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Introducing intelligence


‘There is… an unusually high and consistent correlation between the stupidity of a given person and [their] propensity to be impressed by the measurement of IQ.’


Christopher Hitchens, The Nation





Smart people don’t like the idea of intelligence. Just mention ‘IQ’ in polite company, and you’ll be informed (sometimes rather sternly) that IQ tests don’t measure anything real, and reflect only how good you are at doing IQ tests; that they ignore important things like ‘multiple intelligences’ and ‘emotional intelligence’; and that those who are interested in intelligence testing must be elitists, or perhaps something more sinister.


But anyone who makes these arguments simply hasn’t seen the scientific evidence. The research shows that intelligence test scores are meaningful and useful; that they relate to education, occupation and even health; that they are genetically influenced; and that they are linked to aspects of the brain. Studies of intelligence and IQ are regularly published by psychologists, neuroscientists, geneticists, psychiatrists and sociologists in the world’s top scientific journals. Pace Christopher Hitchens (see previous page), we really should be impressed with the measurement of IQ. The purpose of this book is to give an up-to-date summary of the modern science of intelligence, and answer the common questions that are asked about it. We’ll start off with the most obvious question of all…


[image: image] What is intelligence?


Sceptics of intelligence research often make their opening gambit by asking this deceptively simple question: ‘How do you even define intelligence?’ The implication is that, if researchers can’t give a snappy definition of intelligence, they can’t possibly claim to measure it using IQ tests. Here is one attempt at a definition (Gottfredson, 1997):




Intelligence is a very general mental capability that, among other things, involves the ability to reason, plan, solve problems, think abstractly, comprehend complex ideas, learn quickly, and learn from experience. It is not merely book-learning, a narrow academic skill, or test-taking smarts. Rather, it reflects a broader and deeper capability for comprehending our surroundings, ‘catching on’, ‘making sense’ of things, or ‘figuring out’ what to do.





OK, not particularly snappy. But it would be surprising if something as complicated as human intelligence could be summed up in a brief soundbite. The definition above describes a mental capacity that everyone has to a degree, but what’s crucial for our discussion in this book is that not everyone has the same capacity: some people are more intelligent than others. It’s these intelligence differences that are studied in most IQ research, and that are noticed in schools, in workplaces, and in everyday life.


[image: image] A potted history of intelligence testing


It took a surprisingly long time for people to think about measuring differences in intelligence. It’s not as if intelligence is a new concept: notably smart people have been written about since at least the ancient Greeks (consider, for instance, what set Odysseus apart from the other mythological heroes). Philosophers have discussed human faculties for centuries. One popular conception, attributed to Aristotle, was the ‘five wits’: imagination, fantasy, memory, reason and the ‘common sense’. These were mentioned by Aquinas in the thirteenth century, Chaucer in the fourteenth and Shakespeare in the sixteenth; some of them were hazily analogous to what scientists would now consider ‘cognition’ (see Deary, 2000, for some other historical examples). Again, though, for a remarkably long time, little thought was given to how one might measure the differences between people in these attributes.


The psychologist Arthur Jensen (1998) suggested two reasons for this. The first is that rationality was often seen as something divine that could only fleetingly be tapped into by humans: if reason was a gift from God, it didn’t make sense to try to measure it. The second is that, until relatively recently, few people were formally schooled; education is the context where intelligence differences are most in evidence, and if only a privileged few attended school, there wasn’t much opportunity to notice – or to consider measuring – these differences.


It may be no coincidence, then, that the mid-to-late nineteenth century, which saw compulsory education laws introduced across Europe, was the period where testing intelligence was first seriously considered. Perhaps appropriately, the first steps were made by a true genius: Charles Darwin’s half-cousin, Sir Francis Galton (Figure 1.1).
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[image: image] Figure 1.1  Sir Francis Galton (1822–1911) ‘in middle life’. (Plate lxi from K. Pearson, 1914.)


‘Polymath’ doesn’t even begin to cut it with Galton: it’s hard to exaggerate the sheer variety (and, sometimes, eccentricity) of the contributions he made to human knowledge. He invented indispensible statistical concepts (two of which are discussed below), as well as the science of fingerprinting, weather maps, the dog whistle, and the idea of ‘crowdsourcing’; he even had time to explore and map previously unknown parts of Africa. Fascinated with measuring and enumerating everything it was possible to measure and enumerate – from the levels of boredom displayed by the tilting heads of students in his colleagues’ lectures, to the relative attractiveness of women on the streets of various British cities (London came first, and Aberdeen came last, in case you’re wondering) – Galton began to reflect on ‘eminence’. What was it that made some people rise to the top in society? Why did some families seem to have many eminent individuals while others had none?


In attempting to answer these questions, Galton weighed up the effects of socialization and heredity, and coined the phrase ‘nature and nurture’ (we’ll get to the genetics of intelligence in Chapter 4). He wondered whether there was some kind of test people could take that would indicate whether they would go on to achieve eminence. In 1884 Galton set up an ‘Anthropometric Laboratory’ at the South Kensington Museum in London to try out some possibilities for this test. He collected, within a year, vast amounts of data on over 9,300 visitors: their social class, their physical measurements, their reaction times (measured using an contraption involving a swinging pendulum), and their abilities to discriminate between visual and auditory stimuli (Johnson et al., 1985). His idea, to ‘effectually “sample” a man with reasonable completeness’ (Galton, 1908) was vastly ahead of its time, but he didn’t go much further with the data.


That job fell to the psychologist James McKeen Cattell (1860–1944), who in the 1890s designed a set of sensory tests that he thought might reveal something about a person’s fundamental thinking skills. Unfortunately for Cattell, the particular tests he used appeared to have little relation to his participants’ educational achievement, and this line of enquiry was shelved.


The first true intelligence tests came not from studying eminent individuals with the highest ability levels, but instead those at the bottom of the distribution. In 1904 the psychologist Alfred Binet (1857–1911) was tasked by the French government with creating a tool to identify children with what we’d now call learning disabilities: children who would need special educational attention. Binet wanted something that wasn’t subjective like psychiatrists’ reports, and something that could group children into different levels of disability.


With his collaborator, Théodore Simon (1872–1961), Binet set about creating a selection of different mental tasks that he believed children of each disability level could perform. The levels were named, in order of decreasing ability, with the now-offensive titles ‘débile’ (or ‘moron’), ‘imbécile’, and ‘idiot’. For example, Binet believed that ‘idiots’ would be able to follow the movement of a lit match with their eyes, but wouldn’t be able to name objects pointed at by an examiner. ‘Imbéciles’ would be able to repeat back relatively long sentences, but wouldn’t be able to define abstract terms like ‘boredom’ (Nicolas et al., 2013). In later revisions of the test, Binet had the insight of attaching ages to each of the levels, so that the examiner could tell whether a child was developing normally, or was lagging behind the ability level expected for their age.


The terminology – ‘idiots’, ‘imbéciles’ and the rest – makes all this sound terribly harsh, but Binet’s writings reveal a very humane attitude: after all, his tests were designed so that each child would get the additional education they deserved. He also thought that, with extra input from teachers, children could progress upwards and improve their abilities. To this day, educational psychologists routinely use intelligence tests to identify children who might struggle in school.


Once Binet had set the groundwork, it wasn’t long before other researchers began to apply the tests in different contexts (Fancher, 1985). Psychologist Lewis Terman (1877–1956) returned to Galton’s original purpose, attempting to find children who scored particularly well on the tests, and follow them through life (we’ll discuss the lives of those with very high intelligence in Chapter 3). Terman also added many more tasks and questions of higher difficulty to Binet’s test, and was the first to use the abbreviation ‘IQ’ for ‘Intelligence Quotient’. During the First World War, the Harvard psychologist Robert Yerkes (1876–1956) designed tests that could be administered to groups of people, rather than individually. These were used to screen new recruits for the US Army, and assess their appropriateness for officer-level positions. An example of the kind of task required in one of Yerkes’s army tests is shown in Figure 1.2. Armed forces across the world still regularly use intelligence tests for new recruits; later in the book, we’ll see that some very useful samples of intelligence testing data have been collected from countries where there’s compulsory military service.
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[image: image] Figure 1.2  A ‘picture completion’ test item from Yerkes’s Group Examination Beta, a test of intelligence for illiterate army recruits. The task is to notice what’s missing from the picture. (Yerkes, 1921.)


When it came to understanding what intelligence actually is, the most important early contributions were made by the British psychologist Charles Spearman (1863-1945). Like Galton, Spearman was a statistical innovator, inventing mathematical techniques now in everyday use by scientists in many fields. Spearman’s most famous idea was that, in contrast to what had been thought previously – Binet, for instance, considered there to be separate mental abilities – there is in fact such a thing as ‘general intelligence’, a property that causes people to perform well on a multitude of different cognitive tests. I won’t say too much about Spearman here: we’ll get the verdict of modern research on his ideas in Chapter 2, which discusses general intelligence and the debate Spearman had over it with another IQ research pioneer, Sir Godfrey Thomson (1881–1955).


In the UK of the early twentieth century, psychologists like Thomson were concerned most of all with education. Thomson, along with his contemporary Sir Cyril Burt (1883–1971), was worried that the British educational system allowed too many talented children from the working classes to languish in deprived schools, and worked on applying intelligence testing to identify them. This is not to say that Burt and Thomson weren’t interested in helping children of lower ability: Thomson wrote in 1942 that ‘the same amount should be spent on each individual during his lifetime, disregarding entirely both his needs and his abilities’ (Deary, 2013). The idea was that each child would receive the appropriate education for his or her intellectual level.


Thomson and Burt influenced the British government’s passage of the 1944 Butler Education Act, which established grammar schools, where children who got a high enough IQ score on a test at age 11 (the ‘11-plus’) would go to learn a complex curriculum including Classics and mathematics. Children with lower scores on the 11-plus would attend technical or ‘secondary modern’ schools, to learn less advanced materials. This system, which has a controversial legacy, is no longer in operation in the UK, which now mostly has comprehensive schools. We’ll discuss educational selection again in Chapter 6, and we’ll look at the complicated connection between intelligence and education from numerous angles throughout the book.


Hanging over all of this early research, from the very start, was the spectre of eugenics. The idea that we should selectively ‘breed’ humans to produce healthier, smarter future generations – either by encouraging people in higher social classes to have more children (‘positive eugenics’), or by discouraging the lower classes from reproducing (‘negative eugenics’) – was a preoccupation of large numbers of progressive, liberal thinkers in the late nineteenth and early twentieth centuries. The intelligence research pioneers (except for Binet, who appears to have had little interest in the subject) were no exception: indeed, Francis Galton invented the term ‘eugenics’ in the first place.


It’s reasonable to be appalled at the results of the eugenics movement. One such result, forced sterilization of those deemed ‘feeble-minded’, was policy in the US, Canada, all the Scandinavian countries, and others, both before and for decades after the horrors of the Nazi genocide in Germany. Intelligence tests – though of a very perfunctory manner – played a part in these programmes, although they were by no means necessary for them: sterilization policies were active well before the psychologist Henry Goddard (1866–1957) suggested using Binet’s tests for eugenic purposes in the early 1910s. In any case, we must separate out the political beliefs of these early researchers from any facts they discovered about human psychology. Facts, after all, have no necessary moral or policy implications: it is up to us to decide what to do about them once they are discovered.


[image: image] Intelligence: all that matters


In the rest of the book, we’ll see how the foundations of intelligence research laid by figures like Galton, Binet, and Spearman have been built upon by modern science. We’ll start, in Chapter 2, by looking through a set of tasks you could expect to complete if you sat an IQ test today. How does a person’s performance on one task relate to performance on the others? To what extent was Spearman correct about ‘general intelligence’? Then, in Chapter 3, we’ll see how IQ test results relate to how people do in school, at work and in life more generally. Chapter 4 goes ‘under the hood’ to look at the biology of intelligence: how it might have evolved, how it relates to genetics, and what a smarter person’s brain looks like. Chapter 5 asks whether we might be able to improve intelligence and make people brighter. Do ‘brain training’ games work? What about education?


The final chapter, Chapter 6, asks why, if there’s all this scientific evidence backing it up, intelligence is still so controversial. In the historical sketch above, I mentioned a couple of reasons, but the discomfort with intelligence testing goes deeper than just revulsion at its history: it touches on profound political and moral issues about equality. By the end of Chapter 6, I should have convinced you that, despite the controversy, intelligence research is a vital scientific field.


[image: image] Some notes on statistics and terminology


Two statistical concepts will pop up regularly in this book, and it’s worth outlining them before we start. The first is correlation. One of Francis Galton’s most enduring inventions, correlation is a way of quantifying the strength of the relation (the ‘co-relation’) between two ‘variables’ (a variable is just anything that can be measured).


Take parent and offspring height as an example. We know that taller parents are very likely to have taller children, and we also know that there are some exceptions to this rule. In statistical terminology, we’d say that there’s a ‘strong positive correlation’ between parent and offspring height: ‘strong’ because of the high likelihood of finding tall parents with tall children (but not ‘perfect’, which would imply that taller parents always have tall children); ‘positive’ because as one variable (parental height) increases, the other variable (offspring height) tends to increase, too (if one variable decreased as the other increased, the correlation would be ‘negative’). Correlations are sometimes referred to as ‘associations’, ‘links’, ‘relations’, or, if one variable precedes the other in time, ‘predictions’, but these all refer to the same thing.
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