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The nature-nurture debate is surely among the oldest in behavioral science. The last decade in particular has been a period of intense investigation
aimed at apportioning the responsibility for behavior among hereditary and
environmental components. Very recently the results of eight years of twin
research at the University of Minnesota have made headline news, even
though these results have, for the most part, not yet appeared in the journals. The thrust of the reports on this study, and other similar ones on
twins and adoptees that have appeared in the last ten yea.rs, is that the
personality similarities that have been observed to hold between identical
twins who have been reared apart (and between adoptees and their biological parents) establish with certainty that much of complex human behavior
is determined genetically.
What exactly it means to say that "heredity has a greater influence on
one's personality and behavior than either one's upbringing or the most
crushing social pressure" (Lang, 1987) is not a subject that gets treated in
the popular accounts of this work. Reading this research uncritically has led
not just those who have reported on it but also the most towering figures
of science to conclude that many aspects of people that we might seek
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to modify through some social process-things like intelligence, criminal
tendencies, and anti-social behavior-might be better handled by attending
to genetic differences, and that inequalities among people are at every level
a natural, biologically determined condition. No less a scientist than the
Nobel laureate David Baltimore was recently quoted as saying, "You can
no longer simply assume equality when you are able to easily demonstrate
subtle differences between people at the genetic level" (Lang, 1987).
The purpose of this paper is to suggest that a body of literature within
social psychology offers a clarifying perspective on the results of these behavioral genetic studies, and that when the studies are examined in this
light it can be seen, not just that there are some limits to the inferences
that can be drawn, but that, at least in their present form, they really
provide no support at all for the conclusion that nature is more important
than nurture in determining complex human behavior. The relevant social
psychology literature concerns how personality and behavioral variables, in
many cases the same ones under study in behavioral genetics, are affected
by the social response to one's physical characteristics. What this literature shows is that, to a surprising degree, the behavior. patterns we exhibit
are the result of a self-image and expectations others have of us that respond in turn to physical aspects of our being that we know are genetically
determined-things like our sex, race, height, physique, and facial features.
Unlike the twin and adoption studies, which are necessarily observational,
these results are based on controlled experiments. The experimental data
support an interactionist position that it is hopeless to try to separate the
genetic and experiential determinants of behavior because the environment
one experiences is partly determined by one's genetic (physical) makeup.
Part of the enthusiasm for the recent Minnesota twin study results is due
to the fact that many of the data collected were for twins reared apart
from birth or an early age. Studying twins reared apart is often considered methodologically "cleaner" than the more usual method of contrasting
monozygotic (identical, or MZ) twins reared together with dizygotic (fraternal, or DZ) twins reared together. When twins are reared together, their
physical similarity may cause their parents, teachers, and friends to treat
them similarly due to the power of analogical inference, but when identical twins are reared apart, it is argued, there is no reason to expect the
response they get from the environment to be any more similar than those
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of fraternal twins or other children reared apart. Thus the one crucial assumption that is often challenged in studies of twins reared together, that
MZ twins are not more likely to develop similarly than are DZ twins just
because their parents treat. them alike, is assumed to be guaranteed not to
be violated in the case of twins reared apart, and so it is assumed that environmental similarities that bear on development will be no greater for MZ
twins reared apart than for control subjects also reared apart. What the
social psychology literature shows, quite plainly, is that this assumption is
false. Physical similarity· leads to more similar treatment from others, and
this, as will be reviewed herein, has an important influence on personality.
It seems especially pertinent to review this evidence in light of the fact
that so few in the behavioral genetics community seem to be aware of it and
its relevance to their enterprise. The most prominent researchers continue
to make misleading statements, like
"The evidence is so compelling that it is hard to understand
how people could not believe in the strong influence of genetics
. on behavior" (David Lykken quoted in Lang, 1987),
and,
"Some people had built their careers on the assumption that
heredity was not a key player in human behavior-they just
could not separate scientific fact from political dogma" (Sarnoff
Mednick quoted in Lang, 1987).
One completely aware of the mediating role of social conditions would say
it differently. It is perfectly consistent with all of the twin and adoption
studies done to date that what really happens is that genetics determines
what we look like, how big we are, and so forth; that these characteristics
make us subject to stereotypes, constrain our social options, and help form
our self-images; and that these social and personal responses, which may
vary across cultures and times, help to determine how we behave. This is
very different from the direct inference that behavior is coded for in the
genes-it causes us to focus on a different set of concerns, and seriously
questions E. O. Wilson's dictum that "Genes hold the culture on a leash"
(Wilson, 1975).
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Another reason for reviewing the social psychology evidence is that it
bears on the person-situation debate. David Rowe (1987) has recently called
for a merging of personality and behavioral genetics research to shore up
the person side of the debate. The literatur~ reviewed herein may indicate
that personality researchers should proceed with caution in getting married
to the genetic tradition. The message of this paper is not that environmentalism is right and that geneticism is wrong, but rather that the question
is no more settled by this new evidence than it was before and that the
issue is just a whole lot more complicated than most behavioral geneticists,
sociobiologists, and the people who report these results appear to realize.

Some Conceptual Analysis
If two identical twins, reared apart, were both six feet five and weighed
over 200 pounds in high school, we would not be surprised if they both
turned out to be football players, and we would not infer that a preference
for football playing was coded for in their genes. Rather, we would assume
that since football is a sport that rewards size and strength, these twins
were both drawn to it because they had the requisite physical characteristics. In this instance, it is not hard to see how a given behavior (football
playing) can arise from the interaction of physical characteristics (size and
strength) and an environment (American high schools) in which this behavior is encouraged of those with these physical characteristics. With other
aspects of personality, it may be less clear how things we know are coded
for genetically can interact with the environment to produce a behavior.
One trait in humans that is often cited as highly heritable is that of person
orielitation, or extroversion. Increasing familiarity with the literature in
personality and social psychology, together with some reflection, may make
us quite un confident in the "true" genetic character of this trait, however.
William Sheldon's body typology, despite its limitations as a predictive
theory of personality, did at least make it possible to correlate fairly closely
the variables of physique and the extent to which people seek out others
(Nordby & Hall, 1974). Armed with this and further evidence for the influence of physique on social behavior (Hood, 1963), one might begin to
construct a story for how extroversion could be closely correlated with ge-
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netic similarity. Roughly, one might say that a stronger, larger physique
relative to those around one gives the individual a greater sense of selfconfidence, and makes one less likely to withdraw due to domination by
others, hence leading to greater extroversion. The differeri.c~ between this
perspective and the simple genetic version is that the view that extroversion
is a genetic trait might lead us to conclude that genetic selection for this
trait would lead to a greater percentage of extroverts in a society, whereas
the interactionist position would predict that, since extroversion depends
on physical characteristics relative to others, the amount of extroversion
would stay more constant. A rather small, slightly built person who could
be quite introverted in Western society might be quite extroverted in a society of pygmies. Furthermore, if other physical variables besides physique
and height (attractiveness, say, or complexion) also influence extroversion
through this social process, then these would compound the probability of
similarity in extroversion in MZ twins since the twins share such a high
percentage of physical characteristics. What is important in this example
analysis is not the particular evidence in this case, but rather insights into
the general effect that evidence from· social psychology can have on our
confidence in the heritability of a trait. The more physical dimensions are
shown to be responded to differentially in a social setting, and the more
behaviors these differential treatments can be shown to affect, the less we
should be impressed that twin and adoption studies establish the heritability of traits beyond those already agreed to be genetically determined.
A curious case in which a claim for genetic determination of a personality trait has been made is that of Mark Snyder's work on self-monitoring.
He and Steve Gangestad recently proposed genetic encoding as a mechanism for generating discrete personality classes, and used self-monitoring
as an example of a variable that appears, from their analyses, to be dichotomous rather than smoothly continuous (Gangestad & Snyder, 1985).
There are several problems with their arguments. They are attempting to
motivate, largely for an audience in personality psychology, the view that
some personality variables may have a discrete character. But even granting that some trait dimensions may show clustering around different points,
it does not follow that the trait is coded for genetically. It could arise, for
example, from conditions in the environment that respond to physical variables, many of which seem to be distributed in clusters. Specifically, their
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explanation for the etiology of self-monitoring is the following:
"Although class determination cannot be so simple as to be
traceable to a single Mendelian gene, it is possible that it corresponds to a threshold character or an epistatic configuration
of alleles at independently segregating sites. A second possibility is that the class variable corresponds to distinct behavioral
strategies acquired by children (perhaps at some critical age)
in response to parenting styles, peer pressures, sibling relationships, or in a combination of these and environmental events.
Adoption of one of two strategies may be sensitive to a threshold on some specific environmental parameter, such as amount
of attention received from caretakers. More specifically, perhaps children who received little attention from their caretakers
adopt a strategy designed to gain the attention and regard of
others-a high self-monitoring strategy. Finally, the specific etiology may involve a combination of environmental and genetic
factors. Perhaps adoption of one of two strategies is sensitive
to a threshold on a specific environmental parameter, but the
threshold varies across individuals and is largely genetically determined" (Gangestad & Snyder, 1985).
Gangestad and Snyder go on to cite a twin study (Dworkin, 1978) that
showed smaller variance on self-monitoring among MZ than among DZ
twins, and conclude that the first explanation, placing most of the responsibility on genetics, is probably the closest to being right. But each of the
explanations they propose has the character that there are these separable
components, a genetic one involving the encoding of some threshold, and
an environmental one involving how much attention one receives; and the
only difference between the explanations seems to be the relative importance of these components. Nowhere is mentioned the possibility that the
components may not be independent, that far from there being some allele
configuration encoding one of a few possible thresholds for self-monitoring,
genes just encode physical characteristics, and that these are mediated by
a social response to produce the trait . Self-monitoring bears many similarities to Machiavellianism, which has been shown to be affected by physical
attractiveness (Singer, 1964), and once one begins to think in terms of pos6

sible social explanations, the thought that the self-monitoring behavior is
coded for in some genetic configuration begins to sound ludicrous. For one }'
thing, the sheer informational complexity in coding for such a complex be- ~\
havior pattern conditioned on some environmental inputs makes the genetic
view implausible, as much so as the sociobiologists' idea that genes are willing agents of their own preservation who "scheme and plan" (Stephen Jay
Gould, opposing the selfish gene tenet, quoted in Lang, 1987). Occam's
razor dictates that the simpler explanation, that genes code for physical
characteristics that interact with the environment (and help to determine
it), and that at least the more complex forms of behavior are a response
to this partially genetically-determined environment, should be preferred
to the idea that genes contain a program that dictates complex behaviors
in response to such a wide variety of contingencies as those faced by human beings in their everyday lives. It is particularly surprising that the
possible effects of physical characteristics on an environment that produces
self-monitoring would not be mentioned even once in a paper co-authored
by Mark Snyder, since he is in other capacities the leader among experimentalists who have demonstrated that the differential treatment received
according to physical characteristics can lead to self-fulfilling stereotypes
and "behavioral confirmation" (Snyder, Tanke, & Berscheid, 1977). It
would be interesting to know whether this apparent ignoring of his own
work is the result of oversight or of insight.
Because the communities of behavioral genetics and social psychology
are quite distinct, researchers in the two fields seldom cite each other.
Nonetheless, the relevance of research in the social psychology of physical
characteristics to inferences drawn from twin and adoption studies seems
to argue for a review of both literatures, to see what traits and behaviors
are being studied in both fields and how the fields might relate. The survey
herein emphasizes work done in the last ten years, in both fields, and begins
with studies from behavioral genetics.

Studies of Behavioral Heritability
The primary methods used in studying behavioral genetics involve collecting data from twins and adoptees. In the case of adoptees, the adopted
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children are usually compared with their biological and adoptive parents
(and, sometimes, their biological and adoptive siblings). Twin studies usually compare MZ and DZ twins, reared together or apart. Heritability estimates are usually squared correlation coefficients (proportion of variance
explained by the common genetic background), though sometimes the comparisons are given in terms of strict correlation. Of the two types of twin
studies, ones in which the subjects were reared together are more common
since the study of twins reared apart requires a great deal of effort in locating enough subjects. In linear models, the variance is usually apportioned
between a genetic component G, a component CE representing the environmental influences common to the related persons being compared, and
a component SE of "specific within-family environmental influences such
as differential treatment of sibs, birth order, idiosyncratic effects as well
as error variance due to unreliability of measurement" (Henderson, 1982).
What follows is a survey of the major studies that have been done over
the last ten years on inheritance of personal traits and intelligence. More
complete overviews of the methodology and theory of behavioral genetics
may be found in Henderson (1982), Fuller & Thompson (1978), Vandenberg (1968), McLearn & DeFries (1973), Nance (1978), and Gedda, Parisi,
& Nance (1981).

Twins-Reared Together
A study of humor preferences by Wilson, Rust, & Kasriel (1977) concluded
that the environmental components were more important than the genetic
for determining appreciation of most kinds of humor, with the exception
of aggressive humor. Other studies have found larger effects attrib~ted
to the genetic component for other traits . For example, Eaves, Martin, &
Eysenck (1977) concluded that a genetic component is operative in the trait
of impulsiveness, and Rushton, Fulker, Neale, Blizard, & Eysenck (1984)
attributed 50 per cent of the variance in measures of altruism to genetic
effects, with CE and SE values of 0 and 50 per cent, respectively. A twin
study on same-sex infants found a statistically higher similarity among MZ
than DZ twins for three of a set of nine temperamental variables 1 at two
lThe variables were activity level, rhythmicity, approach-withdrawl, adaptability, intensity, threshold, mood, distractability, and attention span/persistence.
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months, and for all of the variables at nine months (Torgersen & Kringlen,
1979). Other studies that have concluded that higher similarity holds for
MZ than for DZ twins include that of Matheny, Wilson, Dolan, & Krantz
(1982), which found higher degrees of intrapair similarity from mothers'
ratings of aspects of emotionality and sociability over the first six years
of life; along the same lines a study by Matthews et. al. (1984) that
correlated the extent of self-reported Type A (coronary prone) behaviors
in adult MZ and DZ twins and concluded there is further evidence for
heritability of emotionality; and work by Clifford, Murray, & Fulker (1984)
that argued that while hereditary effects are outweighed by environmental
ones in determining obsessional behavior, liability to neurotic breakdown
is influenced by hereditarily determined personality characteristics.
The literature is replete with examples of proposed statistical models
(see for example that of Heath & Eaves, 1985, on. how to resolve the effects of genetic and environmental factors on mate selection), in addition
to the ones employed in the above list of studies, in which the genetic component is identified with that component of behavioral concordance that
is associated with similar gene structure. But as is argued above, this is
misleading because similar gene structure can influence how similar the
twins are treated, and nothing has been found in the present survey of
these studies to refute the claim that in fact all of the increment in personality similarity in MZ twins over that of DZ twins is due to greater
similarity in their environments induced by physical characteristics. Since
the equal environments assumption is so crucial to the method of studying
twins reared together, and since an awareness of some ways in which it can
be violated has been more prevalent with these studies than in the rearedapart condition, there have been some attempts to justify the assumption
in the literature, but there is evidence on 90th sides of the equal environments assumption for twins reared together, the balance of which seems to
weigh against it. Steven Vandenberg (1984) showed that similarity along
some personality dimensions was not correlated with how "close" the twins
were perceived to be; however, an inspection of his questionnaire reveals
that none of the items tested-for included similar physical characteristics.
Scarr & Carter-Saltzman (1979), on the other hand, did study the effects
of physical similarity on cognitive test scores and found evidence for what
they call "a negligible amount of bias in perceived and physical similar9
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ity creating greater cognitive similarity among MZ twins." They did not
find significant correlations between physical appearance similarity ratings
and cognitive scores in DZ twins, when zygosity (true genetic similarity)
was adjusted for, but there was some indication that DZ twins who misperceived themselves to be MZ twins (these misperceivers tended to be of more
similar zygosity than other DZ twins) were more likely to exhibit positive
correlations of cognitive scores with physical similarity. These data, taken
alone, seem to say that true zygosity is a better predictor of personality
sirriilarity than is perceived physical similarity. But other data throw a
wrinkle into this conclusion. The studies of twins reared apart (see next
subsection) show that several personality scores for MZ twins reared apart
are more highly correlated than those for MZ twins reared together, one
explanation for which is that, living in the same family, identical twins
exhibit some tendency to distinguish themselves from each other, so that
the lack of correlation between perceived similarity and cognitive ability
for MZ twins reared together may reflect that what would be a positive
correlation is squashed by the element of pressure towards distinctiveness.
From the fact that this one dimension does not respond particularly well to
the perceived similarity within the classes MZ and DZ, it does not follow
that the difference in personality between the classes is not primarily due
to differences in their perceived similarity. None of these studies adresses
this. In fact, the tendency for perceived zygosity to influence personality
similarity may indicate that between, though not within, the two classes the
difference in scores on this variable is due to the difference in physical (as
measured by perceived) similarity. In any case, a potentially more powerful
study done by Horn, Matthews, & Rosenman (1981) lends strong support
to the hypothesis that physical appearance differences, and not differences
in zygosity, are responsible for personality differences in similarity between
MZ and DZ twins. They applied analysis of bloodgroup differences as a
measure of zygosity in DZ twins and found, for 18 California Personality
Inventory (CPI) scales and value orientation, an "absence of any correlation between personality and genetic similarity (as judged by bloodgroup
data), coupled with a significant correlation between personality and physical appearance 2 ," which "may mean that the personalities of MZ twins are
2Physical traits: height, eye color, hair color, hair type, baldness, site of baldness,
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more alike than the personalities of DZ twins for nongenetic reasons." The
researchers point out that there was one of the personality variables (extroversion) that showed a tendency (though not significant) towards positive
correlation with bloodgroup data (0.100, compared with 0.254 and 0.212
for the difference in CPI and value orientation scores, respectively, with difference in physical traits, p < .05)3, and of course cognitive ability, if it had
been measured, might also have shown such a tendency. Nonetheless, the
researchers seem quite justified in saying, "These results point to what may
be a problem in the· application of the twin method to the study of personality." In addition, they cite a similar result reported in Carter-Saltzman
& Scarr-Salapatek (1975) reporting "that neither cognitive nor personality
measures were consistently related to bloodgroup differences in their sample of DZ twins" (Horn, Matthews, & Rosenman, 1981). The researchers
also point out that the fact that their measures "concentrated on various
aspects of the head and face may have been responsible for the emergence
of the significant correlation between physical appearance and personality,"
whereas the Scarf & Carter-Saltzman (1979) study used physical measures
·like height, weight, and stature, and yes-no questions asking whether the
twins looked alike, dressed alike, and were frequently mistaken for each
other. Horn et. al. report picking "traits that, in our judgment, are used
frequently in everyday life to distinguish individuals from one another," so
it may be that the failure to significantly relate physical appearance similarity and cognitive similarity in the later Scarr & Carter-Saltzman was
due to their not identifying the right measure of physical similarity that
accounts for the difference in cognitive scores. On balance, the presence
of significant results in the Horn et. al. study, as opposed to the absence
of disconfirming evidence on environmental similarity in the later Scarr &
Carter-Saltzman data, together with the absence of confirming evidence in
the earlier Carter-Saltzman & Scarr-Salapatek data, tips the scales against
the equal environments assumption and in favor of the hypothesis that
personality similarities result from physical appearance similarities. In the
words of Horn et. al., "if physical traits determine a person's social-stimulus
value for others, and thereby exert some control over social learning exhandedness
3The CPI-bloodgroup correlation was -0 .045. For value orientation and bloodgroup it
was 0.010. And for extroversion and physical traits it was 0.014
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periences, it seems reasonable to question the appropriateness of basing
heritability estimates on comparisons of MZ and DZ twins."

Twins-Reared (or Living) Apart
The Minnesota study of twins reared apart began in 1979, and has been
the first of its kind in the United States in 40 years, partly due to the
exotic nature of this research, and perhaps partly due to the sensitive nature of the topic. Preliminary reports and results from the study already
were indicating high heritability for personality traits, including very complex behaviors and preferences (Holden, 1980; Lykken, 1982). A slightly
different type of study, "of twins who, though reared together, have subsequently lived apart for a period of at least 5 years," was initially described
in Gedda & Brenci (1983) prior to the release of any results. The other major ongoing study of twins reared apart is in Finland, the results of which
have confirmed research in the reared-together paradigm that the environment outweighs genetic factors in determining neuroticism (Koskenvuo,
Langinvainio, Kaprio, & Sarna, 1984), and that MZ twins reared apart are
more similar in some traits than are twins reared together (Langinvainio,
Kaprio, Koskenvuo, & Lonnqvist, 1984). The most important result in
these studies was that the heritability estimates were quite low compared
to previous studies of extroversion and neuroticism by Shields (1962). The
researchers curiously speculate that "the environmental source of variance
may be greater in Finland" (Langinvainio et. al., 1984).
Data have been coming out of the Minnesota project gradually over
the last eight years, e.g., McGue, Bouchard, Lykken, & Feuer, 1984, which
presents evidence for a significant correlation between MZ twins for speedof-response as an information processing ability. Many of the data that
have been reported in the popular press are anecdotal, so a more complete
appraisal of the study will not be possible until it is fully documented.
Nothing substantial has been found in the present literature search that
addresses the question of the effects of physical similarity on environment
similarity for twins reared apart. The one paper that is known to have
been written on a related issue was that of Thomas Bouchard (1983), which
employs a measure of dissimilarity of environments on twins reared apart
and finds insignificant effects on intelligence quotient (IQ). But this work
12

looks at environmental similarity at a fairly superficial level; in particular
it does not test for environmental similarities that might have arisen from
similarities in physical characteristics of the twins, and as such appears to
ignore the relevant alternative explanation of the data.

Adopted Children
Many of the studies of adoptees over the last ten years, as before, have
been studies of intelligence. The results present a very mixed picture. On
the one hand, there are studies like that of Scarr & Weinberg (1978), which
concludes that genetic differences dominate the family environment in determining IQ, and of Scarr & Vee (1980), which concludes that IQ is highly
heritable, but that achievement scores are not. Other studies indicate that
IQ is more malleable than had been previously thought (Scarr & Weinberg, 1977) and that its heritability is only moderate (Horn, Loehlin, &
Willerman, 1979). Still others, like the later Texas Adoption Study (Horn,
1983), have been very hesitant to say anything. In this latter case, the
researcher concludes that IQ resemblance to biological parents is greater
than to adoptive parents in adoptees, but that the effect decreases after
age 10, despite other studies that say the trend is the opposite (more heritability) with age. A recent overview (Plomin & DeFries, 1981) concludes
that recent data "point to less heritable influence on IQ than is indicated
by the widely cited older data." Many of the overestimates may have been
due to methodological flaws in the earlier studies, and of course there is the
well-known scandal of doctored data in the work of Cyril Burt. The most
ambitious study of cognitive ability and intelligence on adopted children
in this decade has been the Colorado Adoption Study (Plomin & DeFries,
1983; Baker, DeFries, & Fulker, 1983).
A second strain of research in the literature on adoptees involves the
study of antisocial behavior, alcoholism, and criminality. Evidence correlating antisocial behavior in adoptees separated at birth from their biological
parents with that of the biological parents themselves appears in Cadoret
(1978). Since antisocial behavior is highly correlated with alcohol consumption, it is worth investigating whether this is the cause. Cloninger, Bohman,
& Sigvardson (1981) concluded that the most common type of susceptibility to alcoholism is not highly heritable, though the less common type is.
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Cadoret & Cain (1981) presented evidence that antisocial or mentally retarded biological parents predict adolescent antisocial behavior in adoptees,
and in a similar vein Horn (1983) showed that, depending on whether alcoholism is present, criminality shows familial patterns. Evidence for the
effect that a discontinuous mothering experience in infancy can have o~ antisocial behavior in adolescence (Cadoret & Cain, 1981) may suggest that
antisocial parents could subject their children to a more harrowing adoption experience, and that this could account for the apparent heritability,
but in any case there is important evidence that low physical attractiveness
contributes to criminality (Bull, 1982). Despite this, Gabrielli & Mednick
(1983) in their strong statement in favor of heritability of criminal tendencies, never mention the data on physical attractiveness in their paper as a
possible explanation for their findings.
Adoption studies appear to be becoming more pop~lar for the study
of general personality. One argument in favor of this type of study is
that it provides more conservative estimates of heritability than do twin
studies. For example, Scarr, Webber, Weinberg, & Wittig (1981) assessed
adoptees for extroversion and neuroticism, and concluded that "estimated
heritabilities for the personality measures were much lower than those obtained in studies of identical and fraternal twins, which suggests that twin
studies have exaggerated the degree of genetic variation in personality."
Other studies have also found small correlations for personality in adopted
children studies (e.g., that of Loehlin, Horn, & Willerman, 1981) and a
preponderance of the variance in personality being due to within-family
environmental or non-additive genetic (specific to the individual) differences (Loehlin, Willerman, & Horn, 1985), although the former study did
find higher heritability ratings . (e.g., for extroversion) for a well-measured
subgroup.
In general, the objections to twin studies based on the effects of physical
characteristics on the environment hold as well for adoptee studies, since
physical appearance is partly the result of parental genes. But the more
modest results achieved in adoptee studies make it less likely that they will
be blown out of proportion in accounts that influence policy.
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Social and Personality Consequences of Physical Characteristics
While the analysis presented thus far argues strongly for the possibility that
the hereditary component identified in twin and adoption studies is really
a component of environmental difference determined by physical characteristics, it does not detail the mechanisms by which physical characteristics
can feed back on one's behavior in response to a social environment. Just
what physical variables can affect, and how, is the subject of much research
in social psychology to which we now turn.

Physical Attractiveness
A good deal of literature has established that physical attractiveness is responded to differentially in a social setting, and that it can affect one's
behavior and success at various endeavors. Overviews of the attractiveness literature can be found in Adams (1977), who explores the relations of
attractiveness to stereotyping, social exchange, personality patterns, and
social behavior; Kalick (1978), who reviews the evidence that an attractive
appearance has pervasive advantages in life; Cash (1981), who provides
an annotated bibliography of the subject; Hjorland (1982), who is critical of much of the work; Snyder, Tanke, & Berscheid (1977) who claim
that the literature supports the assertion that "attractive persons are perceived to have virtually every character trait that is socially desirable to the
perceiver"; and Berscheid & Walster (1974), who enumerate the benefits
of attractiveness thusly: "Physically attractive people, for example, were
perceived to be more sexually warm and responsive, sensitive, kind, interesting, strong, poised, modest, sociable, and outgoing than persons of lesser
physical attractiveness" (quoted in Snyder, Tanke, & Berscheid, 1977).
The effects of attractiveness apparently begin in infancy. Hildebrandt
& Fitzgerald (1983) show how it may affect bonding in the earliest years.
Work with older children also shows its importance. David Zakin (1983)
gave third and eighth graders pictures and descriptions of other children,
and found that attractiveness was more important for friendship choices
than athletic ability or sociability in both sexes and age groups. That the
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effect may abate somewhat once children get to know each other is supported by Krantz, Friedberg, & Andrews (1985), who found a moderate
relationship between objective attractiveness and popularity in third and
fifth graders. Data from Felson & Bohrnstedt (1979) also ran somewhat
counter to that of Zakin, indicating that in grades six through eight, perceptions of athletic and academic ability "affect those of physical attractiveness
but not vice versa," but they offer that "the role of the relative ambiguity
of stimuli associated with physical attractiveness compared to ability is advanced as an explanation of the findings," and acknowledge that "the bulk
of experimental research has supported the position that physical attractiveness is important in impression formation." Comments on this work
can be found in Campbell (1979). There is evidence that some teachers
discriminate against unattractive children in grading (Felson, 1980).
A number of studies have demonstrated the effects of both objective
and self-rated attractiveness on attitudes. For example, Abbott & Sebastian (1981) correlated both self- and observer- ratings of attractiveness
with success expectations in undergraduate women. Cash & Smith (1982)
showed that objective attractiveness is related to self-perceived androgyny, internality, success expectancies, lower anxiety, and depression among
males. At least two recent studies have established that attractive women
can induce shyness in others. Bernstein, Stephenson, Snyder, & Wicklund
(1983) found that males were less likely to approach attractive females unless another reason for affiliative behavior could be found, and Alain (1985)
found that female subjects asked for help significantly less from a ficticiously paired attractive (vs. unattractive) female co-worker. The former
paper also mentions that people tend to discount physical attractiveness as
a cause of social behavior.
A number of studies have looked at the effects of physical attractiveness on interpersonal attraction itself. In addition to those cited above
on children, Kleck, Richardson, & Ronald (1974) found effects of physical
appearance cues on interpersonal attraction on children. Stroebe, Insko,
Thompson, & Layton (1971) found effects on interpersonal attraction in
adults. Green, Buchanan, & Heuer (1984) presented evidence that physical
attractiveness is important in video dating choices, that both sexes prefer
attractive partners. There has been a debate in the field about whether
romantic attraction is monotonic in attractiveness of the other or whether
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the matching hypothesis, that men and women of similar attractiveness are
drawn to each other, might describe reality better. A new way of examining the matching hypothesis appears in Kalick & Hamilton (1986), who
found that a computer simulation in which "subjects" were to seek to maximize the attractiveness of their mate produced a significant intracouple
attractiveness correlation "in the upper range of those reported in actual
studies of existing couples." As noted above, attractiveness can have a
significant impact on success expectancies. Other literature seems to say
that this may reflect reality all too well. Studies by Blouin et. al. (1982),
Gilmore, Beehr, & Love (1986), and Cash & Kilcullen (1985) demonstrate
that attractiveness can have an important impact on employment decisions,
even under controlled experimental conditions in which resumes and pictures are shuffled. Dickey-Bryant, Lautenschlager, Mendoza, & Abrahams
(1986) suggest that their data on the long term effects (and an absence of
short-term effects) of attractiveness on performance at a military service
academy show that "organizations can foster stereotypes". The effects of
attractiveness on a number of other variables have been explored, including
which political party one is perceived as belonging to (Johnson, 1985), personality style (Krebs & Adinolphi, 1975), Machiavellianism (Singer, 1964),
marriage (Murstein, 1972), and ability to induce opinion change (Mills &
Aronson, 1965).

Other Physical Variables
Besides attractiveness, many other physical variables have been studied to
determine what effects they may have on personality, behavior, and one's
image with others. Some studies have looked at the effects of multiple
variables, e.g. Harrison, Gison, & Hiorns (1976), who found significant
levels of assortativity in marriage for stature, weight, and other bodily
dimensions, in addition to IQ, and also that length of courtship and distance
of residences were inconsequential as predictors of marriage in Oxfordshire
villages. Mazur, Mazur, & Keating (1984) found relationships between
facial appearance, height, athletic physique, and social mobility at West
Point.
Other studies have focused more narrowly on the effects of a variable.
For instance, Bosse et. al. (1976) found that subjects showed some pref17

erence for people with healthy skin in evaluations of social and erotic attractiveness, status in work settings, and intelligence. Hirokane & Yoshida
(1984) did experiments that pointed to the face (in males) and the voice
(in females) as the most dominant cues in impression formation. Some es·pecially interesting work by Paulhus & Martin (1986) showed correlations
between minor physical anomolies 4 and clumsiness, emotionality, extroversion, masculinity, femininity, and Type A personality in adults. The
possible explanations they offer in the discussion are exclusively biological
(genetic and congenital), yet as they point out it is "only the overall count of
MPA's, not any individual anomoly" that is predictive of personality. This
leads Paulhus & Martin to prefer a congenital explanation rather than one
in terms of genetic markers. In other words, they hypothesize that factors influencing development during pregnancy (like exposure to synthetic
hormones) and other embryological events are what affect temperament.
In either case, the true cause of temperamental differences in these subjects could be an environment and self-concept that respond to the MPA's,
whether they themselves are genetic or congenital. The researchers do not
discuss this possibility. A series of papers in the late 1950s dealt with the
effects on behavior of yet another variable with genetic causes, namely ages
of maturation (Jones, 1957; Jones & Mussen, 1958; Mussen & Jones, 1957;
1958).
Several researchers have investigated the effects of gross physical characteristics (height, weight, and physique) on personality, assessments by
others, and behavior. For example, Monnelly, Hartl, & Elderkin (1983)
found that femininity of body type (gynemorphy) was a strong predictor
of alcoholism in males, and that parental alcoholism entered only in the
secondary regression analysis. A more directly social study was done by
Litman, Powell, & Stewart (1983) who found that small differences in body
build lead to large differences in attributions by others, so that stereotypes
are what they call "fine grained". Other, earlier work on physique includes
that of Hood (1963) and, of course, William Seldon (Nordby & Hall, 1974).
4The 17 standard MPA's of the head, face, hands, and feet are asymmetrical ears,
soft and pliable ears, malformed ears, attached earlobes, ocular hypertelorism (widely
spaced eyes), low-seated ears, multiple hair whorls, atypical head circumference, single
palmar creases, webbed toes, large 1-2 toe gap, furrowed tongue, smooth-rough tongue,
epicanthus, curved fifth finger, long third toe, and steepled palate.
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That gross physical characteristics can have an effect on others' judgments
at an early age was demonstrated by White, Mauro, & Spindler (1985),
who found that Canadian preschoolers are primed to notice differences in
body-weight type, and to use it as a dimension to categorize peers. Some
effects of physical variables on self-concept were demonstrated by Pang, Mizokawa, Morishima, & Olstad (1985), who found that Japanese-American
children show self-concept sensitivity for fiat noses and small stature. "It
is suggested," they write, "that Japanese-American subjects demonstrated
an unhappiness with a part of themselves that could have ramifications
in their careers and personal development." Earlier studies on the effects
of height on social judgments, and vice versa, include those of Koulack &
Tuthill (1972), Dannenmaier & Thumin (1964), and Feldman (1971).

Self-Image and Self-Perception
In addition to studies that investigate direct effects of physical variables on
behavior, a good deal of work has been done on the breakdown between the
effects of objectively measured physical characteristics on one's self-image
with respect to them (e.g., self-perception and body images), and the effects of self-image and self-concept on behavior. The literature seems to
speak with one voice on the latter topic, with evidence pointing toward the
importance of having a positive self-image with regard to physical characteristics. Richard Robertiello (1976) relates evidence that having a poor
body image can lead to seeking objectively attractive mates. On the positive side, Gerhard Vagt (1979) presented evidence that considering one's
self attractive improves social adjustment and lessens overall problems for
ninth graders. A more sweeping statement has been made by Larry Tucker
(1984), whose statistical analyses indicated that "male personality is partly
a function of the body build perceived as self, the image viewed as ideal,
and whether a discrepency exists between the figures perceived as self and
ideal."
The effects of physical variables on self-perception and self-image are
somewhat less clear, although the evidence points to some definite effects.
Marie Lawson (1980) found that second, fourth, and sixth graders held
strong body-type stereotypes, but did not apply them to classmates or
their own self-esteem. Explanations offered included the youth of the sam19

pIe (stereotypes increased with age in this study) and familiarity with classmates. The literature on the relation between objective and self-ratings of
attractiveness and self-image points to a positive relationship, with some
hedges. Rand & Hall (1983) fbund high accuracy of self-ratings of attractiveness for females, but low for males. Pittenger & Baskett (1984) found a
significant positive correlation between self and observer attractiveness ratings, but they failed to find a significant correlation between self-concept
scores (using the Tennessee Self-Concept Scale) and the attractiveness ratings by others, and "only a liinited relationship between self-concept and
self-perception". The failure to find significant relationships can in general
be misleading if the effect size expected in the first place was not large
enough to result in significance for the amount of testing done. There are
other, more affirmative conclusions on the question of whether objective attractiveness and self-image are importantly related. One comes from work
by Zakin, Blyth, & Simmons (1984), whose evidence indicated that attractive purbertal girls exhibit lower self-esteem during development "because
their self-image is more intimately connected with their physical appearance" than is that of less attractive girls. More generally, Richard Felson
(1985) studied students of both sexes in fourth through eighth grades and
found that "reflected appraisals of peers are an important source of selfappraisals of physical attractiveness." Another study that demonstrates the
effects of a manipulation of appearance on self-perception and self-image
is that of Kellerman & Laird (1982), who found that eyeglass wearing, in
a random assignment and controlled test, increased self-ratings of stability, scholarliness, and competence, indicating that aspects of appearance
especially associated with particular traits may have some influence on
self-perception of those traits.
It is worth emphasizing that explaining behavioral choices and personality as effects of the social response to one's appearance does not require
showing that subjects be aware of the differential effects on their environment caused by their physical characteristics, or even that these differences
show up in self-image or self-concept scores. To the extent that behavior is
affected by what one is encouraged to do (or discouraged from doing) as a
result of one's appearance, it need not be the case that self-concept scores
differ among subjects who are differentially affected on this basis. Nonetheless, the evidence that does exist, and that has been reviewed above, for
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a positive chain from physical variables, through self-image, to behavior,
gives some credence to this mechanism for explaining some of the effects
of physical characteristics. The mechanism is often proposed as an explanation in the literature. For instance, Liha Zahr (1985) found a high
(0.48) correlation between objective attractiveness and school performance
(GPAs) in Lebanese school children, and concluded that this may reflect
greater self-esteem on the part of attractive children.

Self-Fulfilling Prophecies and Behavioral Confirmation
Related to evidence about the mediating role of self-image and self-perception
in determining behavior are the hypotheses of self-fulfilling prophecies and
behavioral confirmation as mechanisms by which physical characteristics
can feed back on behavior. Early work on the self-fulfilling prophecy appeared in Merton (1948). Much of the work in the last decade has been
done by Mark Snyder and his colleagues, who have in particular applied
the idea of self-fulfilling prophecies and behavioral confirmation to attractiveness and its effects (Snyder, Tanke, & Berscheid, 1977; Tanke, 1977).
Snyder, Tanke, & Berscheid showed that subjects who were perceived to
be attractive in a controlled experiment came to act more friendly and
in a more likable manner. Carlos Sluzki (1976) found the "Latin lover"
stereotype to be "a model of the self-fulfilling prophecy". In particular, he
postulates the following ingredients that go into producing Latin lovers:
"( a) The 'neutral' face-to-face distance for Latins is similar
to the 'seductive' face-to-face distance of non-Latins. (b) NonLatins do not detect the influence of their own cultural stereotype, the Latin lover, in their perception ofthe other's behavior.
(c) If the non-Latin chooses to contri bu te his /her share of sed uctive behavior, he/she will label that performance as a 'response'
to the message attributed to the Latin. (d) The Latin, in turn,
is forced by the pressures of his own cultural stereotypes to respond to a seductive advance with more seductive behavior; he
labels his own behavior as a 'response' to uncalled-for behavior
on the part of the non-Latin" (Sluzki, 1976).
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Similarly, the self-fulfilling nature of sex differences in behavior is explored
in Zanna (1975).
Some more recent work has been done to support the hypothesis that
stereotypes can be self-fulfilling through a process of behavioral confirmation. For instance, Richard Lerner (1982) reported studies indicating that
"children and adolescents may promote their own development as a consequence of their characteristics of physical and behavioral individuality,"
and that "these characteristics allow people to promote diffential reactions
in their relationships with others (e.g., parents, teachers, or peers); these
reactions feed back, thus affecting further development." His studies "focused on characteristics of physical individuality, such as body type and
physical attractiveness, and on characteristics of behavioral individuality,
such as behavioral style or temperament." A few years later, Buse & Pawlik (1984) showed that among 19 to 24 year old military recruits, subject's
reports of their self-attributed personality traits were influenced by their
beliefs in a typology that associates their physique with these traits. These
data, of course, could also have appeared under the "Self-Image and SelfPerception" subsection since they indicate how self-perceptions can come
about as a result of physical characteristics, but the data also say that how
strongly one has come to believe in the typology is important in determining how likely it is that one's self-perceptions conform to it. The work on
behavioral confirmation and self-fulfilling prophecies generally gives one a
finer grained understanding of how physical variables can affect behavior
than does work that just relates these variables to self-perception and selfimage, because it focuses on the interchange between the person and the
situation. That this interchange is more complicated than was perhaps first
envisioned by those working in this area is something that is now broadly
acknowledged, and the more recent consensus seems to be that a moderate
position on behavioral confirmation, taking into account that expectations
are held by both the person in question and those with whom he or she
interacts, is more appropriate. s
5This was pointed out to me by Elizabeth Newton.
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Problems in Inferring Heritability
The reviews of behavioral genetics and of the social psychology of physical
characteristics given herein allows us to identify some serious and quite
general problems that twin and adoption researchers must face before they
can make any strong claims about the heritability of complex behavior
patterns. The major problems are described below.

Influence of Physical Characteristics on Environment
Genetic causes of behavior and effects of the environment that respond
to physical characteristics are confounded in all but a few of the twin and
adoption studies reported over the last ten years. The exceptions to this are
studies comparing the predictiveness, for personality, of bloodgroup data
and genetic similarity with that of physical appearance similarity. Overall,
this latter group of studies, if anything, support the explanation in terms
of physical appearance and characteristics rather than a genetic one, but
one would hardly guess it by reading the claims coming. out of the twin
studies, since in these it is apparently taken for granted that the increment
in correlation of traits from DZ to MZ twins is due (especially in the case
of twins reared apart) entirely to the genetic causes of personality traits.
Seldom if ever is the genetic cause of a behavior assumed only to be relative
to a given culture, or the result of inducing a similar environment, or the result of prejudice, stereotyping, self-fulfilling prophecies, or the constraining
influence that one's physical characteristics have on one's options.
The review of the social psychological evidence reveals a large number
of established, causal relations between physical characteristics and personality traits. This, together with the facts that MZ twins are more likely to
be similar on each of these physical variables than are DZ twins, and that
adopted children are more likely to be' similar to their biological parents
than to their adoptive parents on these dimensions, leads one to the possibility that in fact all of the increment in personality similarity in these
studies is the result of the greater physical similarity creating a more similar
self-view, social context, and options. If each of the physical variables can
be shown individually to contribute to behavior, as indeed they each have,
then the compounding effect of having all of them be similar in MZ twins
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could lead to such similarity in social interaction that it would be surprising if very similar interests, personality, and behavior did not emerge in the
twins. The same argument can be made, to a lesser extent, for adoptees and
their biological parents, but since the estimates for heritability in adoption
studies are substantially lower than in twin studies (Scarr, Webber, Weinberg, & Wittig, 1981), there is less similarity difference to explain between
adoptees and their biological versus their adoptive parents. The higher
heritability estimates in twin studies could be the result of physical characteristics having an interactive, super-additive effect on development, so that
the expected personality similarity, when two physical characteristics that
are attended to as a pair are both shared, would be greater than just the
sum of the expected similarity increments from each characteristic alone.
In any case, the empirical result stands, that adoption studies provide the
more conservative estimates of heritability.
How would adoption studies have to be modified to control for physical
appearance similarity in measuring personality similarity? One way would
be to regress personality similarity on both genetic (bloodgroup) similarity
and physical similarity and to see which has predictive power. This would
be the analogue in the adoptee domain of the Horn, Matthews, & Rosenman
(1981) study on DZ twins, which found no significant correlations between
bloodgroup differences and any of the personality scores they measured,
and significant correlations between physical trait differences and all personality variable differences except extroversion. The prediction would be
that a similar result would hold for adoptees. Although this method seems
to have the potential to disprove the geneticist position, it would be very
difficult for it to have the opposite effect, that of soundly establishing geneticism for complex behavior patterns. The reasons are (1) that higher
correlations between bloodgroup and personality than between physical
traits and personality could just reflect the effects of physical characteristics more likely to be similar in cases of high genetic similarity but not
included in the physical trait measures, and (2) that an exhaustive circumscription of physical traits that might affect personality is very hard to
elicit. A partial list of the physical characteristics with some genetic basis
that might interact with and affect the environment includes sex (the one
variable usually controlled for in twin and adoption studies), race, physique,
maturation (early/late), stature, strength, saliva secretion, tear flow, over-
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all physical attractiveness, eyesight, hearing ability, agility, circadian cycles,
genetic defects, brain dominance (cerebral, lateral, ocular), sense of smell,
ethnic group, sense of taste, fertility, voice characteristics, skin tone, complexion, hormone levels, menstrual cycle, metabolic characteristics, specific
appearance characteristics (eye color, hair color, musculature, minor physical anomolies, and a long list of facial and other features), and posture.
Of course, there is a lot of overlap in the information contained in these
variables, but it seems reasonable to hypothesize that facial features, for instance, could individually have additive effects, and that sets of them could
have interactive effects, in addition to an effect for the gestalt of overall
attractiveness.

Embeddedness 'In a Shared Culture
A geneticist might argue that the complaint about the confounding effects of
genetic encoding and feedback from physical characteristics is really just one
of terminology. For whether the impact of genetics on behavior is direct or
indirect, the argument might go, the fact of its presence does not change. If
the dispute is indeed just one of terminology, it still seems nonetheless to be
one of substance. In the indirect account, in which physical characteristics
affect the self and its environment, the effects of genetic similarity arise
for behavior only because the one factor that is not being manipulated
in almost any of these studies-namely, the culture in which the subjects
live-has uniformities in the way physical characteristics are responded
to. When one begins to consider the fact that cultures can change, and
that personality traits (like the "football player" personality mentioned i .,_.p
earlier) might arise in one culture and not another, it begins to look like \../
the dispute is not just over terminology, but that the two positions are ~ot (
indistinguishable in their consequences, and that a serious effort on the part
of responsible twin and adoption researchers to deal with it is imperative.
The problem with the twin and adoption studies done thus far is that one
can always tell a non-geneticist story to explain the results, and yet that
story never gets told in this literature, or even considered. Changing the
culture to deal with the undesirable behavior that arises in some people
might not be an easy way to go about it, but it may be infinitely superior
to the alternative, which is to assume that the culture is fixed and that
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genetic manipulation is the answer to society's ills.

Need for Incremental Support
What the geneticists have failed to show is that the personality similarities
that arise in genetically related persons are any greater than we would expect them to be from the fact that they share physical characteristics with
known personality consequences that are independent of genetic similarity,
that is, that have been shown to have effects under controlled, experimental conditions. What do we learn about the genetic causes of criminal
tendencies from an adoption study (Gabrielli & Mednick, 1983) that shows
some correlation on this trait for adoptees and their biological parents,
when other studies have already established that low physical attractiveness can lead to criminal behavior (Bull, 1982), and that antisocial behavior
is also highly correlated with mental illnesses with probable genetic causes
(Cadoret, 1978)? The answer, in the absence of a complicated statistical
analysis that takes all the physical variables and their interactions that have
...... -... ...... ----- .. -'.
.- ... .
been shown to affect criminality and shows what incremental evidence for
heritability results from a given study, is apparently that we learn nothing.
It is not that the correlative data for specific physical traits and criminality completely disprove the hypothesis that criminal behavior could be
genetically caused in a manner independent of the environmental response
to the physical characteristics, because the physical characteristics and the
criminality could come in a package that would be validated across cultures
and different environmental responses. Rather, the point is that the whole
situation just seems much more complicated when all the data from social
and personality psychology must be taken into account.
For completeness, two additional classes of problems for inferring heritability from adoption and twin studies are described briefly below. One
involves unique aspects of the twin situation, and the other involves biases
in data collection in twin and adoptee studies. These have less relation to
the problems posed by the social psychology data, but remain as obstacles
in the path of behavioral genetics.
.-
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Aspects of the Twin Situation
A study by Cattell, Schmidt, Klein, & Schuerger (1980) applying multiple
abstract variance analysis (MAVA) concluded that the method "exposes a
possible fallacy in the assumption of the twin method [reared together] that
within-family threptic variance for sibs is the same as for twins." A few
studies have established systematic differences between MZ and DZ twins
that could affect comparisons of the two classes. For instance, Shimizu
& Endo (1983) found that twins experience forced conversion to righthandedness more often than singletons, and that the effect is greater for
MZ than for DZ twins. William H. James (1983) hypothesizes "that in
some pairs of monzygotic twins, the biological insult occasioning the split
[of the zyogote] may also cause a reversal of predetermined handedness,"
but "that this cannot happen if the split occurs before the ovum itself has
acquired laterality." Kendler & Holm (1985) discuss attempts to correct
for the greater prevalence of diseases among DZ than among MZ twins.

Biases in Data Collection
Lykken, Tellegen, & DeRubeis (1978) note that:
"Studies of adult same-sex twins which rely upon volunteer
subjects typically consist of about two-thirds female and twothirds monozygotic (MZ) pairs. Because of this recruitment
bias, the male and dizygotic (DZ) twins in such studies will
be less representative of their respective populations and will
show smaller between-pair variance on many traits than will
the comparison samples of female and MZ twins. This reduction
in between-pair variance results in underestimation of the true
intraclass correlation in the populations of DZ twins and in
overestimation of the true heritability of the trait under study."
They suggest money payments to overcome the bias. Walker & Emory
(1985) claim that interpretive bias and the use of correlation coefficients
rather than mean group comparisons has resulted in an underestimate
of the environmental component in determining IQ scores. Joseph Horn
(1985) gives a response to this article, much of which is an attack on one
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of his studies. Willerman et. al. (1980) looked for evidence of examiner
effects that would "influence family correlations in adoption studies of intelligence," but found no clear bias.

Concluding Assessment
The major points that come out of this review are the following:
1. Researchers in' behavioral genetics have consistently emphasized the
genetic explanations for their data, even when explanations that involve a more complicated story about how traits arise, and a simpler
view of what can actually be encoded in the genes, are completely consistent with the data and are bolstered by evidence from social psychology that has shown physical characteristics to be effective causes
of environmental change.
2. There is evidence from within the behavioral genetics literature itself
(the Horn, Matthews, & Rosenman, 1981 study) that indicates that
the explanation involving the effects of physical appearance is the
correct one, although the data overall are inconclusive and there are
other studies that show, less strongly, that apparent physical similarity, along other dimensions, is not the cause of personality similarity.
On balance, the analysis herein tends to side with the first study.
3. Twin studies in particular overestimate the heritability of complex
behavior patterns. Adoption studies may be more relevant, but they
are harder to control (see the list of variables under the subsection
entitled "Influence of Physical Characteristics on Environment" in
the last section) and are subject to the same inferential problems.
At the very least, the data from the fields reviewed herein support a position of interactionism on the nature-nurture question, and to the extent
that the real cause of "genetic" correlations is the way the environment and
the self respond to physical characteristics, the proposal that might arise
for policy would be very different from the genetic screening and manipulation that are being advocated by some in the wake of the newest twin
research. Better approaches may be to take steps, such as those outlined
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in Garcia (1984) to counter classroom discrimination, or as discussed in
Durkin (1985), to use television as a counter-stereotyping device, or to apply psychology to lessen the negative influence that physical characteristics
have on an individual's self-image.
The scientific points that arise from this analysis are particularly important to disseminate, because otherwise it will continue to be reported
that those who oppose genetic explanations for complex behavior based
on these studies have no recourse to science, are "unable to hold back the
swelling tide of evidence for the importance of genes," and can only try to
"fight back with words," and "lob political grenades" (Lang, 1987). The
unusual public danger posed by misrepresentation on the part of behavioral
geneticists and those who report their work mal( s it imperative that the
sound, scientific objections to the work be heard I ucUy and clearly. This
is not a question on which science can afford to stumble.
V"
(
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