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The mono-savants. John Sloboda.  A discussion on whether exceptional contribution in a particular field is due to genetic or environmental causes, and measures such as IQ and the estimate of General Cognitive Ability ('g').


Ciba Foundation Symposium No. 178. Origins and Development of High Ability, London, 25-27 January, 1993.



'What determines whether people make exceptional contributions to a particular field of endeavour? High scholastic grades or psychometric measures of intellectual ability - such as IQ test scores, or other estimates of general cognitive ability ('g') - are by no means the best predictors of eventual excellence. Talent comes in many forms, and such qualities as perseverance, curiosity and self-confidence, as well as relevant experience, are often more crucial to high achievement. Contention 


Such was the seemingly uncontentious message to emerge from a recent meeting (though very little else in this field can be described as uncontentious). The underlying question to be addressed was an age-old one that of whether individual differences in achievement are best accounted for in terms of genetic differences or environmental differences. A bald 'either-or' stance is inappropriate - there is general acknowledgement that the characteristics of an individual are a result of an interaction of genetics and environment. There are well-established methods for estimating the relative contribution of heredity and environment to a behavioural measure within a population, by examining the degree to which it varies among people of greater and lesser degrees of genetic and environmental relatedness (for example identical twins, fraternal twins and children raised apart from their biological parents). These studies have typically shown contributions of heredity to IQ of the order of 50 per cent.


There is an unhappy tendency to jump from such findings to the conclusion that genius is in some sense predetermined in one's genes, and that, no matter how favourable the environment, a person without a special genetic 'spark' will never reach the heights of achievement. There are several cogent objections to such a sweeping conclusion, amounting, in the words of one participant (H.Gardner, Harvard University), to a denial of the "hegemony of g".


In the first place, to show that some behavioural measure is heritable does not imply that it is immutable. Several speakers referred to mono-savants, individuals of low IQ who nonetheless show outstanding performance in one specific area of expertise. There are, for example, savants whose abilities to memorise music equal or even outstrip the feats reported of Mozart. It is clear that these levels of performance were achieved through continual practice, even if, as some at the meeting claimed, individuals with high IQ might have achieved the same levels of performance with less effort.


Second, familial studies provide only a crude gross measure of similarity of genetic material between different individuals, making detailed causal explanations of correlations between genetics and behavioural outcomes impossible. However, advances in molecular genetics make possible studies that hold out the prospect of discovering whether there are any specific genes that contribute to differences in IQ (R. Plomin, Pennsylvania State University). It is almost certain, however, that no single gene contributes more than a tiny proportion towards the overall variability of IQ. This means that traditional methods of linking genes to phenotypes must be modified. Plomin's group employs a technique called allelic association, which uses large samples of unrelated individuals at the two extremes of the IQ range, and analyses DNA markers in or close to genes having products of prima facie neurological relevance (such as dopamine receptor protein). The first results using this technique are expected to be published during the coming year.


Third, IQ tests were specifically designed to help predict scholastic achievement, which usually requires specific analytical skills, measured through pen-and-paper tests. Achievement in many endeavours requires other attributes, such as creativity or practical problem-solving. Many of the scholastic tests used to determine entry to higher training have little or no long-term predictive value; for instance, the Graduate Record Exam (GRE), used widely in the United States to select students for graduate study, fails to predict any important outcome other than first-year grades. (R. Sternberg, Yale University).


A study of 34 successful mechanical inventors (N.Colangelo, University of Iowa) reinforces this point. None of them excelled at school, won any academic honours, or occupied any positions of leadership. Instead, they all grew up with easy access to materials and tools (many were raised on farms). They began tinkering with things at an early age, and were as likely to take toys apart as play with them. Their invention was often sparked by the desire to make a household task less of a chore, and by the time of the study the average number of patents filed was 20. Several were millionaires.


Fourth, there is converging evidence that specific biographical and environmental factors are necessary for the development of high ability, such as arduous practice (K.A.Ericsson, Florida State University), motivation for the subject area and family support (M.Csikszentmihalyi, University of Chicago). Biographical studies of large numbers of similar individuals, supplemented by day-to-day tracking through diaries or event sampling, are yielding rich and specific environmental hypotheses which cannot be currently matched by genetic explanations of equal sophistication. For instance, there are simple but effective ways in which parents can secure substantial and long-lasting gains in the speech of their children through a few minutes each day spent in structured, interactive language games (W.Fowler, Center for Early Learning and Child Care, Cambridge, Massachusetts).


The symposium revealed many unresolved scientific challenges. I shall mention two. Different types of high ability require different personal characteristics and 'enabling' conditions, both within certain pursuits and between them. For instance, the individual who redefines a field (the genius) may be produced by a very different route to that taken by a successful practitioner who is content to work within the existing constraints of the same field (the expert). What those routes are remain unclear. The same applies to the manifestly different resources and processes required for the creation of a permanent work, such as a symphony or a painting, compared with those involved in bringing off a 'high stakes' performance, such as a military campaign (H.Gardner).


The second challenge comes in a variety of forms, and is the need for adequate controls in these studies. Several of the research projects reported at the symposium showed what high achievers had in common. What they did not demonstrate was that appropriately matched low achievers lacked these common features. Although there is a whole range of methodological, conceptual, and practical problems in providing adequate controls, it is clear that some avenues of progress will remain blocked until they become available.


Despite intellectual acknowledgements of the essential duality of the origins of high ability, most individual researchers are emotionally - some times passionately - attached to the defence of one extreme. Maybe we should welcome such polarisation, for vigorous defence of extreme and sometimes-unpopular positions may well be a component of the motivation that spurs creative thinkers forward. But passion within a scientific community is one thing, outside it is another. In the wider world people have done massive violence to one another in the name of such extreme beliefs, and those of us who choose to work in this potentially explosive area bear the responsibility of ensuring that our work does not fan the flames of intolerance.'
