many

and complex. The interpretation of these complex patterns, I believe, must

reflect the investigator’s theoretical bias.

The confounding of variables is only one avenue for the emergence of the

investigator’s (and the critic’s!) bias. The sheer quantity of the data collected

makes selective reporting inevitable, as well. Thus Scarr, with characteristic
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honesty, tells us that she had never published identical MZ and DZ correlations

of .61 that she obtained in a twin study employing Goodenough’s nonverbal

Draw-a-Person IQ test. That study was in fact Scarr’s Ph.D. thesis, and many

other results from it—results consistent with a genetic interpretation—were pub-

lished in a series of papers. The anomalousresult, Scarr indicates, failed to see

the light of day because it didn’t make much sense. The same Goodenoughtest

was also employed in an English twin study by Mittler (1969). That study also

found virtually identical correlations: .61 for MZs and .68 for DZs. The Mittler

study, like Scarr’s, was a Ph.D. thesis from which a number of subsequent

publications arose. The ‘‘anomalous’’ twin correlations are available only in

Mittler’s unpublished thesis, however. Thus, two genetically oriented

researchers—for wholly innocuous and understandable reasons—failed to com-

municate the same anomalous fact. Perhaps I am the only person who hasread

the two unpublished theses; at least I am the first to report that in replicated

studies, this highly regarded and muchused nonverbal IQ test has been found to

have zero heritability.

The pages that follow are an attempt to reanalyze some of the raw data that

Scarr has so generously made available to me. The focusis, in turn, on three of

her recent and majorstudies: the Minnesota transracial adoption study, the Min-

nesota adolescent adoption study, and the Philadelphia twin study. The conclu-

sions that I reach on the basis of Scarr’s data are very different from hers. They

are also, I think, more nearly correct. What is a reader to make of the fact that in

The Great IQ Debate, competent scientists so often disagree in this way?

THE TRANSRACIAL ADOPTION STUDY

This study demonstrates, for those obtuse enough to have doubted it, that the IQ

scores of black children, like those of others, are highly malleable. That is

doubtless a point worth making, but the more interesting data in the study derive

from the fact that most families contained both an adopted anda natural child of

the same parents. Traditionally, adoption studies (Burks, 1928; Leahy, 1935)

compared the IQ correlation of adoptive parent-adopted child with the parent-

child correlation obtained in a ‘‘matched control group’’ of normal, biological

families. The correlation within adoptive families was found to be lower, and this

wasSaid to indicate the heritability of IQ. There is, however, no adequate wayto

‘‘match’’ adoptive and control families. The rigorous selective filter through

which adoptive families must pass producesa set of highly favored families, with

sharply restricted environmental variance. The nexus of intercorrelated environ-

mental indices may differ systematically between adoptive and demographically

‘‘matched’’ families. These considerations led me to suggest (Kamin, 1974) that

a more adequate adoption study would examine a single set of families, each

containing both an adopted anda biological child. The transracial study was the
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first adoption report to contain a reasonably sized sample of such families. To be
sure, the sample is atypical. The parents and biological children are white, and
the adopted children are black.

For her own data analyses, Scarr properly distinguished between early adop-
tees (placed before 1 year of age) and late adoptees. The mean IQ ofearly
adoptees wasa full 15 points higher than that of late adoptees. Therefore, late
adoptees were excluded from the various heritability calculations. However,
Chapter III-1 presents two different sets of correlational analyses. Within one
set, early adoptees are compared to all natural children in the study. Within
the other set, the comparison is made only in families containing both early
adoptees and natural children. The latter analysis is by far the more appropriate.
That is so because families who receive late adoptees differ substantially from
those who contain early adoptees. The natural children in families containing
late adoptees had mean IQsof 110.1 (Stanford-Binet) or 113.3 (Wechsler). The
natural children in families containing early adoptees had significantly higher
IQs—115.6 (Stanford-Binet) or 119.8 (Wechsler). The same kind of difference
occurs between parents in the two kinds of families. For families with late
adoptees, mean midparent IQ was 116 and mean midparent education, 14.6
years. The same figures for families with early adoptees were IQ 120 and 17.4
years of education. Thus the adoptive parents and adoptive sibs of late adoptees
are obviously drawn from different populations than those of early adoptees.
They should not be lumped together in analyses that, correctly, distinguish
between early and late adoptees themselves. Throughout my ownanalyses and

citations of Scarr’s data, I have excluded both late adoptees and the parents and
natural children in the families containing them.

Scarr notes that within families of early adoptees, the IQs of adoptive parents
appear more similar to those of their natural children than to those of their

adopted children. Pooling Binet and Wechsler tests, adoptive mothercorrelates
.34 with her natural child and .29 with her adopted child. The difference seems

more impressive in the case of fathers, who correlate .34 with their natural

children and .07 with their adopted children. These figures were taken by Scarr to

indicate a substantial heritability of IQ. The heritability estimates, depending on

what ‘‘corrections’’ were employed, varied between .53 and 1.12 [sic] for

fathers’ data and between .12 and .40 for mothers’ data. The suggestion of a

difference between fathers and mothers may be more than coincidental. The

Texas Adoption Project (Horn, Loehlin, & Willerman, 1979) has also reported

correlations between adoptive parents and their adopted and biological children.

For mothers, the correlation with adopted child wasactually a trifle Jarger than

that with biological child (.22 vs. .20). For fathers, the correlation with biologi-

cal child was higher (.28 vs. .12). The maternal data from these twostudies not

only suggest a lowerheritability than the paternal data; they are clearly consistent

with zero heritability.
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Though Scarr obtained data on the educational level of the adoptive parents
and employed them in anillustrative path analysis, she did not report the correla-

tions between adoptive parents’ education and the IQs of their adopted and
natural children. These correlations are of interest, because parental educational
level has often been employed as an index of parental intelligence. The classic

study by Skodak and Skeels (1949), for example, reported a correlation of
only .02 between adoptive mother’s education (no IQs were available) and

adopted child’s IQ. The biological mother’s education, in contrast, correlated .32

with the IQ of her adopted-away child. That significant difference has routinely
been interpreted as strong evidence for the heritability of IQ. The transracial
adoption study provides a welcome opportunity for replication.

The computer printout kindly madeavailable by Scarr indicates the following

correlations, employing her procedure of computing intraclass correlations from
Separately normalized Stanford-Binet and Wechsler scores. The adoptive
mother’s education correlates .17 with the IQ of her natural child and .28 with
that of her adopted child. The adoptive father’s education, similarly, cor-
relates .24 with the IQ of his natural child and .28 with that of his adopted child.
Thus, the unreported data on adoptive parents’ education offer no support at all to
a heritability interpretation. The educational data, it might be noted, are not so
muchat variance with the parental IQ data as mayat first appear. The only IQ
correlations approachinga statistically significant difference were those involv-
ing adoptive fathers and their two kinds of children. Thetotality of these data, in
my view, do not constitute even suggestive evidence for any heritability of
IQ—particularly when they are combined with Scarr’s own analysis of the sib-
ling data from this same study. The unrelated sib pairs reared together were
correlated just as highly in IQ as were biologically related sibs. The sib data were
regarded by Scarr as puzzlingly discrepant from the parent-child data because,as
She noted, they suggest zero heritability. The parent-child data, it seems to me,
suggest about the same.

There are also available educational data for the biological mothers of the
adopted-away children. (There were no IQ scores for these women, who—to
simplify subsequent discussion—are referred to as ‘‘unwed mothers.’’) The edu-
cation of unwed mother, as reported by Scarr, correlated .32 with the IQ of her
adopted-away child—a value identical to that reported by Skodak and Skeels.
This correlation, however, cannot be taken as an unambiguous indicator of
heritability. The correlation mightbe an artifact produced by selective placement
of children of well-educated mothers into superior adoptive homes. Thus Scarr
sensibly compared this correlation to that between the education of the same
unwed mother and the IQ of the natural children of the adoptive parents with
whom the unwed mother’s child had been placed. This latter correlation, which
can reflect nothing but selective placement, was reported by Scarr to be .15. The
fact that .32 appears to be larger than .15—together with Scarr’s apportionment
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of half the selective placement effect to genes and half to environment—suggests

substantial heritability. The same data, however, can be madeto suggest a very

different story.

The Scarr calculations, it will be recalled, combined Stanford-Binet and

Wechsler IQ’s in a single analysis. The great majority of the (younger) adopted

children had been given Binet tests, whereas most of the natural children had

been Wechsler tested. What happens if we examine correlations with unwed

mother’s education separately by test? The correlations, computed by me from

Scarr’s raw data, are product moment. With the Stanford-Binet, unwed mother’s

education correlates .28 with the [Q of her adopted-away child (N = 79) and .33

with that of the natural child of her child’s adoptive parents (N = 29)! Thus, the

correlation between unwed mother and her adopted-away child appears to be

entirely a consequenceof selective placement—atleast for Binet-tested children.

The data for Wechsler-tested children, with a very small sample of adoptees,

provide little evidence for anything beyond a selective placement effect. The

unwed mother’s education correlates .27 with her adopted-away child’s Wechsler

IQ (N = 14) and .18 with that of the natural child of her child’s adoptive parents

(N = 78). The apparent demonstration of a heritability effect by Scarr is evi-

dently a consequence of the fact that the predominantly employedtest differed

markedly between adoptees and natural children. The two types of children also

differed systematically, of course, both in age and in race.

While touching on the often neglected topic of selective placement, it might

be noted that unwed mother’s education correlated .27 with the Wechsler verbal

1Q of the natural child of her child’s adoptive parents. The correlation with the

same child’s performance IQ was only .02. This difference, based on a substan-

tial N of 78, suggests that selective placement matches the unwed mother to

aspects of the adoptive home that primarily affect verbal, rather than perfor-

mance, IQ.

The data on the mean IQs of adopted and natural children, in Scarr’s hands,

also provide evidence for heritability. Within families containing both early

adoptees and natural children, the natural children have higher IQs by about 9

points. This, as Scarr notes, is partly a consequence of the fact that most natural

children received Wechsler tests, which consistently produced higher IQs than

did the Stanford-Binet. There were, however, 56 early adoptees and 32 natural

children who were given Binet tests. With test thus held constant, the natural

children had a significantly higher IQ by 6.6 points. (With Wechslertests,

natural children outscored adoptees by 6.2 points, but only 11 adoptees were

Wechslertested.)

The different mean IQs of the two types of children wereattributed by Scarr to

the superior genetic endowmentof the (highly selected) adoptive parents. The

adoptive parents, in Scarr’s view, could transmit environmental advantages to

their adopted children. That was said to have increased the adoptees’ mean IQ

over what it would have been if they had been reared by their less environmen-
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tally favored natural parents. The superior genes of the adoptive parents, how-

ever, could be transmitted only to their biological children.

The different observed meansare in fact open to several interpretations. The

great majority of the adopted children were black, andit is at least conceivable

that a black child reared by white parents does not reap as many of the home’s

environmental advantages as does a white child. Further, recall that Scarr’s

definition of ‘‘early adoptee’’ includedall children placed any time before / year
of age. The IQsof late adoptees, we have seen, were 15 points lower than those of
early adoptees. Perhaps age of placement also has an effect within the Ist year
of life. This is at least suggested by an arbitrary division of Stanford-Binet-tested

‘‘early adoptees’’ into the 25% (N = 14) placed between 8 and 12 monthsofage

and the 75% (N = 42) placed earlier. The earlier-placed children had a mean IQ
of 111.0, compared to 103.0 for the later-placed ‘‘early adoptees.’’ (Thoughthis

difference would be significant by a conventional test, the division into two
groups was conveniently arbitrary.) The 32 natural children in these same
families who were Binet-tested had a mean IQ of 115.6.

These data suggest the possibility—-one with considerable a_ priori
likelihood—that the mean IQ of adopted children is affected by placement age
even within the Ist year of life. The fact that the gap between adopted andnatural
child appears to increase with the adoptee’s placement age makesit plausible to
speculate that the mean difference may beentirely attributable to delayed place-
ment in the adoptive homes. That would reconcile an apparent discrepancy
between Scarr’s data and analogous data from the Texas Adoption Project. The
Texas study included only adoptees who were placed directly from the hospital.
The mean IQs of such truly ‘‘early-adopted’’ children were, in the Texas study,
identical to those of the natural children of the adoptive parents. That fact, as
Horn et al. (1979) noted, suggests zero heritability, because the IQs of the unwed
mothers were significantly lower than those of the adoptive parents.

The reanalysis of the transracial adoption data hasat several points ‘‘equated’”’
early adoptees and natural children by focusing exclusively on youngerchildren,
all tested with the Stanford-Binet. The final point to be madereflects the inevi-
table difficulties that besetall studies carried outin a naturalor ‘‘field’’ setting.
Though Scarr consistently employed the Stanford-Binet with all children under
8, early adoptees and natural children who were Binet tested were not matched
for age. The mean ages, in fact, differed significantly—75.9 months for natural
children and 61.5 monthsfor early adoptees in the same families. Thus, if mean
1Q or the parent-child IQ correlation varies with child’s age, new and disturbing
confounds are suggested. Within the Texas Adoption Project, unfortunately,
adoptees were also significantly younger than natural children in the same
families. Presumably, mycalling attention to such problems is what Scarr had in
mind whenshereferred to my ‘‘perfectionist stance.’’ The point I want to make
is that such confounds, like unreported ‘‘anomalies,’’ tend to occur consistently
across studies. The failure to think seriously about them mightlead us into grave
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errors of interpretation. The repeated replication of confounded results will do
nothing to advancetheoretical understanding.

THE ADOLESCENT ADOPTION STUDY

This study examined a cohort of adoptees who, when they were given Wechsler

IQ tests, were between 16 and 22 years of age. This is the oldest adoptee sample
ever studied and is thus of special interest. There was a special emphasis on

attempting to recruit families who contained at least two adoptees within the

specified age range. The major finding was that within the adoptive families, IQ

correlations were very low. The adoptive parent-adopted child correlation aver-

aged only .13. The correlation between pairs of (unrelated) adoptive sibs was
actually —.03.

The adoptive families evidently contained very few biological children.

Thus—unlike the transracial study—the sensitive within-family comparison of

adoptive versus biological relations could not be made. Toreplace it, Scarr falls

back on a rather haphazardly assembled group of volunteering biological

families, each containing at least two children of appropriate ages. Though

statistical matching of individual families was not attempted, Scarr concludes

that the two groups of families are in fact appropriately matched. There is of

course a bias toward upper-middle-class representation, but it seems much the

same in both groups. The mean parental IQ is about 115 in each group, with

similarly restricted variance in each. The intercorrelations among a set of de-

mographic variables appear reasonably similar within the two groups. Thus, to

Scarr, comparisonsof correlations (and multiple regressions) across groups serve

to disentangle genetic from environmental factors. Within the biological

families, the parent-child correlation in IQ averaged .41. The biological sib

correlation was .35. These correlations are obviously higher than those observed

in the adoptive families. These data, and this design, are very similar to those

reported by Burks (1928) and by Leahy (1935). The present question, as with the

classical studies, is whether the environmental variance within the two types of

families is really comparable.

There were, in fact, some significant differences between the two types of

families, even in respect to measured environmental variables. Thus, parents in

the biological families were significantly more educated than those in the adop-

tive families—a fact very likely related to the somewhat higher IQs (about 6

points) observed in the biological children. The F-scale (authoritarianism) scores

were lower, and consistently appeared more variable, in the biological families.

To explain the significant difference in F scores, Scarr points out that more of the

adoptive families came from smaller towns and rural areas. That difference

between biological and adoptive samples had not been pointed to as a possible

explanation of the lower IQ scores of the adopted children. The morerural nature
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of the adopted sample is mentioned only in a separate paper, dealing with the
F-scale data. Within the biological families, there are significant negative corre-
lations between family size and parental IQ, education, occupation, and income.
Within the adoptive families, the samecorrelations are positive and significantly
different from those observed in the biological families. The number of tested
children per family—presumably related to family size—in turn differs signifi-
cantly between the two types of families. For example, 38% of the adoptive
families and none of the biological families had only one tested child. The fact
that family size was significantly and differentially related to IQ and de-
mographic variables in the two family types poses some complexities.

The major tack taken by Scarr is to stress that IQ correlations are much higher
in the biological families andthat there is scarcely any relation between environ-
mental variables and child’s IQ in the adoptive families. Particularly—and in
contrast to the transracial study of younger adoptees—thereis literally no IQ
correlation between adolescent adoptive sibs reared in the same household.

These facts lead Scarr, to conclude—once again—thatthe heritability of IQ is
between .4 and .7; and that ‘‘seeming environmental differences that predict so
well to outcome differences among biological children are not primarily en-
vironmental differences, but indices of genetic differences....’’ That is, al-
though superior biological parents provide superior environmentsfortheir off-
spring, it is the transmission of superior genes that is related to high IQ. The
Scart conclusions, however, ignore a vitally salient fact. The adopted children,
who are shownto be ‘‘genetically a sample of an intellectually average popula-
tion,’’ have a grossly restricted IQ variance. The IQ varianceofthe adopteesis a
mere 80—even smaller than the variance of 107 observed amongthe biological
children. This can only mean that between- and/or within-family environmental
variance is enormously diminished in the sample of adoptive families. (The
restricted IQ variance of the biological children could conceivably reflect re-
stricted genetic, as well as environmental, variance.)

The within-pair IQ variance for 168 biological sib pairs is given in Scarr’s
computer printout as 74.13, and the within-pair variance of 84 adoptive sib pairs
is 96.23. The two variances do not differ significantly, although the twointra-
class correlations into whichthey enter differ very significantly. Thus, the corre-
lations differ because the between-family variancein the adoptive families is very
much smaller than in the biological families. To be specific, it seemsclear that
there is much less between-family environmental variance among the adoptive
families. This would of course serve to lower the parent-child, as well as the sib,
IQ correlation in the adoptive families. The demographic ‘‘environmental’’ var-
lables actually measured by Scarr, which do not greatly differ between the two
types of family, seem very poorly related to unmeasured, genuinely IQ-relevant
environmental variables characteristic of adoptive families. That, of course, was
the a priori argument against any attempt to ‘‘match’’ adoptive and biological
families.
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The plausibility of such an argumenthasin fact been explicitly recognized by

Scarr, who wrote: “‘It may be thought by some readers that some unmeasured

variables that really matter in determining children’s intellectual development do

not vary in these adoptive families, who were selected by the adoption agen-

cies.’’ To refute such a suggestion, Scarr refers to data from the transracial

adoption study. ‘‘For 143 biological offspring of the adoptive parents, the R?

from the regression of child IQ... on family demographic and parental IQ

is 301. For the adopted children in the same families (N = 111)... the R?

is .156.’’ This is, however, a very misleading comparison. The two groups of

children, as Scarr notes, differed significantly in age. The reader will doubtless

rememberthat they also differed in race. They also differed with respect to the

IQ test employed. Further, despite Scarr’s italics, the biological and adopted

children were not ‘‘in the same families.’ For this regression analysis, Scarr has

employed the data from all natural children in the adoptive families, including

those families who did not contain one of the 111 early-adopted children. We

have seen earlier that these natural children and their parents differed signifi-

cantly from the natural children and parents of families containing early adop-

tees. This systematic difference shared by parent and child in Scarr’s sample of

‘*143 biological offspring’’ clearly inflates any difference in the R* between

biological and adoptive children. The data from the transracial study, in fact,

makeit obvious that within families containing early adoptees, any difference in

the R? between biological and adoptive children would not approachstatistical

significance. This would be even moretrue if the samples were equatedfortest

or for age.

There are, it seems to me, a numberof problems having to do with Scarr’s use

of stepwise multiple regression in this study and with the multicolinearity of her

data. There seemslittle sense in detailing them, because even if my doubts were

to be resolved, I would not accept at face value any comparison between her

adoptive and biological families. We might note in passing that nine of the

biological families in the present study in fact contained 11 adopted children,

together with 11 natural children of the same parents. Within these families, the

meanIQ ofthe biological children was 110.5, compared to 113.1 for the adopted

children. The sample size is trivial, but—in contrast to the comparison between

adoptive and biological families—there is clearly no suggestion that the IQs of

the adoptive children are lower.

Weought also to commenton the strong evidence for selective placement—

and the clues concerning its nature—provided by Scarr’s data. The education of

the unwed biological mother correlated fully .43 with the income of the family

into which herchild had been placed. The unwed mother’s education correlated

only .29 with the education of the adoptive parents and only .15 with their IQ.

The fact that adoptive parents’ education guides placement more than their IQ

does is scarcely surprising. The education of the adoptive parents is knownto the

agencies, whereas their IQ is not. There is considerable ground for speculation,
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however, in the fact that the highest selective placement correlation involves
adoptive parents’ income. The measure of income was obtained by Scarr some
18 years after the child had been placed, whereas the educational levels must
have been almost entirely fixed at the time of placement. The data thus suggest
that adoption agencies somehowsucceedin placing the children of highly edu-
cated unwed mothers into adoptive households that, many years in the future,
will be relatively wealthy. The magnitude of the selective placement phenome-
non in adoption studies has often been overlooked. When any effort is made to
assess it, the measures of adoptive families utilized by investigators have typi-
cally been education and a rough assessment of occupational status. There are
doubtless many unmeasuredcriteria of selective placementsufficient to account
for the relatively modest correlation of .21 reported by Scarr between unwed
mother’s education and adopted-awaychild’s IQ.

THE PHILADELPHIA TWIN STUDY

The major focus of this study is on a comparison of blacks and whites, but the
twin data are employed byScarr to address a question with wider implications for
the study of heritability. Particularly, Scarr is concerned with a ‘‘critical assump-
tion’’ that underlies the very use of twins in heritability analyses. The point has
often been made that MZ twins, who tend to be strikingly similar physically,
experience more similar environmental treatment than do same-sexed DZ twins.
The similarity of treatment, rather than their genetic identity, might thus account
for the higher IQ correlation observed among MZs. There is no attempt by Scarr
to deny the often-documented greater similarity of treatment experienced by
MZs. The Philadelphia twin data, however, are said to demonstrate that the
perceived similarity of twins—presumably the determinerof similar treatment—
is not related to their IQ resemblance. This, if true, would indicate that the
MZ-DZ difference in IQ correlations is a valid index of heritability.

The study includes both black and white twin pairs, all of whom are pooled
together for Scarr’s analysis of the ‘‘critical assumption.’’ There were several
different cognitive tests administered to all subjects, most of which resulted in
rather low twin correlations and relatively weak evidence for heritability. The
most satisfactory test, in terms of indicating a real MZ-DZ difference, was
Raven’s Standard Progressive Matrices. This test was thus the main focus of
Scarr’s analysis of the role of perceived similarity.

To measure ‘‘perceived similarity,’’ Scarr employed a factor score emerging
from a principal components analysis of several different measures. The factor
score weighted the following measures: twins’ beliefs about their own zygosity,
twins’ similarity of appearance rated by judges, twins’ statements as to whether
they looked alike, twins’ reports about whether they had been mistaken for each
other, and twins’ reports of whether they dressed alike. The factor thus amalga-
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mates judgments of the twins’ physical similarity, made both by themselves and

others, together with (in the case of dressing) a direct measure of similar experi-

ence. The factor loading of the dressing measure was by far the lowest.

The perceived similarity factor score was of course related to true zygosity, as

determined by blood group loci. Thus the factor score, like the number of blood

group matches, was significantly related to various physical measures of the

twins. The Raven difference score (standardized) was calculated for each twin

pair. The correlation between factor score and Raven difference score was a mere

.07. This was compared to the correlation between number of blood group

matches and Ravendifference score—asignificant .24. Thus an index of genetic

similarity (number of blood group matches) significantly and appropriately pre-

dicts Raven-score resemblance, and a measure of perceived similarity does not.

The overall conclusion reached by Scarr is that perceived similarity (and, pre-

sumably, similarity of treatment) is not an important source of bias in twin

studies.

The correlations reported by Scarr, however, have some special and peculiar

properties. First, they pool MZ and DZ twinpairsinto a single distribution. This

implicitly maintains that perceived similarity, if it is an important variable, is

linearly related to IQ similarity over the full range of perceived similarity—from

the striking similarity characteristic of most MZs to the minimal similarity of the

most genetically diverse DZs. From an environmentalist standpoint, a more

reasonable position is that it is the striking physical resemblance of most MZs

that results in a marked similarity of treatment and thus a high IQ correlation.

There is no reason to suppose that variation in the relatively modest physical

similarity of DZs will be related to IQ similarity. Thus, a more appropriatetest of

an environmentalist position would relate perceived similarity to Raven dif-

ference score within MZs only. There are 108 MZ pairs who have both factor

scores and Raven difference scores. The correlation between these two variables

is a significant .19. Thus, within a group of genetically identical pairs, perceived

similarity does appropriately predict IQ resemblance! This makesit plausible to

regard the different IQ correlations of MZs and DZsasattributable to their

differential similarity of experience.

Second, it should be noted that the factor score and the numberof blood group

matches are measures with very different properties. The numberof blood group

matches had a maximumpossible value of 12; and by definition, all MZ pairs had

precisely 12 blood group matches. There wasno such constraint onthe valuesfor

DZ pairs, who varied in the number of blood group matches. Thesituation with

respect to the perceived similarity score was very different. This could and did

vary within MZs, as well as within DZs. This different property of the two

measures makes the comparison of correlations pooling MZs and DZsa hazard-

ous enterprise at best. Thus, for example, any unmeasured environmental var-

iables that make MZsalike in IQ, unless they are wholly confounded with Scarr’s

factor score, will inflate the correlation between blood group matches and IQ

resemblance.
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Third, most of the measures that enter Scarr’s factor score seem very insensi-

tive. The twins’ responsesto questions concerning their similarity were scored on
a 2-point scale—yes or no. There seemslittle doubt that more sensitive measures

would relate more strongly to IQ differences. This possibility can in fact be
assessed with respect to one of the items included in Scarr’s factor score. The

twins were asked: ‘‘Do you and your twin dress alike? If so, how often?’’ The
answers were dichotomized into yes (ever) and no (never). This blunt dichotomy

was unrelated to Raven difference score. For twins whostated that they did dress

alike, however, scores ranging from 4 to 1 were assigned to ‘‘almost always,’’
‘‘frequently,’’ “‘sometimes,’’ and “‘seldom,’’ respectively. There were 17 MZ
twin pairs who agreed that they almost always dressed alike and 43 MZ twin

pairs who agreed that they never dressed alike. The Raven difference score for
MZs whoagreedthat they almost always dressed alike averaged .38—-equivalent
to 5.7 IQ points. The mean Raven difference score for MZs whoagreed that they
never dressed alike was .71, or 10.7 IQ points. The two meansdiffered signifi-
cantly (p < .001). Thus, again, within a group of twin pairs—all of whom are
genetically identical—a measure of similarity of experience appropriately and
very significantly predicts IQ resemblance.

The same kind of environmental effect can be demonstrated using a simpler
and less derived measure than Scarr’s factor score. Photographs of the twins had
been rated for similarity of physical appearance by eight independent judges,
using a 6-point scale. For 121 MZ pairs, similarity of appearance correlated
.26(p <.01) with Raven difference score. The physically similar twins resem-
bled one another morein test scores. This effect varied systematically with age.
For 71 MZ pairs 13 years of age or older, the correlation was .40; for the 50
younger pairs, the correlation was —.03. The two correlations differ signifi-
cantly. This suggests that, as the twins grow older, physical resemblanceplays a
larger role in determining the similarity of IQ-relevant environment experienced
by membersof a pair.

These significant environmental effects that emerge from the reanalysis of
Scarr’s data are not without precedent. Thus Loehlin and Nichols (1976), like
Scarr, analyzed twin data and reported that ‘‘the greater similarity of our identi-
cal twins’ experiences... cannot plausibly account for more than a very small
fraction of their greater observed similarity on the. . . ability variables [p. 52].”’
That is, like Scarr, they argued that the ‘‘critical assumption’’ that underlies the
use of twin data had been empirically sustained. They reached this conclusion,
however, by analyzing only a subset of their data. The full data, happily, were
made publicly available on a computer tape. When the full data were analyzed
(Kamin, 1979), it developed that MZs whose parentstried to treat them ‘‘exactly
the same’’ were significantly more alike in ability than were MZs whoseparents
did not treat them exactly the same. The parents of MZs, of course, were far
more likely to try to treat their twins alike than were the parents of same-sexed
DZs. These facts powerfully support the suggestion that the MZ-DZ difference
in IQ correlations might reflect nothing more than their differential similarity of
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experience. These facts, however, tend not to be noticed or reported by re-
searchers with a behavior genetic orientation. Presumably there is a moral in-
volved in the fact that the same data sets that—in the hands of the original
researchers—sustained the critical assumption of twin studies can be made—in
less sympathetic hands—torefute it. The least that can be said is that in view of

the differing possible conclusions, there is a clear obligation on researchers in
this area to make their data available to critics for reanalysis. The obligation has
of course been metby Scarr and by Loehlin and Nichols. The other point I would

Stress is that in this area, the fact that most active investigators agree on the

interpretation of the data is not very convincing. The investigators, after all, tend

to analyze their data in the same ways, reflecting the same theoretical preconcep-

tions. The problem is nothing so simple as the suppression of embarrassing data.
Theoretical commitment makesit unlikely that embarrassing patterns within the

data will even be noticed.

The major portion of Scarr’s report on the Philadelphia Twin Study is con-

cerned with comparing the results obtained amongblacks and whites. The higher

mean IQ of whites, in Scarr’s view, is best explained as an environmentaleffect.

The particular environmental hypothesis supported by Scarr asserts that genetic

variability in cognitive test performance amongblackswill be relatively small.

This, it is said, leads to an expectation of higher twin correlations among blacks

than among whites; further, the MZ-DZ difference in IQ correlations should be

larger within whites than within blacks. Though Scarr cautions readers about the

large standard errors involved, and about the quality of the data, she indicates

that the results are consistent with these expectations.

There is, however, a fundamental problem with Scarr’s analysis, which

vitiates any such conclusion. The ages of the twins varied between 10 and 16

years; of course, raw scores on the cognitive tests were positively related to age.

The fact that Scarr employed only portions of standardized tests—and adminis-

tered the tests with a slide presentation technique plus special instructions—

compelled her to standardize scores by age within her own sample. To doso,she

divided the subjects into six different age bands, each containing over 100

individuals. This age standardization, however, pooled blacks and whites into a

single distribution. This, I think, cannot be defended—for several reasons.

The black mean was, invariably, lower than the white mean. Further, at least

for Raven’s test, the black raw-score variance waslarger. This wasparticularly,

and significantly, true at the older age levels. That, in turn, reflects a phenome-

non noted by Scarr: The correlations between raw score and age were lower for

blacks than for whites. Further, the proportions of the two races represented at

the six age levels differed significantly. To make matters worse, there was a

significant correlation between age and socioeconomic status within whites, but

not within blacks. Thus, within whites only, the observed increase in raw score

with age is at least in part attributable to increasing SES levels. The suburban

whites whom Scarr addedto her inner-city, public school sample appear to have



V.1. COMMENTARY 481

been significantly older, as well as of higher SES. For all these reasons, the

normalized, age-standardized scores assigned by Scarr to her subjects can have

no generalized meaning. They depend upon the unique mixture of races and ages

(as well as sexes and zygosities) contained in Scarr’s nonrepresentative sample.

Though score means and variances—as well as age distributions—differed be-

tween races, race was of course constant within each twin pair. Thus nosignifi-

cance can beattachedto the different intraclass correlations reported by Scarr for

blacks and whites, nor can those correlations be compared to those reported by

investigators who employed standardized versions of the sametests.

Perhaps a more defensible procedure would have been to standardize scores

by age within each race—thoughthis would not have eliminated the confounding

of age and SES within whites. To approximate what would happen if this were

done, I calculated intraclass correlations on raw scores—separately for six age
bands and separately by race. Then, for each race, I weighted the six separate

obtained correlations. For Raven’s test, I obtained the following correlations:
white MZs, .60; white DZs, .30; black MZs, .57; black DZs, .23. The difference

between the MZ and DZ correlations wasa trifle larger among blacks than among

whites. The correlations reported by Scarr, based on her inappropriate stan-
dardization, were: white MZs, .59; white DZs,.15; black MZs, .63; black

DZs, .36. The MZ-DZ difference here appears substantially larger among
whites. That kind of apparent result led Scarr to suggest that the data indicated
less genetic variability within the black population. There is clearly no real
evidence for such an effect in Scarr’s data.

Weshould note that the data analyses relevant to the ‘‘critical assumption,’’
reported earlier, made use of Scarr’s standardized scores. To check on whether

similar effects could be observed without the use of those scores, I calculated the

raw-score, within-pair variances (Raven’s test) for MZs who always dressed
alike and for MZs whoneverdressed alike. The within-pair variance wassignifi-
cantly greater for those MZs who never dressed alike—a clear environmental
effect. Presumably, if more valid ability scores were available, the reported

environmental effects would have been larger and even moreclearly detectable.

CONCLUSION

There is little point in reiterating what I have already stressed repeatedly. The
empirical data can be reanalyzed in such a wayas to suggest an IQ heritability
close to zero. There are some difficulties and embarrassments for such a view
posed by some bits of the data, but embarrassments of at least equal gravity
aboundfor the view that heritability is high. To my mind,a refusalto reject a null
hypothesis of zero heritability is a more prudent and realistic conclusion than
Scarr’s assertion that heritability lies somewhere between .4 and .7.

ThoughI havetried to avoid political argumentin this commentary, I cannot
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resist the temptation to jump (perhapsunfairly) on a remark made by Scarr in the

introduction to the Minnesota Adolescent Adoption Study. The introduction

points out that observed effects of family background on IQ and onlife success

(income, SES, etc.) may be either environmental or genetic. Then, a frankly

political statement intrudes: ‘‘As unreconstructed liberals, we get upset about the

long-term environmental effects of families on their offsprings’ life chances.

Whenindividual outcomes are shownto be affected by ‘family background,’ we

don’t know how upsetto be.’’

Perhaps this remark was intended as a kind of parody of the liberal

position—butit strikes perilously close to home. Why should a liberal not be

upset if there are long-term genetic affects of families on their offsprings’ life

chances? Are ‘‘genetically’’ produced differences more just, good, or true than

‘‘environmentally’’ produced differences? Can the two types of differences be

meaningfully distinguished? Are ‘‘genetic’’ differences more fixed andirreversi-

ble than ‘‘environmental’’ differences? To argue that we should be upset by

cultural-familial retardation, while cheerfully accepting the genetically deter-

mined (but easily preventable) PKU, would be obviously absurd. Though in

other contexts Scarr has recognized that social rewards need not, and perhaps

ought not, to be contingent on ‘‘heritable’’ differences, it seems to methat the

basic social function of research on IQ heritability is revealed in the sentiment

Scarr ascribes to ‘‘unreconstructed liberals.’’ To attribute the inequitable distri-

bution of worldly goods to ‘‘genetic’’ causes is thought, somehow,to legitimize

it.
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Obstacles, Problems, and
\V Pitfalls in Differential
2 Psychology

Arthur R. Jensen
University of California, Berkeley

Sandra Scarr is one of the leading thinkers and researchers in human behavioral
genetics, particularly the analysis of individual and group differences in mental
abilities. Her unusual industry in empirical research, guided by her keen eyefor
the crucial issues, has resulted in numerousarticles that provide a wealth of
stimulating food for thought for students of behavioral genetics and differential
psychology. It is a boon to have these manyarticles, with critical commentaries,
all collected in one volume. I plan to use it as the main collateral reading in my
graduate course on the behavior genetics of human abilities.

But why only as collateral reading rather than as the main textbook? Two
reasons: First, the collection does not attempt a comprehensive review of the
empirical findings in this field or a systematic exposition of the theory and
methodology of quantitative genetics, on which so much of the argumentation
rests. Second, some of the research articles are of such a pioneering nature—
dealing with the untamedfrontiers of the field—as to be regardedasstill too
highly controversial to serve the purpose of a general textbook. (For the same
reasons, I would not use either of my own booksin this field—Genetics and
Education and Educability and Group Differences—as the main textbook in
such a course.)

Students can read books such as the present one much more intelligently and
profitably after they have gained a systematic overview of the issues, methods,
and findings in this field. The two books I most highly recommendfor that
purpose (and as excellent prerequisite reading for the present volume) are:first,
Philip E. Vernon’s Human Intelligence: Heredity and Environment (1979),
whichis a quite general, admirably lucid, and thoroughly balanced exposition of
virtually all the issues in the so-called IQ controversy; and second, Race Dif-
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ferences in Intelligence (1975) by John Loehlin, Gardner Lindzey, and J. N.

Spuhler, which is more narrowly specialized but highly readable and informa-

tive.

Manyofthe articles and detailed arguments in the present volumealso pre-

suppose a higher level of background instatistical methods than can generally be

expected for undergraduate students in psychology, education, or the other social

sciences. It is hard to imagine how someofthis material could be comprehended

by readers whoare not familiar with correlation and regression, multiple regres-

sion, the analysis of variance, and at least the main concepts of factor analysis

and components analysis. Theseare the essential tools for research in differential

psychology and quantitative genetics. For readers with this background, the

present volume affords much engrossing and rewarding reading andstudy. I hope

it will stimulate graduate students in the behavioral sciencesto investigate further

the many important problemshighlighted by Scarr’s own work.

The challenge of gaining a more complete scientific understanding of the role

of genetic and environmental factors in individual and group differences in

mental abilities is, I fear, often made unattractive to research students more by

the extrinsic obstacles to research on these topics—in the doctrinaire academic

climate of the recent past—than by the intrinsic scientific difficulties in the

subject matter itself. Students are advised to try to distinguish, at all times, as

clearly as possible between the extrinsic obstacles and the intrinsic problems in

research on the genetics of mental ability. To this end, I think it would be helpful

to make explicit briefly some of the main obstacles to clear thinking in this field,

so that students can be on guard against them, both in their own thinking about

these issues and in the many writings on these topics in the past decade.

EXTRINSIC OBSTACLES TO GENETIC RESEARCH ONIQ

1. Antipathy Toward the Objective Measurement ofHuman Qualities. Sci-

entific research on humanabilities (or other traits) necessarily involves the objec-

tive measurement of traits and the application of quantitative methods to such

measurements. Measurementis itself a part of the scientific enterprise. There

need not be agreementthat one particular method of measurement is the best or

even adequate. But allowing the principle of measurement and the possibility of

improving our measurements through the continuing interaction of empirical

results and theoretical formulations is the sine qua non of any advancedscience.

Unfortunately, acceptanceof even this basic principle may be too muchto expect

of many persons in psychology and other social sciences at present. Much of

psychology today is unfortunately more akin to social ideology than to natural

science.

2. Fear of Predestination. The notion that the genes determine one’s fate

seems unacceptable to some persons, who therefore bring a negative attitude
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toward any discussion of genetic influence on behavioral traits. This attitude is
largely a result of faulty analysis. The remedy is the important concept of reac-
tion range. It needs to be emphasized for beginning students of behavioral
genetics. Reaction rangeis the fact that a given genotype (a gene or combination
of genes) does not necessarily have a one-to-one correspondencewith the result-
ing phenotype (the observed characteristic) but can give rise to a considerable
variation in phenotypes depending on various nongenetic influences in the course
of development.

Genotypes for varioustraits differ in the malleability of their corresponding
phenotypes in response to the range of variation that occurs in the natural envi-
ronment. But there are probabilistic limits to the reaction range, and one ofthe
tasks of genetic analysis is to explore the extent of those limits in the natural
environment and to discover specifically the environmental agents that affect
them.

Everyone agrees that our fates are determined in some degree by genetic
factors. The parents of one species, for example, do not bear offspring of a
different species. This, of course, is predetermination of the offspring’s fate to a
drastic degree. Within a species, however, the degree of predeterminationis less
drastic and differs markedly from one characteristic to another. Behavioral
characteristics are amongthe most malleable, in the sense of having quite a broad
range of reaction. But the concept of the reaction range implies that it is a
perfectly continuous variable. Thus, from a purely scientific standpoint, there is
no dividing line on this continuum that should warrant emotionalresistance to the
idea that the genes control some amountof the observed individual variability in
many characteristics—physical and behavioral. One’s personal feelings about
this fact should be viewed as a separate issue.

The notion of determinism, in general, is intrinsic to the nature ofscientific
explanation, regardless of genetics. The facts of prediction and control of var-
iables, in accord with a scientific understanding of them, Clearly justify deter-
minism as a valid working hypothesis wherescientific study is concerned, what-
ever one’s personalreligious or philosophic beliefs about free will may be.

3. Confusion of Genes and Genotypes. A genotype is a particular, often
unique, combination of genes. Individuals are products of their own genotypes
and their unique environmental experiences. As parents, they cannot pass on
either their own genotypes(or unique environmental experiences, either) to their
offspring; they can pass on only a random sample of one-half their genes, which
are reconstituted in new combinations in the conception of the offspring. There
seemslittle rational justification for extending the concept of the sacredness of
the individual to a random assortment of the individual’s genes (i.e., the
gametes—ovum or sperm). Because one has no responsibility for one’s own
genotype and therefore deserves no credit (or blame)forit, it is impossible to
find any rational justification for being ego-involved with one’s own genetic
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makeup. Yet this is a common humanfailing, expressed in such sentiments as

‘‘my own flesh and blood’’ in reference to one’s offspring. Genetic factors are

thus often unjustly denied or belittled when an offspring falls short of some

desired expectation in terms of the parents’ or society’s values regarding particu-

lar traits. The trait of intelligence, with all its educationally, occupationally, and

socially important correlates, is probably the mostliable in this respect.

I believe that this erroneous ego identification with one’s own genotypeis in

part responsible for such widely popular but mistaken beliefs (and the need for

their constant reassurance) that genetic factors are not involved in most mental

retardation and in the most severe types of mental illness, such as schizophrenia

and manic-depressive psychosis. The obvious emotionalresistance to the find-

ings of genetical research on these topics needs to be explained and would be an

interesting subject for psychological investigation in its own right.

4. Personified Blamefor Misfortune. In the era of prescientific thinking, as

in many primitive cultures today, all the mysterious forces of nature become

personified, with the attribution of causes to humanlike actions and motives. We

still see this tendency today in regard to the explanations of behavioral, educa-

tional, and social problemsthat seem related to traits that may be conditioned, in

part, by genetic factors. The possible role of genetic factors in the complex

causal network is often shunned or belittled; but nefarious, humanly motivated

factors such as social injustice, neglect, economic greed, political oppression,

social snobbery, prejudice, racism, ill will, and humanity’s inhumanity to its

own are emphasized as the major or even the only causes. Such causes can be

blamed with emotion, as one blames a person for committing a malicious act,

and one’s angry emotions at injustice may berecruited for political action. But

this should never be confused with the scientific analysis of the causes of educa-

tional, social, and economic problems.

Yet science cannot ignore the ‘‘human factor’’ in its study of social problems.

The fallacy to be avoided is the belief that all human problemsare entirely a

product of willful motives. Those who ardently cling to this belief cannot allow

the consideration of genetic factors in the causal network.

5. Belief in the Personal Beneficence ofNature. Human inequalitiesare all

too obvious and may occasionally take forms that are commonly perceived as

misfortune, arousing the natural sympathy of those whofeel that they themselves

have been more fortunate. Many persons strongly resist the belief that God or

nature could perpetrate what they view as a great injustice on another human

being. As a result, they cannot admit human misfortune as being in any way

connected with humankind’s biological evolution and the genetic mechanisms

involved therein. We may wishto think that an all-wise nature, like a good parent

watching over beloved children, will forever, unfailingly take benevolent care of
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the human race and its genetic makeup. But that is a scientifically unwarranted

and, in the long run, probably dangerousbelief.

6. Fear of Racism. Genetical research on socially important humantraits,

especially intelligence, is scorned by some persons whofear that it could lead to

the discovery of a genetic componentin observedracial differences; or that such

investigation, whatever its eventual outcome, lendsscientific respectability to the

question ofracial differences in IQ or other behavioral characteristics. The ques-

tion itself, they would declare, is to be scorned as insulting and racist. This fear

reflects a gross failure to observe the important distinction between racism and

the scientific study of racial variation, which logically must apply to all charac-

teristics, physical as well as mental.

Racism hasprovedto be one of the major hindrancesto the scientific study of

racial variation in intelligence and other behavioral traits. Racism is the belief

that humanraces can bedistinctly ordered in a simple hierarchy in terms of some
global evaluation of inferior-superior; and that individuals are justifiably treated
differently—socially, educationally, legally, and politically—solely according to
their racial origin or socially defined racial-group membership.

I know of nothing in genetics or in the scientific study of racial variation that
would lend support to these racist beliefs. In fact, already well-established find-

ings in genetics and differential psychology clearly contradict the essential tenets
of racism. Racism must be fought where it actually exists—through education
and enforced legal sanctions when necessary. The cause of racial justice is not
furthered by putting downscientists who inquire into the nature and causes of
racial variation in the same manner in which they might investigate any other
natural phenomenon. Wherecertain racial differences are generally acknowl-
edged to be of considerable social and educational importance, attempts to
understand these phenomena warrant the best scientific effort we can bring to
bear on them.

7. Political and Social Ideologies. Advocates of certain political and eco-
nomic ideologies, most notably neo-Marxist and similar collectivist and totalita-
rian philosophies, are intolerant of the idea that notall of a person’s behavior and
not all social conditions are potentially amenable to the control of the political
and economic system. To maintain the belief in complete economic determinism
of the conditions of life, the importance of genetic factors—whichare not di-
rectly subject to political or economic control—must be denied. This was the
philosophic underpinning of Lysenkoism, which prevailed for many years in the
Soviet Union, with ultimately disastrous consequencesforthe science of genetics
and for its applications in agriculture in the U.S.S.R. Despite this lesson, in
recent years we have seen a good deal of Lysenkoist thinking in the so-called
nature-nurture controversy over [Q—most blatantly promulgated, of course, by
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left-wing groups such as the Progressive Labor Party, the Students for a Demo-

cratic Society, the American Communist Party, and other minor, but highly

vocal, political and social activist groups.

8. Fear of Eugenics. Forced sterilization, instituted during Hitler’s Nazi

regime, with political overtones in connection with the Nazi persecution of Jews,

becameidentified in the popular mind with eugenics and gavethis term a terribly

bad name. This was capitalized on by those who,for a variety of reasons, are

opposed to the genetical study of human differences. As a result, even the highly

respectable Eugenics Society and the Eugenics Quarterly saw fit to changetheir

names, respectively, to the Society for Social Biology and Social Biology.

Eugenics refers to planned attempts to improve the human condition through

the control of reproduction. The definition of improve and the meansof control

are not themselvesintrinsic to the concept of eugenics but are separate issues in

their own right, involving profound philosophic, ethical, and moral questions.

But advocacy of eugenics really does not depend on a scientific consensus

regarding the heritability of IQ or any othertrait.

The very substantial correlation (between .50 and .70) between parents’ IQs

and their children’s IQs is an empirical fact, whatever its cause. At our present

stage of knowledge,the surest statistical prediction or control of unborn chil-

dren’s IQs could be achieved by selection of the parents on the basis of their own

IQs. This would be eugenics, or the control of reproduction. But it does not

necessarily have anything to do with genetics or our knowledgeof the heritability

of IQ. Yet proposals for the voluntary control of reproduction—even when

justified by strictly environmental arguments—are today brandedas “‘racist,’’ as

when Dr. Wilson Riles, California’s State Superintendent of Public Instruction,

referred to a statement by psychologist Lloyd Humphreysas ‘‘absolutely one of

the most racist statements that I’ve ever heard.’’ Humphreys,in his testimony as

an expert witness in the Larry P. (‘‘test bias’’) trial in California, had stated that

‘the surest and most effective social action the Negro community could take by

itself to achieve equality and education and jobs would be to limit dramaticaily

the birthrate in those families providing the least effective environment for in-

tellectual development’’ (quoted by Ristow, 1978, pp. 48-50). Because Hum-

phreys says nothing about genetics and emphasizes the environment,it is obvi-

ously the control of reproduction that is being objected to by Riles (and others)

rather than its connection with genetics. Both the ‘‘environmentalist’’ and the

‘thereditarian’’ agree that the average IQ of the next generation could be most

surely altered by selecting the parents, whatever the disagreement as to the

desirability of such a course of action.

Seemingly implicit in the opposition to any suggestions for control of repro-

duction, whatever its purported benefits, is the belief that human ingenuity can

solve any problems in the human condition without taking either genetic inher-

itance or reproductive rates into consideration. Behavioral genetics per se is
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completely neutral on such social-ethical issues, and it should not have to bear

the brunt of emotional reactions to popularly disapproved opinions expressed in

the social-ethical sphere.

9. Fear of Scientism. It is a mistake to confuse the scientific study of

genetics or of human behavior (or of anything else) with scientism, whichis the

erroneous belief that science itself imposes values or leads directly to the imposi-

tion of solutions to social problems.

The aims of science are to discover facts and to understand them within a

systematic or theoretical framework. The alteration or betterment of conditionsis

not the goal of science per se. The facts of science, and the potential control over

nature that scientific knowledge makes possible, lead to solutions to real-life

problems only in the companyof values, implicit or explicit, over which persons

may markedly disagree.

Proposed solutions to human andsocial problems should be thoughtof, not as

Science — Solutions, but as Solutions = f (Facts, Values, Costs). Science

makesits contribution to the equation by reliably establishing the facts that must

be taken into consideration to achieve a workable solution. Arguments about

values and costs, though crucially important in their own right, should not be

mixed up with the scientific issues. This, of course, in no way implies that

scientists, in obtaining their data for scientific research, are exempt from respon-

sibility for protecting the personal rights and welfare of the individuals involved.

10. Psychology’s Vested Interest in ‘‘Environmentalism.’’ Although ‘‘hol-

low organism’’ S-R behaviorism is now largely a curio of the history of psychol-

ogy, we still see a strong tendency among the majority of psychologists to look

first (or even exclusively) for the causesof individual differences in circumstances

external to the individual. The first impulse is to hypothesize some past or

present environmental factor as the source of variance in all psychological

phenomena,asif one believed thatall individuals begin life as equivalent tabulae

rasae and that all behavioral differences are learned, even differences in the rate

of learning itself. This common tendency reflects the strong environmentalist

bias in psychology.

Many psychologists with whom I have discussed these matters speak almost

as if they are defending their professional domain from encroachment by other
types of theories that invoke biological, genetic, and evolutionary concepts—in

addition to the individual’s experience—forthe explanation of behavior. The

advent of the field of sociobiology has had to face this strongly entrenched

behaviorist-environmentalist bias in the social sciences. However, our scienceis

beginning to show signs of changein this respect.

Scientific psychology is becoming largely a subdivision of biology. These
aspects of the field that do not put down roots in the biological sciences are
doomed to becoming backwaters outside the mainstream ofscientific progress,
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surviving only as discredited relics of scientific history, like astrology and
phrenology.

11. The Double Standard ofResearch Criticism for ‘‘Environmentalist’’ and
‘‘Hereditarian’’ Findings. There is simply no doubt about it: There is a double
standard amongjournal editors, referees, book review editors, textbook writers,
and reviewers of research proposals when it comestocriticizing and evaluating
articles that appear to support whatthe readers mayinterpretaseither ‘‘hereditar-
lan’’ or ‘‘environmentalist’’ conclusions. I have had plenty of experience with
this, for I have published many articles that range widely on this spectrum. I
approve the thoroughcritical scrutiny to which ‘‘hereditarian’’ articles are sub-
jected but deplore the fact that many ‘‘environmentalist”’ articles receive much
more lax reviews. There is unquestionably much moreeditorial bias favoring
‘‘environmentalist’’ findings and interpretations. For example, I was recently
told by a journal editor that one of my articles—which took all of seven months
to be reviewed—hadto be sent to seven reviewers in order to obtain two reviews
of the article itself; the rest were merely diatribes against ‘‘Jensenism’’; the editor
apologized that they were too insulting to pass on to me.

Many young Ph.D.’s just starting their academic careers and in need of
favorable reviews, publications, and research grants are understandably discour-
aged by this climate from embarking on research programs that might result in
“‘hereditarian’’ findings. Research efforts in this field are still popularly per-
ceived very muchasthe battle of the ‘‘good guys’’ versus the ‘‘bad guys,’’ and
this is reflected even in editorial reviews by some of our technical journals.

ButI think these attitudes are now dying out with the upcoming generation of
students in psychology, who today showlittle of the religious fervor in defense of
doctrinaire environmentalism that was so prominentfive or ten years ago. If my
article, ‘‘How Much Can WeBoost IQ and Scholastic Achievement?’’ (which

raised a storm ofprotests in 1969, were published today, it would hardly raise an
eyebrow.I found that most university students ten years later were surprised and
puzzled in learning of the events on campus following publication ofthat article
in 1969. The present volumefortunately will find a much more open-minded and
inquiring audience in colleges than existed only a few years ago. This trend
augurs well for progress in the behavioral sciences.

12. Belittling or Dismissing the Heredity-Environment Question. As a
desperate last resort of doctrinaire environmentalists, the whole question of the
relative roles of genetic and environmental factors in individual and group dif-
ferences is dismissed as a scientifically unworthy, useless, or forever unanswer-
able question. This position still occasionally finds expression, as in J. McVicker
Hunt’s statement (1979): ‘‘The failure of Project Head Start to achieve the
unrealistic goals set for it prompted Jensen to revisit the faith and methodology of
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predeterminism and to reawakentheuseless controversy overthe relative impor-

tance of heredity and environment [p. 104].’’

If the present volumeis not a sufficient antidote for this nihilistic attitude, I

fear the patient is beyond hope. Fortunately, the dormant era of nature—nurture

research that existed from about 1940 to 1970 is most definitely history, and

nothing like that is apt to recur in the foreseeable future. Behavioral geneticsis

one of the most rapidly growingfields in the behavioral sciences.

SUGAR COATING THE ISSUES

Thereis still another category of beliefs that are often entertained to mollify some

of the possible perceived implications of the findings of behavior genetic analysis
regarding the heritability of general mental ability. This sugarcoating of the
issues is Often at best a form of self-deception, and although it may temporarily
make certain facts seem more acceptable to a wider audience, it usually runs into
conflict with other facts. In science, no well-established findings should need to
be ‘‘sold’’ at the expense of other well-established findings; nor should other,
highly speculative counterbalancing factors have to be suggested that might
conceivably nullify anyfindings that are at risk of being viewed by someone as
‘‘bad news.’’ A few of the most commonly encountered sugarcoatings used in
the hopes of makinglife easier in the nature-nurture controversy are listed next.

1. Belittling the 1Q. This takes many forms; most of them are either straw
men orare invalid in light of all the evidence on the nature and correlates of IQ.

Onecan point to deficiencies in tests, particularly those in the early history of
psychometrics, and to the misusesof tests by uninformed, unwise, or unscrupu-

lous persons. But almost exact parallels can be foundin the history of medicine,
or automotive engineering, or any other applied science. This line of argument
has virtually no relevance to the scientific issues in present-day research on
behavioral genetics.

It is misleading to suggest that there is an equal trade-off between IQ (i.e.,
general intelligence), on one hand,and otherabilities (uncorrelated with IQ), on

the other, for educational and occupational achievement. So far, no hint of any
substitute for the intelligence measured by IQ tests has been found that can be
brought to bear on scholastic performance as we now knowit. Also, IQ seemsto
act as a threshold variable for the realization of special talents. That is to say,
probably at least an average level of intelligence is necessary, although not
sufficient, for a high level of achievementin fields requiring special talents.

Another ploy, often made in response to empirical demonstrations of the
predictive validity of the IQ for educational, occupational, and social criteria, is
to try to belittle the many correlates of IQ. If these are really all so unimportant,
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one may wonder: Whyshould anyone be concerned with the conspicuous indi-

vidual inequalities in all the correlates of IQ? Yet such concern is one of the most

generally conspicuous features of our present society.

2. Obscuring the Connection Between the Population Mean and the Propor-

tion of the Population Falling Above (or Below) a Given Selection

Cutoff. When variable is at least roughly normally distributed on a fixed scale

of measurement,there is a definite relationship between the meanofthe distribu-

tion and the proportion of the total distribution that falls above or below a given

cutting score on the scale. This elementary statistical relationship is too often

obscured, forgotten, or ignored in discussions of group differences. For example,

people who know there 1s approximately a 1-standard-deviation difference (about

15 IQ points) between the means of the white and black IQ distributions in the

United States and who say ‘‘So what?’’ nevertheless seem alarmed to find that

the percentage of blacks who contribute to schoolstatistics on mental retardation

(with IQs below 70) is five to six times greater than the percentage of whites.

(The very opposite occurs at the top portion of the [Q distribution, in the selec-

tion of the academically gifted.) These large percentage differences at the ex-

tremes of IQ are, of course, an integral part of the very same phenomenonasthe

difference between the population means.

3. Exaggerating the Probable Results of Environmental Manipulation. In

the formulation P = f (G,E), where G is genotype and E is environment, and

the heritability of the trait is fairly high, it is tempting to suggest: Never mind, EF

can be manipulated so as to override any effects of G. This is the notion that

whateverthe varianceattributable to G is, it can be neutralized by proper man-

ipulation of E or by discovering such optimal G x E interactions (‘‘different

strokes for different folks’’) as to render all phenotypes practically equivalent.

This is what Scarr aptly refers to as the ‘‘intervention fallacy.’’ Although these

are, of course, theoretical possibilities, there is no generally accepted evidence

yet that anyone knows how to accomplish this, beyond the modest results of

providing normally stimulating, supportive, and wholesome environments for

children who would otherwise suffer physical and psychological neglect and

deprivation. But we should wantto do that anyway, regardless of any question of

genetics. Its justification does not depend on research findings in behavior gene-

tics.

4. Escaping Hard Questions by Looking at Only One Set of Facts at a

Time. This is the tendencyto leave the impression that any given finding, ifit is

apt to be viewed unfavorably by someone,can be explained away by some other

equally cogentfindings. If it is found, for example, that hypothesized nutritional

differences do not exist and therefore cannot explain any part of the IQ difference
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between two subpopulations, one can claim that the tests were probably cultur-

ally biased, or that the subjects were tested by examinersofa different race, etc.,

which ‘‘explains’’ the difference between the subpopulations. When these

hypothesized effects are later investigated and found to be negligible sources of

between-group variance, one can ignore the previous nutrition research and

suggest that nutritional factors could be responsible for the observed group dif-

ferences. One can alwayseasily escape from facing the really hard questions by

not viewingall the key findings simultaneously. When wedo take a simultane-

ous view, the most popular environmentalist explanations of social-class and

racial-group differences in IQ begin to appear unsupportable (Jensen, 1973;

1977b).

5. Emphasizing Genetic Commonality as a Smoke Screen for Genetic Dif-

ferences Between Groups. The fact that any two groups may havea very large

proportion of genes in common should in no way minimize the possibility or

importance of genetic differences in particular characteristics. Many genes are

nonsegregating;that is, all individuals within a species inherit the samealleles at

certain loci, and the characteristics affected by those alleles therefore show no

variation except for possible rare mutants. If it is a particular difference between

groups that we are interested in analyzing, the fact of overwhelming genetic

commonality in many other characteristics is quite irrelevant. It does not matter

whetherthe difference ofinterest is attributable to less than 1% of the total gene

pool or to more than 99%.

The fact is that a great deal of human variability in a multitude of characteris-

tics involves genetic differences, even though a preponderantproportion of all
the genes is commonto all personsofall races.

In fact, the human species even has a large proportion of genes in common

with the anthropoid apes. In terms of genetic commonality, the genetic distance
between Homo sapiens and the chimpanzee is not much different from the

genetic distance between the chimpanzee andthe gorilla. The average probability

that any two humanswill possess the sameallele (i.e., any one of the alternate
forms of the gene at a given locus on the chromosome) is only about twice as
great as the average probability that a chimpanzee and a human will possess the
same allele at a randomly selected locus.

It should also be kept in mind that the human differences of greatest interest

are complex characteristics or traits involving polygenic systems in which com-
binations of many genes are simultaneously subjected to selection in the course

of evolution. It is these polygenic characteristics that are the most salient features
of racial differences. They are not in any way contradicted by evidence that a
purely random sample of single genes from all genetic loci show muchgreater

genetic commonality than genetic differences. The great average difference in
height between the Pgymy and the Watusi, for example,is not at all diminished
by the fact that some 95% or moreofthe total genes in these groupsare the same.
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6. Middle-of-the-Road Fallacy. Theoretical eclecticism, which may some-
times be a virtue in the early stages of scientific investigation of complex and
poorly understood phenomena,is occasionally confused with the fallacious no-
tion that some ‘‘middle position’’ with respect to apparently conflicting theories
or findings is most probably the correct position. One textbook writer, for exam-
ple, pointed out that Jensen (1969) had claimedthe heritability of IQ to be .80
whereas Kamin (1974) claimed it to be 0; the writer concludedthat therefore the
true heritability of IQ is most likely close to the average of the values claimed by
Jensen and Kamin—that is, .40! Whatever the scientific truth of the matter is,

this form of illogical argument could neverlead to it. One is reminded of the
16th-century astronomers whotried to reconcile the conflicting theories of
Ptolemy and Copernicus by claiming that someofthe planets revolve around the
earth whereas others revolve around the sun! Scientific knowledge, of course,
does not advance by ‘‘averaging’’ expert opinionsortheories or bytallying box
scores of empirical findings that seem to favor conflicting theories.

The illogic of believing that a middle-of-the-road position will more closely
approximate the truth than any ofthe conflicting positions, however, should not
be confused with scientific agnosticism regarding the point in question. Agnosti-
cism is simply an admission of doubt and open-mindedness,and of resistance to
premature judgment where the evidence is inadequate or inconclusive.

PHILOSOPHY OF SCIENCE

Investigations in behavioral genetics, as in any otherfield, differ in their research
styles, and even in their philosophy of science, while agreeing on the main tenets
of appeal to objective evidenceandstatistical inference.
My ownview is that the essential purpose of scientific theories and hypoth-

eses is the discovery of new knowledge. Theories that can only order existing
knowledge or hypotheses that can only explain already established facts in an ad

hoc manner(that is, after the fact) are not as prized as theories or hypothesesthat

lead us to new, previously unexpected or even counterintuitive phenomena.
Manyalternative theories can usually be concocted to explain a single fact or

small set of facts that we already know. A more importantcriterion of a progress-
ive theory is that it should lead to new knowledge andfresh insights. This often
requires that a theory boldly ‘‘stick its neck out,’’ so to speak. From the
standpoint of scientific progress, it is much more importantthat a theory promote

the acquisition of new facts—even though these may deal a deathblow to the
theory itself—than that the theory be true. A theory that cannot be falsified by

evidence, at least in principle, is not a theory at all in the scientific sense.

Knowledge can be advanced most rapidly by the practice of ‘‘strong in-
ference,’’ which means proposing limited but clearly formulated theories from

which competing hypotheses can be unambiguously derived. The theories are in
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competition in the sense that they give rise to hypotheses or predictions that are

contradictory to one another. The data, then, if relevant and adequate andfree of

artifact, can result in the rejection of one or the other hypothesis. Psychologists

often fail to narrow their hypotheses sufficiently to permit a clear-cut test of the

hypothesis; or the hypothesis is so loosely linked to the theory in question that

rejection of the hypothesis has no forceful implications for the theory, which

continues to live on without real risk of empirical refutation. Thus the theory is

preserved by ad hoc hypotheses concerning possible uncontrolled variables, pre-

viously unsuspectedartifacts, or inadequacy of the measurements or experimen-

tal techniques. We should be waryoftheories that are too vagueortoo generalto

risk falsification.

A modestand limited hypothesis that can be crucially tested seems to mefar

preferable to a much more sweeping hypothesis that cannot be subjected to a

compelling test, for whatever reason. The answers to large questions usually

depend importantly on having clear answers to a numberof subsidiary questions

that, if left unanswered, render any answerto the larger question quite ambigu-

ous and uncompelling. It seems to methat this has been the rule rather than the

exception in science. Usually, one must momentarily turn one’s back on the Big

Question in order to settle certain subsidiary issues that need to be understood

before the Big Question can be adequately formulated in terms of a coherent

theory yielding fruitful, testable hypotheses. Darwin’s theory of the origin of

species, for example, has become generally established, with certain

modifications, by firmly establishing many more limited but crucially relevant

issues.

I believe that much the same approachwill be necessary to reach anyscientific

consensus on the question of racial differences in intelligence. It is on this point

that I seem to find myself in most marked disagreement with Scarr and Barker

(Part II, Chap. 4) when they state: ‘‘We have neverbelieved that bits and pieces

of answers to smaller and better-formed questions were likely to add up to the

information one really wanted to know. So wefelt it was better to fall short of

answering completely an important question than to answersatisfactorily a ques-

tion one did not want to ask.’’ Answers to small questions, of course, do not

‘‘add up’’ to the answerto a Big Question, but they may well be crucial prerequi-

sites for answering the Big Question. Small questions are nontrivial to the degree

that they are clearly connected in a theoretical structure with the Big Question.

Oneshould also distinguish between strong and weaktests of a hypothesis. A

single study may formulate several hypotheses but be designed in such a way as

to provide a strong test for only one (or some) of the proposed hypotheses. By a

strong test of a hypothesis, I simply mean that the knownrelevant conditions

have been adequately controlled and that the powerof the statistical inference is

sufficient that a failure of the hypothesized effect is substantially damaging to the

theory from which the hypothesis was derived. A weak test of a hypothesis is one

that, because of uncontrolled or confounded variables or rather weakstatistical
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power, cannot carry much weightfor or against the theory, whatever the empiri-
cal outcome. Weaktests allow easy ‘‘escape hatches’’ for explaining away any
result if it does not accord with one’s particular theoretical predilection.

Also, the tests of many respectable hypotheses are only one-directional with
respect to two competing theories, such that if an empirical failure of the
hypothesis damages one theory, this does not necessarily mean it supports the
presently opposing theory. But the one-directionaltest may be an importantgain
in knowledge nevertheless. For example, Showingthat a particular IQ test is not
culture biased in terms of some commonly agreed-upon criterion may defi-
nitively rule out one hypothesis put forth to explain a mean difference between
two groups (which is worth knowing), but it does not definitively support some
other hypothesis, such as that the difference is the result of nutritional factors or
of genetic factors. It is a rare test of a hypothesis that has equally definitive
implications for two opposing theories.

Students should be alerted to a commonfallacy in evaluating evidence. It is
what I term the temporal order fallacy—that is, the failure of a later study to
replicate the findings of an earlier study. The fallacy consists of according more
weight to the second (more recent) study than tothe first. This is terribly com-
mon in psychology. We often read that Dr. A’s study found such and such and
then Dr. B’s study failed to replicate Dr. A’s finding. Dr. A’s finding is dis-
missed, and often that ends the matter. We can just as logically claim that Dr.
A’s study failed to replicate Dr. B’s finding. The temporalorderofthe studiesis
irrelevant, other things being equal. If one study is superior in terms of design,
Statistical power, representativeness of samples, and the like, then of courseit
should be accorded more weight, regardless of its temporal order in relation to a
contradictory study.

It is a rare study, however, that can legitimately contradict a general finding
based on a consensus of a numberofother studies. Thereis scarcely any gener-
ally established theory or fact of science for which one cannot find at least some
few studies reporting contradictory results.

INTRINSIC PROBLEMS

Like every otherfield of scientific study, behavioral genetics has its own intrinsic
problems. The overriding problem of human behavioral genetics, as contrasted
with animal behavioral genetics, is of course the severe ethical and practical
limitations on experimental control. In this respect, human behavioral geneticsis
more like astronomy or paleontology than like experimental genetics.

In experimental genetics, with plants and infrahuman animals, important
components of phenotypic variance can be brought directly under experimental
control, whereas in human genetics, they must be teased out from a variety of
kinship measurements with the aid of complex mathematical models andstatisti-
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cal estimations. This often requires very large samples of kinds of data that are
hard to obtain, and it requires replication. So progress is slow anddifficult.

Discrepancies in h? Estimates

Estimates of heritability (h?) often vary widely when estimated from different
combinations of kinship data—for example, twins, siblings, parent-child, and
adopted children. They even differ more widely than we would like from one
study to another using the same kind of kinship data. The reasons for the dis-
crepancies must be sought in three main categories: (1) population sampling
error, (2) psychometric sampling and measurementerror, and (3) genetic model
inadequacies.

1. Population Sampling Error. Estimation of h? or other components of
phenotypic variance are derived from measurements on two or more kinship
samples, each having some degree of sampling error, which becomes com-
poundedin taking the differences, products, andratios of the kinship correlations
or covariances involved in the quantitative manipulations for estimating different
components of variance. Standarderrors ofthe final results are often shockingly
large. Unfortunately, they are too seldom computed in past work in behavioral
genetics. It is a good rule to accompany every variance component that we
estimate in our quantitative genetic analysesby its standard error. Unfortunately,
the means for doing this are not readily at hand. It remains as a task for
mathematicalstatisticians to work out the formulas for determining the standard
errors of heritability estimates or any other components of phenotypic variance
derived from any particular combinations of kinship data. It is surprising that so
little systematic attention has been given to the estimation of sampling error in
this field until recently.

2. Psychometric Sampling and Measurement Error. Notall tests nominally
measuring a particulartrait are psychometrically equivalent. They maydiffer in
factor composition andin reliability, which will contribute to variability in the
results of genetical analyses. More careful attention needs to be paid to these
sources of variation in results. Greater use of factor scores, in place of raw test
scores, should be considered. Correction of covariances, correlations, and the
like for attenuation (i.e., errors of measurement) are warranted wheretheoretical
issues are at stake. Ageattenuation should be determined, where possible, when
kinship correlations are based on different-aged persons, such as siblings and
parent-child. Standardization and scale artifacts for different age groups can
Seriously attenuate certain kinship correlations. In the absence of substantial
longitudinal test-retest data from which we could determinethe test’s reliability
across the age range in question, I would suggest seeking transformationsof the
test-score scales that will maximize the kinship correlations. Or at least we
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should convert all the raw-score measurements to simple ordinal scales or nor-

malized standard scores separately within each of the to-be-correlated kinship

samples.

3. Genetic Model Inadequacies. A seemingly faulty model cannot be prop-

erly diagnosed withoutfirst taking account of the sources of error already men-

tioned. It seems to methat the best strategy is to keep the genetic model no more

complex than thestatistical ‘‘resolving power’’ of the available data will allow.

If we cannot statistically discriminate between the results of fitting a simple

model and a more complex model, we should eithersettle temporarily for the

simple model or increase the size or precision of the study to permit discrimina-

tion between the two models at some acceptable level ofstatistical significance.

Such an approach, I believe, will tend to enforce more rigorous hypothesis

testing and model development in behavioral genetics.

Unfortunately, the research strategy of ‘‘strong inference’”’ is still hindered in

this field by the relative dearth of competing models, especially of precise

models for environmentalist explanations of kinship data. Environmentalists

have been limited to criticizing genetic models and results; they have not

suggested comparably detailed or comprehensive models of their own. In this

respect, genetical models of intelligence variation really have no scientifically

worthy competitor on the environmental side. Merely nitpicking a theory or the

data that seem to support it is not really competitive in the strong-inference sense.

Every theory and finding in science can be nitpicked without major effect. We

still see this to some extentin the case of the natural selection theory of evolution;

and apparently there are always a few people whostill argue that the earth is flat.

But they offer no coherent theory that can explain the generally established

observations or, more importantly, that could have led to those observations.

STUDY OF RACE DIFFERENCES

Research on race differences in mental abilities has its own peculiardifficulties. 1

believe that if a scientific consensus regarding the causes of observed racial

differences in IQ can never be reached, it will be because of nonscientific

obstacles—political or ideological.

It must seem disillusioning to many who have devoted their careers to the

development of psychology as a natural science to think that there may still be

such dogmatically held beliefs about certain natural phenomenathat the intrusion

of the normal methodsof scienceinto the investigation of these phenomenais a

taboo even among behavioralscientists. That the study of race differencesis still

a strong taboo cannot be doubted. It is only a question of how quickly and

thoroughly it can be overcome. One argumentforthe study of racial differences,

which is rarely mentioned, is that it will test whether psychology can actually
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behave as a science on a question of social importanceorif, in the final analysis,
psychology can only rationalize popular prejudices and social ideologies.

It seems to be exceedingly difficult for psychologists, or perhaps anyoneelse
for that matter, to be openly agnostic regarding the causes of the racial IQ
difference. Somecritics will simply not tolerate agnosticism on this issue and
insist on classing everyoneeither as a true believer in the environmentalist dogma
or as a hereditarian racist. Yet an openly agnostic positionis all that anyone can
scientifically justify at the present time. If there is compelling evidence to the
contrary, I have yet to see it pointed out. So I am rather shocked to read (Part IV,
Chap. 1) that Scarr advocates ‘‘reeducation of school personnel and the public on
the meaningoftest scores, [and] the elimination ofany lingering suspicion about
genetic racial differences in IQ [italics added].”’ Unfortunately, the state of our
scientific knowledge aboutracial differences in IQ at present falls far short of
warranting any such advocacy. I ask, what is so wrong with openly advocating
agnosticism until we really know the answers?

Students should realize that among psychologists and social scientists in gen-
eral, there is an overwhelming preference for purely environmental and cultural
explanations of racial IQ differences, despite the fact that a theory invoking
genetic factors, in addition to environmental ones, is a priori at least as plausible.

One may classify positions on the nature/nurture issue in terms of a 6 X 3
matrix, as shownin Table |. I have entered Scarr’s name and minein thosecells
that seem to meto represent our positions in this matrix. In termsofsocial policy
questions, I classify myself in cell 4C (Agnostic on race differences); but in terms
of research strategy, I advocate position 3C [i.e., P = /(G,E) for race dif-

TABLE1
Matrix for the Classification of Positions in the Nature-Nurture OQ Debate
ee

A. Individual

Differences Within

Race and SES? B. SES Differences
Position? Groups Within Race C. Race Differences
n
e

1. P = f(E) Scarr
2. P = f(G)

3. P = f(G,E) Scarr/Jensen Scarr/Jensen
4. Agnostic Jensen
5. Dismiss question as

meaningless

6. Unqualified to

express opinion
ee

“P is phenotypic difference; E is environmental difference: G is genotypic difference; (G,E)
represents some combination (additive or nonadditive) of G and E.

® SES is socioeconomicstatus.
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ferences]. It is only my personal hunch (whichis really of no general scientific

importance) that, assuming the question is adequately researched, a preponder-

ance of the various lines of evidence will most probably converge on P = f

(G,E) for the explanation of the presently observed, mean white-black “TQ”

difference in the United States.

Let me now mention several technical matters we should try to be clear about

in studying race differences in mental ability.

Magnitude and Attenuation

of Mean Differences Between Groups

So that the mean difference between groupsis not expressed in the quite arbitrary

units of the raw scores on various tests of mental ability, it is customary to

express the difference in terms of standardized units. The standard deviationis

most often chosen as the unit of measurement, thereby expressing the group

mean difference on the scale of standard or z scores. But if we are comparing two

groups, A and B, should weexpress the difference between them in termsof the

standard deviation of A, or of B, or of a weighted average of the two SDs? I

believe some convention should be uniformly adopted so as to permit direct

comparisons between variousstudies. It is hard to see any justification for using

the SD of only one of the groups unless it is very much larger than the other

group. Statistically, a weighted composite of the within-group SDsis the most

reliable estimate of the true (i.e., population) value. So I recommendthat group

mean differences be expressedas:

D — (X4 — XpV/8x,

where X, and X, are the raw-score means of Groups A and B and s,,. is the

average (weighted) within-groups standard deviation:

Se = [(Nasi + Ng spyl(Na + Na)l”,

where s, and sz are the standard deviations of Groups A and B and N, and Ng

are the numbersof individuals in Groups A and B.

It is often forgotten that a group mean difference expressed in standard scale

units is attenuated (i.e., diminished) by errors of measurementor unreliability of

the test scores in the same way that a correlation coefficient is attenuated by

unreliability. We cannot properly compare group differences across different

tests without taking the tests’ reliability coefficients into account, because—other

things being equal—the test with the higher reliability will show a larger dif-

ference between two groups. The mean difference should be corrected for attenu-

ation (unreliability of measurement) by dividing the difference D (as defined

earlier) by the geometric mean ofthe tests’ reliability coefficients in the two

groups—that is, (r4rg)'’. The corrected difference D.. will, of course, always

be greater than D.
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Interval Scale of Test Scores

If we have no reason to believe that the test scores are an equal-interval scale, the

interpretation of any given mean difference D (in standard score units) is prob-

lematic. But this may not be a serious problem unless we wish to compare values

ofD across different tests, such as the question of whether Group A and Group B

differ more on Test X than on Test Y. The question is not unambiguously

answerable unless we presumethat the measurement scale represents equalunits

on the trait throughout the rangeofscores of the combined groups. Scaling oftest

scores by meansoflatent-trait models helps to insure this, provided it can be

shownthat the item-characteristic curves are nonsignificantly different in the two

groups.

Another type of evidence that increases the reasonableness of our presumption

that the scores are an interval scale is the demonstration (in both groups) that the

absolute differences between siblings are the same throughoutthe entire range of

scores subtended by the combined groups. This can be demonstrated by testing

the hypothesis that the linear and nonlinear correlations between sibling means

and sibling absolute differences do not differ significantly from zero. (An exam-

ple of the use of this method can be found in Jensen, 1977a.) If the correlations

are close to zero in both groups, it is a good indication that the test scores have

the samescale properties in both groups. Andif this is the case for two (or more)

tests, we can feel more confident in concluding that an observed group difference

(i.e., D..) is greater on one test than on another.

On Just What Do the GroupsDiffer?

It impresses methat thus far in the study of racial differences, we have not been

as clear as we could be concerning the purely psychometric nature of group

differences in mental abilities. For example, not all mental ability tests, or even

standard ‘‘IQ’’ tests, show the same degree of difference between whites and

blacks. The various subscales of the Wechsler show significantly different mean

white-black differences, as do many other cognitive tests. We need more studies

of the nature of this observed significant variation in mean white-black dif-

ferences across various cognitive tests.

Spearman (1927, p. 379) originally suggested the interesting hypothesis that

the magnitude of the mean white-black difference on any mentaltest is directly

related to the test’s g loading—that is, the degree to which the test measures the

general factor commonto a numberof different tests. Spearman characterized g

psychologically as a capacity for grasping relationships, reasoning, and problem

solving. |

To check Spearman’s hypothesis, I have factor analyzed several different

batteries of highly diverse tests, verbal and nonverbal, in large white and black

samples (Jensen, 1979). Spearman’s hypothesis is very significantly borne out:

The various tests’ g loadings (whether g is extracted in the white, black, or
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combined samples) are directly related to the size of the mean white—black
difference (expressed in standard units). Where it is possible to correct the g
factor loadings and the meandifferences for attenuation, the parallel is even more
striking. I have not found any evidence that would seriously contradict this
conclusion. It thus appears that the white-black difference is essentially a dif-
ference in Spearman’s g, which meansthat the difference does not depend on
any of the highly specific features, types of content, knowledge, or acquired
skills required by any particular test or test items. The g factor(orfirst principal
component)is that aspectof test variance that best discriminates among individu-
als within each racial group; it is the same g factor that best discriminates
between the two racial groups. Thus the white-black difference seems to be a
difference in g or the general factor commonto an extremely wide diversity of
test items.

Within- and Between-Group Heritability

There has been considerable confusion in the literature over the relationship
between estimates of the heritability of individual differences within each of two
populations and the possible inference of the heritability of the difference be-
tween the two populations(i.e., the difference between the population means).
(For brevity, I refer to the heritability coefficients within and between popula-
tions as Aj and hg, respectively.)

There is, in fact, a formal relationship between h2- and h2, which I have
explicated elsewhere (Jensen, 1973, p. 146; 1977b, pp. 228-232; see also
Loehlin, Lindzey, & Spuhler, 1975, pp. 75; 116; 290-291). If the value of h?.
can be empirically estimated (e.g., from data on twins and other kinships), the
value of Ajimplies a definite constraint on the possible range of values of h2, a
range that may not include hj = 0 if the phenotypic group difference is substan-
tially greater than zero. This inference holds true, however, only on the assump-
tion that all the nongenetic sources of variance between the groups are also
sources of variance within each of the groups.

The constraining implication of hj. for hz can be escaped only by making a
different assumption (note that it is presently also an assumption)—namely, that
the phenotypic difference between the groups is attributable to a source of
nongenetic variation (other than measurementerror and sampling error) that does
not contribute to phenotypic variation (i.e., individual differences) within either
group. (This becomes immediately obvious through consideration of the
hypothetical case of complete heritability of the trait—i.e., h2. = 1—within each
of two groups; then any difference between the meansof the two groups must be
attributed either to genetic factors, or to environmental factors that do not con-
tribute to the phenotypic variance within the groups, or to some combination of
both factors.) In other words, if the value of h?- for IQ (or, more specifically,
Spearman’s g) is about .50 to .75 (i.e., the range of most empirical estimates of
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the heritability) in the white and black populations, the range of possible values

for the heritability of the phenotypic difference betweenthe racial groups (which

differ about Ilo in IQ) may not include 0 unless it is hypothesized that there is

some nongenetic factor(s) that affect(s) mental development (as indexed by

g-loaded tests) for all members of one group or the other but does not affect

individual differences within either group. Because such a factor has not been

clearly identified or agreed upon by those whoinsist upon the genetic equality of

all races with respect to ‘‘IQ,’’ I have labeled it Factor X (Jensen, 1973, Chap.

5). The empirically demonstrated existence of such a factor would not, of course,

rule out a genetic difference between the groups unless the factor could be shown

to account for all the phenotypic difference that remains after the known

(within-group) sources of environmental variation that also contribute to

between-group differences have been accounted for.

Factor X could conceivably take many forms—for example, specific cultural

biases in the tests, the effect of being a racial minority, having a history of

slavery, being aware of racism in the society, lack of effort or ‘‘learned helpless-

ness’’ in the face of cognitive demands because of assumed ‘‘racial’’ inability to

compete intellectually, and so forth. Unless such hypothesized effects have some

psychological generality (i.e., are not confined to minority groups of sub-

Saharan African descent) and are clearly linked to mental development within

some theoretical framework, or can be empirically tested (as in the case oftest

bias), they must be regarded as only ad hoc conjectures that have no theoretical

justification independentof the particular observation they are specially invoked

to explain.

An ad hoc hypothesis, of course, may be developed into somethingbetter; it

can becomeintegrated into a theoretical framework that suggests lines of support

that are experimentally independentof the particular observation that originally

gave rise to the hypothesis. But for a hypothesis merely to remain ad hoc is a

scientifically undesirable state of affairs. Of course, any hypothesis, ad hoc or

otherwise, that in principle cannot be empirically tested is useless and outside the

pale of science. Scientific progress is won through an unrelenting battle against

ad hoc explanations of natural phenomena.

It seems to methat it is much less ad hoc to hypothesize that the observed

difference in ‘‘IQ’’ between racial populations is due to the samefactors that are

knowncauses of ‘‘IQ’’ variation within populations—that is, some combination

of genetic and environmental factors. We already know with considerable scien-

tific certainty that some substantial proportion of IQ variation is attributable to

genetic variation, which is independentjustification for hypothesizing that this

known important factor in the development of individual differences is also

involved in racial differences, just as the known environmental factors involved

in individual differences in IQ can be reasonably hypothesized to contribute to

racial differences.

Therefore, I reiterate what I originally said in 1969: The hypothesis of genetic
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factors in the mean white-black IQ difference is a scientifically reasonable
hypothesis.

The fact that races differ in a great many other polygenic characteristics in
which the differences are indisputably genetic reinforces the reasonableness of
this hypothesis. The vehement objections to it that we have seen in much ofthe
literature in recent years simply have noscientific justification. It can only be
explained as an emotional or ideological reaction—ofinterest perhapsto social
psychologists but not to behavioral geneticists as such.

If we dispense with hypothesizing an unknown Factor X and make what
seems to mescientifically the simplest assumption—that the IQs of blacks and
whites in the United States today are similarly influenced by genetic and en-
vironmental factors (i.e., the genetic and environmental variance in white and
black IQs are comprised of the same genetic and environmentalfactorsthat affect
IQ within both groups)—thenit is reasonable to hypothesize that some substan-
tial fraction of the between-groups variance in IQs of blacks and whites is
attributable to genetic factors. How else, without hypothesizing some unknown,
nongenetic Factor X, can one accountfor the observed difference in IQ between
groups of blacks and whites who have been reared in the range of average
environments where the between-families environmental variance is but a rela-
tively small fraction of the total phenotypic IQ variance within either racial
group? Strict environmentalists on the race-IQ question invariably seem forced
to invoke cultural bias in the tests or some ‘‘Factor X.’’ But as I have pointed
out, as neither of these explanations has been empirically substantiated, they are
quite limited ad hoc hypotheses. My recent extensive review (Jensen, 1979) of
research on the culture bias hypothesis leads me to the conclusion that in the
United States today, the average white-black difference on the most widely used,
g-loaded standard mental tests cannot be attributed to cultural bias in the tests (or
the test situation) in any objectively meaningful sense of the term.

A CLOSER LOOK AT THREE KEY STUDIES BY SCARR ET AL

Three of the empirical studies by Scarr et al. included in this volume seem to me
especially important. The studies of the effect of cross-racial adoption and of
racial admixture on IQ are among the very few studies of these types. In fact,
there has been no other cross-racial adoption study involving American blacks.

(For reviews of other studies, see Loehlin, Lindzey, & Spuhler, 1975, pp.

116-118; 120-125.) The adolescent adoption study is particularly important in
this context for the light it throws on the cross-racial adoption study.

Adolescent Adoption Study

This study (Part II, Chap. 2) raises an important question concerning adoption

studies in general. It can be called the question of a threshold of environmental
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adequacy beyond which environmental variation makesverylittle or no contribu-

tion to variance in IQ; or it can be thought of as the nonlinear regression of the

environmental component of IQ on the quality of the environment. On the full

continuum of possible environments in which a child could at least survive, there

would obviously be some point of environmental deprivation below which the

undesirable effects on intellectual development would berelatively drastic. And

there could also be some favorable point on the environmental continuum above

which additional environmental advantages would add no appreciable gains in

the level of intellectual development.

Weare not atall sure just where these ‘‘threshold’’ points of the nonlinearity

of environmental effects on IQ occur on somecriterion-referenced scale of

natural environments, from the worst to the best. I suspect there is a very low

threshold below which environmental effects may take a drastic toll on IQ. Such

environmental conditions, involving abuse, neglect, social isolation, and malnu-

trition, are what Scarr refers to as ‘‘inhumane’’ environments. They are rare

conditions within every racial group in our society, but such bad environments

are certainly not unknownto social workers in manylarge cities and in some poor

rural areas.

For ‘‘humane’’ environments that are abovethe threshold of abuse, neglect,

social isolation, and malnutrition, I suspect there is a roughly linear regression

with a very gradual slope extending all the way up to what we might consider the

best natural environments for cognitive development—say, the childhood envi-

ronments of Sir Francis Galton and John Stuart Mill, two of the most famous

prodigies. But the slope of the regression is quite small, and therefore one cannot

find impressive correlations between environmental indices and IQ in the range

of environments found in the bulk of the population—and especially in the range

of environments found in adoption studies, for adoption agencies do not place

children for foster care or adoption in homesthat are below the threshold of a

‘‘humane’’ environment.

If I am correct in these conjectures, we should expectto find that the average

quality of the environments of adopted children selected from some restricted

segmentof the total range of environments would have someslight effect on the

IQs of the children. Existing evidence suggests that the total range of naturally

occurring humane environments can shift IQ over a range of some 6 to 10 IQ

points.

This is also what Scarr and Weinberg have found in a large group of adopted

children who were adopted in infancy and were IQ tested on the Wechsler Adult

Intelligence Scale when they were 16 to 22 years of age. Scarr and Weinberg

found even slightly less correlation of the adoptees’ IQs with adoptive-family-

background variables than has been found in some other studies based on

younger children. The evidence suggests that environmental factors become a

less important source of individual differences in IQ as children mature. Thisis

accounted for not only by the widening sphere of environmental influences

outside the home (much of which is probably due to self-selected genotype x
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environmentcovariance)butalso by genetically conditioned maturationalfactors
that are not fully in evidence before adolescence. Becausethis study by Scarr and
Weinberg is focused on late adolescence and early maturity (i.e., ages 16 to 22),
it 1s one of the most valuable of all adoption studies.

Some of their conclusions from this adolescent adoption study seem to me
highly germane to consideration of the cross-racial adoption study. Their pre-
ferred explanation of their finding of only a slight multiple correlation (R?
= .156) between adoptive-family demographic variables and adoptees’ IQs is
that in the range of the adoptive environmentsin this study—from workingclass
to upper middle class—theslope of the regression of IQ on environmental quality
is relatively flat. Theystate: ‘‘This suggests that within a range of ‘humane
environments,’ from an SESlevel of working to upper middleclass, there is little
evidence for differential environmental effects [p. 378, this volume].’’ And they
go on to note that even when children are adopted into relatively poor working-
class families, their IQs are nearly as high as those of children adopted into
professional families. Scarr and Weinberg argue that most ‘‘humane environ-
ments”’ are functionally equivalent with respect to their effects on IQ, despite
what may appear to be different styles of child rearing. They conclude that
‘intellectual differences among children at the end of the child-rearing period
have little to do with environmental differences among families that range from
solid working class to upper middle class [p. 381].’’

These conclusions are consistent with the results of a large number of other
adoption studies. The reader should keep them in mind while examining the
study of interracial adoptions.

Interracial Adoptions

In commenting on Chapter 1, Part II, by Scarr and Weinberg, I shall try to avoid
repeating the points made by other commentators. I merely wish to raise a
number of questions and implications inherent in this research report, so that
future investigators in a similar vein may be made more awareofthe problems.

1. Liabilities of Different Statistics to Selection Biases. The authors claim
that the significant correlations between the education level of the natural parents
and the IQs of the adopted children (who were not reared by their natural
parents), and the fact of a significant difference between the IQs of the adopted
children and the IQs of the natural children in the same adoptive families, are
explainable in terms of genetic inheritance and are quite consistent with other
studies of the heritability of IQ. Their major conclusion, however, is that the
meanIQ level of the black and interracial adopted children is muchhigher(by 10
to 20 points, they claim) than would be expected if the children had not been
reared in intellectually superior, white families. This combination of conclusions
implies that the environmental variation amongthe adoptive families is muchless
than the variation between the average adoptive environment and the average
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environment these children would have had if they had remained with their

biological parents. The IQ gain that is claimed (10 to 20 IQ points) implies (if we

are to believe the other adoption studies) that the difference between the typical

white, adoptive environmentandthe typical natural-family environment of black

children must involve a greater environmental difference than exists within the

range of environments that Scarr and Weinberg describe (in their adolescent

adoption study) as going from “‘solid working class to upper middle class’’—a

range within which between-family environmental effects on IQ were shown to

be almost negligible.

The mean [Qs of the adopted children were 96.8 for those with two black

parents (black/black) and 109.0 for those with a black father and a white mother

(black/white). (The mean IQ of the natural children of the adoptive parents was

118.9.) Consider only the black/black adoptees for the moment, for we can

compare them with black children reared by their own families. How extraordi-

nary is a mean IQ of 98.6 for blacks? The national mean for blacks is about 85;
but there are great regional variations and even variations from one city to

another, depending on the cost of living, the types of employmentavailable, the

level of education required for the types of jobs, and so on. If the white, upper-

middle-class adoptive environments were responsible for any gain in IQ, it would
seem to be due mostly to their ‘‘whiteness’’ rather than their SES per se, because

we find, for example, in the Berkeley population (Jensen, 1974b), that the
approximately 7% of black children reared by their own parents whoare in the
top SES category (described as having jobs requiring a college degree: high-level

administrators, supervisors, college teachers, high-level professionals—e.g.,

engineers, physicians, and so forth) obtain a mean IQ significantly (0.21c)
below the mean IQ of white children from low-SES backgrounds (described as
having manual labor and unskilled jobs requiring less than a high school di-
ploma). (This is not a unique finding; essentially the same finding has turned up in
several other large-scale studies.) The question, then, is what advantage specifi-
cally is conferred by being reared by white parents, regardless of their educa-
tional and occupational status? At present, the purported advantageofthe ‘‘white
environment’’ must be classed as a Factor X.

Scarr and Weinberg point to evidence that a parental ‘‘expectancy effect”’
does not appearto affect the IQ. Also, if their claim of an overall IQ gain by the
adoptees is valid, it would mean that such a gain is not precluded by negative
attitudes toward blacks in the more general social environmentoutside the home.
It would seem, then, that black children, on the average, can have IQs on a par

with white children’s if only the black children are reared by white parents; even
being reared by low-SES white parents with only high school educations and
unskilled jobs would seem preferable to being reared by black parents with
college educations and professional-level jobs—orso it would seem if a ‘‘white’’
environment is the main factor responsible for the improvementin IQ andits
correlates.

Are the white and black environmentsreally all that different? Fine-grained
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observations and ratings of child-rearing styles in white and black families of
roughly comparable SEShaverevealed nosignificant differences in parent-child
interaction with the one exception that white mothers seem more relaxed about
their children’s academic futures (Baldwin & Baldwin, 1973). What could Scarr
and Weinberg say to conscientious, well-educated, upper-SES black parents that
they are not doing for their own children that apparently even relatively less
educated, middle- and low-SES white parents are doing for their children? In
short, what is Factor X?

I believe that the effect of ‘“‘white environment’’ on ‘‘black IQ”’ has probably
been overdrawn. Selective biases could be an explanation, and the adopted
children’s IQs may be about the same as they would have been if these same
children had been reared by their natural parents.

Onereasonthat I put more stock in the correlational data in this study, and in
the relative differences between groups (i.e., the differences between the

adopted and natural children of the adoptive parents) rather than in the absolute
values of the group means,is that I suspect that first-order statistics (such as the

mean) are moreliable to various selection biases than are second-orderStatistics

(such as correlations, relative differences, factor loadings, and heritabilities).

For example, if we should ask of a group of 1000 persons: ‘‘Will those 100

personsplease volunteer whothink they will get the highest scores on a battery of

mental tests,’’ we are certain to get a subgroup of 100 volunteers whose overall

mean test performanceis significantly higher than the meanofthe total group of

1000 persons. But if we ask: ‘‘Will those volunteers come forward whosetest

scores will yield the highest intercorrelations, or produce the largest g loadings

on certain tests, or show the highest heritabilities, or show the highest predictive
validity, or have the highest reliability (or any other second-orderstatistic),’’ we

are mostlikely to get results on thesestatistics that do not differ appreciably from

what we would find in a sample selected at random from thetotal group.

When volunteers are requested for a study that involves mental testing, I

suspect there is generally a tendency for the mean score to be biased upward.

This cannot be contradicted by the fact that some low-scoring persons are found

among the self-selected (or parent-selected) volunteers. In the Scarr and Wein-

berg study, 101 families volunteered to participate, but 59 technically eligible

families refused or failed to respond to requests. We do not knowtherefusal rates

of families with black/black adoptees as compared to families with black/white

adoptees. Amongthe volunteers, only 29 adoptees were black/black as compared

with 101 black/white adoptees.

In addition to someself-selection for IQ, selection by the adoption agencies

seems highly probable, especially if the agencies had personal contact with the

natural mothers, since expert judgmentsbased on interviewsare probably a better

index of intelligence in high-school- or college-aged persons than years of

schooling completed or type of employment. It would seemreasonable that

adoption agencies mighttry to place the potentially brightest black andinterracial
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adoptees in the upper-class white homes desiring to adopt children, especially

when the adoptive parents already have children of their own.

It is interesting, too, to note where the adoptees were born; the majority are

from Wisconsin (31%) and Massachusetts (21%). This is noteworthy because

these are among thethree states with the highest black means on the Armed

Forces Qualification Test in 1968, the last year in which the test results were

obtained on the entire male population of the United States between the ages of

18 and 26 (Office of the Surgeon General, 1969). Wisconsin blacks average

highest in the country, with a mean AFQTscore only 0.180 (about 3 IQ points)

below the white national average. (This would correspond to an IQ of about 97,

assuming the white mean is 100.) The 29 black/black adoptees in the present

study obtained a mean IQ of 96.8.

2. Interracial Adoptees. The mean IQ ofthe interracial (1.e., black/white)

adoptees was 109. With what population group can we comparethat figure?

Certainly not just the mean of whites and blacks in general, as if the interracial

natural parents represented a random sample of the whites and blacks in the

region. Black males involved in interracial mating are morelikely to be above the

black average in IQ. A study (Goldhammer, 1971) of interracial matings in

Boston found that the black males were well above the average black male in

occupational status, and it would seem safe to infer a higher average IQ as well.

But we actually have no adequate comparison group for the black/white adop-

tees. The nearest I can findto it in the literature is a study by Willerman, Naylor,

and Myrianthopoulos (1970), who found the offspring of black fathers and white

mothers (who were reared by their own mothers) to have an average Stanford-

Binet IQ of 95.9 at the age of 4 years. But there is no evidence that these

particular interracial children are comparable to those whose mothers give them

up for adoption.

In the Scarr and Weinberg study, judging from the means andstandard de-

viations of the educational levels of the interracial children’s natural parents,

quite a few of them were college students, which could imply IQs above the

general average for whites. But one is hard put to estimate what their offspring’s

IQs might have been if they had been reared by their own parents.

It should be noted, too, that the interracial children are, in any case, predomi-

nantly Caucasian, genetically speaking. Average American blacks have about
20% of their genes from Caucasian ancestors; and even if we assumethat the

blacks involved in these interracial matings are no more Caucasoid than blacksin

general, the interracial offspring would have only about 40% of their genes from
African ancestors, or only half as much African ancestry as the average black
American—hardly an ideal group for comparison with black Americans in gen-
eral.

3. Confounding ofRacial Parentage and Adoption History. The difference

of 12.2 IQ points (or lo in the present sample) between the black/black and
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black/white adoptees would seem consistent with a genetic hypothesis. But that
interpretation is ambiguously weakened by the factthat the groups differed in
their placement histories—the black/black children being in foster homes for a
longer time and in a greater numberof foster homespriorto legal adoption. (The
lesser education of their natural mothers could be regarded asa part of the genetic
prediction and so should not be invoked to ‘‘explain away’’ the IQ difference
between the offspring of white and black mothers.)

The natural confounding of placementhistories and racial admixture unfortu-
nately cannot be unconfounded statistically, by partial correlations or re-
gressions, for that would be to commit the ‘‘sociologist’s fallacy,’’ which im-
putes causation to merecorrelation. If the black/black children, or any potentially
lower-IQ children (white or black), have poorer placementhistories, in part,
because of their own characteristics, these cannot properly be controlled in any
causal sensebyStatistical regression techniques. To do so would belike arguing
that cats and dogs, in general, differ in size because they eat different amounts of
food; we couldstatistically ‘‘regress out’’ the amounts of food ingested by cats
and dogs and reach the obviously fallacious conclusion that cats and dogs are
genotypically the samesize.

But just how convincing are differences in placement history as a causal
explanation of the 12.2-IQ-point difference? The explanation seems to be quite
ad hoc. It attributes a large effect on IQ to differences in environmental back-
grounds of a type that have not been shown independently to affect IQ appreci-
ably. I question whether the range of foster-care environments that the black/
black children were reared in till the age of legal adoption, and the qualities of

their final adoptive families, were at all outside the range of environments that

Scarr and Weinberg, in their adolescent adoption study, refer to as ‘‘humane

environments’’ and claim are functionally equivalent with respect to their effects

on IQ: ‘‘The differences among children at the end of the child-rearing period

have little to do with environmental differences among families that range from

solid working class to upper middle class [p. 381].’’ No evidence is shown that

any of the adopted children were reared outside the range of humane environmen-

tal conditions typical of foster and adoptive homes. Yet the 12.2-I[Q-point mean

difference between the black/black and black/white adoptees is greater than could

be accounted for by any combination of the family background variables in the

Scarr and Weinberg adolescent adoption study. |

4. Natural Mother’s Age at Delivery. It is unfortunate that this variable,

although available, was not taken into account in the analyses, for it is a poten-

tially causal variable for the offspring’s IQ. Prematurity adversely affects IQ;

prematurity rates are higher among black mothers, and muchofthis higherrate is

related to maternal age, teenage mothers contributing disproportionately to pre-

mature births. Therefore, when possible, we should include maternal age and

prematurity (or birth weight) in our IQ analyses. I suspect they may be among the

more potent environmental variables involved in the white-black IQ difference.
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White Ancestry and Mental Ability of Blacks

The study by Scarr, Pakstis, Katz, and Barker (Part II, Chap. 2) illustrates even

greater problems than the interracial adoption study. The basic idea of the study

is to determine the correlation between an index of African ancestry (based on

blood group analysis) in American blacks (who have about 20% of their genes

from Caucasian ancestors) and scores on intelligence tests. The idea appears

ingenious as a research strategy, but its practical execution and theoretical in-

terpretation are fraught with problems.

The chief problem is that the sample size is not large enoughto reject either

the null hypothesis or almost any reasonable alternative genetic hypothesis.

Just to give the reader someideaof this, consider the correlation between the

index of Caucasian ancestry (‘‘Sample Odds’’) and scores on Raven’s

matrices—a correlation of —0.13. I chose the Raven, because it is known to be

the best measure of Spearman’s g (general intelligence factor) of any of the tests

in the present battery; and as I noted earlier, the white—black difference seems to

be essentially a difference in Spearman’s g factor. (The first principal component

of the five tests used by Scarr et al. is not as good an estimate of Spearman’s g as
the Raven alone, especially if the paired-associate test—which does not charac-
terize Spearman’s g,—is included in the components analysis.) We would not
expect the Raven test scores to correlate any more highly with the index of
African ancestry than does amount of skin pigmentation. After all, the her-
itability of the Raven scores is probably only about .60 or.70, whereas the
heritability of the skin-color measurements of blacks in the present sample is
over .90. Yet skin color (darkness) correlates only 0.27 with the same index of

African ancestry that is correlated —0.13 with the Raven. So if we take the
skin-color correlation as the upper limit that we should expect for the correlation
between the Raven and amountof African ancestry, we can presumablyalso take
this correlation as the upper limit of the correlation we should predict from any
genetic hypothesis of the white-black difference in intelligence. The obtained
correlation of —0.13 between the Raven and the index of African ancestry is
nearly halfway between 0 (the null hypothesis) and 0.27 (the genetic hypothesis)
and is nonsignificantly different from either extreme. In fact, if we corrected the
Raven correlation for attenuation (because Raven scores are less reliable than
skin-color measurements), the Raven correlation would beslightly closer to that
for skin color than to 0. We could stop right there, for the data are incapable of
rejecting either the null hypothesis or an alternative genetic prediction.

But this preliminary glimpse of the problem is rather oversimplified. We
should aim for a better estimate of the most likely value for a genetic prediction.
This cannot be decided purely in the abstract but must take account of the known
parameters of the present samples and particular indices.

1. First, we need someidea of the correlation between our blood groupindices
and the true genotypic proportion of African genes. The best estimate of this can
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be obtained from a path analysis ofall correlations among the 3-loci and 9-loci
ancestral and sample odds and skin color (given in Table 4 of Part II, Chap. 2).
From this we can estimate the best linear combination (i.e., a multiple correlation
coefficient) of the 3- and 9-locus indices for predicting the true proportion of
African genes. The estimated multiple correlation is 0.49. In psychometricter-
minology we could say that the validity of the blood group index is 0.49. (I am
indebted to Dr. Everett R. Dempster, a professor of quantitative genetics at
Berkeley, for suggesting this and the following calculations.)

2. Second, we must take into account the amount of variation in African
ancestry in our black sample. Obviously, restriction of variance limits the size of
the correlation that a variable can have with anothervariable, and of courseitis
unlikely that any randomly selected black sample would havea rangeofvariation
(in the proportion of African ancestry) anywhere near approachingthe full possi-
ble range between 0% and 100%. Scarr et al. divide the total distribution of
variation in ancestry into thirds and suggest that the upper third of blacks has
about .35 Caucasian ancestry and the lower third, about .15—for a difference
of .20 in proportion of Caucasian genes. Using a normal curve approximation,
the means of the upper and lowerthirds of the distribution differ by approxi-
mately 2.20. Hence,if the difference of .20 in the proportion of Caucasian genes
between the upper and lowerthirds of the distribution is 2.20, then lo difference
would be equivalent to .20/2.2 = 0.09—whichthenis an estimate of the standard
deviation of the proportion of Caucasian admixture in the black population.

3. Next, consider the genetic hypothesis that I suggested several years ago:
‘All the major facts would seem to be comprehended quite well by the
hypothesis that something between one-half and three-fourths of the average IQ
difference between American Negroes and whites is attributable to genetic fac-
tors, and the remainder to environmental factors and their interaction with gene-
tic differences’’ (Jensen, 1973, p. 363). To keep calculations to a minimum,let

us take the midpoint between .50 and .75 (.625) for our example.

4. Scarr et al. give 0.90 as the average white—black difference in mentaltest
scores in their samples. Assumethe black sample is typical of American blacks,
with .20 of its genes from Caucasian ancestors, which is the average proportion
cited by Scarr etal.

5. Then, if we hypothesize that .625 of the mean difference in test scores is

genetic, the genetic difference in mental ability between whites and blacks—
measured on the samescale as the test scores—should be (.625)(.97) = 0.560.

But recall that we assumed the black sample has only 80% African genes. The
genetic difference, then, between a black population with 100% African genes

and an all-Caucasian population would be 0.560/.80 = 0.70c.
6. One interpretation of the correlation coefficient r ,,, is that it is the amount

of change (in o units) in variable y for lo change in x. Given the standard

deviation of 0.09o for the proportion of Caucasian ancestry (as calculated in step

2), a shift of 1 standard deviation in genotypic ancestry would result in a 0.09 x
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0.70 = 0.063o shift in test score, and 0.063 would also be the correlation (or

path coefficient) between test scores and genotypic ancestry (i.e., proportion of

Caucasian-derived genes).

7. From this figure (0.063), we can determine the expected correlation be-

tween test scores and the 12-loci blood group index of genotypic ancestry (with

its validity of 0.49 [see step 1]). The expected correlation is the productof: (a)

the correlation betweentest score and genotypic ancestry; and (b) the correlation

between genotypic ancestry and the 12-loci index of ancestry—that is, 0.063 x

0.49 = 0.031.

Since the best expected value of the correlation between ancestry index and

test scores is only 0.031 (which would be a negative correlation if the ancestral

index increases with proportion of African ancestry), a sample size of almost

4000 would be required to detect such a correlation as significantly different from

zero at the 5% level of confidence by a one-tailed ¢ test.

8. By how much should we expect the top and bottom thirds of the ancestry-

index distribution to differ in test scores? Given the expected correlation of 0.031

between ancestry index and test scores and the mean difference of 2.20 between

the top and bottom thirds in ancestral index, the expected mean test-score dif-

ference (in o units) between the extremethirds of the ancestry distribution would

be only .031 x 2.20 = 0.070. This difference would not be significant with the

present sample size, but then neither do the obtained differences (see Table 9 in

Scarr et al.) deviate significantly from this theoretically expected value; most, in

fact, are larger.

In terms of this analysis, the obtained correlations between skin color and

ancestral index are remarkably high, suggesting that skin color is probably as

good asor better an index of Caucasian/African ancestry than the blood groups.

This raises a question about partialing the skin-color measurements out of the

correlations between the blood group ancestral indices and test scores; removing

the part of the correlation associated with skin color also substantially lowers the
validity of the partialed blood group index of ancestry. Perhaps a better way of

assessing the social effect of skin color on IQ would beto correlate skin-color

differences (or other racial factors) between full siblings with the sibling dif-

ferences in IQ. In any case, the value of the Scarr et al. chapter would be

enhanced for future investigators if the correlations between skin color andtest

scores were reported in full.

An interesting point apparently not noticed by the authors is the positive

correlation between amount of African ancestry and scores on the paired-

associate test, in contrast to the negative correlations for the four othertests.
Other studies have found small (or even zero) white-black differences in rote

learning tasks. The fact that such tasks, when factor analyzed, show some g
loading (usually about .3 to .5), plus the fact that blacks generally perform most

poorly on the most highly g-loaded tests, suggests that blacks must beat least
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equal or even superior to whites in some of the non-g factors measured by the
paired-associate task in order for them to differ as little as they do from whites,
despite the moderate g loading of PA learning. This is consistent with the finding
of a positive correlation between the PA test and the index of African ancestry.

Finally, it is my hope that these fascinating articles will not seem too daunting
to students, but that the difficulties inherent in the study of human behavioral
genetics—along with the obvious social importance of the questionsit attempts
to answer—will be seen as a challenge by students who seek to confront the more
rugged andrisky frontiers of behavioral science. If this book helps to inspire even
a handful of able students to work in behavioral genetics with anything like the
energy, ingenuity, dedication, and social conscience that are so well exemplified
in its principal author’s career, we can feel optimistic about the future of the
field.
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Comments and Replies

A REPLY TO SOME OF PROFESSOR JENSEN’S COMMENTARY*

Although I resist the temptation to respond to my twocritics, point by point or

blow by blow, there are a few provocative statements in Professor Jensen’s

commentary that I cannot let pass without rebuttal. On pages 506-513, he

criticizes in detail the methods and interpretations of two studies: the transracial

adoption study and the ancestry study. I take up his comments in that order.

ON THE TRANSRACIAL ADOPTION STUDY

As I have noted in several papers, the Factor X to which Jensen refers is none

other than cultural differences in child-rearing styles, values, and emphasis on

skills thought to be desirable for children to obtain. Not being a scientific roman-

tic, if such is possible, I agree with Jensen that untestable hypotheses have no

useful place in science. I fear, however, that we disagree about what constitutes a

test of a hypothesis. There are many sources that documentthe different training

practices of black families with their young children, for example, Virginia

Young (1970) states from her extensive observations:

The American Negro family is generally interpreted, ethnocentrically, as an

impoverished version of the American White family, in which deprivation has

induced pathogenic and dysfunctional features. This concept of the family is as-

*The following reply is by Sandra Scarr.
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sumed in studies of Negro personality formation, which furthermore haverelied
entirely on clinical methods of research. Fieldwork among Negro town-dwellers in
the southeastern United States plus a reassessmentoftheliterature yield a sharply
contrasting portrait and interpretation of the American Negro family in which
organizational strength and functionality are found. Observations of parent-child
relations show highly distinctive behavioral styles, some of which have remained
undiscovered by psychoanalytically oriented studies and others of which differ
markedly from the extrapolations of clinical research. These formsandstyles are
viewed as aspects of an indigenous American Negro culture. Finally, the formative
effect of an indigenousculture is argued as a corrective to the common viewpoint of
deprivation as the prime cause of Negro behavior [p. 269].

Black scholars and others interested in the varieties of child-rearing styles
among cultural groups (The Laboratory of Comparative Human Development,
University of California, San Diego; Janice Hale at Yale; Jean Carew at Stanford
Research Institute, for example) are beginning to detail the child-rearing prac-
tices in black families. We know so far that the affective and communicative
styles of parent-child interactions differ, as do probably the cognitive content,
permission to explore the environment, interest in material objects as opposed to
interpersonal contact, and possibly many other factors that affect the skills and
knowledge that children bring to tests constructed by psychologists from the

majority culture. It seems to me shameful to haveto say this in 1981.
Socioeconomicdifferences within the racial groups may not contribute much

environmental variability to children’s IQ scores, but cultural differences be-
tween the racial groups seem to be of far greater importance than genetic dif-

ferences between them.

Regional Differences in Blacks’ |Q Scores

It is curious that Jensen brings up the putatively higher AFQT scores of young
adult men who weretested by the Army in Wisconsin. Althoughheasserts that

the majority of the black and interracial adoptees were from Wisconsin and

Massachusetts (for which he does not give AFQT scores), the fact is that 78 of

the 130 transracially adopted black and interracial children were born in Min-

nesota (see Table 2 in Part II, Chapter 1). Of the black and interracial adoptees,

16 were from parents in Wisconsin, 11 from Massachusetts, and 9 from Ken-

tucky, which has one of the lowest average AFQT scores! The large majority of

the adoptees were born in the North Central region, andit is to other black and

interracial children in the area that we compared their performance on [IQtests

and in school.

In the chapter on transracial adoption, we compared the performance of the

black and interracial children reared in white families to that of those children

reared in the black community. In school the performance of the transracially

adopted children was vastly superior, as it was on IQ tests. Wecited the latest

data on black children who were included as a representative sample for the
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standardization of the WISC-R. The striking differences between the IQ test

performance of children reared in black and white families deserves further

elaboration.

In Table 4 of their article, Kaufman and Doppelt (1976) presented the IQ

results for a representative sample of socially classified black and white children

by region of the country. The full-scale WISC-Rresults are reproduced in Table 1.

Compared to white children from the same region, black children scored 10to

16 points lower. In the North Central and Northeast regions—from which nearly

all of our transracially adopted children came—the average IQ scores of whites

and blacks are 103 and 90, respectively. By contrast, our black and interracial

children reared by advantaged white families scored IQ 106 on the WISC,

regardless of when they were adopted. I submit that this is a difference of 1

standard deviation from the average scores of black children reared in the black

community. I still maintain that nearly all of this difference is due to the

socioeconomic advantages of the adoptive families and to the cultural relevance

of the rearing environments to the tests. Had these black and interracial adoptees

been reared by average white families, I believe that their scores would have

averaged about 102, as was found for white children in the North Central region.

Because they were reared by more advantaged families, their scores exceed those

of the whites. Of course, when we examined those who were adopted in the Ist

year of life, the average IQ score was 110, considerably above whites in the

region. Most of the scores for early-adopted children were obtained with the

Stanford-Binet (1972 revised norms); so the scores are not entirely comparable

to the WISC-R,but there is no evidence against a social-cultural explanation.

TABLE1

Means and Standard Deviations of WISC-R IQs of

Standardization Sample by Geographic Region

and Race

WISC-R Full-Scale IQ

Group NE NC S W

Whites—6% to 16%

N 417 575 529 349

M 103.7 101.9 100.7 103.5

SD 14.2 13.8 14.7 13.1

Blacks—6% to 16%

N 57 64 166 18

M 93.0 88.1 83.4 87.3

SD 12.2 12.4 12.1 11.7

Note: The geographic regions are Northeast (NE), North

Central (NC), South (S), and West (W).
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The IQ scores of the transracially adopted children are entirely comparable to
those of the young white adoptees in the Texas Adoption Project (Horn, Loehlin,
& Willerman, 1979), who averaged 108, and to our white adolescent adop-
tees, who averaged 106. Nowhere do I see any evidence that the black and
interracial adoptees of the Minnesota families are a select lot or that their perfor-
mance on IQ tests can be explained by appeals to remote military data, when far
more relevant data on children of the same ages collected in the same region at
the same time with very similar instruments contradict Jensen’s claims.

Jensen challenges me to give advice to black parents whose children do not
score as well on the average as children of white parents at similar socioeconomic
levels. (I’ll bet he didn’t think I’d take him up onthat.) The articles of thelast
section of the book imply much of the advice I would give. In brief, I advise
parents of ethnic minorities to examinetheir goals for their children, to state them
clearly, and to choose the means most appropriate to these goals. If parents want
their children to succeed in schools as they now exist and to be judged by the
criteria of success that the majority group holds, then they should dotheirbest to
teach their children the majority culture, either as a second set of values and
knowledges or as a replacement for their own. If they subscribe to the goals of
the majority culture, most of their children will succeed only through thorough
socialization into that culture. Some children in any group are bright enough to
learn on their own whatis required. The latter is an extraordinary burden on a
child, one that only a few will shoulder successfully. It is this latter that I think is
our currentstate of affairs.

The Myth of Damaged Children

Jensen suggested that natural mothers’ ages may be implicated in the lower IQ
scores of black andinterracial children in the United States. Young mothers have
a higher risk for pre- and perinatal complications that can damageinfants, par-
ticularly through higher rates of premature delivery. We did not include natural
mothers’ ages as a variable in our report because it was not related to the
children’s IQ scores. Furthermore, extensive analyses of the (lack of) relation-
ship between birth weight and otherbirth and perinatal complications in large and
representative samples of blacks and whites in the United States (Broman,
Nichols, & Kennedy, 1975) should discourage anyone from appealing to such
variables for explanations of black-white cognitive differences. Although young
mothers are slightly more likely to have infants at lower weights, there seem to
be no long-term effects of these differences in the general population. Studies of

very-low-birth-weight infants show that they are disadvantaged in growth and

development(e.g., Scarr & Williams, 1973), but they are such a small minority

of all children that the effects of early problemsare not a significant portion of
the IQ variance, even in samples of many thousands. Thus, it is not reasonable to

appeal to events surrounding birth to explain the large difference in cognitive

skills that is usually found on tests related to the majority culture.
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ON THE ANCESTRY STUDY

For readers not adept at fancy statistical footwork, Jensen’s comments on the

study of degrees of white ancestry in a black population may seem confusing but

convincing. Only the mother of such a study could love it enoughto protect it

from the arcanestatistical threats that he presents. To protect readers from

extended statistical infighting, I will respond only to the three major criticisms:

(1) that g is best represented by a single test rather than the first principal

componentof four conceptual tests; (2) that the correlation of intellectual skills

and ancestry cannot be expected to exceed that of skin color and ancestry, a

direct contradiction of Jensen’s own predictions (Jensen, 1973, pp. 222-224);

and (3) that the correlation of ancestry estimates and intellectual skills cannot

have been high enough to be detected in this study.

Is ‘‘g'’ a Single Test?

As reported in Part II, Chapter 4, Figure 1, the factor loadings of the four con-

ceptual tests were equally high and between .7 and .8 for both blacks and whites.

What is general to the four conceptual tests is found about equally in all of

them and found less in the paired-associate learning task, as Jensen notes. I

agree with Jensen that the Raven matrices may be the best single measure of g

when one does not have other measures, but it is absurd to throw away vocabu-

lary, concept development, and figural memory tests when one has them. The

first principal component from these four tests accounted for about half of the

variance in the individual tests and is surely the best measure of the g or general

factor, given that the tests are equally intercorrelated. The first principal compo-

nent reported in the ancestry study is based on the four conceptual tests and does

not include the less-related learning task, as reported in the paper under in-

tellectual skills.

A glance at Tables 7 and 8 of the ancestry chapter will suggest why Jensen has

chosen to concentrate on the Raven matricesas the best intellectual measure. The

correlations of the first principal component (g) and ancestry estimates are —.01

to —.05. His subsequent arguments about the indefinite results of the study

depend on rejecting all measures but the Raven matrices, because as we demon-

strated in the chapter, we could detect a correlation of + .14 as different from 0.

The Correlation of Ancestry Estimates, Skin Color, and
‘i un

Gg

Jensen is correct that skin color is a highly heritable trait and that intellectual

skills are less affected by genetic differences. In this sample of socially classified

blacks, the h? estimate for the first principal component was .48. But is the
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correlation of ancestry with skin color the upperlimit of the possible correlation
of ancestry with intellectual skills? Jensen (1973, pp. 222-224) argued that
because skin-color differences are determined by a few gene loci—threeorfour,
most probably—andbecausedifferences in intelligence are determined by many
loci—hundreds probably—intelligence is a better marker for ancestry than skin
color! Thelogic is this: If African populations have fewer genesfor highintelli-
gence at hundreds of loci and more genes for dark pigmentation at a few loci,
then lowerintelligence will be more easily detected as a racial characteristic than
skin color. Blood group estimates of greater degrees of African ancestry will be
more highly correlated with lower intelligence than with darker skin color be-
cause of the more ‘‘reliable’’ sample of ancestral genes that determineintelli-
gence than ancestral genes that determine pigmentation.

Althoughskin coloris definitely related to degree of African—Caucasian admix-
ture for the average of groups having different degrees of admixture, skin coloris
not a highly reliable index of Caucasian admixture in individuals (Harrisonet al.,
1967; Stern, 1970). When so few genes are involved in a characteristic, the indi-
vidual variability of the characteristic among persons having exactly the same
ancestry is great. The offspring to true mulattoes (who are the offspring of Cauca-
sian and African parents), for example, show a wide rangeof skin color even within
the same family. Estimatesof the correlation of skin color in Negroes with amount
of Caucasian ancestry are about 0.30 to 0.40. Thus, in terms of measurement
theory, where the reliability of a measurement is the square of the correlation
between true score and the observedscore, the reliability of skin color (‘‘observed
score’’) as an index of Caucasian ancestry (‘‘true score’’) would be at most about
0.40? or 0.16. If now we hypothesize that there is a correlation between Negroes’
IQs and the amountof their Caucasian ancestry and that this correlation is slightly
higher than for skin color (since more genes are involvedin intelligence), say about
0.50 as an upper limit of the correlation, the reliability of IQ as an index of
Caucasian ancestry would be about 0.50? or 0.25. The highest correlation that can
be obtained between two measuresis the square root of the product oftheir re-
liabilities. So the highest correlation we could expect to find between IQ and skin
color would be about V(0.16)(0.25) = 0.20 [Jensen, 1973, pp. 222-223].

In the face of inconsistent evidence, Jensen has changedhis predictions. Now
the correlation between ancestry and skin coloris said to be an upper-limit value
for the correlation of ancestry with intelligence!

By Jensen’s ownlogic, the correlation between a ‘‘true’’ measure of ancestry
and a highly reliable measure of IQ ought to correlate above the .2 predicted for
IQ and skin color on a genetic basis. Even given Jensen’s low estimate of the
validity of our odds coefficients as measures of ‘‘true’’ ancestry (.49), the pre-
dicted correlation between IQ and the odds coefficients would be detectably
different from zero in this study:
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Odds coefficient-‘‘true’’ ancestry, r = .49 (Jensen’s estimate)

IQ-‘‘true’’ ancestry, r = .50 (Jensen’s estimate)

Therefore, IQ-odds coefficient, = VV (.24)(.25) = .245

This predicted value would be obtained in a population of hybrid blacks who

varied from 0% to 100% African ancestry. In the Philadelphia population, the

range was morelikely .05% to 90% at the extremes; so the expected value would

be somewhat smaller but well above the 14% that could be detected with the

sample size.

Let us examine the validity of the odds coefficient. To estimate validity,

Jensen manipulated the correlations of the 3- and 9-gene combinations that we

used to test for genetic linkages between skin color and blood groups. These data

do not provide an appropriate test of the validity of the ancestral or sample odds

coefficients, because they do not represent their correlation with any criterion

measure. Rather, as we reported in the chapter, we took two othertacks: (1) the

correlation of the ancestry coefficients with the criterion of skin color, which

were found to be .21 and .27; and (2) the DZ-twin correlation, which should be

about.5 to reflect their half-shared genotypes. This is. indeed what we found: The

DZ-twin correlations for the two oddscoefficients were .48 and .54—-comfortably

close to the predicted value.

If the odds coefficients lacked validity to the extent Jensen claimed, how

could we have obtained these results? And if the correlations of skin color with

our ancestry measures exceeded .2, why notthe correlation of intelligence with

ancestry? My answer is that intelligence is not a good marker for ancestry,

because there are no substantial differences between the black and white gene

pools for the developmentof intelligence, as there certainly are for the produc-

tion of melanin in the skin cells.

Thus, Jensen’s calculations of maximum correlations based on the validity he

estimates for the odds coefficients is a statistical sleight of hand; the correlations

of skin color, ancestry, and intellectual skills obtained are not limited, as he

asserts, by the validity of the ancestry measure or any other. Even if the validity

of the intellectual first principal componentis not as high as the validity of the

skin-color measurement, the vastly larger sample of the genotype involved in

intellectual measures should, as Jensen originally said, makeit a better correlate

of ancestry than a measure ofskin color.

Restriction of Range in Ancestry

Of the three major objections that Jensen raises, the greatest deception is in-

volved in the assertion that correlations between the estimates of ancestry and the

intellectual measures are severely restricted by the limited variation in ancestry.

In one quick sentence, Jensen transforms our meaning into another. Wesaid: ‘‘If
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we assumethat the most extremethird of the black group averages 35% Cauca-
sian ancestry, while the least admixed third averages 15% (based on data of
MacLeanet al., 1974).... [emphasis added; toolate, it seems].’’ Jensen dis-
torted this to mean: ‘‘Scarr et al. divided the total distribution of variation in
ancestry into thirds and suggested that the upper third of blacks has about .35
Caucasian ancestry and the lowerthird about .15 for a difference of .20 in propor-
tion of Caucasian genes [emphasis added].’’

Correlation coefficients are dependent on the range of scores and the total
variation. Imagine a positively skewed distribution of scores that range from .95
to.10, with a mean of .80. The upperthird of scores averages .35, and the lower
third averages .15. Now calculate one correlation coefficient based on the full
distribution and another based on a distribution artificially truncated by the
average values of the extreme thirds. I have not actually calculated these values,
because it is obvious that the doubly truncated distribution will yield artificially
lower values. I think that readers will agree that Jensen’s calculations take
advantage of a misunderstanding about the distribution of scores versus the
comparison of average values of the extreme thirds.

After miscalculating the expected correlation coefficient between ancestry
estimates and intellectual skills, Jensen uses his expected correlation to predict
the differences between the extreme thirds—a circular convenience. I do not
repeat our calculations, because they are given in the paper. By ourestimates, the
sample sizes were adequate to test Jensen’s strong genetic hypothesis about race
difference in intelligence and to reject it both on correlational grounds and by
contrast of extremethirds.
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V° 3 Having the Last Word

Sandra Scarr

Yale University

The delightful position of author is to have the last word! Professors Kamin and

Jensen have expressed their views, as I requested, and they have done so in

thoughtful and considerate ways. I thank them profusely for their commentaries

that illuminate so many aspects of the genetics-IQ debate. Naturally, I donot

agree with all they have said; there are legitimate differences of interpretation

among us. Given the ambiguity of some data and the evident differences in

orientation toward science and society, the reader can recognize that there are at

least three sides to some issues.

On most points I have had my say in the text. Readers are respectfully

requested to refer to relevant sections of the chapters, whose studies have been

criticized or contradicted, for their own evaluations of the evidence. I stand by

my interpretations of the data with which Professors Kamin and Jensen

disagree—never, one may notice, with the same data. On several issues, how-

ever, I want to make additional comments—somephilosophical, some theoreti-

cal.

ON PUBLISHING

Thereis an interesting agreement amongthe threeof us onthe difficulty of doing

research and publishing material on genetic differences in human behavior. Jen-

sen has, of course, suffered more than anyone from the widespread prejudice

against genetic hypotheses, particularly racial ones. Standards of evidence are

elevated when one is defying the zeitgeist. Although Jensen and I are well

published, I would bet that each article has required 2 to 10 times more minute

523
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revision than is required from investigators of other topics and from other points
of view. Weare often required to examine all conceivable hypotheses, however
ad hoc orunlikely, as alternatives to genetic differences. Needless to say, authors
of articles with environmentalist interpretations are not usually asked to consider
genetic differences as an alternative explanation of their results. Yes, we are
complaining, not because of the final verdicts, but because the process is so
manifestly unfair. Our work is subjected to the scrutiny of an electron micro-
scope when the rest of psychology is examined through the wrong end of a
telescope.

quences in the possible errors of genetic claims. I am sympathetic with his
politics in this case, but mycivil-libertarian bias impells me to claim the right to
make as many mistakesas anyoneelse in psychology. One purposeofreprinting
in this volumethe points and counterpoints of debate about genetics and IQis to
illustrate that the sky will not fall if honest scientists disagree about conclusions.
It is a wonderfully egocentric illusion of scientists that what they find and what
they believe about what they find matters so much to anyoneelse.

POLITICS AND SCIENCE

Sharp disagreement amongthe three of us can be seen in the discussion of the
politics and scienceofthe study ofintelligence. For Kamin, science merges with
politics; scienceis a political exercise in itself. For Jensen, there is an imperme-
able barrier between the activity of scientific investigation and the uses that are
made of the data. Social policy implications that one might draw from data are
not inherent in the research results, nor are the politics of the investigator at all
relevant to the investigation. My position on this matter, as on so many others,
lies in the middle of the road, where oneis alleged to find either truth or... . I
agree with Kamin that research questions are a product of one’s times and
politics. It is no accident, as I said in the introduction, that I chose to study
genetic differences in behavior—even the possibility of race differences. From
my social and educational background, those seemed to be pressing social issues,
ones that had been neglected in scientific research. From another perspective,
perhaps Kamin’s, questions of genetic differences are dangerous and morally
wrong. From Jensen’s vantage point, the choice of research question seemsto be
guided by a quest for knowledge apart from one’s sociocultural setting. I ac-
knowledge that questions of genetic differences fascinated me because they
loomedat me from the darkness, and I decided not to be afraid to ask them. This
was a very personaland political decision.

Once I had decided to study genetic differences in human behavior, however,
I tried to frame the questions in ways that could reveal the ‘‘true’’ nature of the
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human condition. That is, I was prepared to accept whatever results were ob-

tained by the scrupulous exercise of the greatest objectivity I could manage. As

my friends well know, I was prepared to emigrate if the blood-grouping study

had shown a substantial relationship between African ancestry and low in-

tellectual skills. I had decided that I could not endure what Jensen had experi-

enced at the hands of colleagues.

Neither Rich Weinberg nor I were prepared to discover that adolescentsat the

end of the child-rearing periodbearso little resemblanceto those with whom they

have lived for so many years. We were dismayed by the obvious implications of

the adolescent adoption study for the nature of social-class differences. In fact,

the adolescent adoption study was proposed and funded at the same time, in the

same application, as the transracial adoption study; the goal of the adolescent

study was to show the greater resemblance among adoptees and their parents at

the end of the child-rearing period! Never did we contemplate that older adoptees

would be Jess like their rearing families than the younger adoptees, who were,

after all, of different races!

Perhaps even more telling is our experience with the transracial adoption

study. In this case we did anticipate the result that black and interracial children

reared in the culture of the tests and the schools would perform better on tests and

in school than black children reared in the black community. Before beginning

the data collection, we asked about 20 psychologists-friends across the country

what they expected from our study: How well would the adopted black and

interracial children perform on IQ tests? To our surprise, the overwhelming

consensusofprivate opinion wasthat the adoptees would score about IQ 90! We

told them they were not taking into account the more relevant and more enriched

intellectual environments in which these children were being reared. We were

told that black children could not benefit from such environments to the same

extent as white children. The public and private zeitgeists were at variance.

Perhaps this is backroom gossip, but we were amazedto find such discourage-

mentwith behavioral malleability. But then, it was 1973, and there was not much

to be optimistic about. :

The majorpointofall this personal history is to say that I have alwaystried to

frame questions in such ways that my hypotheses could be falsified. This I

understand to be a minimal requirement of scientific research. The black and

interracial adoptees could have had low IQ scores; the adolescent adoptees could

(and did) bear little resemblanceto their families of rearing; the black twins could

have performed worse on more ‘‘culture-fair’’ than on ‘‘culture-loaded”’ tests

(but they did not, because we provided clearer instructions to make sure they

understood the ‘‘culture-fair’’ task); the black children with more African ances-

try could have performed worse on the intellectual tasks. Surely, I had personal

and political reasons for pursuing such questions, but the results could have

proven me wrong,and did in somecases.
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THE MORALITY OF GENETIC DIFFERENCES

Another interesting point of disagreement among us in our evaluation of the
moral good, bad, or neutrality of genetic differences. Clearly, Kamin deplores
the very idea of genetic differences in behavior. He clings to the null hypothesis.
Jensen takes a lofty, neutral position: It’s no one’s fault or credit that some ofus
are genetically better endowed than others. On other occasions, Jensen has
extolled the virtues of genetic diversity in the human species, as have I. The
difference between Jensen’s position and mineis that I am bothered by the moral
implications of genetic advantage for some. As John Rawls (1971) said, unfair
advantages can be either environmental or genetic, and we should compensate
both. I do not agree with all of Rawls’ ethics, because they are impractical and
have terrible implications for the effective use of social resources (Harsanyi,
1975), but I do think that social resources should be allocated with less different-
ial benefit for the more able and morefor the less able, regardless of why the
differences exist.

Unlike Kamin, I do not deplore the idea of genetic diversity, because human-
kind’s future depends on the variety of adaptations the species can make. The
genetic diversity amongusis the guarantee that we can adjust as a species to the
changing demands of our environments. It is hard, however, to observe human
suffering that results from the poor adjustment of some in each generation.It is
the suffering that should be addressed, not the genetic differences denied.

THE FOREST AND THE TREES

All of us find it easier to accept informationthat is congruent with our beliefs and
prior conclusions than to admit evidencethat is discrepant. For Jensen, accep-
tance of the evidence for genetic differences among individuals and social-class
groups andrejection of evidence againstracial genetic differencesfit his views.
For Kamin, acceptance of the evidence against racial genetic differences and
rejection of evidence for individual and social-class genetic differences are com-
patible with his views. Both look at the forest of results in those studies that
support their prior conclusions and examine the individuals trees in those that
seem to contradict. (This human frailty is the basis of the closer Scrutiny that
Jensen’s and myresearch receives from most reviewers and editors.) I am surely
not exempt from this failing.

For me, the forests are the findings on individual and social-class variability.
Not only my own work but research by manyothers also supports the modest
conclusion that we are different from one another on both genetic and environ-
mental bases—notonly inintellectual ability but also in personality, cognitive
Style, gestural and postural communication, linguistic style, and probably all
other measurable characteristics. I am hard pressed to think of any aspect of
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human behavior for which genetic as well as environmental differences will not

explain part of the variability. Studies that have addressed the possibly different

amount of genetic and environmental variability have failed to find consistently

different degrees of ‘‘heritability’’ among any measured behavioral traits. Every-

thing seems to have moderate ‘‘heritability.’’ Perhaps the measures are not

sufficiently fine-grained; perhaps most of our measurements and observations are

sampling from a few domains of behavior and not sampling characteristics that

are not heritable. Much remains to be resolved about the possibly different

degrees of heritability of the many aspects of human behavior.

The aggregation of people with similar measured abilities in social-class

groups within the U.S. white population is disturbing but comprehensible. As

Herrnstein (1971) concluded in his much-maligned article, to the extent that

individuals are upwardly and downwardly mobile according to their individual

abilities, and to the extent that those differences in ability are partly heritable,

there will be average ability differences among social-class groups of adults. It

also follows that the children born to parents of different social-class groups will

differ on the averagein abilities. One does not haveto be a philosopherto see the

necessity of this logical chain.

Issues can be raised, however, about the magnitude of genetic differences

among social-class groups of adults and of children born into those groups. The

effect may be minuscule if: (1) mobility is only slightly associated with indi-

vidual abilities; and/or (2) ability differences are only slightly related to genetic

differences. I had assumed in previous reviews of Herrnstein’s writings that the

effect would be found to be quite small for the offspring of the different social-

class groups, because social mobility was not closely related to ability dif-

ferences.

Now I am reluctantly persuaded that within the white population in the United

States, there are average genetic differences among the offspring in working-,

middle-, and upper-middle-class families and that these genetic differences ex-

plain half or more of their average intellectual differences. (Note that I am

referring to average differences among greatly overlapping distributions.)

I also think that social status is less likely to be associated with average

differences in ability within the black population at this time, because blacks

have a much briefer history of individual mobility by individual merit. The

finding in the twin study that the common measures of SES werefar less as-

sociated with ability differences among black than white adolescents is congruent

with this hypothesis. One would predict that individual differences in ability will

become increasingly associated with differences in social status as arbitrary,

discriminatory barriers to blacks’ mobility are removed.

In the forest of results that are congruent with the hypothesis of important

genetic differences in intellect among individuals and social-class groups, |

choose to ignore a few of my owndiscrepant trees—a couple of scrub pines in a

forest of hardwoods. Kaminis right that one can find evidence of no heritability
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of IQ—particularly in the resemblances of young siblings, whether adopted or
not. (Of course, if one dissects every sample of subjects into personally conven-
lent subgroups, one can ‘‘prove’’ anything one wants.) Given whatI see to be the
weight of evidence for genetic differences, I choose to call my results a
hardwoodforest and not a heterogeneouscollection of unlabelable trees. Anyone
who believes in sampling theory andits application to studies, as well as mea-
sures and subjects, has to accept a distribution of results around somecentral
tendency. The existence of a few scrub pines doesn’t deter me from describing
the central tendency in mydistribution of trees as a hardwood forest.

On the other hand, I am willing to look at the trees in studies of racial
differences. There are so few directtests of a genetic-difference hypothesis that
the results do not constitute a forest, or even a modest grove. So far, I see no
evidence for the hypothesis that the average difference in intellectual perfor-
mance between U.S. whites and blacks results primarily from genetic racial
differences. Jensen’s view is that there are no live trees in the grove. Mineis that
there are three lines of evidence that are the beginnings of a forest, but we will
need many more trees before we can be confident of the distribution or central
tendency. In this area, I agree with Kamin that one should not reject the null
hypothesis whenthere is no evidence againstit. Agnosticism is more appropriate
whenthere is evidence on neither or both sides.

THE FLAWSOFFIELD STUDIES

There are flaws in all the studies reported, and we havetried to indicate the
limitations of inference that we think result. Critics have pointed to other flaws
and otherlimitations they see in the studies. Readers can evaluate for themselves.

From my point of view, the most importantfactis that the flaws of one study
are not the same as those of another; there are nonoverlapping cracks in the
evidence. Even though one adoption study confounds age of placement with
preadoptive experience, the next does not; the second study compares samplesof
biological and adoptive families with different parents, whereas thefirst study
sampled only adoptive parents—most of whom had their own biological chil-
dren. Each study canbecriticized for its lack of perfection, but laid on top of one
another, the holes do not go clear through.

Apart from the (occasional,I think) mistakes in methodologyor inferencethat
could have been corrected, most of the flaws reside in the nature offield re-
search. The characteristics of real people in the real world are messy and con-
founded. It is not possible to disentangle the correlated experiences of being
working or middle class or of having an IQ or 120 or 80. Life is different for
peopleat different locations in the social structure and for people with different
abilities to comprehend and cope.I think we are stuck with a synthetic view of
such variables; the option is to analyze them into bits and pieces that only
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partially capture the correlated experiences. For studying the phenomena of

people’s lives, my preference is for global index variables over analytic, prox-

imal ones. I recognize that this is a personal preference not shared by most

psychologists.

I have been criticized by developmental psychologists (not by the present

commentators) for not measuring the processes by which children come to be

different from one another. What socialization practices, what critical parent-

child interactions created the intellectual differences that we so confidently index

with IQ tests? What cognitive processes underlie those differences in IQ scores?

Darnedif I know. |
In the first instance, that of socialization practices, I do not think we can

separate biological parents’ ownintellectual and personalstyles that affect their

children environmentally from the genetic transmission of behavioral characteris-

tics from parent to child. Hundreds of studies documentthe correlation between

parental socialization practices and child behaviors and then leap to an environ-

mental interpretation of parents’ behaviors as the causes of children’s behaviors.

I hardly need to say that I think suchleaps are not only unwarranted butscientifi-

cally suicidal. The hypothesis that parent socialization practices have anything to

do with children’s intellectual development must be tested with genetically unre-

lated families.

On the second point, cognitive processes, I think there may be hope of

disentangling speed, complexity, rarity of cultural knowledge, and so forth from

the global IQ score. There have, of course, been hundreds of studies and scores

of models for intelligence. None so far comprehendsall that is sampled on IQ

tests. But I think there will be fruitful studies of genetic and environmental

differences in cognitive processes. Such studies would naturally need to sample

people with varied genetic and environmentalsimilarities to assess the causes of

variation.

WHERE DO WE GO FROM HERE?

Is the study of genetic differences in human behavior a frontier (Jensen) or a

dead end (Kamin)? The answer depends, I think, on three issues: (1) How

productive are studies of genetic differences for knowledge of human behavior;

(2) how important is knowledge of humandifferences, and (3) how dangerousto

society is such knowledge?

Because I have done and will continue to do studies of genetic differences in

human behavior, I clearly side with Jensen in the view that accumulating knowl-

edge from behavior genetic studies will advance our knowledge of human be-

havior. I do not agree with Kamin that the studies are so hopelessly confounded

that no useful knowledgewill result. Only if one has the illusion that people in

the real world can be analyzed into neat, experimental variables is one disen-
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chanted with the results of behavior genetic studies so far. I am quite excited
about the regression models of individual differences that weight explanatory
variables for outcomes that one cares about.

The philosophical difference between natural science, analytic models and
social science, population models is that the former attempt to hold constantall
variables but one and to assess experimentally the effect of that variable in
isolation. Social scientists and population geneticists know that such models have
little applicability to the operations of the human world, where variables are
always confounded andact together to determine outcomes. Itis the latter models
to which I subscribe. One does not ask whether father’s occupation or
education—whichare always correlated—hasthe ‘‘real’’ effect on children’s IQ
scores unless somewhere in some population it is possible to study them sepa-
rately, and unlessit is then possible to generalize from that population to the one
one wants to study. That is a difficult pair of criteria to meet, aS many cross-
cultural studies have shown. Usually, one must model the effects of confounded
variables across several populations to see if there is any generality to the regres-
sion coefficients one obtains in any one study.

I think that there is much to be learned from the continued pursuit of behavior
genetic studies, especially if one takes into account developmental changesin
genetic and environmental effects. We need studies of genetic differences across
the life span.

Is knowledge of human differences important? To whom and why? I do not
suppose that knowledge of how and why people differ from one another has the
social importance of curing cancers, but in the behavioral sciences, individual
differences have been underrated as

a

field of inquiry. This underevaluation is a
legacy of the defunct, general laws of learning in psychology. It is no longer
fashionable to study situations in which people can perform just as well asrats,
and just as well as each other. We have cometo recognize that this result can
be obtained only undervery restricted conditions, where people are made to act
as dumbasrats and bright people, as dumb as dull people. Who cares? In the
situations to which we want to generalize, humans behave differently from rats
and bright people, differently from dull ones. Thus, the importance of under-
standing how and whypeople differ from one anotheris growing.

Theoretically, individual variation has great importance as one of the two
major concepts of Darwinian evolution—selection and variation. Without varia-
tion, there could be noselection and no evolution. Populations are distributions
of individual differences. From any measurement, we can abstract a mean or
typical value, but we in psychology forget too often that what exists is a
distribution of individual values—nota reified average. The importance of dis-
tributions and population thinking goes far beyond evolutionary theory. In devel-
opmental psychology, there are always individual differences on any measure
one would care about. When wespeak(too loosely) of ‘‘the 3-year old,’’ usually
in contrast to children of another age, we lose sight of the distribution of 3-
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year-olds, whose average value is being usedto typify the age group. It is rarely

the case that all 3-year-olds have values that fall outside the range of another age

group, such as ‘‘4-year-olds.’’ To understand how and whychildren differ at these

ages on some measured quantity, it is far more useful to study the correlates of

individual variation than to contrast average values of the age groups.If extreme

age groups whose distributions of values do not overlap—suchas 3-year-olds and

13-year-olds—are contrasted, what can we possibly learn about whythey differ?

They differ, on the average, in every conceivable way. Thus, in brief, it seemsto

me that individual differences are, in Underwood’s terms, the crucible of

psychological theories; unless we can explain why individuals differ, we can not

understand the processes underlying behavior.

Onthe third point—the possible dangerto society of knowledge about genetic

differences in behavior—my position is unequivocal. In my view, there is no

dangerso greatas the suppression of knowledge. There is nothing we could learn

about ourselves that would justify abridgment of scientific inquiry. There are

methods of investigation that pose unconscionable threats to the participants in

research. Methods should be subject to regulation. But there should be no regula-

tion of scientists’ rights to think, propose, and conductethical investigations on

any question, howeverdistasteful it might be to others.

Kamin is correct that I am absolutely against censorship in science. There is

no more dangerousidea than the thought that someone, somewhere, can deter-

mine what I can study and say about my research. Whoshall be the judge of my

freedoms,or shall I be the judge of yours? |

Myabsolutist view of freedom for scientific inquiry derives from my adher-

ence to the First Amendment, the rights of which have been occasionally and

regretably abridged. Even Justice Holmesregretted the implications of his deci-

sion that to cry ‘‘Fire’’ in a crowded theater was not protected by the First

Amendment. His regret and that of contemporary constitutional experts is that

once abridged,it is difficult to maintain the right to free expression. My remark

about Jensen’s claim of genetic racial differences was not an attempt at censor-

ship, but a call for responsibility for the immediate and predictable implications

of his views.

I do think that scientists are responsible for the proximal and predictable

effects of their research reports, particularly to a wide audience. One has the

responsibility to explain as best one can the limitations of one’s research and the

personal inferences one drawsfrom the study, especially when the implications

are socially relevant. If others do not like the implications and prefer others, they

are free to disagree.

I believe in the free competition of ideas and in the evolution of a population

of ideas that coexist at any one time in cultural history (Toulmin, 1972). The

democracy of ideas may not be a perfect system, to paraphrase ThomasJeffer-

son, but it is the best one I know. We need not fear the competition of ideas as

long as the proponents of one view do not have the powerto suppress others. We
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shouldall trembleif the true believers of one position were to gain the powerto
silence dissent. And so, I do not believe that ideas are dangerous, however
misguided and outlandish they may seem to me,but I quake at the self-appointed
guardians of any orthodoxy.
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