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Abstract
The nature/nurture distinction originated with Francis Galton, who was also the ﬁrst to realize that twin studies could provide
a crucial test of the contributions of each. Both behaviorists and social scientists made extreme claims for nurture during the
twentieth century. In the Soviet Union Lysenkoism enshrined nurture over nature as a dogma of Marxist biology while in the
West scientists who failed to subscribe to a less dogmatic equivalent were subject to campaigns of casuistic criticism and
character assassination. Findings from experiments of nature such as feral children and attempted gender-assignment
contrary to chromosomal sex, along with recent evidence from autism, Turner’s syndrome, and the link between monoamine oxidase A and antisocial behavior suggest that Galton was substantially correct in thinking nature to be the dominant
factor. But the recent discovery of epigenetic factors, which for example explain genetic differences between identical twins,
suggests caution in accepting the traditional terms of the debate at face value.

Origins of Nature/Nurture: Francis Galton
Sir Francis Galton (1822–1911) introduced nature and nurture
as understood with their modern connotations in his book of
1874, English Men of Science: Their Nature and Nurture.
According to Galton,
The phrase “nature and nurture”. separates under two distinct
heads the innumerable elements of which personality is composed.
Nature is all that a man brings with himself into the world; nurture is
every inﬂuence from without that affects him after birth.

Galton was careful to add that “Neither of the terms implies
any theory: natural gifts may or may not be hereditary; nurture
does not especially consist of food, clothing, education or
tradition, but it includes all these and similar inﬂuences
whether known or unknown” (Galton, 1874: p. 12).
He went on: “It is needless to insist that neither is selfsufﬁcient; the highest natural endowments may be starved by
defective nurture, while carefulness of nurture can overcome
the evil tendencies of an intrinsically bad physique, weak brain,
or brutal disposition” (Galton, 1874: pp. 12–13). Galton
concludes that “In the competition between nature and
nurture, when the differences in either case do not exceed those
which distinguish individuals of the same race living in the
same country under no very exceptional conditions, nature
certainly proves the stronger of the two” (Galton, 1874: p. 16).
Galton noticed that “There are twins of the same sex so alike
in body and mind that not even their own mothers can
distinguish them” (Galton, 1874: p. 13), and made a distinction between what we would now call identical, or monozygotic (MZ) twins (those which developed from a single
fertilized egg cell) and fraternal, or dizygotic (DZ) twins (which
develop from different eggs). Although Galton remarked that
“It occurred to me that the after-history of those twins who had
been closely alike as children, and were afterward parted.
would supply much of what was wanted.” (Galton, 1869:
pp. 294–295) he did not propose that the resemblance of MZ
twins be compared to the resemblance of DZ pairs to assess
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genetic inﬂuence. Only much later in 1924, did Curtis Merriman in the USA and Hermann Siemens in Germany realize that
MZ twins separated at birth provided what appeared to be an
acid test of nature versus nurture because it was presumed that
their common genetics held nature constant while their
different environments varied the factor of nurture (Rende
et al., 1990).

Making a Case for Nurture: Behaviorism
Galton was candid enough to admit “that my evidence may
seem to prove too much, and be discredited on that account, as
it appears contrary to all experience that nurture should go for
so little” (Galton, 1874: p. 16).
The behaviorist John Broadus Watson (1878–1958)
famously claimed that: “we no longer believe in inherited
capacities, talent, temperament, mental constitution, and
characteristics. Give me a dozen healthy infants, well-formed,
and my own speciﬁed world to bring them up in and I’ll
guarantee to take any one at random and train him to become
any type of specialist I might select – doctor, lawyer, merchantchief and yes, even beggar-man and thief, regardless of the
talents, penchants, tendencies, abilities, vocations and race of
his ancestors.” He admitted that “I am going beyond my facts
and I admit it,” but added, “so have the advocates of the
contrary and they have been doing it for many thousands of
years” (Watson, 1930: p. 82).
Experiments by John Garcia showed that rats could be
conditioned to associate the size of a food item with an electric
shock, but that rats cannot be conditioned to associate a shock
with the taste of food. Again, when paired with X-rays causing
illness 1 h later, rats learn to associate the taste of food with
illness, but cannot learn to associate the size of food items with
illness caused in the same way. Clearly, insects with stings and
poisoned baits that rats naturally encounter in their habitat
might account for why the animals associate size with shocks,
and taste with poisoning. But taste would seldom if ever be
naturally associated with an instantaneous insult, and the size
of a food item is no clue to its toxicity. In a similar way, pigeons
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cannot be conditioned to associate odor or sound with food,
but will readily associate its appearance. And even though
pigeons quickly learn to peck an illuminated key before food is
delivered because pecking is a natural food-ﬁnding activity,
attempts to condition them not to peck the key by making
pecking it prevent the food reward have no effect. On the
contrary, once established, pecking persists, even if the pigeon
starves to death as a result (Garcia, 1981, 1990).
In short, there are deﬁnite limits to conditioning, even in the
case of classic laboratory animals such as rats and pigeons, and
it would be astonishing if the same were not even more true of
human beings.

The Cultural Claims for Nurture
Parallel claims to those of behaviorists for the overriding
importance of nurture over nature were made by numerous
social science writers, notably Franz Boas (1858–1942) and his
colleague, Alfred Louis Kroeber (1876–1960). But these claims
remained mere assertions until Boas’s student, Margaret Mead
(1910–78) wrote Coming of Age in Samoa, which purported to
provide ethnographic proof that nurture was indeed the
dominant factor – at least in Samoa (Mead, 1928).
However, the anthropologist, Derek Freeman, followed in
her footsteps in the 1960s, and published a series of books
suggesting otherwise. For example, Mead claimed Samoans
were “one of the most amiable, least contentious, and most
peaceful peoples in the world” but Freeman reports that serious
assault in mid-1960s Western Samoa was 67% higher than in
the USA, 494% higher than in Australia, and 847% higher than
in New Zealand, while common assault was 500% that of the
USA. In Samoa according to Mead “love between the sexes is
a light and pleasant dance,” male sexuality “is never deﬁned as
aggressiveness that must be curbed,” adding that “the idea of
forceful rape. is completely foreign to the Samoan mind.” But
Freeman reports that rape convictions in Samoa of the 1960s
were twice the level of those in the USA and 20 times those of
the UK. At the time Mead was in Samoa, rape was the thirdmost common criminal offense. Whereas Mead claimed that
young girls had “as many years of casual love-making as
possible” before marriage, there was in fact a cult of virginity;
and contrary to her portrayal of it, the pattern of adolescent
crime was much the same as anywhere else. Eventually,
Freeman obtained a confession from one of Mead’s informants
and concluded that Margaret Mead’s credulity for nurture over
nature had led to her being hoaxed by her Samoan informants
(Freeman, 1983, 1998, 2000).
According to Judith Rich Harris, the usual view of cultural
transmission – that the culture is passed down from the
parents to the child – is inadequate and misleading. An
example is language in the USA. The children of
immigrants who speak English with a heavy accent end up
speaking English with no foreign accent at all if they grow
up in a neighborhood of native-born Americans. Harris
thinks that other aspects of culture are transmitted in the
same way as language. In developed societies the parents
start the process at home, but whether children retain what
they learned at home will depend on what they ﬁnd
outside. Indeed, she claims that there are many societies
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where the parents hardly talk to their babies at all, and the
babies do not learn language until they graduate from their
mother’s arms into the local playgroup. They learn both the
language and how to behave from the older children in
such groups, making peers the most important factor in
nurture (Harris, 1999).

Politics Against Nature: Lysenkoism in the USSR
and Parallels in the West
Mead’s close contemporary, Troﬁm Denisovitch Lysenko
(1898–1976) was promoted through positive discrimination in
favor of peasants by Marxist revolutionaries in the USSR, and
ultimately became Stalin’s biology czar. Lysenko took the
nurture-not-nature ideology of ofﬁcial Marxism to bizarre and
extreme lengths, claiming that crops could be ‘educated’ to
grow in winter (so-called vernalization), and that such learning
was heritable. Lysenko denounced Mendelian genetics as
a ‘capitalist’ and ‘clerical conspiracy,’ and denied the
existence of genes, hormones, and viruses. Lysenko also
unconditionally accepted the inheritance of acquired
characteristics, denounced natural selection as ‘Darwin’s
greatest mistake,’ claimed species could transform into one
another without intermediate steps, and believed that ﬁsh in
puddles arose from spontaneous generation (Medvedev, 1969)!
Astonishingly, Lysenkoism became the ofﬁcial genetic
doctrine of the USSR until the mid-1970s, and after 1948,
thousands of scientists were purged, tortured and murdered
in detention, or died of starvation and exposure exiled in
Siberia. The teaching of Mendelian genetics and criticism of
Lysenko’s environmentalist inheritance became a crime, and
Soviet agriculture was forced to adopt Lysenko’s methods,
with disastrous consequences that contributed to
widespread famines and food shortages (Gershenson, 1990;
Medvedev, 1969).
But such proscription of genetics was not limited to the
USSR: in a less ofﬁcial form it also affected the USA, as the
extract from the following letter, signed by 50 scientists and
published in American Psychologist in July 1972, eloquently
attests. After citing “periods when scientiﬁc research or teaching
was censured, punished, or suppressed for nonscientiﬁc
reasons, usually for seeming to contradict some religious or
political belief,” and naming Galileo, Darwin, Einstein, and
‘Mendelian biologists, in Stalin’s Russia,’ as cases, the letter
continues to point out that

Today, a similar suppression, censure, punishment, and defamation
are being applied against scientists who emphasize the role of
heredity in human behavior. Published positions are often misquoted and misrepresented; emotional appeals replace scientiﬁc
reasoning; arguments are directed against the man rather than
against the evidence. And a large number of scientists, who have
studied the evidence and are persuaded of the great role played by
heredity in human behavior, are silent. it is virtually heresy to
express a hereditarian view, or to recommend further study of the
biological bases of behavior. A kind of orthodox environmentalism
dominates the liberal academy, and strongly inhibits teachers,
researchers and scholars from turning to biological explanation or
efforts.
Page (1972)
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Examples of the abuses mentioned in this quotation are
character assassinations of leading researchers who continued
the start made by Galton on testing intelligence and its links to
heredity or to physical factors such as brain-size or race. In
a press campaign reminiscent of those whipped up by
Lysenko, the leading British researcher, Sir Cyril Burt
(1883–1971) was accused of wholesale scientiﬁc fraud after
a biographer had revealed some of complexities of Burt’s
character and sometimes unconventional working methods
(Hearnshaw, 1979). But in 1989 and 1991, the psychologist
Robert Joynson (Joynson, 1989) and the sociologist Ronald
Fletcher (Fletcher, 1991) independently showed that the
attack on Burt had no factual basis. On the contrary, Burt’s
claim that identical twins reared apart have IQs correlated at
0.77 has been vindicated by the Minnesota Twin Study,
which found 0.78 (Rushton, 1994).
According to Stephen J. Gould in his inﬂuential book The
Mismeasure of Man, Henry H. Goddard’s (1866–1957)
pioneering work on IQ in the USA was aimed at “preventing
the immigration and propagation of morons.” But Goddard’s
own conclusion was the opposite: he believed that immigrants’
low IQ scores would rise in better social conditions in the USA
and asserted that “we may be conﬁdent that their children will
be of average intelligence and if rightly brought up will be
good citizens .” Again, contrary to Gould’s portrayal of the
facts, Lewis Terman (1877–1956) reported high IQs of Jewish
and oriental immigrants, and IQ testers such as Goddard and
Terman did not advocate restrictions on US immigration like
those of the 1924 act. In fact, Congress took little or no notice
of IQ ﬁndings in framing the legislation, none of the major
testers testiﬁed, and their publications were not cited in the
legislative record. And although Gould claimed that Samuel G.
Morton (1799–1851) “unconsciously” doctored cranial
capacity measurements to endorse Caucasian “racial
superiority,” remeasurement by John S. Michael in 1988 found
few errors – and those not in the direction asserted by Gould.
Michael concluded that Morton’s research “was conducted
with integrity” and that Gould was “mistaken” (Rushton, 1997).

Test Cases: Sex Determination
The reports of Mead and others were often interpreted as
evidence for nurture against nature, and another example
might be the claims of John Money (1921–2006),
a psychologist at Johns Hopkins University, who held that
sex was socially determined in childhood and could be
reassigned up to age three. He based these claims principally
on the case of ‘Brenda’ Reimer, one of a normal pair of twin
males who was castrated following a botched circumcision
and reassigned female by Money in the 1960s – the ﬁrst ever
attempt to do so with an otherwise normal male. Indeed, the
case became paradigmatic as an apparent proof of the power
of nurture over nature until later revelations revealed an
altogether different story of a conﬂicted child who refused to
wear dresses from the start, rejected girls’ toys, was described
as “boyish” by teachers and who changed his ofﬁcial name to
Bruce. Bruce Reimer revealed the coercive side of the nurture
dogma when he described himself as a David versus the
Goliath of the medical profession and society and eventually

married, adopted children and worked in an all-male
occupation until he committed suicide in 2004 following the
break up of his marriage and suicide of his twin 2 years
earlier (Colapinto, 2001).
In the medical literature as a whole “there is no known case
where a 46 chromosome, XY male, unequivocally so at birth,
has ever easily and fully accepted an imposed life as an
androphilic female regardless of physical and medical intervention” (Diamond and Sigmundson, 2000). On the contrary,
a study of 18 cases of pseudohermaphroditism due to 5-areductase deﬁcit in the Dominican Republic raised as girls who
underwent normal male puberty found that 15 made a full sexrole change and were living with women at the time of the study
(Imperato-McGinley et al., 1979). Similar ﬁndings were
reported regarding the same pseudohermaphroditic syndrome
among the Simbari Anga of Papua New Guinea who had
a radically different culture from that of the Dominican
Republic: after male initiation rites prior to puberty the two
sexes are kept rigorously separate, and ritualized oral sex
occurs between men from puberty until premarital age
(Imperato-McGinley et al., 1991; LeVay, 1993: p. 134).

Experiments of Nature: Feral Children
A natural nature/nurture experiment is presented by feral
children who provide potential answers to the question of how
a child would develop if not nurtured at all, or nurtured by
animals, and a surprisingly large number of cases are known. A
classic example is The Wild Boy of Aveyron, who was discovered aged 12, living in woods in the late 1700s and found to be
mute – but not deaf. He was taught some sign language by
a local doctor who was a follower of Rousseau and a believer
in the power of nurture over nature, but never spoke or
developed social skills or attachments despite the best efforts
of his mentor (Losure, 2013).
A modern equivalent is provided by the case of Genie,
who was kept chained to a stool in a darkened room in
a suburb of Los Angeles for years. Thought to be six on
discovery, she was found to be a 49 lb, 30 800 teenager who
was permanently bent over, unable to walk, incontinent, and
unable to focus on distant objects. Genie was fostered with
psychologists who were enthusiastic about her prospects of
rehabilitation, but she never acquired any real language
ability, despite their best efforts (Rymer, 1993). However,
better results were obtained with Justin, a boy who was
raised as a dog. Justin was left with his grandmother aged
2 months until she died 11 months later, and was then raised
by her boyfriend along with his dogs in a kennel. Discovered
at age ﬁve unable to walk or talk, he was fostered and made
a remarkably rapid recovery, doing well at school and
speaking normally (Perry and Szalavitz, 2006).
Of course, all such cases are anecdotal, but a larger sample
was provided by 165 Romanian orphans who were brought to
the UK in the 1980s. Most were under a year and had suffered
extreme neglect in state orphanages, but by age four, most had
recovered. Eleven older children showed signs of autism, but by
age six most symptoms had ameliorated and their IQs
increased by 20 points compared to an average increase of 7
points in the rest of the group (Frith, 2003: pp. 50–51).
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The Lesson of Autism and Turner’s Syndrome
Autism is another test case, since this early onset illness evidenced by deﬁcits in social and mentalistic skills (often with
severe withdrawal, language delay or complete mutism) was
claimed to be caused by nurturing – or the lack of it – by
“refrigerator mothers” (Bettelheim, 1967).
Today, however, autism is widely accepted to be a genetic –
or at least epigenetic – disorder, and demonstrably runs in
families, with high concordance in identical twins (Aitken,
2008). Nevertheless, and despite the fact that all autistic
children show some kind of learning difﬁculties and that
many are severely retarded, so-called autistic savants
demonstrate remarkable abilities, invariably in mechanistic,
computer-like skills, most notably and frequently calendar
calculation, maths, and music (Treffert, 2000). To the extent
that nurture equates to teaching, such cases show that
although such children can learn and indeed perform
remarkably, they do not do so in ways their parents or
teachers wish, but quite independently, and to internal
directions of their own: what you might call natural, rather
than nurtured, talent (Badcock and Crespi, 2006).
Another crucial experiment of nature that argues the same
case for the ability to be nurtured being determined by a child’s
nature is Turner’s syndrome. Turner’s affects 2–3 in 5000 births
and some Turner’s cases tend to be socially insensitive, easily
upset, impulsive and difﬁcult to control, with some
diagnosed autistic. Turner’s is caused by presence of a single
X sex chromosome without the second X that would
normally be found in a female or the Y that would be found
in a male. A study by David Skuse and colleagues found that
suffers whose X came from the mother were much more
likely to show autism-like social deﬁcits by comparison to
those whose X came from the father (Skuse, 1999, 2000,
2002, 2007; Skuse et al., 1997). Given that family
backgrounds of the sufferers were not otherwise much
different, the ﬁnding argues the same conclusion as autism in
general: nurture via nature, so to speak.

Monoamine Oxidase A and Antisocial Behavior
An even stronger case for the same conclusion comes from the
Dunedin Multidisciplinary Health and Development Study
which tracked 1037 children born in New Zealand in 1942 and
assessed them at two-yearly intervals, with the original sample
96% intact 26 years later. The study notes that childhood
maltreatment increases risk of later criminality by
approximately 50%, and that the earlier it occurs, the more
likely is it to have this effect. Nevertheless, most maltreated
children do not become delinquents or criminals, but the
reasons why are not known.
Monoamine oxidase A (MAOA) is an enzyme that degrades
neurotransmitters such as serotonin, norepinephrine and
dopamine. Disruption of the gene in mice increases concentration of these neurotransmitters along with aggression.
Evidence that this gene might be implicated in violent behavior
in man was found in a Dutch family where eight male members
who had been convicted of assault, incestuous rape, arson, and
attempted homicide were found to lack MAOA entirely. Of 442
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males in the Dunedin sample, 12% who both were maltreated
and had low-activity MAOA accounted for 44% of all
convictions for violence in the sample; 85% with low MAOA
activity showed some antisocial behavior; 45% of those with
high-activity MAOA and maltreatment showed antisocial
behavior; and 25% of nonmaltreated were antisocial
irrespective of MAOA expression. The authors conclude that
Maltreated children with a genotype conferring high levels of MAOA
expression were less likely to develop antisocial problems. These
ﬁndings may partly explain why not all victims of maltreatment
grow up to victimize others, and they provide epidemiological
evidence that genotypes can moderate children’s sensitivity to
environmental insults.
Caspi et al. (2002)

Conclusion: X-Linkage, Epigenetics, and the New
View of Nature and Nurture
Duchenne muscular dystrophy is a classic X-linked recessive
disorder that affects approximately 1 in 3500 males and
results in muscle wastage, paraplegia, and eventual death. But
cases are known in which one of a pair of MZ female twins
has the disease, and the other has not. The reason is that
because males have only a single X-chromosome, they are
effectively homozygous for the disorder, while females, with
two Xs, will usually be heterozygous, and protected by the
non-Duchenne X. On average, half of the cells in a woman’s
body express one X, and the other half express the other. But
because cell lineages inherit their pattern of X-inactivation
from very early precursors during embryonic development,
and because the splitting that can result in MZ twins occurs
at much the same time, it is possible that one of a pair of
such twins may predominantly express just one parental X
and the other the other one, explaining the remarkable fact
that such female twins can be discordant for this classic
genetic disorder (Bainbridge, 2003: pp. 145–154).
There are at least 150 genes linked to intelligence on the
X-chromosome, and verbal IQ is deﬁnitely known to be
X-linked (Goodman and Anderton, 1997). A recent study
found that compared to male, female identical twins vary
more on measures of social behavior and verbal ability
thanks to differential X-inactivation. As a consequence of
this, the heritability of intelligence has probably been
systematically underestimated (Loat et al., 2008). Indeed, the
fact that males have only one X-chromosome to rely on – the
one they got from their mother – almost certainly explains
not simply why so many more males than females have IQs
below 70, but also why 20% more males than females have
IQs above 140. Greater variability is inevitable if only one
X-chromosome is being expressed as compared with the two
on which a woman can normally rely (Lehrke, 1997).
As a result of such ﬁndings as these, a recent study of DNA
expression proﬁles in MZ and DZ twins pointed out that
“molecular mechanisms of heritability may not be limited to
DNA sequence differences.” Indeed, the authors speculate that,
because identical twins reared together or apart are generally
quite similar on measures such as brain-imaging, IQ and
other psychometrics, “epigenetic differences between identical
twins – in other words, those affecting gene expression – are
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much more important than environment” (Kaminsky et al.,
2009). And of course, if this is true, it may well be true of
many other factors that demonstrably run in families, show
high twin concordances, but do not obey classical Mendelian
rules of inheritance – most importantly perhaps, mental
illnesses such as autism or schizophrenia, where Crespi and
Badcock recently proposed a general theory in terms of such
epigenetic mechanisms (Badcock and Crespi, 2008; Crespi and
Badcock, 2008).
At the very least, these recent ﬁndings suggest that Galton –
and indeed most other writers on the subject since – was wrong
to think that effects of nurture could be assumed to explain any
and all differences between MZ twins and that nature explained
all the similarities. It now seems that variations in the
expression of genes like those found in MZ female twins could
also explain observed differences quite independent of any
environmental or nurturing factor. Furthermore, the emergence
of epigenetics and the discovery of a possible regulatory role for
80% of the nonprotein coding DNA which makes up 97% of
the human genome suggests that on the nature side too there
remains much to be learnt (Ecker et al., 2012). Indeed, it has
been argued that the nature/nurture controversy is itself little
more than a cultural expression of more profound genetic
conﬂicts originating in the extreme asymmetry of parental
investment in human beings (Badcock, 2000: pp. 262–268).

See also: Autism Spectrum Disorders; Epigenetic Inheritance;
Epigenetics of Brain Plasticity and Behavior; Galton, Sir Francis
(1822–1911); Psychology, History of (Early Period);
Psychology, History of (Twentieth Century); Social Epigenetics;
Twin Studies and Epigenetics; Twin Studies in Demography.
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