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In late March a book by Christopher Brand titled The G Factor: General Intelligence and its implications. appeared in UK bookstores. It was published by Wiley UK. On April 17, the New York office announced in an unprecedented action “After careful consideration of the statements made recently by author Christopher Brand (as reported in the British press), as well as some of the views presented in his work.. , we have decided to withdraw the book from publication. (Wiley) does not want to support these views by disseminating them or be associated with a book that makes assertions that we find repellant.” (Holden, 1996). It is very unusual for a publisher to break a contract with an author and announce that the reason for the this action is to prevent the dissemination of certain views. The question naturally arises as to what are the views whose dissemination they wish to prevent, and what is the evidence for these views? While Wiley has not been specific as to just what views that were trying to prevent the dissemination of, one presumes they have to do with racial differences in intelligence and the implications for economics and educational policy. Wiley announced (McMillen 1996) that they acted because of “deep ethical beliefs”, but what these were was not revealed. One suspects they were that racial differences and eugenics should not be discussed, but that is merely a guess. 

Fortunately, the author of this review article had seen the Wiley prepublication publicity planned for the jacket (available at http://laboratory.psy.ed.ac.uk/DOCS/crb/new.htm) and decided to review the book. He had obtained a copy, and started this review when the book was withdrawn. The fact that this book was withdrawn in an announced attempt to prevent the dissemination of certain ideas will modify somewhat the nature of this review. It will be longer than the usual review so that the reader will have the opportunity to know what Brand had to say. Also references will be provided so that the reader will be able to find the sources for what Brand claimed. 

Incidentally, this will serve to make clear that the views that Wiley was trying to avoid disseminating were based on well established science. Brands book is not primarily about racial differences or eugenics (the major policy recommendations relate to educational policy). But since much of the controversy has dealt with these issues, and it appears that Wiley’s goal was to prevent dissemination of Brand’s views of these issues, a disproportionate part of this review will be devoted to these topics. This will serve both to inform the reader of Brand’s views on these issues, and to frustrate Wiley’s attempt to prevent dissemination of certain ideas. 

There are several interesting features of Wiley’s actions. In many countries there has been concern about domination of the economy by companies headquartered abroad. This concern has been especially strong with regard to national culture, and the industries that directly affect it including publishing, motion pictures, broadcasting, etc. Usually a multinational firm tries to leave the impression that key decisions affecting the culture or economy are made in the country affected. 

Wiley’s decision is unusual in that it was announced in New York and made in the name of the chief executive, Mr. Ellis, even though the major effect was to cause the withdrawal of a book from British bookstores and to hurt a Scottish author. The very short period of time between the start of publicity in Britain and the decision of Wiley’s New York executives to withdraw the book make it very unlikely that anyone in New York had read the book in detail. 

An interesting aspect of the Brand case, is that the Scottish Nationalist party, which is understood to believe that Scotland should not be ruled in all details from London, might have been expected to take the lead in preventing Scotland from being ruled from America. 

However, their Leader, Mr Alex Salmond denounced Edinburgh and supported the decision of Wiley headquarters in New York to break their contract with Brand, and to remove his book from Scotland’s booksellers That he made this decision shows the power of the taboo against discussing racial differences in intelligence. The author’s royalties from books on intelligence will go not to Scotland, but to those Americans, such as Herrenstein and Murray, Jensen, Seligman, Rushton, Itzkoff (etc.) whose books say much the same as Brands, except with more emphasis on race. Nor will a UK publisher get the revenue, or UK workers get the printing jobs. That even a Scottish nationalist would support a NY decision to withdraw a book by a Scottish author from Scotlandís bookstores shows the strength of the taboo against discussing certain topics. As is well known, there is an organized effort in the US and elsewhere to suppress any discussion of racial differences in intelligence (Pearson, 1991). 

In response to the furor caused by Brand, there were student protests on his campus, apparently left wing students who were opposed to the discussion of racial differences. They claimed that they were made uncomfortable by lectures in which racial and sexual differences were discussed. These complaints led to the announcement of an investigation of Mr. Brands teaching by his University. One suspects this was a result of political correctness since Brand had been lecturing at Edinburgh since 1970, apparently without significant complaints. Thus the investigation on its face appears an effort to penalize him for expressing controversial views. The withdrawal of the book by Wiley meant that debate about Brand’s view had to proceed with many having actual access to the book in which his view were expressed. It is partially to remedy this problem that this summary of the book is provided. 

What is really in this Controversial Book?

Actually, The g Factor: General Intelligence and its implications provides a good readable discussion of what is known about intelligence that differs in most aspects little from what other authors have said (Herrenstein and Murray,1994, Jensen, 1980, 1981, Seligman, 1992, Rushton, 1995, Itzkoff ,1994, etc). The title of The g Factor arises from the psychometricians’ use of the letter g to stand for the general factor which can be extracted from performance on a battery of mental performance chapters. The book is relatively short consisting of only four chapters and a postscript. 

The first chapter is devoted to discussing what is intelligence, and what do psychometricians mean by g. After a brief history of concepts of intelligence and of mental testing, the remarkable fact is presented that performance on most mental tests are correlated. Someone who does well on one test tends to do well on other tests. While this is sometimes described as an unsurprising finding, it is pointed out that the normal expectation is that skills are learned, and time spent on one activity comes at the expense of time spent on other activities. Thus, it is indeed surprizing that there is a positive correlation between different skills. 

It is pointed out how many of the psychologists working on mental abilities have desired to make their mark by identifying a new mental ability that was uncorrelated with the already known. abilities. So far such attempts have failed. For instance, the Piagetian abilities that children master in the course of development were shown to be abilities well correlated with intelligence. 

There is a good discussion of how such a variety of abilities, all of which are correlated, implies the existence of a common factor, g, which is useful for predicting school and job performance. The book deals nicely with the complaint that tests measure only “academic intelligence” pointing out that they provide the only way of predicting success in most occupations, with even noted critics admitting that lawyers, engineers, and chemists virtually never have IQs below 100. Even the military, an organization that is not usually considered to value academic aptitude, still finds tests useful. In one of many great lines in the book (p. 32), “By definition, it cannot be ‘narrow academic skills’ that boost efficiency ratings and remuneration across a wide range of jobs types: grasping capitalist employers and crime-busting police chiefs will surely not be taken in for long by mere scholasticism.” 

The theory that g is merely measuring the social class of the parents is refuted by pointing out that parental social class has only a modest correlation with the education attainments of the children by their early twenties. (p.35). White (1982) reviewed 100 studies in the US and estimated the correlation at about .22. As Brand puts it “Evidently parental socioeconomic status (SES) today scarcely correlates with, so simply cannot be influencing, such a crucial variable as educational attainment in young adults.” 

This chapter has a useful discussion of the lower performance of certain groups (notably blacks) on tests, drawing the useful distinction between the claim that the tests are a valid measure of ability but that some environmental disadvantage of the group (such as racial prejudice) has actually harmed the group, and the claim that the tests are actually biased against members of the group. Evidence is presented that measures of intelligence predict school performance equally well in both groups. (Scarr-Salapetek, 1971, 1972). Likewise, for adults IQ tests correlated just as well with job performance in all racial groups. “Actually, the tests slightly over-predict scholastic and workplace performance by blacks and are to that extent unfair to whites and Asians in competition for the same positions.” (p. 37). The author of this review has provided in this journal a simple graphical exposition of why this is (Miller, 1994). 

The possibility that minority children lack motivation for test taking is disproved by the fact that “black children do perfectly well at laboratory tests that are not correlated with g-such as drawing a straight line, threading beads, and recalling past events.”(p. 37). It is pointed out that when particular items are identified by sociologists and educationists as appearing ‘culturally unfair’ to minorities, black children actually do a little better on these tests (often requiring memory and learning) than on items selected on the basis of being unbiased (and often requiring g).(p. 38). It is pointed out that at every age and every level of family income, that black children are no worse at the Weschler vocabulary than they are at block design (Roberts 1971, but yet vocabulary is probably more culturally influenced than the ability to copy block designs. 

The second chapter of this short book deals with the bases for IQ differences, and in particular, the extent to which they are genetic. There is a nice simple discussion of factor analysis (with a numerical example for the centroid method). 

There is then a fascinating discussion of the biological correlates of intelligence. While there is a brief mention of Jensen’s decision time work, the emphasis is on the inspection time work which Brand himself pioneered (Brand & Deary, 1982). In inspection time experiments the subject is shown (often with a tachiscope) for a fraction of a second two markedly different lines (2.5 inches versus three inches) and asked to say which is longer. 

The minimum time the subject must see the lines to determine which is longer is determined. This task is simple, and has no obvious relationship to intelligence. However, it does correlate with intelligence (as Brand discovered), and the author argues (p. 73) that overall “results are compatible with an estimate that the true IT/IQ r in the full population (including representative proportions of the young, the elderly and the retarded) would be .-75.” The minus sign here indicates that that the time required to tell which line is shorter is less for the more intelligent. 

Somehow it appears that the brains of the more intelligent function differently than the brains of the less intelligent, even on simple tasks where there is no learning involved. This is of course consistent with there being a genetic basis for many differences in intelligence. 

The third chapter deals with issues of nature and nurture. There is now very little dispute among the experts that a substantial fraction of intelligence differences between people is for genetic reasons. Perhaps the most striking evidence comes from studies of identical twins raised apart. Their IQ’s correlated .78. The other twin studies are reviewed, with mention of the study that involved the largest number of monozygotic twins (Lynn & Hattori, 1990) where the correlation for 543 pairs of monozygotic twins was .78 and for 161 pairs of dizygotic twins .49. Like other authors that have reviewed the evidence, Brand finds there is evidence for substantial heritability. 

Brand does violate the taboo of drawing (even if weakly) the eugenic implications the role of genetics in intelligence. He contrasts the implications that might be drawn from a belief in “environmentalism” with those that might result from a belief that genes play a role. He points out that (p. 12) “If children of the future are to receive maximum intellectual and education levels and to be more employable, there would need to be fewer homes where parent and caretakers were un-stimulating, drug-addicted, neglectful, and themselves of low IQ-even assuming large environmental origins of g”. He states, drawing on the Reed and Reed (1965) collected data on 80,000 descendants of the grandparents of 289 state colony patients having IQ’s <70 (and without epilepsy), that the overall rate of retardation would have been reduced by 50% if handicapped people themselves had not had children, even though only 88 of the 289 patients were diagnosed has having retardation of definitely genetic origins. What is happening here is that those suffering from retardation of unknown origin are having children who are themselves retarded, which suggests a genetic cause for most such cases. 

He points out that (p. 120), “A eugenic policy focused on IQ must be attractive to any would-be improvement of human happiness-whether hereditarian or environmentalist.” To those that fear that acknowledgement of genetic influence might lead to state efforts to limit reproduction of certain individuals, he points out (p. 121) that “Acceptance of others’ rights is what protects everyone from state manipulation of any kind; and such acceptance follows perhaps a little more easily from a belief in biologically based individual agency than from an environmentalism that stresses the power of society to shape and even ‘construct’ the individual.” 

The final chapter of the book is titled “Intelligence in Society”, and sets out the policy implications. Since this section appears to be what got the book withdrawn, it will be summarized here, even though doing so risks making the book appear more social in nature than it really is. The discussion opens with a discussion of Jensen’s 1969 article on the failure of Head Start, and his controversial suggestion that the problem was with the lower genetic IQ of black children. Brand comments that (p. 131) “Most educational experts agreed with Jensen and Eysenck that black IQ levels were low (for whatever reason) and that this deficiency helped to explain poor education records and later tendencies to crime and promiscuity. To recognize this deficiency (if not to publicize it) had remained tolerable while the racial differences in IQ seemed changeable.” He suggested that recognizing this became intolerable once the failure of early childhood intervention to correct the problem had become apparent, and been documented by Jensen. 

Brand points out (p. 134) how three events have blocked off lines of dignified retreat for crusaders against the ‘Jensenist heresy.’ First evidence was produced that the tests were as fair and valid for black children as for anyone else (Jensen 1980). Secondly it had become apparent in America that low IQ’s were not generally characteristic of racial and ethnic groups that had experienced discrimination, as shown by Jews and Orientals in America. In Britain, Brand reports that Pakistani immigrants suffer from prejudice and maintain a language, religion, and moral code that distance them from their British hosts yet, their children have always tested as being of normal intelligence once they have learned English, and they slightly outperform English children educationally by mid-adolescence (Brand 1987c). 

Brand points out that “almost the full Afro-American deficit, of some 15 IQ points, could be detected in children as young as three years, born to black mothers who were themselves college educated, married and had no pregnancy complication or health problem. (Monte & Fagan, 1988). Medically and socially matched, these young black children had a mean IQ of 91 and the white children tested at 104.” As he points out, the matching for socioeconomic status and the use of college educated mothers eliminated most of the environmental theories for racial differences that are commonly proposed. At age three most children have not been in school, or been exposed to much of the world outside of their own family and community (i.e. any societal racial discrimination should not have affected them). 

Brand describes the experiments with adoption of black children into the homes of white middle-class homes. This yielded (p. 135), “the usual 8 point IQ gain plus some narrowing of the gap between black and white adoptees at age 7; but by age 17, the black youngsters lagged the white by the usual 12-15 IQ points (Weinburg, Scarr & Waldman, 1992; Lynn, 1994)”. 

He points out (p. 136) evidence against the theory that blacks suffer from being in a white society is provided by the failure of blacks to perform conspicuously better in any of the countries or North American cities run by blacks themselves–indeed, they usually performed much worse. 

Having dealt with the controversial topic of black white differences (this rather mild discussion was apparently the reason that caused Wiley to withdraw the book), the discussion moves on to the practical importance of intelligence. It is pointed out that IQ at age five correlated strongly (r=.50) with educational achievements when they were 15 (Brand did not provide the reference for this in the book, but he privately supplied, Yule, Gold, & Busch, 1981). It is pointed out that many studies in which IQ is unimportant are ones where restriction of range is important. IQ has seldom correlated better than .30 with college grades, but this is because of the restriction of admission to the better students, and because students sort themselves by ability into courses of different difficulties. 

The mental tests that correlated best among themselves (i.e. indexing g) turned out to be the main predictors of occupational success and income (Hunter & Hunter, 1984: Schmidt, Ones & Hunter, 1992). A statement in the text that upward inter-generational mobility is strongly predicted only by IQ is expanded on in a footnote where he points out that difference scores are particularly unreliable (since they are affected by the unreliability from both of the variables that contribute to them). Waller’s (1971) finding of a correlation of .29 between father-son IQ differences and father-son socioeconomic differences would imply a “true” correlation of around .50. As an illustration of the ability of IQ to explain outcomes better than socioeconomic status, several results from the Bell Cure (Herrenstein & Murray, 1994) relating to the probability of dropping out of high school, probability of white males being unemployed for a month, and probability of white out-of-wedlock mothers going on welfare) are graphed. 

The discussion then moves to the implications for educational policy of individual differences in intelligence. Brand points out how many students are forced to study material in school they have already mastered. In Montreal, 45% of the children know 60% of the school curriculum (in French and math) before the years work begins (Gagne, 1986), while in a study of 160 gifted English school children, 60% were found to be doing classwork at a level more than four years below their actual attainments (Painter, 1976). He points out that the top 10% of 7 1/2 year-old-children are higher in g than the bottom 10% of 15 1/2-year-olds (Raven 1989). Brand thus pushes the apparently common sense idea that students should be grouped in accordance with ability. 

Brand points out that although modern educational ideology talks about allowing children to progress at their own speed within mixed ability classes, that as a practical matter this cannot be done since the teacher cannot teach at two levels at the same time. The argument that smaller classes would permit better mixed ability teaching is countered by pointing out that classes of even six would still have virtually the full range of abilities, and that empirical studies regularly show that educational outcomes are unrelated to class size (Walsh, 1995). 

He proposes that the problem of matching children’s mental ages be solved by putting the brighter eight-year-olds with the nine-year-olds, and the slower eight-year-olds with the seven-year-olds. The usual objection to this is that grade advanced children would not have sufficient maturity, emotional age, or moral development to associate with older children. Brand has dug up an impressive list of studies (p. 162) that the mental age predicts these better than chronological age. On 11 out of 12 measures of social and emotional adjustment, gifted children in Grade 3 were found to be more advanced than average children in Grade 6 (Lehman & Erdwins, 1981). He claims that there is no sound evidence that grade advancement will yield either social or emotional maladjustment (Silverman, 1989, and Feldhusen, 1991). 

Brand proposes that children and parents should be free to pick scholastic programs that suit their abilities. It is surprizing that a book with such a mild conclusion should have caused such a furor. How unconventional are the views expressed by Brand, and summarized above. Actually, they differ little from those of other specialists who study intelligence. A survey sent to 1020 experts (Snyderman and Rothman, 1988) showed that there were three times as many who thought the racial differences were both genetic and environmental, as thought it was solely environmental. 

Amazing, there a few other fields where admitting that one believes what is the mainstream wisdom will get one so soundly condemned. 
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“Modern comforts,” says Linda Miller, “are producing a downbreeding of our population which must be reversed”

‘A’ level passes this year are at an all-time high. The question being asked in the mainstream media is:

   Are students doing better or are the tests becoming easier? 
                                       Intelligence and Civilisation
                                                  by Linda Miller
                                           from Spearhead October, 1995
This question helps to disguise the real issue in the same way as these exam results disguise the same important issue. That issue is the intelligence of the population, and the fact that it is dwindling significantly with each oncoming generation.

Everyone who is honest with themselves has noticed it. Incompetence is rife. If workmen are hired to do a job, all too often it is a botched job. The news is constantly full of examples of wasted public funds; financial calculations made by institutions or companies which have proved inaccurate; (Eurotunnel, Canary Wharf, Lloyds’ Names, for example); the shortsightedness of banks making loans to third world countries which will never be able to pay them back, no matter how many rain forests they cut down; and countless other major public fiascos.

Teachers and lecturers complain of soaring levels of illiteracy, which cannot all be explained away by misguided and ineffective educational techniques. Each new year, admittance into secondary schools contains many more pupils than the year before who can neither read nor write and who lack basic skills in numeracy.

University lecturers frequently find that they must attempt to teach new students the grounding in subjects which were insufficiently taught at school. The speed of the decay is gathering a rapid momentum.

Intelligence is biological. Knowledge is the acquisition of facts, but intelligence is the biological potential to understand and to learn.

There are huge variations in levels of intelligence between individuals within a race and between different races, communities or families. Intelligence is inherited. Because there are many genes involved in determining intelligence, it is a very delicate balance. Usually (not always, due to such factors as recessive genes and mutations) intelligent people have intelligent children and unintelligent people have unintelligent children.

If you wanted to improve the intelligence of the next generation in Britain, you would achieve this if you successfully encouraged intelligent couples to have several children and discouraged unintelligent people from so doing. This positive eugenics would result in a more intelligent population.

If, on the other hand, the policy were to encourage the intelligent to concentrate on careers at the expense of having children, and to lavish resources on the less intelligent, who as a rule produce the most offspring, this will result in a rapid lowering of the intelligence of the population.

Civilisation without a eugenic policy is self-destructive. Civilisation could, with the correct eugenic policy, be a great asset to intellectual advancement; but in practice it has always proved to be an implement for the erosion and down breeding of the population.

                                                                   No Advancement

Almost everyone assumes that because of the progress in technology we have now achieved mankind today has mentally advanced from its intellectual level of a few thousand years ago. It is assumed that we have advanced genetically, but this is not the case. Certainly, the genetic characteristics of our population are continually evolving and changing. Civilisation has caused circumstances to arise in which these changes have been happening more rapidly than would otherwise have been the case. These changes have been for the worse. The present-day population is not as intelligent nor as strong of character nor as robust as were the Romans at the time of Cicero over two thousand years ago.

We are right to be proud of the civilisation that we have produced. However, throughout all the astounding progress made in science and technology, sociological progress has not kept up with it. Scientific progress is being maintained by a dwindling minority of non-reproducing intelligent people. This rate of advancement is declining and must eventually cease when no more people of sufficient intellectual calibre are being born. There has been no progress at all in government, religion, language or social organisation.

Astonishing as it may seem, civilisation can, in itself, be blamed for the lowering of the intelligence of the population.

All civilisations inherently contain the seeds of their own destruction. Only a eugenic policy to safeguard against deterioration can avert this decline. It is vital to recognise the negative aspects of civilisation so that we may overcome these problems and develop the first ever civilisation which is self perpetuating.

The solution is simple. It is a eugenic programme of improving racial quality. Civilisation saves the misfits. It is a ‘humanising’ process which sustains and subsidises the weak, the helpless, the morons, the idiots and the inadequates. These elements of the population are a burden carried by the more capable elements.

Without civilisation to protect them, the laws of nature — `natural selection’ — would have culled these people, instead of saving them to reproduce.

Consequently, the gene pool is flooded with the undesirable elements who breed more prolifically.

                                                                  Needs of Survival

In civilisation there is far less impetus to use one’s own intelligence to survive. In primitive society, those who best used their wits, who had energy, who coped best, would survive and live to have children. As a result of this, our ancestors progressed slowly over hundreds of thousands of years. Eventually the population became intelligent enough to form a civilisation.

Next, the forces which lead to the evolution of a higher intelligence became reversed. Civilisation is organised to help all members of society, including the stupid, lazy and shiftless. Therefore, these genetic defectives now survived to procreate and perpetuate their own kind, decreasing the level of intelligence in the population. Extensive research has shown that those of lower intelligence, on average, have more offspring than those of high intelligence. The unintelligent are increasing in number, while the intelligent are shrinking. Similarly, physical weaknesses are also spread. 

This tragic chain of events has doomed every civilisation that has ever existed. For some time, even while the decay is setting in, civilisation can still advance upward due to the momentum of previous inventions, systems and benefits. Eventually, as the intelligence level drops lower and lower still, the population is no longer able to continue to advance civilisation. As the intelligence level decreases further, the ability is lost even to sustain the level which previous generations had achieved. Civilisation then begins its downhill slide, and after another few hundred years, it slides into oblivion.

So, we can know this: the population is less biologically intelligent now than in the past. If the teaching techniques and methods of assessing educational achievement remained constant and unchanged, this would be blatantly obvious. It would be demonstrated by a massive failure rate in examinations.

If this was seen to have happened, the population (or, at least, those left with enough intelligence to become alarmed at this rapid decline) would demand that something be done to stop the down-breeding. This is why teaching techniques have been regularly changed, so that the techniques could be blamed for the inability to read, etc. Also, exams have changed. Course work is more significant in assessment than it used to be. Bad spelling is not penalised. Exams have been made easier. There are set quotas of passes which are awarded regardless of performance. The school league tables put pressure on schools to give the impression that they are doing well, with a high pass rate. However, no matter how these superficial factors cause a lowering of educational standards, we must recognise that the intelligence of the population can only decrease given the pressures of civilisation to increase the quantity of unintelligent children born in comparison to intelligent children.

We are caught in a downward spiral that can only be reversed by a policy of good common-sense eugenics. 
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                          The Limited Plasticity of Human Intelligence
                                                by Arthur R. Jensen
As societies become increasingly technological, the demand for superior intelligence begins to exceed the supply, and the demand for sheer physical labor begins to decline. Increased leisure, early retirement, and a lengthened life-span all raise the premium on intelligence for the social and moral well-being of society. With the eradication of malnutrition and infectious childhood diseases, and as universal public education and the amenities of our technological civilization become more widespread, the improvement of human intelligence, if it is to come about at all, will depend increasingly upon eugenic means. 

We are now gradually emerging from a period of over-optimism regarding the supposed plasticity of intelligence, and the hope of appreciably raising the IQ of those with below-average intelligence through strictly psychological and educational methods. This hope is probably as old as humanity itself. Widespread faith in its practical implementation originated in the 1920’s with the radical behaviorism espoused by John B. Watson. Watson’s behavioristic conception of intelligence has pervaded psychology even to this day, although it has lost favor among the new generation of researchers in experimental cognitive psychology and psychometrics. 

In the behavioristic view, intelligence became equated with learning. Man’s “original nature”, psychologically, consisted only of an undifferentiated, general capability for learning. All that developed throughout the course of evolution was an ever-increasing plasticity of the brain for being shaped by the physical and cultural environment. Human mental capabilities were viewed as wholly a product of learning. The wide range of individual differences (except those resulting from some form of brain damage) was attributed to differences in opportunities for learning, or to differences in the content of learning. It was believed that these differences became socially salient merely due to the fact that some forms of knowledge and skills are more highly valued than others in a particular society. Accordingly, what Western industrial societies recognize as “intelligence” and measure by means of standard IQ tests was viewed only as a specialized collection of particular bits of acquired knowledge and skills which happen to be valued within a specific cultural context. 

Given the view of intelligence as essentially a product of learning, it was reasonable to expect that intelligence itself could be taught much the same way one teaches reading or arithmetic. It led to the optimistic expectation that the intelligence of children in the bottom half of the IQ distribution could be dramatically raised by providing them with early learning opportunities like those enjoyed by children in the top half of the distribution. The well-established correlation between children’s IQs and their parents’ socioeconomic status (SES) was accorded an erroneous causal significance: Low SES children were believed to have lower IQ’s and to achieve less well in school because they lacked the cultural advantages and learning opportunities enjoyed by children from higher SES backgrounds. 

Over the past three decades, hundreds of experiments, many carried out on a massive scale, have sought to prove that intelligence can be substantially raised. In a few studies, subjects were given intensive training over a period of several years. No other field of psychological or educational research has commanded such vast funds nor marshalled such concerted efforts on such a grand scale. The truly remarkable finding is not the few points gain in IQ or scholastic achievement occasionally reported, but the fact that gains are so seldom found, and, when they are found, that they are so very small. The theoretical implication of this finding is that the behaviorist view of intelligence as synonymous with learning (or the products of learning) is seriously in error. Predictions based on this view have repeatedly failed to materialize under the prescribed conditions. 

When gains in test performance have occurred as a result of educational treatments, they have displayed one or more of the following characteristics: (1) they have been small, rarely more than five or ten IQ points; (2) they have been of short duration, fading out within a year or so after the training has been completed; (3) they have been restricted to tasks or tests which closely resemble the actual training procedures themselves, and have failed to generalize to a broader range of mental tests. 

Although I have scoured the research literature, I have yet to find a bona fide empirical demonstration that any psychological or educational techniques have succeeded in significantly raising children’s intelligence. Scores on one particular test or another, or achievement in particular scholastic subjects, may have been raised, usually only temporarily. But these gains are not reflected across a wide variety of tests or school subjects, as would be the case if it were g itself (the general intelligence factor) that had been improved. This conclusion is reinforced by evidence reported in a recent book which summarizes much of the best research and thinking in this field (Detterman and Sternberg, 1982). 

The limited plasticity of intelligence can be more easily understood in terms of the newly ascending view of intelligence as comprising a small number of elementary information-processing capabilities which are closely dependent upon properties of the central nervous system. Learning itself is only one of many manifestations of these elemental processes involving stimulus encoding, discrimination, comparison, short-term memory capacity, speed of transfer of information from short- and long-term memory, and the like. The fact that ordinary IQ tests measure something more fundamental than acquired knowledge is demonstrated by the correlation of IQ with performance on laboratory tacks, such as reaction time, which have virtually no intellectual content whatsoever, but which directly measure elemental information-processing capacities (Jensen, 1980, 1982a, 1982b). That these information-processing capabilities are closely linked to brain functions is shown by correlation of both IQ and reaction time measures with brain-wave measurements (termed average evoked potentials) (Hendrickson and Hendrickson, 1980; Jensen, Schafer, and Crinella, 1981). 

It is now generally accepted that individual differences in IQ and information-processing capacity are strongly influences by hereditary factors, with genetic variance constituting about 70% of the total population variance in IQ (Jensen, 1981). There is also evidence that the genes for superior intelligence tend to be dominant, which is what would be theoretically expected if intelligence is a fitness character in the Darwinian sense, and if it had been subject to natural selection through the course of human evolution (Jensen, 1983). 

The genetic and evolutionary view of human intelligence affords a possible explanation for its quite limited plasticity. If intelligence has evolved as an instrumentality for the survival of Homo Sapiens, it could well be that its biological basis has a built-in stabilizing mechanism, such an that of a gyroscope. Some degree of homeostatic autonomy in the ontogeny of mental ability would safeguard the individual’s capacity for coping with the exigencies of survival. Mental development then would not be wholly at the mercy of often-erratic environmental happenstance. A too-plastic malleability would give the organism little protection against the vagaries of its environment. Hence, there may have evolved homeostatic processes to buffer the semi-autonomous ontogeny of human intelligence, protecting it from being pushed too far in one direction or the other, either by adventitiously harmful or by intentionally benevolent environmental forces. 

Arthur R. Jensen is Professor of Educational Psychology at the University of California, Berkeley, California 94720. Reprints of any of his articles listed below may be obtained from Dr. Jensen. 
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                                                   Introduction
Since 1979, a continuing study of monozygotic and dizygotic twins, separated in infancy and reared apart, has subjected more than 100 sets of reared-apart twins or triplets to a week of intensive psychological and physiological assessment. Like the prior, smaller studies of monozygotic twins reared apart, about 70% of the variance in IQ was found to be associated with genetic variation. On multiple measures of personality and temperament, occupational and leisure-time interests, and social attitudes, monozygotic twins reared apart are about as similar as are monozygotic twins reared together. These findings extend and support those from numerous other twin, family, and adoption studies. It is a plausible hypothesis that genetic differences affect psychological differences largely indirectly, by influencing the effective environment of the developing child. This evidence for the strong heritability of most psychological traits, sensibly construed, does not detract from the value or importance of parenting, education, and other propaedeutic interventions. 

Monozygotic and dizygotic twins who were separated early in life and reared apart (MZA and DZA twin pairs) are a fascinating experiment of nature. They also provide the simplest and most powerful method for disentangling the influence of environmental and genetic factors on human characteristics. The rarity of twins reared apart explains why only three previous studies of modest scope are available in the literature [1-4]. 

More than 100 sets of reared-apart twins or triplets from across the United States and the United Kingdom have participated in the Minnesota Study of Twins Reared Apart since it began in 1979. Participants have also come from Australia, Canada, China, New Zealand, Sweden, and West Germany. The study of these reared-apart twins has led to two general and seemingly remarkable conclusions concerning the sources of the psychological differences - behavioral variation - between people: (i) generic factors exert a pronounced and pervasive influence on behavioral variability, and (ii) the effect of being reared in the same home is negligible for many psychological traits. These conclusions will not come as revelations to the many behavioral geneticists who have observed similar results and drawn similar conclusions [5]. This study and the broader behavioral genetic literature, nevertheless, challenge prevailing psychological theories on the origins of individual differences in ability, personality, interests, and social attitudes [6]. Here we summarize our procedures and review our results and interpretations of them. 

Participants complete approximately 50 hours of medical and psychological assessment. Two or more test instruments are used in each major domain of psychological assessment to ensure adequate coverage (for example, four personality trait inventories, three occupational interest inventories, and two mental ability batteries). A systematic assessment of aspects of the twin’s rearing environments that might have had causal roles in their psychological development is also carried out. Separate examiners administer the IQ test, life history interview, psychiatric interview, and sexual life history interview. A comprehensive mental ability battery is administered as a group test. The twins also complete questionnaires independently, under the constant supervision of a staff member. 

Reared-apart twins have been ascertained in several ways, such as: (i) friends, relatives, or the reunited twins themselves, having learned of the project, contact the Minnesota Center for Twin and Adoption Research (MICTAR); (ii) members of the adoption movement, social workers, and other professionals who encounter reared-apart twins serve as intermediaries; (iii) twins who are, or become aware of, a separated co-twin solicit assistance from the MICTAR staff in locating this individual. Selection on the basis of similarity is minimized by vigorously recruiting all reared-apart twins, regardless of known or presumed zygosity and similarity. We have been unable to recruit to the study six pairs of twins reared apart whom we believe to be monozygotic. 

Zygosity diagnosis is based on extensive serological comparisons, fingerprint ridge count, and anthropometric measurements. The probability of misclassification is less than 0.001 [7]. Where appropriate, our data are corrected for age and sex effects [8]. Due to space limitations and the smaller size of the DZA sample (30 sets), in this article we focus on the MZA data (56 sets). The results reported here are, for the most part, based on previously reported findings, so that the sample sizes do not include the most recently assessed pairs and vary depending on when in the course of this ongoing study the analyses were conducted. 

As shown in Table 1, the sample consists of adult twins, separated very early in life, reared apart during their formative years, and reunited as adults. Circumstances of adoption were sometimes informal, and the adoptive parents, in comparison to parents who volunteer to participate in most adoption studies, have a lower level of education (mean equals 2 years of high school), and are quite heterogeneous in educational attainment and socioeconomic status (SES). Because our sample includes no subjects with IQs in the retardate range ([is less than or equal to] 70), the mean IQ is higher and the standard deviation lower than for the general population. 

[Tabular Data Omitted] 

                                      Components of Phenotypic Variance

If genetic and environmental factors are uncorrelated and combine additively (points we return to later), the total observed variance, [V.sub.t], of a trait within a population can be expressed as 

[V.sub.t] = [[V.sub.g] + [V.sub.e] + [V.sub.m] 

where [V.sub.g] is variance due to genetic differences among people, [V.sub.e] is variance due to environmental or experiential factors, and [V.sub.m] is variance due to measurement error and unsystematic temporal fluctuations. For measures of psychological traits, [V.sub.m] ranges from approximately 10% (of [V.sub.t]) for the most reliably measured and stable of traits (for example, IQ) to as high as 50 to 60% for traits that are less reliable or that show considerable secular instability (for example, some social attitudes). The environmental component, [V.sub.e], can be divided into variance due to experiences that are shared, [V.sub.es], and experiences that are unshared, [V.sub.eu]. Shared events may be experienced differently by two siblings (for example, a roller coaster ride or a family vacation), in which case they contribute to the [V.sub.eu] component. If the total variance, [V.sub.t], is set at unity, the correlation between MZ twins, [R.sub.mz], equals [V.sub.g] + [V.sub.es]. The heritability of a trait equals [V.sub.g]; the heritability of the stable component of a trait (for example, the mean value around which one’s aggressiveness varies) equals [V.sub.g]/([V.sub.t] - [V.sub.m]). [V.sub.t] and [V.sub.m] can be estimated from studies singletons, but [V.sub.g] is more elusive: for monozygotic twins reared together (MZT), some of the within-pair correlation might be due to effects of shared experience, [V.sub.es]. The power of the MZA design is that for twins reared apart from early infancy and randomly placed for adoption, [V.sub.es] is negligible, so that [V.sub.g] can be directly estimated from the MZA correlation. 

                                 Similarity in the IQ of MZA Twins

The study of IQ is paradigmatic of human behavior genetic research. There are more than 100 relevant twin, adoptee, and family studies of IQ, and IQ has been at the center of the nature-nurture debate [9]. The analysis of IQ is also paradigmatic of the approach taken by this study. It illustrates our use of replicated measures, evaluation of rearing environmental effects, and analysis of environmental similarity. We obtain three independent measures of IQ: (i) the Wechsler Adult Intelligence Scale (WAIS); (ii) a Raven, Mill-Hill composite; and (iii) the first principal component (PC) of two multiple abilities batteries. 

The WAIS consists of a set of six verbal and five performance subtests that are individually administered, requiring about 1.5 hours, and that yield an age-corrected estimate of IQ [10]. To avoid examiner bias, we administer the WAIS simultaneously to the twins in different rooms by professional psychometrists. The Raven Progressive Matrices (Standard Set) is a widely used nonverbal measure of problem-solving ability often paired with the Mill-Hill Vocabulary Test, a multiple-choice word knowledge test [11]. In this study, the Raven and Mill-Hill are both administered and scored by computer. The two ageand sex-corrected scores are transformed to have a mean equal to 50 and a standard deviation of 10. The sum of these transformed scores (which intercorrelate about 0.57) provides a separate estimate of IQ. The first major ability battery included in our assessment is an expanded version of the battery used in the Hawaii Family Study of Cognition [12]. The second major ability battery is the Comprehensive Ability Battery [13]. Detailed results from analysis of both tests are reported elsewhere [14]. 

In each of the three prior studies of MZA twins, two independent estimates of intelligence were obtained. The sample sizes and intraclass correlations for all four studies are compared in Table 2. The table illustrates the remarkable consistency of the MZA correlations on IQ across measurement instrument, country of origin, and time period. These correlations vary within a narrow range (0.64 to 0.74) and suggest, under the assumption of no environmental similarity, that genetic factors account for approximately 70% of the variance in IQ. 

This estimate of the broad heritability of IQ is higher than the recent estimates (0.47 to 0.58) based on a review of the literature that includes all kinship pairings [9, 15]. Virtually the entire literature on IQ similarity in twins and siblings is limited, however, to studies of children and adolescents. It has been demonstrated [16] that heritability of cognitive ability increases with age. A heritability estimate of approximately 70% from these four studies of mainly middle-aged adults is not inconsistent with the previous literature. 

Do Environmental Similarities in Rearing Environments Explain MZA IQ Similarity? 

Such marked behavioral similarities between reared-apart MZ twins raise the question of correlated placement: were the twins’ adoptive homes selected to be similar in trait-relevant features which, in turn, induced psychological similarity? If so, given that the total variance equals 1.0, then [V.sub.es] will equal at least [R.sub.ff] X [r.sub.ft.sup.2], where [R.sub.ff] is the within-pair correlation for a given feature, f, of the adoptive homes (the placement coefficient), and [r.sub.ft] is the product-moment correlation between the feature and the trait in question, t. 

A checklist of available household facilities (for example, power tools, sailboat, telescope, unabridged dictionary, and original artwork) provides an index of the cultural and intellectual resources in the adoptive home [17]. Each twin completes the Moos Family Environment Scale (FES), a widely used instrument with scales describing the individual’s retrospective impression of treatment and rearing provided by the adoptive parents during childhood and adolescence [18]. The age- and sex-corrected placement coefficients for these and other measures are shown in Table 3, together with the correlations between twins’ IQ and the environmental measure ([r.sub.ft]) and the total estimated contribution to MZA twin similarity. The maximum contribution to MZA trait correlations that could be explained by measured similarity of the adoptive rearing environments on a single variable is about 0.03(19). The absence of any significant effect due to SES or other environmental measures on the IQ scores of these adult adopted twins is consistent with the findings of other investigators [20]. Rearing SES effects on IQ in adoption studies have been found for young children but not in adult samples [21], suggesting that although parents may be able to affect their children’s rate of cognitive skill acquisition, they may have relatively little influence on the ultimate level attained. 

[Tabular Data Omitted] 
Has Pre- and Post-Reunion Contact Contributed to MZA Twin Similarity in IQ?

MZA twins share prenatal and perinatal environments, but except for effects of actual trauma, such as fetal alcohol syndrome, there is little evidence that early shared environment significantly contributes to the variance of psychological traits. Twins are especially vulnerable to prenatal and perinatal trauma, but these effects are most likely to decrease, rather than increase, within-pair similarity [22]. There is evidence that twins who maintain closer contact with each other later in life tend to be more similar in some respects than twins who engage in infrequent contact [23]. It appears, however, that it is the similarity that leads to increased contact, rather than the other way around [24]. MZA twins in this study vary widely in the amount of contact they have had prior to assessment. All twin pairs spend their formative years apart. Some had their first adult reunion at the time of assessment, whereas others met as much as 20 years earlier and had experienced varying degrees of contact. A small number of the pair actually met at intervals during childhood. As shown in Table 1, total contact time for the MZA twins ranges from 1 to 1233 weeks. In the one case of 1223 weeks of contact, the twins met as teenagers and lived near each other until assessment when they were adults. Since they met on a regular basis, most of this time was coded as contact time. Degree of social contact between two members of a reared-apart twin pair accounts for virtually none of their similarity. The correlations with the within-pair absolute WAIS IQ difference are 0.06 [+ or -] 0.15 for time together prior to separation, 0.08 [+ or -] 0.15 for time apart to first reunion, -0.14 [+ or -] 0.15 for total contact time, and 0.17 [+ or -] 0.15 for percentage of lifetime spent apart(25). 

The absolute within-pair difference in WAIS IQ of co-twins as a function of degree of contact are plotted in Fig. 1. Also shown are the expected absolute IQ differences between randomly paired individuals and between two testings of the same individual(26). Although the MZA average difference approximates the absolute difference expected between two testings of a single individual, we do observe a wide range of differences. It is not that we have found no evidence of environmental influence; in individual cases environmental factors have been highly significant (for example, the 29 IQ point difference in Fig. 1). Rather, we find little support for the types of environmental influences on which psychologists have traditionally focused [27]. 

                  Similarity of MZA Twins on a Variety of Dimensions

Table 4 [28] gives the MZA correlations, most previously published, on variables ranging from anthropometry and psychophysiology, to aptitudes, personality and temperament, leisure-time and vocational interests, to social attitudes. Correlations for MZT twins and retest stability coefficients are also provided for comparison Stable, reliably measured variables like fingerprint ridge count and stature show the highest correlations. Brain wave spectra are highly reproducible [29] and are strongly correlated in both MZA and MZT twins. Most other psychophysiological variables (for example, blood pressure and electrodermal response) vary considerably across time so that the retest correlations between repeated measurements on the same persons range from 0.5 to 0.8(30). These retest correlations set the upper limit of similarity that might be found between MZ co-twins. The retest stability of aptitude measures, such as IQ, is rather better, ranging from 0.8 to 0.9 [10], whereas stability of personality and interest measures ranges from 0.6 to 0.7. 

[Tabular Data Omitted] 

With these upper limits in mind, the findings in Table 4 demonstrate remarkable similarity between MZA twins. In terms of standardized tests and measures, the MZA twin similarities are often nearly equal to those for MZT twins (last column) and constitute a substantial portion of the reliable variance (column 5) of each trait. 

                      The Minimal Effect of Being Reared Together 

Some of the MZA twins have had considerable contact as adults, but all of them were reared apart throughout the formative periods of childhood and adolescence. If being reared together enhances similarity in twins, within-pair correlations for MZA twins are expected to be smaller than those for MZT twins. For example, the mean MZT correlation for IQ, based on 34 studies of primarily children or adolescents, is 0.86 [9] as compared to 0.72 for all, primarily adult, MZA twins. If the mean MZT correlation were maintained into adulthood, its difference from the MZA correlation would suggest that common rearing increases the similarity of IQ in twins (and siblings). However, the MZT correlation apparently declines with age (for example, as a result of the accumulation of nonshared environmental effects) [16], in which even the small MZT-MZA correlation difference would suggest little influence of common rearing on adult IQ. In any case, a significant contribution of shared environment is found for the personality trait of social closeness(31), and possibly religious interests and values (32). 

As illustrated in Table 4, however, adult MZ twins are about equally similar on most physiological and psychological traits, regardless of rearing status. This finding and the failure to find significant [r.sub.ft] effects for cognitive abilities [17] or personality (31), together with findings from numerous studies of MZT and DZT twins, sibs, and foster sibs, implies that common rearing enhances familial resemblance during adulthood only slightly and on relatively few behavioral dimensions. This conclusion is given detail discussion by Plomin and Daniels [5]. 

[Tabular Data Omitted] 

                                Why Are MZA Twins So Similar? 

It is well known to naturalists and to animal breeders that there are wide and heritable differences in behavior within other species, but there is a curious reluctance among some scientists [33] to acknowledge the contribution of genetic variation to psychological differences within the human species. Our findings support and extend those from many family, twin, and adoption studies [15], a broad consilience of findings leading to the following generalization: For almost every behavioral trait so far investigated, from reaction time to religiosity, an important fraction of the variation among people turns out to be associated with genetic variation. This fact need no longer be subject to debate [34]; rather, it is time instead to consider its implications. We suggest the following: 

General intelligence or IQ is strongly affected by genetic factors. The IQs of the adult MZA twins assessed with various instruments in four independent studies correlate about 0.70, indicating that about 70% of the observed variation in IQ in this population can be attributed to genetic variation. Since only a few of these MZA twins were reared in real poverty or by illiterate parents and none were retarded, this heritability estimate should not be extrapolated to the extremes of environmental disadvantage still encountered in society. Moreover, these findings do not imply that traits like IQ cannot be enhanced. Flynn [35], in a survey covering 14 countries, has shown that the average IQ test score has significantly increased in recent years. This increase may be limited to that part of the population with low IQs [36]. The present findings, therefore, do not define or limit what might be conceivably achieved in an optimal environment. They do indicate that, in the current environments of the broad middle-class, in industrialized societies, two-thirds of the observed variance of IQ can be traced to genetic variation.

The institutions and practices of modern Western society do not greatly constrain the development of individual differences in psychological traits. The heritability of a psychological trait reveals as much about the culture as it does about human nature. Heritability must increase as [V.sub.e], the variance affected by the environment, decreases. Where the culture’s influence is relatively homogeneous and efficacious, [V.sub.e] will decrease and heritability will increase; most American boys, for example, have similar opportunities to play baseball, so that one expects heritability of baseball skill in American young men to be high. Where culture is efficacious, but heterogeneous, [V.sub.e] (and total phenotypic variance) will increase; thus, one would expect the heritability of specific linguistic or religious behaviors in the United States or in the Soviet Union to be low. Individuals in Western societies are heterogeneous with respect to personality traits, interests, and attitudes, yet the heritabilities of these traits are relatively high. We infer that the diverse cultural agents of our society, in particular most parents, are less effective in imprinting their distinctive stamp on the children developing within their spheres of influence - or are less inclined to do so - than has been supposed.

Psychologists have been surprised by the evidence that being reared by the same parents in the same physical environment does not, on average, make siblings more alike as adults than they would have been if reared separately in adoptive homes. It is obvious that parents can produce shared effects if they grossly deprive or mistreat all their children. It seems reasonable that charismatic, dedicated parents, determined to make all their children share certain personal qualities, interests, or values, may sometimes succeed. Our findings, and those of others [37], do not imply that parenting is without lasting effects. The remarkable similarity in MZA twins in social attitudes (for example, traditionalism and religiosity) does not show that parents cannot influence those traits, but simply that this does not tend to happen in most families.

MZA twins are so similar in psychological traits because their identical genomes make it probable that their effective environments are similar. Specific mechanisms by which genetic differences in human behavior are expressed in phenotypic differences are largely unknown. It is a plausible conjecture that a key mechanism by which the genes affect the mind is indirect, and that genetic differences have an important role in determining the effective psychological environment of the developing child [38]. 

Infants with different temperaments elicit different parenting responses. Toddlers who are active and adventurous undergo different experiences than their more sedentary or timid siblings. In addition, children and adolescents seek out environments that they find congenial. These are forms of gene-environment covariance, [C.sub.ge]. Moreover, different individuals pay different attention to or respond differently to the same objective experience, or both. These are forms of gene-environment interaction, [V.sub.ge]. From infancy onwards, genetic individually helps to steer the developing organism through the multitude of possible experiences and choices. That is, Eq. 1 must be elaborated to include these indirect and modifiable ways in which the genome exerts its influence 

[V.sub.t] = [V.sub.g] + [V.sub.e] + [C.sub.ge] + [V.sub.ge] + [V.sub.m] 

The proximal cause of most psychological variance probably involves learning through experience, just as radical environmentalists have always believed. The effective experience, however, to an important extent are self-selected, and that selection is guided by the steady pressure of the genome (a more distal cause). We agree with Martin et al. [39] who see “humans as exploring organisms whose innate abilities and predispositions help them select what is relevant and adaptive from the range of opportunities and stimuli presented in the environment. The effects of mobility and learning, therefore, augment rather than eradicate the effects of the genotype on behavior” (p. 4368). 

In this view is correct, the development experiences of MZ twins are more similar than those of DZ twins, again and environmentalist critics of twin research have contended. However, even MZA twins tend to elicit, select, seek out or create very similar effective environments and, to that extent, the impact of these experiences is counted as a genetic influence. Finally, if the genome impresses itself on the psyche largely by influencing the character, selection, and impact of experiences during development - if the correct formula is nature via nurture - then intervention is not precluded even for highly heritable traits, but should be the more effective when tailored to each specific child’s talents and inclinations. 
                Relevance to Evolutionary Psychology and Sociobiology

This research focuses on individual differences, but like other animals we share certain species-specific tendencies by virtue of our being human. Whereas behavioral geneticists study variations within a species, evolutionary psychologists or sociobiologists attempt to delineate species-typical proclivities or instincts and to understand the relevant evolutionary developments that took place in the Pleistocene epoch and were adaptive in the lives of tribal hunter-gatherers. The genes sing a prehistoric song that today should sometimes be resisted but which it would be foolish to ignore.’ 

At the interface of behavioral genetics and sociobiology is the question of the origin and function, if any, of the within-species variability we have been discussing. One view is that it represents evolutionary debris [40], unimportant to fitness and perhaps not expressed in prehistoric environments. Another view is that variability has an adaptive function and has been selected for. Whether sociobiologists can make evolutionary sense of the varieties of human genetic variation we have discussed here remains to be seen [41]. 

Whatever the ancient origins and functions of genetic variability, its repercussions in contemporary society are pervasive and important. A human species whose members did not vary genetically with respect to significant cognitive and motivational attributes, and who were uniformly average by current standards, would have created a very different society than the one we know. Modern society not only augments the influence of genotype on behavioral variability as we have suggested, but permits this variability to reciprocally contribute to the rapid pace of cultural change. If genetic variation was evolutionary debris at the end of the Pleistocene, it is now a salient and essential feature of the human condition. 
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