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Introduction

Venture into the darker recesses of the internet, and you may come across the views of a man named Kary.
If he is to be believed, he has some unique insights that could change the world order.!

He suspects he was abducted by an alien near the Navarro River, California, for instance, after
encountering a strange being who took the form of a glowing raccoon with ‘shifty black eyes’. He can’t
actually remember what happened ‘after the little bastard’ gave him a ‘courteous greeting’; the rest of the
night is a complete blank. But he strongly suspects it involved extra-terrestrial life. ‘There are a lot of
mysteries in the valley’, he writes, cryptically.

He’s also a devoted follower of astrology. ‘Most [scientists] are under the false impression that it is
non-scientific and not a fit subject for their serious study’, he huffs in a long rant. ‘They are dead wrong.’
He thinks it’s the key to better mental health treatment and everyone who disagrees has ‘their heads firmly
inserted in their asses’. Besides these beliefs in ET and star signs, Kary also thinks that people can travel
through the ether on the astral plane.

Things take a darker turn when Kary starts talking about politics. ‘Some of the big truths voters have
accepted have little or no scientific basis’, he claims. This includes ‘the belief that AIDS is caused by
HIV virus’ and ‘the belief that the release of CFCs into the atmosphere has created a hole in the ozone
layer’.

Needless to say, these ideas are almost universally accepted by scientists — but Kary tells his readers
that they are just out for money. ‘Turn off your TV. Read your elementary science textbooks’, he implores.
“You need to know what they are up to.’

I hope I don’t have to tell you that Kary is wrong.

The web is full of people with groundless opinions, of course — but we don’t expect astrologers and
AIDS denialists to represent the pinnacle of intellectual achievement.

Yet Kary’s full name is Kary Mullis, and far from being your stereotypically ill-informed conspiracy
theorist, he is a Nobel Prize-winning scientist — placing him alongside the likes of Marie Curie, Albert
Einstein and Francis Crick.

Mullis was awarded the prize for his invention of the polymerase chain reaction — a tool that allows
scientists to clone DNA in large quantities. The idea apparently came to him during a flash of inspiration
on the road in Mendocino County, California, and many of the greatest achievements of the last few
decades — including the Human Genome Project — hinged on that one moment of pure brilliance. The
discovery is so important that some scientists even divide biological research into two eras — before and
after Mullis.

There can be little doubt that Mullis, who holds a PhD from the University of California, Berkeley, is
incredibly intelligent; his invention can have only come from a lifetime dedicated to understanding the
extraordinarily complex processes inside our cells.

But could the same genius that allowed Mullis to make that astonishing discovery also explain his
beliefs in aliens and his AIDS denialism? Could his great intellect have also made him incredibly stupid?

—
This book is about why intelligent people act stupidly — and why in some cases they are even more prone

to error than the average person. It is also about the strategies that we can all employ to avoid the same
mistakes: lessons that will help anyone to think more wisely and rationally in this post-truth world.



You don’t need to be a Nobel Prize winner for this to apply to you. Although we will discover the
stories of people like Mullis, and Paul Frampton, a brilliant physicist who was fooled into carrying two
kilograms of cocaine across the Argentinian border, and Arthur Conan Doyle, the famed author who fell
for two teenagers’ scams, we will also see how the same flaws in thinking can lead anyone of more than
average intelligence astray.

Like most people, I once believed that intelligence was synonymous with good thinking. Since the
beginning of the twentieth century, psychologists have measured a relatively small range of abstract skills
— factual recall, analogical reasoning and vocabulary — in the belief that they reflect an innate general
intelligence that underlies all kinds of learning, creativity, problem solving and decision making.
Education is then meant to build on that ‘raw’ brainpower, furnishing us with more specialised knowledge
in the arts, the humanities and the sciences that will also be crucial for many professions. The smarter you
are — according to these criteria — the more astute your judgement.

But as I began working as a science journalist, specialising in psychology and neuroscience, I noticed
the latest research was revealing some serious problems with these assumptions. Not only do general
intelligence and academic education fail to protect us from various cognitive errors; smart people may be
even more vulnerable to certain kinds of foolish thinking.

Intelligent and educated people are less likely to learn from their mistakes, for instance, or take advice
from others. And when they do err, they are better able to build elaborate arguments to justify their
reasoning, meaning that they become more and more dogmatic in their views. Worse still, they appear to
have a bigger ‘bias blind spot’, meaning they are less able to recognise the holes in their logic.

Intrigued by these results, I began looking further afield. Management scientists, for example, have
charted the ways that poor corporate cultures — aimed to increase productivity — can amplify irrational
decision making in sports teams, businesses and government organisations. As a result, you can have
whole teams built of incredibly intelligent people, who nevertheless make incredibly stupid decisions.

The consequences are serious. For the individual, these errors can influence our health, wellbeing and
professional success. In our courts it is leading to serious miscarriages of justice. In hospitals, it may be
the reason that 15 per cent of all diagnoses are wrong, with more people dying from these mistakes than
diseases like breast cancer. In business, it leads to bankruptcy and ruin.?

The vast majority of these mistakes cannot be explained by a lack of knowledge or experience; instead,
they appear to arise from the particular, flawed mental habits that come with greater intelligence,
education and professional expertise. Similar errors can lead spaceships to crash, stock markets to
implode, and world leaders to ignore global threats like climate change.

Although they may seem to be unconnected, I found that some common processes underlie all these
phenomena: a pattern that I will refer to as the intelligence trap.?

Perhaps the best analogy is a car. A faster engine can get you places more quickly if you know how to
use it correctly. But simply having more horsepower won’t guarantee that you will arrive at your
destination safely. Without the right knowledge and equipment — the brakes, the steering wheel, the
speedometer, a compass and a good map — a fast engine may just lead to you driving in circles — or
straight into oncoming traffic. And the faster the engine, the more dangerous you are.

In exactly the same way, intelligence can help you to learn and recall facts, and process complex
information quickly, but you also need the necessary checks and balances to apply that brainpower
correctly. Without them, greater intelligence can actually make you more biased in your thinking.

Fortunately, besides outlining the intelligence trap, recent psychological research has also started to
identify those additional mental qualities that can keep us on track. As one example, consider the
following deceptively trivial question:



Jack is looking at Anne but Anne is looking at George. Jack is married but George is not. Is a married person looking at an
unmarried person?

Yes, No, or Cannot Be Determined?

The correct answer is ‘yes’ — but the vast majority of people say ‘cannot be determined’.

Don’t feel disheartened if you didn’t initially get it. Many Ivy League students get it wrong, and when I
published this test in New Scientist magazine, we had an unprecedented number of letters claiming that the
answer was a mistake. (If you still can’t see the logic, I'd suggest drawing a diagram, or see p. 270.)

The test measures a characteristic known as cognitive reflection, which is the tendency to question our
own assumptions and intuitions, and people who score badly on this test are more susceptible to bogus
conspiracy theories, misinformation and fake news. (We’ll explore this some more in Chapter 6.)

Besides cognitive reflection, other important characteristics that can protect us from the intelligence
trap include intellectual humility, actively open-minded thinking, curiosity, refined emotional awareness
and a growth mindset. Together, they keep our minds on track and prevent our thinking from veering off a
proverbial cliff.

This research has even led to the birth of a new discipline — the study of ‘evidence-based wisdom’.
Once viewed with scepticism by other scientists, this field has blossomed in recent years, with new tests
of reasoning that better predict real-life decision-making than traditional measures of general intelligence.
We are now even witnessing the foundation of new institutions to promote this research — such as the
Center for Practical Wisdom at the University of Chicago, which opened in June 2016.

Although none of these qualities are measured on standard academic tests, you don’t need to sacrifice
any of the benefits of having high general intelligence to cultivate these other thinking styles and reasoning
strategies; they simply help you to apply your intelligence more wisely. And unlike intelligence, they can
be trained. Whatever your IQ, you can learn to think more wisely.

—

This cutting-edge science has a strong philosophical pedigree. An early discussion of the intelligence trap
can even be found at Socrates’ trial in 399 bc.

According to Plato’s account, Socrates’ accusers claimed that he had been corrupting Athenian youth
with evil ‘impious’ ideas. Socrates denied the charges, and instead explained the origins of his reputation
for wisdom — and the jealousy behind the accusations.

It started, he said, when the Oracle of Delphi declared that there was no one in Athens who was wiser
than Socrates. “What can the god be saying? It’s a riddle: what can it mean?’ Socrates asked himself. ‘I’ve
no knowledge of my being wise in any respect, great or small.’

Socrates’ solution was to wander the city, seeking out the most respected politicians, poets and artisans
to prove the oracle wrong — but each time, he was disappointed. ‘Because they were accomplished in
practising their skill, each one of them claimed to be wisest about other things too: the most important
ones at that — and this error of theirs seemed to me to obscure the wisdom they did possess . . .

“Those with the greatest reputations,” he added, ‘seemed to me practically the most deficient, while
others who were supposedly inferior seemed better endowed when it came to good sense.’

His conclusion is something of a paradox: he is wise precisely because he recognised the limits of his
own knowledge. The jury found him guilty nonetheless, and he was sentenced to death.?

The parallels with the recent scientific research are striking. Replace Socrates’ politicians, poets and
artisans with today’s engineers, bankers and doctors, and his trial almost perfectly captures the blind



spots that psychologists are now discovering. (And like Socrates’ accusers, many modern experts do not
like their flaws being exposed.)

But as prescient as they are, Socrates’ descriptions don’t quite do the new findings justice. After all,
none of the researchers would deny that intelligence and education are essential for good thinking. The
problem is that we often don’t use that brainpower correctly.

For this reason, it is René Descartes who comes closest to the modern understanding of the intelligence
trap. ‘It is not enough to possess a good mind; the most important thing is to apply it correctly’, he wrote
in his Discourse on the Method in 1637. ‘“The greatest minds are capable of the greatest vices as well as
the greatest virtues; those who go forward but very slowly can get further, if they always follow the right
road, than those who are in too much of a hurry and stray off it.’2

The latest science allows us to move far beyond these philosophical musings, with well-designed
experiments demonstrating the precise reasons that intelligence can be a blessing and a curse, and the
specific ways to avoid those traps.

—

Before we begin this journey, let me offer a disclaimer: there is much excellent scientific research on the
theme of intelligence that doesn’t find a place here. Angela Duckworth at the University of Pennsylvania,
for instance, has completed ground-breaking work on the concept of ‘grit’, which she defines as our
‘perseverance and passion for long-term goals’, and she has repeatedly shown that her measures of grit
can often predict achievement better than IQ. It’s a hugely important theory, but it’s not clear that it could
solve the particular biases that appear to be exaggerated with intelligence; nor does it fall under the more
general umbrella of evidence-based wisdom that guides much of my argument.

When writing The Intelligence Trap, I’ve restricted myself to three particular questions. Why do smart
people act stupidly? What skills and dispositions are they missing that can explain these mistakes? And
how can we cultivate those qualities to protect us from those errors? And I have examined them at every
level of society, starting with the individual and ending with the errors plaguing huge organisations.

Part 1 defines the problem. It explores the flaws in our understanding of intelligence and the ways that
even the brightest minds can backfire — from Arthur Conan Doyle’s dogged beliefs in fairies to the FBI’s
flawed investigation into the Madrid bombings of 2004 — and the reasons that knowledge and expertise
only exaggerate those errors.

Part 2 presents solutions to these problems by introducing the new discipline of ‘evidence-based
wisdom’, which outlines those other thinking dispositions and cognitive abilities that are crucial for good
reasoning, while also offering some practical techniques to cultivate them. Along the way, we will
discover why our intuitions often fail and the ways we can correct those errors to fine-tune our instincts.
We will also explore strategies to avoid misinformation and fake news, so that we can be sure that our
choices are based on solid evidence rather than wishful thinking.

Part 3 turns to the science of learning and memory. Despite their brainpower, intelligent people
sometimes struggle to learn well, reaching a kind of plateau in their abilities that fails to reflect their
potential. Evidence-based wisdom can help to break that vicious cycle, offering three rules for deep
learning. Besides helping us to meet our own personal goals, this cutting-edge research also explains why
East Asian education systems are already so successful at applying these principles, and the lessons that
Western schooling can learn from them to produce better learners and wiser thinkers.

Finally, Part 4 expands our focus beyond the individual, to explore the reasons that talented groups act
stupidly — from the failings of the England football team to the crises of huge organisations like BP, Nokia
and NASA.



The great nineteenth-century psychologist William James reportedly said that ‘a great many people think
they are thinking when they are merely rearranging their prejudices’. The Intelligence Trap is written for
anyone, like me, who wants to escape that mistake — a user’s guide to both the science, and art, of
wisdom.



PART 1

The downsides of intelligence: How a high IQ,
education and expertise can fuel stupidity



1

The rise and fall of the Termites: What intelligence is
— and what it is not

As they nervously sat down for their tests, the children in Lewis Terman’s study can’t have imagined that
their results would forever change their lives — or world history.* Yet each, in their own way, would
come to be defined by their answers, for good and bad, and their own trajectories would permanently
change the way we understand the human mind.

* The stories of the following four children are told in much greater detail, along with the lives of the other ‘Termites’, in Shurkin, J. (1992),
Terman’s Kids: The Groundbreaking Study of How the Gifted Grow Up, Boston, MA: Little, Brown.

One of the brightest was Sara Ann, a six-year-old with a gap between her front teeth, and thick
spectacles. When she had finished scrawling her answers, she casually left a gumdrop in between her
papers — a small bribe, perhaps, for the examiner. She giggled when the scientist asked her whether ‘the
fairies’ had dropped it there. ‘A little girl gave me two,’ she explained sweetly. ‘But I believe two would
be bad for my digestion because I am just well from the flu now.” She had an IQ of 192 — at the very top of
the spectrum.®

Joining her in the intellectual stratosphere was Beatrice, a precocious little girl who began walking and
talking at seven months. She had read 1,400 books by the age of ten, and her own poems were apparently
so mature that a local San Francisco newspaper claimed they had ‘completely fooled an English class at
Stanford’, who mistook them for the works of Tennyson. Like Sara Ann, her IQ was 192.7

Then there was eight-year-old Shelley Smith — ‘a winsome child, loved by everyone’; her face
apparently glowed with suppressed fun.? And Jess Oppenheimer — ‘a conceited, egocentric boy’ who
struggled to communicate with others and lacked any sense of humour.? Their IQs hovered around 140 —
just enough to make it into Terman’s set, but still far above average, and they were surely destined for
great things.

Up to that point, the IQ test — still a relatively new invention — had been used mostly to identify people
with learning difficulties. But Terman strongly believed that these few abstract and academic traits — such
as memory for facts, vocabulary, and spatial reasoning skills — represent an innate ‘general intelligence’
that underlies all your thinking abilities. Irrespective of your background or education, this largely innate
trait represented a raw brainpower that would determine how easily you learn, understand complex
concepts and solve problems.

“There is nothing about an individual as important as his IQ,” he declared at the time.l? ‘It is of the
highest 25% of our population, and more especially to the top 5%, that we must look for the production of
leaders who will advance science, art, government, education, and social welfare generally.’

By tracking the course of their lives over the subsequent decades, he hoped that Sara Ann, Beatrice,
Jess and Shelley and the other ‘Termites’ were going to prove his point, predicting their success at school
and university, their careers and income, and their health and wellbeing; he even believed that IQ would
predict their moral character.

The results of Terman’s studies would permanently establish the use of standardised testing across the



world. And although many schools do not explicitly use Terman’s exam to screen children today, much of
our education still revolves around the cultivation of that narrow band of skills represented in his original
test.

If we are to explain why smart people act foolishly, we must first understand how we came to define
intelligence in this way, the abilities this definition captures, and some crucial aspects of thinking that it
misses — skills that are equally essential for creativity and pragmatic problem solving, but which have
been completely neglected in our education system. Only then can we begin to contemplate the origins of
the intelligence trap — and the ways it might also be solved.

We shall see that many of these blind spots were apparent to contemporary researchers as Terman set
about his tests, and they would become even more evident in the triumphs and failures of Beatrice,
Shelley, Jess, Sara Ann, and the many other ‘Termites’, as their lives unfolded in sometimes dramatically
unexpected ways. But thanks to the endurance of IQ, we are only just getting to grips with what this means
and the implications for our decision making.

Indeed, the story of Terman’s own life reveals how a great intellect could backfire catastrophically,
thanks to arrogance, prejudice — and love.

—

As with many great (if misguided) ideas, the germs of this understanding of intelligence emerged in the
scientist’s childhood.

Terman grew up in rural Indiana in the early 1880s. Attending a ‘little red schoolhouse’, a single room
with no books, the quiet, red-headed boy would sit and quietly observe his fellow pupils. Those who
earned his scorn included a ‘backward’ albino child who would only play with his sister, and a ‘feeble-
minded’ eighteen-year-old still struggling to grasp the alphabet. Another playmate, ‘an imaginative liar’,
would go on to become an infamous serial killer, Terman later claimed — though he never said which
one.l

Terman, however, knew he was different from the incurious children around him. He had been able to
read before he entered that bookless schoolroom, and within the first term the teacher had allowed him to
skip ahead and study third-grade lessons. His intellectual superiority was only confirmed when a
travelling salesman visited the family farm. Finding a somewhat bookish household, he decided to pitch a
volume on phrenology. To demonstrate the theories it contained, he sat with the Terman children around
the fireside and began examining their scalps. The shape of the bone underneath, he explained, could
reveal their virtues and vices. Something about the lumps and bumps beneath young Lewis’s thick ginger
locks seemed to have particularly impressed him. This boy, he predicted, would achieve ‘great things’.

‘I think the prediction probably added a little to my self-confidence and caused me to strive for a more
ambitious goal than I might otherwise have set’, Terman later wrote.?

By the time he was accepted for a prestigious position at Stanford University in 1910, Terman would
long have known that phrenology was a pseudoscience; there was nothing in the lumps of his skull that
could reflect his abilities. But he still had the strong suspicion that intelligence was some kind of innate
characteristic that would mark out your path in life, and he had now found a new yardstick to measure the
difference between the ‘feeble-minded’ and the ‘gifted’.

The object of Terman’s fascination was a test developed by Alfred Binet, a celebrated psychologist in
fin de siecle Paris. In line with the French Republic’s principle of égalité among all citizens, the
government had recently introduced compulsory education for all children between the ages of six and
thirteen. Some children simply failed to respond to the opportunity, however, and the Ministry of Public
Instruction faced a dilemma. Should these ‘imbeciles’ be educated separately within the school? Or



should they be moved to asylums? Together with Théodore Simon, Binet invented a test that would help
teachers to measure a child’s progress and adjust their education accordingly..2

To a modern reader, some of the questions may seem rather absurd. As one test of vocabulary, Binet
asked children to examine drawings of women’s faces and judge which was ‘prettier’ (see image below).
But many of the tasks certainly did reflect crucial skills that would be essential for their success in later
life. Binet would recite a string of numbers or words, for example, and the child had to recall them in the
correct order to test their short-term memory. Another question would ask them to form a sentence with
three given words — a test of their verbal prowess.
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Binet himself was under no illusions that his test captured the full breadth of ‘intelligence’; he believed
our ‘mental worth’ was simply too amorphous to be measured on a single scale and he baulked at the idea
that a low score should come to define a child’s future opportunities, believing that it could be malleable
across the lifetime.24 “We must protest and react against this brutal pessimism,” he wrote; ‘we must try to
show that it is founded on nothing.’1

But other psychologists, including Terman, were already embracing the concept of ‘general intelligence’
— the idea that there is some kind of mental ‘energy’ serving the brain, which can explain your
performance in all kinds of problem solving and academic learning.!® If you are quicker at mental
arithmetic, for instance, you are also more likely to be able to read well and to remember facts better.
Terman believed that the IQ test would capture that raw brainpower, predetermined by our heredity, and
that it could then predict your overall achievement in many different tasks throughout life.X

And so he set about revising an English-language version of Binet’s test, adding questions and
expanding the exam for older children and adults, with questions such as:

If 2 pencils cost 5 cents, how many pencils can you buy for 50 cents?

And:



What is the difference between laziness and idleness?

Besides revising the questions, Terman also changed the way the result was expressed, using a simple
formula that is still used today. Given that older children would do better than younger children, Terman
first found the average score for each age. From these tables, you could assess a child’s ‘mental age’,
which, when divided by their actual age and multiplied by 100, revealed their ‘intelligence quotient’. A
ten-year-old thinking like a fifteen-year-old would have an IQ of 150; a ten-year-old thinking like a nine-
year-old, in contrast, would have an IQ of 90. At all ages, the average would be 100.*

* For adults, who, at least according to the theory of general intelligence, have stopped developing intellectually, IQ is calculated slightly
differently. Your score reflects not your ‘mental age’ but your position on the famous ‘bell curve’. An IQ of 145, for instance, suggests you are
in the top 2 per cent of the population.

Many of Terman’s motives were noble: he wanted to offer an empirical foundation to the educational
system so that teaching could be tailored to a child’s ability. But even at the test’s conception, there was
an unsavoury streak in Terman’s thinking, as he envisaged a kind of social engineering based on the
scores. Having profiled a small group of ‘hoboes’, for instance, he believed the IQ test could be used to
separate delinquents from society, before they had even committed a crime. ‘Morality’, he wrote,
‘cannot flower and fruit if intelligence remains infantile.’12

Thankfully Terman never realised these plans, but his research caught the attention of the US Army
during the First World War, and they used his tests to assess 1.75 million soldiers. The brightest were sent
straight to officer training, while the weakest were dismissed from the army or consigned to a labour
battalion. Many observers believed that the strategy greatly improved the recruitment process.

Carried by the wind of this success, Terman set about the project that would dominate the rest of his
life: a vast survey of California’s most gifted pupils. Beginning in 1920, his team set about identifying the
creme de la creme of California’s biggest cities. Teachers were encouraged to put forward their brightest
pupils, and Terman’s assistants would then test their IQs, selecting only those children whose scores
surpassed 140 (though they later lowered the threshold to 135). Assuming that intelligence was inherited,
his team also tested these children’s siblings, allowing them to quickly establish a large cohort of more
than a thousand gifted children in total — including Jess, Shelley, Beatrice and Sara Ann.

Over the next few decades, Terman’s team continued to follow the progress of these children, who
affectionately referred to themselves as the “Termites’, and their stories would come to define the way we
judge genius for almost a century. Termites who stood out include the nuclear physicist Norris Bradbury;
Douglas McGlashan Kelley, who served as a prison psychiatrist in the Nuremberg trials; and the
playwright Lilith James. By 1959, more than thirty had made it into Who’s Who in America, and nearly
eighty were listed in American Men of Science.?

Not all the Termites achieved great academic success, but many shone in their respective careers
nonetheless. Consider Shelley Smith — ‘the winsome child, loved by everyone’. After dropping out of
Stanford University, she forged a career as a researcher and reporter at Life magazine, where she met and
married the photographer Carl Mydans.? Together they travelled around Europe and Asia reporting on
political tensions in the build-up to the Second World War; she would later recall days running through
foreign streets in a kind of reverie at the sights and sounds she was able to capture.2

Jess Oppenheimer, meanwhile — the ‘conceited, egocentric child’ with ‘no sense of humour’ —
eventually became a writer for Fred Astaire’s radio show.2 Soon he was earning such vast sums that he
found it hard not to giggle when he mentioned his own salary.2# His luck would only improve when he met
the comedian Lucille Ball, and together they produced the hit TV show I Love Lucy. In between the



scriptwriting, he tinkered with the technology of film-making, filing a patent for the teleprompter still used
by news anchors today.

Those triumphs certainly bolster the idea of general intelligence; Terman’s tests may have only
examined academic abilities, but they did indeed seem to reflect a kind of ‘raw’ underlying brainpower
that helped these children to learn new ideas, solve problems and think creatively, allowing them to live
fulfilled and successful lives regardless of the path they chose.

And Terman’s studies soon convinced other educators. In 1930, he had argued that ‘mental testing will
develop to a lusty maturity within the next half century . . . within a few score years schoolchildren from
the kindergarten to the university will be subjected to several times as many hours of testing as would
now be thought reasonable’.22 He was right, and many new iterations of his test would follow in the
subsequent decades.

Besides examining vocabulary and numerical reasoning, the later tests also included more sophisticated
non-verbal conundrums, such as the quadrant on the following page.

The answer relies on you being able to think abstractly and see the common rule underlying the
progression of shapes — which is surely reflective of some kind of advanced processing ability. Again,
according to the idea of general intelligence, these kinds of abstract reasoning skills are meant to
represent a kind of ‘raw brainpower’ — irrespective of your specific education — that underlies all our
thinking.

Our education may teach us specialised knowledge in many different disciplines, but each subject
ultimately relies on those more basic skills in abstract thinking.

What pattern completes this quadrant?
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At the height of its popularity, most pupils in the US and the UK were sorted according to IQ. Today, the
use of the test to screen young schoolchildren has fallen out of fashion, but its influence can still be felt
throughout education and the workplace.

In the USA, for instance, the Scholastic Aptitude Test (SAT) used for college admissions was directly
inspired by Terman’s work in the 1920s. The style of questioning may be different today, but such tests
still capture the same basic abilities to remember facts, follow abstract rules, build a large vocabulary
and spot patterns, leading some psychologists to describe them as IQ tests by proxy.

The same is true for many school and university entrance exams and employee recruitment tests — such
as Graduate Record Examinations (GRESs) and the Wonderlic Personnel Test used for selecting candidates
in the workplace. It is a sign of Terman’s huge influence that even quarterbacks in the US National
Football League take the Wonderlic test during recruitment, based on the theory that greater intelligence

will improve the players’ strategic abilities on the field.
This is not just a Western phenomenon.2® Standardised tests, inspired by IQ, can be found in every




corner of the globe and in some countries — most notably India, South Korea, Hong Kong, Singapore and
Taiwan — a whole industry of ‘cram schools’ has grown up to coach students for exams like the GRE that
are necessary to enter the most prestigious universities.2’ (To give an idea of their importance, in India
alone these cram schools are worth $6.4 billion annually.)

Just as important as the exams themselves, however, is the lingering influence of these theories on our
attitudes. Even if you are sceptical of the IQ test, many people still believe that those abstract reasoning
skills, so crucial for academic success, represent an underlying intelligence that automatically translates
to better judgement and decision making across life — at work, at home, in finance or in politics. We
assume that greater intelligence means that you are automatically better equipped to evaluate factual
evidence before coming to a conclusion, for instance; it’s the reason we find the bizarre conspiracy
theories of someone like Kary Mullis to be worthy of comment.

When we do pay lip service to other kinds of decision making that are not measured in intelligence
tests, we tend to use fuzzy concepts like ‘life skills’ that are impossible to measure precisely, and we
assume that they mostly come to us through osmosis, without deliberate training. Most of us certainly
haven’t devoted the same time and effort to develop them as we did to abstract thinking and reasoning in
education.

Since most academic tests are timed and require quick thinking, we have also been taught that the speed
of our reasoning marks the quality of our minds; hesitation and indecision are undesirable, and any
cognitive difficulty is a sign of our own failings. By and large, we respect people who think and act
quickly, and to be ‘slow’ is simply a synonym for being stupid.

As we shall see in the following chapters, these are all misconceptions, and correcting them will be
essential if we are to find ways out of the intelligence trap.

—

Before we examine the limits of the theory of general intelligence, and the thinking styles and abilities that
it fails to capture, let’s be clear: most psychologists agree that these measures — be they 1Q, SATs, GREs,
or Wonderlic scores — do reflect something very important about the mind’s ability to learn and process
complex information.

Unsurprisingly, given that they were developed precisely for this reason, these scores are best at
predicting how well you do at school and university, but they are also modestly successful at predicting
your career path after education. The capacity to juggle complex information will mean that you find
complex mathematical or scientific concepts easier to understand and remember; that capacity to
understand and remember difficult concepts might also help you to build a stronger argument in a history
essay.

Particularly if you want to enter fields such as law, medicine or computer programming that will
demand advanced learning and abstract reasoning, greater general intelligence is undoubtedly an
advantage. Perhaps because of the socioeconomic success that comes with a white-collar career, people
who score higher on intelligence tests tend to enjoy better health and live longer as a result, too.

Neuroscientists have also identified some of the anatomical differences that might account for greater
general intelligence.22 The bark-like cerebral cortex is thicker and more wrinkled in more intelligent
people, for example, and these also tend to have bigger brains overall.22 And the long-distance neural
connections linking different brain regions (called ‘white matter’, since they are coated in a fatty sheath)
appear to be wired differently too, forging more efficient networks for the transmission of signals.2
Together, these differences may contribute to faster processing and greater short-term and long-term
memory capacity that should make it easier to see patterns and process complex information.



It would be foolish to deny the value of these results and the undoubtedly important role that intelligence
plays in our lives. The problems come when we place too much faith in those measures’ capacity to
represent someone’s total intellectual potential2! without recognising the variation in behaviour and
performance that cannot be accounted for by these scores.2

If you consider surveys of lawyers, accountants or engineers, for instance, the average IQ may lie
around 125 — showing that intelligence does give you an advantage. But the scores cover a considerable
range, between around 95 (below average) and 157 (Termite territory).23 And when you compare the
individuals’ success in those professions, those different scores can, at the very most, account for around
29 per cent of the variance in performance, as measured by managers’ ratings.2* That is certainly a very
significant chunk, but even if you take into account factors such as motivation, it still leaves a vast range
in performance that cannot be accounted for by their intelligence.®

For any career, there are plenty of people of lower IQ who outperform those with much higher scores,
and people with greater intelligence who don’t make the most of their brainpower, confirming that
qualities such as creativity or wise professional judgement just can’t be accounted for by that one number
alone. ‘It’s a bit like being tall and playing basketball,” David Perkins of the Harvard Graduate School of
Education told me. If you don’t meet a very basic threshold, you won’t get far, but beyond that point other
factors take over, he says.

Binet had warned us of this fact, and if you look closely at the data, this was apparent in the lives of the
Termites. As a group, they were quite a bit more successful than the average American, but a vast number
did not manage to fulfil their ambitions. The psychologist David Henry Feldman has examined the careers
of the twenty-six brightest Termites, each of whom had a stratospheric IQ score of more than 180.
Feldman was expecting to find each of these geniuses to have surpassed their peers, yet just four had
reached a high level of professional distinction (becoming, for example, a judge or a highly honoured
architect); as a group, they were only slightly more successful than those scoring 30?40 points fewer.2

Consider Beatrice and Sara Ann — the two precocious young girls with IQs of 192 whom we met at the
start of this chapter. Beatrice dreamed of being a sculptor and writer, but ended up dabbling in real estate
with her husband’s money — a stark contrast to the career of Oppenheimer, who had scored at the lower
end of the group.?” Sara Ann, meanwhile, earned a PhD, but apparently found it hard to concentrate on her
career; by her fifties she was living a semi-nomadic life, moving from friend’s house to friend’s house,
and briefly, in a commune. ‘I think I was made, as a child, to be far too self-conscious of my status as a
“Termite” . . . and given far too little to actually do with this mental endowment’, she later wrote.3&

We can’t neglect the possibility that a few of the Termites may have made a conscious decision not to
pursue a high-flying (and potentially stressful) career, but if general intelligence really were as important
as Terman initially believed, you might have hoped for more of them to have reached great scientific,
artistic or political success.2? “When we recall Terman’s early optimism about his subjects’ potential . . .
there is the disappointing sense that they might have done more with their lives,” Feldman concluded.

—

The interpretation of general intelligence as an all-powerful problem-solving-and-learning ability also
has to contend with the Flynn Effect — a mysterious rise in IQ over the last few decades.

To find out more, I met Flynn at his son’s house in Oxford, during a flying visit from his home in New
Zealand.® Flynn is now a towering figure in intelligence research, but it was only meant to be a short
distraction, he says: ‘I’'m a moral philosopher who dabbles in psychology. And by dabbling I mean it’s
taken over half my time for the past thirty years.’

Flynn’s interest in IQ began when he came across troubling claims that certain racial groups are



inherently less intelligent. He suspected that environmental effects would explain the differences in IQ
scores: richer and more educated families will have a bigger vocabulary, for instance, meaning that their
children perform better in the verbal parts of the test.

As he analysed the various studies, however, he came across something even more puzzling:
intelligence — for all races — appeared to have been rising over the decades. Psychologists had been
slowly accounting for this by raising the bar of the exam — you had to answer more questions correctly to
be given the same IQ score. But if you compare the raw data, the jump is remarkable, the equivalent of
around thirty points over the last eighty years. ‘I thought, “Why aren’t psychologists dancing in the street
over this? What the hell is going on?” ’ he told me.

Psychologists who believed that intelligence was largely inherited were dumbfounded. By comparing
the IQ scores of siblings and strangers, they had estimated that genetics could explain around 70 per cent
of the variation between different people. But genetic evolution is slow: our genes could not possibly
have changed quickly enough to produce the great gains in IQ score that Flynn was observing.

Flynn instead argues that we need to consider the large changes in society. Even though we are not
schooled in IQ tests explicitly, we have been taught to see patterns and think in symbols and categories
from a young age. Just think of the elementary school lessons that lead us to consider the different
branches of the tree of life, the different elements and the forces of nature. The more children are exposed
to these ‘scientific spectacles’, the easier they find it to think in abstract terms more generally, Flynn
suggests, leading to a steady rise in IQ over time. Our minds have been forged in Terman’s image.%

Other psychologists were sceptical at first. But the Flynn Effect has been documented across Europe,
Asia, the Middle East and South America (see below) — anywhere undergoing industrialisation and
Western-style educational reforms. The results suggest that general intelligence depends on the way our
genes interact with the culture around us. Crucially — and in line with Flynn’s theory of ‘scientific
spectacles’ — the scores in the different strands of the IQ test had not all risen equally. Non-verbal
reasoning has improved much more than vocabulary or numerical reasoning, for instance — and other
abilities that are not measured by IQ, like navigation, have actually deteriorated. We have simply refined
a few specific skills that help us to think more abstractly. ‘Society makes highly different demands on us
over time, and people have to respond.’ In this way, the Flynn Effect shows that we can’t just train one
type of reasoning and assume that all the useful problem-solving abilities that we have come to associate
with greater intelligence will follow suit, as some theories would have predicted.*
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This should be obvious from everyday life. If the rise of IQ really reflected a profound improvement in
overall thinking, then even the smartest eighty-year-old (such as Flynn) would seem like a dunce
compared to the average millennial. Nor do we see a rise in patents, for example, which you would
expect if the skills measured by general intelligence tests were critical for the kind of technological
innovation that Jess Oppenheimer had specialised in;* nor do we witness a preponderance of wise and
rational political leaders, which you might expect if general intelligence alone was critical for truly
insightful decision making. We do not live in the utopian future that Terman might have imagined, had he
survived to see the Flynn Effect.#

—

Clearly, the skills measured by general intelligence tests are one important component of our mental
machinery, governing how quickly we process and learn complex abstract information. But if we are to
understand the full range of abilities in human decision making and problem solving, we need to expand
our view to include many other elements — skills and styles of thinking that do not necessarily correlate
strongly with IQ.

Attempts to define alternative forms of intelligence have often ended in disappointment, however. One
popular buzzword has been ‘emotional intelligence’, for instance.* It certainly makes sense that social
skills determine many of our life outcomes, though critics have argued that some of the popular tests of
‘EQ’ are flawed and fail to predict success better than IQ or measures of standard personality traits such
as conscientiousness.®

* Despite these criticisms, updated theories of emotional intelligence do prove to be critical for our understanding of intuitive reasoning, and
collective intelligence, as we will find out in Chapters 5 and 9.



In the 1980s, meanwhile, the psychologist Howard Gardner formulated a theory of ‘multiple
intelligences’ that featured eight traits, including interpersonal and intrapersonal intelligence, bodily-
kinaesthetic intelligence that makes you good at sport, and even ‘naturalistic intelligence’ — whether you
are good at discerning different plants in the garden or even whether you can tell the brand of car from the
sound of its engine. But many researchers consider that Gardner’s theory is too broad, without offering
precise definitions and tests or any reliable evidence to support his conjectures, beyond the common-
sense notion that some people do gravitate to some skills more than others.2 After all, we’ve always
known that some people are better at sport and others excel at music, but does that make them separate
intelligences? “Why not also talk about stuffing-beans-up-your-nose intelligence?’ Flynn said.

Robert Sternberg at Cornell University offers a middle ground with his Triarchic Theory of Successful
Intelligence, which examines three particular types of intelligence — practical, analytical and creative —
that can together influence decision making in a diverse range of cultures and situations.#

When I called him one afternoon, he apologised for the sound of his young children playing in the
garden outside. But he soon forgot the noise as he described his frustration with education today and the
outdated tools we use to calculate mental worth.

He compares the lack of progress in intelligence testing to the enormous leaps made in other fields, like
medicine: it is as if doctors were still using outdated nineteenth-century drugs to treat life-threatening
disease. ‘We’re at the level of using mercury to treat syphilis,” he told me. “The SAT determines who gets
into a good university, and then who gets into a good job — but all you get are good technicians with no
common sense.’

Like Terman before him, Sternberg’s interest took root in childhood. Today, there is no questioning his
brainpower: the American Psychological Association considered Sternberg the sixtieth most eminent
psychologist in the twentieth century (twelve places above Terman).? But as a second-grade child facing
his first IQ test, his mind froze. When the results came in, it seemed clear to everyone — his teachers, his
parents and Sternberg himself — that he was a dunce. That low score soon became a self-fulfilling
prophecy, and Sternberg is certain he would have continued on this downward spiral, had it not been for
his teacher in the fourth grade.®2 ‘She thought there was more to a kid than an IQ score,” he said. ‘My
academic performance shot up just because she believed in me.’ It was only under her encouragement that
his young mind began to flourish and blossom. Slippery concepts that had once slid from his grasp began
to stick; he eventually became a first-class student.

As a freshman at Yale, he decided to take an introductory class in psychology to understand why he had
been considered ‘so stupid’ as a child ? an interest that carried him to post-graduate research at Stanford,
where he began to study developmental psychology. If IQ tests were so uninformative, he wondered, how
could we better measure the skills that help people to succeed?

As luck would have it, observations of his own students started to provide the inspiration he needed. He
remembers one girl, Alice, who had come to work in his lab. ‘Her test scores were terrific, she was a
model student, but when she came in, she just didn’t have any creative ideas,” he said. She was the
complete opposite of another girl, Barbara, whose scores had been good but not ‘spectacular’, but who
had been bursting with ideas to test in his lab.2? Another, Celia, had neither the amazing grades of Alice,
nor the brilliant ideas of Barbara, but she was incredibly pragmatic — she thought of exceptional ways to
plan and execute experiments, to build an efficient team and to get her papers published.

Inspired by Alice, Barbara and Celia, Sternberg began to formulate a theory of human intelligence,
which he defined as ‘the ability to achieve success in life, according to one’s personal standards, within
one’s sociocultural context’. Avoiding the (perhaps overly) broad definitions of Gardner’s multiple
intelligences, he confined his theory to those three abilities — analytical, creative and practical — and



considered how they might be defined, tested and nurtured.

Analytical intelligence is essentially the kind of thinking that Terman was studying; it includes the
abilities that allowed Alice to perform so well on her SATs. Creative intelligence, in contrast, examines
our abilities ‘to invent, imagine and suppose’, as Sternberg puts it. While schools and universities already
encourage this kind of thinking in creative writing classes, Sternberg points out that subjects such as
history, science and foreign languages can also incorporate exercises designed to measure and train
creativity. A student looking at European history, for instance, might be asked, “Would the First World War
have occurred, had Franz Ferdinand never been shot?’ or, ‘What would the world look like today, if
Germany had won the Second World War?’ In a science lesson on animal vision, it might involve
imagining a scene from the eyes of a bee. ‘Describe what a bee can see, that you cannot.’>!

Responding to these questions, students would still have a chance to show off their factual knowledge,
but they are also being forced to exercise counter-factual thinking, to imagine events that have never
happened — skills that are clearly useful in many creative professions. Jess Oppenheimer exercised this
kind of thinking in his scriptwriting and also his technical direction.

Practical intelligence, meanwhile, concerns a different kind of innovation: the ability to plan and
execute an idea, and to overcome life’s messy, ill-defined problems in the most pragmatic way possible.
It includes traits like ‘metacognition’ — whether you can judge your strengths and your weaknesses and
work out the best ways to overcome them, and the unspoken, tacit knowledge that comes from experience
and allows you to solve problems on the fly. It also includes some of the skills that others have called
emotional or social intelligence — the ability to read motives and to persuade others to do what you want.
Among the Termites, Shelley Smith Mydans’ quick thinking as a war reporter, and her ability to navigate
her escape from a Japanese prison camp, may best personify this kind of intelligence.

Of the three styles of thinking, practical intelligence may be the hardest to test or teach explicitly, but
Sternberg suggests there are ways to cultivate it at school and university. In a business studies course, this
may involve rating different strategies to deal with a personnel shortage;> in a history lesson on slavery,
you might ask a student to consider the challenges of implementing the underground railroad for escaped
slaves.22 Whatever the subject, the core idea is to demand that students think of pragmatic solutions to an
issue they may not have encountered before.

Crucially, Sternberg has since managed to test his theories in many diverse situations. At Yale
University, for example, he helped set up a psychology summer programme aimed at gifted high-school
students. The children were tested according to his different measures of intelligence, and then divided
randomly into groups and taught according to the principles of a particular kind of intelligence. After a
morning studying the psychology of depression, for instance, some were asked to formulate their own
theories based on what they had learnt — a task to train creative intelligence; others were asked how they
might apply that knowledge to help a friend who was suffering from mental illness — a task to encourage
practical thinking. ‘The idea was that some kids will be capitalising on their strengths, and others will be
correcting their weaknesses,” Sternberg told me.

The results were encouraging. They showed that teaching the children according to their particular type
of intelligence improved their overall scores in a final exam — suggesting that education in general should
help cater for people with a more creative or practical style of thinking. Moreover, Sternberg found that
the practical and creative intelligence tests had managed to identify a far greater range of students from
different ethnic and economic backgrounds — a refreshing diversity that was apparent as soon as they
arrived for the course, Sternberg said.

In a later study, Sternberg recruited 110 schools (with more than 7,700 students in total) to apply the
same principles to the teaching of mathematics, science and English language. Again, the results were



unequivocal — the children taught to develop their practical and creative intelligence showed greater gains
overall, and even performed better on analytical, memory-based questions — suggesting that the more
rounded approach had generally helped them to absorb and engage with the material.

Perhaps most convincingly, Sternberg’s Rainbow Project collaborated with the admissions departments
of various universities — including Yale, Brigham Young and the University of California Irvine — to build
an alternative entrance exam that combines traditional SAT scores with measures of practical and creative
intelligence. He found that the new test was roughly twice as accurate at predicting the students’ GPA
(grade point average) scores in their first year at university, compared to their SAT scores alone, which
suggests that it does indeed capture different ways of thinking and reasoning that are valuable for success
in advanced education.>*

Away from academia, Sternberg has also developed tests of practical intelligence for business, and
trialled them in executives and salespeople across industries, from local estate agents to Fortune 500
companies. One question asked the participants to rank potential approaches to different situations, such
as how to deal with a perfectionist colleague whose slow progress may prevent your group from meeting
its target, using various nudge techniques. Another scenario got them to explain how they would change
their sales strategy when stocks are running low.

In each case, the questions test people’s ability to prioritise tasks and weigh up the value of different
options, to recognise the consequences of their actions and pre-empt potential challenges, and to persuade
colleagues of pragmatic compromises that are necessary to keep a project moving without a stalemate.
Crucially, Sternberg has found that these tests predicted measures of success such as yearly profits, the
chances of winning a professional award, and overall job satisfaction.

In the military, meanwhile, Sternberg examined various measures of leadership performance among
platoon commanders, company commanders and battalion commanders. They were asked how to deal
with soldier insubordination, for instance — or the best way to communicate the goals of a mission. Again,
practical intelligence — and tacit knowledge, in particular — predicted their leadership ability better than
traditional measures of general intelligence.>

Sternberg’s measures may lack the elegance of a one-size-fits-all IQ score, but they are a step closer to
measuring the kind of thinking that allowed Jess Oppenheimer and Shelley Smith Mydans to succeed
where other Termites failed.2® ‘Sternberg’s on the right track,” Flynn told me. ‘He was excellent in terms
of showing that it was possible to measure more than analytic skills.’

Disappointingly, acceptance has been slow. Although his measures have been adopted at Tufts
University and Oklahoma State University, they are still not widespread. ‘People may say things will
change, but then things go back to the way they were before,” Sternberg said. Just like when he was a boy,
teachers are still too quick to judge a child’s potential based on narrow, abstract tests — a fact he has
witnessed in the education of his own children, one of whom is now a successful Silicon Valley
entrepreneur. ‘I have five kids and all of them at one time or another have been diagnosed as potential
losers,’ he said, ‘and they’ve done fine.’

—

While Sternberg’s research may not have revolutionised education in the way he had hoped, it has
inspired other researchers to build on his concept of tacit knowledge — including some intriguing new
research on the concept of ‘cultural intelligence’.

Soon Ang, a professor of management at the Nanyang Technological University in Singapore, has
pioneered much of this work. In the late 1990s, she was acting as a consultant to several multinational
companies who asked her to pull together team of programmers, from many different countries, to help



them cope with the “Y2K bug’.

The programmers were undeniably intelligent and experienced, but Ang observed that they were
disappointingly ineffective at working together: she found that Indian and Filipino programmers would
appear to agree on a solution to a problem, for instance, only for the members to then implement it in
different and incompatible ways. Although the team members were all speaking the same language, Ang
realised that they were struggling to bridge the cultural divide and comprehend the different ways of
working.

Inspired, in part, by Robert Sternberg’s work, she developed a measure of ‘cultural intelligence’ (CQ)
that examines your general sensitivity to different cultural norms. As one simple example: a Brit or
American may be surprised to present an idea to Japanese colleagues, only to be met with silence.
Someone with low cultural intelligence may interpret the reaction as a sign of disinterest; someone with
high cultural intelligence would realise that, in Japan, you may need to explicitly ask for feedback before
getting a response — even if the reaction is positive. Or consider the role of small talk in building a
relationship. In some European countries, it’s much better to move directly to the matter at hand, but in
India it is important to take the time to build relationships — and someone with high cultural intelligence
would recognise that fact.

Ang found that some people are consistently better at interpreting those signs than others. Importantly,
the measures of cultural intelligence test not only your knowledge of a specific culture, but also your
general sensitivity to the potential areas of misunderstanding in unfamiliar countries, and how well you
would adapt to them. And like Sternberg’s measures of practical intelligence, these tacit skills don’t
correlate very strongly with IQ or other tests of academic potential — reaffirming the idea that they are
measuring different things. As Ang’s programmers had shown, you could have high general intelligence
but low cultural intelligence.

‘CQ’ has now been linked to many measures of success. It can predict how quickly expats will adapt to
their new life, the performance of international salespeople, and participants’ abilities to negotiate.
Beyond business, cultural intelligence may also determine the experiences of students studying abroad,
charity workers in disaster zones, and teachers at international schools — or even your simple enjoyment
of a holiday abroad.

—

My conversations with Flynn and Sternberg were humbling. Despite having performed well academically,
I have to admit that I lack many of the other skills that Sternberg’s tests have been measuring, including
many forms of tacit knowledge that may be obvious to some people.

Imagine, for instance, that your boss is a micromanager and wants to have the last say on every project —
a problem many of us will have encountered. Having spoken to Sternberg, I realised that someone with
practical intelligence might skilfully massage the micromanager’s sense of self-importance by suggesting
two solutions to a problem: the preferred answer, and a decoy they could reject while feeling they have
still left their mark on the project. It’s a strategy that had never once occurred to me.

Or consider you are a teacher, and you find a group of children squabbling in the playground. Do you
scold them, or do you come up with a simple distraction that will cause them to forget their quarrel? To
my friend Emma, who teaches in a primary school in Oxford, the latter is second nature; her mind is full
of games and subtle hints to nudge their behaviour. But when I tried to help her out in the classroom one
day, I was clueless, and the children were soon running rings around me.

I’m not unusual in this. In Sternberg’s tests of practical intelligence, a surprising number of people
lacked this pragmatic judgement, even if, like me, they score higher than average on other measures of



intelligence, and even if they had years of experience in the job at hand. The studies do not agree on the
exact relation, though. At best, the measures of tacit knowledge are very modestly linked to IQ scores; at
worst, they are negatively correlated. Some people just seem to find it easier to implicitly learn the rules
of pragmatic problem solving — and that ability is not very closely related to general intelligence.

For our purposes, it’s also worth paying special attention to counter-factual thinking — an element of
creative intelligence that allows us to think of the alternative outcomes of an event or to momentarily
imagine ourselves in a different situation. It’s the capacity to ask ‘what if . . .?” and without it, you may
find yourself helpless when faced with an unexpected challenge. Without being able to reappraise your
past, you’ll also struggle to learn from your mistakes to find better solutions in the future. Again, that’s
neglected on most academic tests.

In this way, Sternberg’s theories help us to understand the frustrations of intelligent people who
somehow struggle with some of the basic tasks of working life — such as planning projects, imagining the
consequences of their actions and pre-empting problems before they emerge. Failed entrepreneurs may be
one example: around nine out of ten new business ventures fail, often because the innovator has found a
good idea but lacks the capacity to deal with the challenges of implementing it.

If we consider that SATs or IQ tests reflect a unitary, underlying mental energy — a ‘raw brainpower’ —
that governs all kinds of problem solving, this behaviour doesn’t make much sense; people of high general
intelligence should have picked up those skills. Sternberg’s theory allows us to disentangle those other
components and then define and measure them with scientific rigour, showing that they are largely
independent abilities.

These are important first steps in helping us to understand why apparently clever people may lack the
good judgement that we might have expected given their academic credentials. This is just the start,
however. In the next chapters we will discover many other essential thinking styles and cognitive skills
that had been neglected by psychologists — and the reasons that greater intelligence, rather than protecting
us from error, can sometimes drive us to make even bigger mistakes. Sternberg’s theories only begin to
scratch the surface.

—

In hindsight, Lewis Terman’s own life exemplifies many of these findings. From early childhood he had
always excelled academically, rising from his humble background to become president of the American
Psychological Association. Nor should we forget the fact that he masterminded one of the first and most
ambitious cohort studies ever conducted, collecting reams of data that scientists continued to study four
decades after his death. He was clearly a highly innovative man.

And yet it is now so easy to find glaring flaws in his thinking. A good scientist should leave no stone
uncovered before reaching a conclusion — but Terman turned a blind eye to data that might have
contradicted his own preconceptions. He was so sure of the genetic nature of intelligence that he
neglected to hunt for talented children in poorer neighbourhoods. And he must have known that meddling
in his subjects’ lives would skew the results, but he often offered financial support and professional
recommendations to his Termites, boosting their chances of success. He was neglecting the most basic
(tacit) knowledge of the scientific method, which even the most inexperienced undergraduate should take
for granted.

This is not to mention his troubling political leanings. Terman’s interest in social engineering led him to
join the Human Betterment Foundation — a group that called for the compulsory sterilisation of those
showing undesirable qualities.?® Moreover, when reading Terman’s early papers, it is shocking how
easily he dismissed the intellectual potential of African Americans and Hispanics, based on a mere



handful of case-studies. Describing the poor scores of just two Portuguese boys, he wrote: “Their dullness
seems to be racial, or at least inherent in the family stocks from which they came.’2? Further research, he
was sure, would reveal ‘enormously significant racial differences in general intelligence’.

Perhaps it is unfair to judge the man by today’s standards; certainly, some psychologists believe that we
should be kind to Terman’s faults, product as he was of a different time. Except that we know Terman had
been exposed to other points of view; he must have read Binet’s concerns about the misuse of his
intelligence test.

A wiser man might have explored these criticisms, but when Terman was challenged on these points, he
responded with knee-jerk vitriol rather than reasoned argument. In 1922, the journalist and political
commentator Walter Lippmann wrote an article in the New Republic, questioning the IQ test’s reliability.
‘It is not possible’, Lippmann wrote, ‘to imagine a more contemptible proceeding than to confront a child
with a set of puzzles, and after an hour’s monkeying with them, proclaim to the child, or to his parents,
that here is a C-individual.’®

Lippmann’s scepticism was entirely understandable, yet Terman’s response was an ad hominem attack:
‘Now it is evident that Mr Lippmann has been seeing red; also, that seeing red is not very conducive to
seeing clearly’, he wrote in response. ‘Clearly, something has hit the bulls-eye of one of Mr Lippmann’s
emotional complexes.’%!

Even the Termites had started to question the values of their test results by the ends of their lives. Sara
Ann — the charming little girl with an IQ of 192, who had ‘bribed’ her experimenters with a gumdrop —
certainly resented the fact that she had not cultivated other cognitive skills that had not been measured in
her test. ‘My great regret is that my left-brain parents, spurred on by my Terman group experience, pretty
completely bypassed any encouragement of whatever creative talent I may have had’, she wrote. ‘I now
see the latter area as of greater significance, and intelligence as its hand-maiden. [I’'m] sorry I didn’t
become aware of this fifty years ago.’$

Terman’s views softened slightly over the years, and he would later admit that ‘intellect and
achievement are far from perfectly correlated’, yet his test scores continued to dominate his opinions of
the people around him; they even cast a shadow over his relationships with his family. According to
Terman’s biographer, Henry Minton, each of his children and grandchildren had taken the IQ test, and his
love for them appeared to vary according to the results. His letters were full of pride for his son, Fred, a
talented engineer and an early pioneer in Silicon Valley; his daughter, Helen, barely merited a mention.

Perhaps most telling are his granddaughter Doris’s recollections of family dinners, during which the
place settings were arranged in order of intelligence: Fred sat at the head of the table next to Lewis;
Helen and her daughter Doris sat at the other end, where they could help the maid.82 Each family member
placed according to a test they had taken years before — a tiny glimpse, perhaps, of the way Terman would
have liked to arrange us all.
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Entangled arguments: The dangers of ‘dysrationalia’

It is 17 June 1922, and two middle-aged men — one short and squat, the other tall and lumbering with a
walrus moustache — are sitting on the beach in Atlantic City, New Jersey. They are Harry Houdini and
Arthur Conan Doyle! — and by the end of the evening, their friendship will never be the same again.

It ended as it began — with a séance. Spiritualism was all the rage among London’s wealthy elite, and
Conan Doyle was a firm believer, attending five or six gatherings a week. He even claimed that his wife
Jean had some psychic talent, and that she had started to channel a spirit guide, Phineas, who dictated
where they should live and when they should travel.

Houdini, in contrast, was a sceptic, but he still claimed to have an open mind, and on a visit to England
two years previously, he had contacted Conan Doyle to discuss his recent book on the subject. Despite
their differences, the two men had quickly struck up a fragile friendship and Houdini had even agreed to
visit Conan Doyle’s favourite medium, who claimed to channel ectoplasm through her mouth and vagina;
he quickly dismissed her powers as simple stage magic. (I’ll spare you the details.)

Now Conan Doyle was in the middle of an American book tour, and he invited Houdini to join him in
Atlantic City.

The visit had begun amicably enough. Houdini had helped to teach Conan Doyle’s boys to dive, and the
group were resting at the seafront when Conan Doyle decided to invite Houdini up to his hotel room for
an impromptu séance, with Jean as the medium. He knew that Houdini had been mourning the loss of his
mother, and he hoped that his wife might be able to make contact with the other side.

And so they returned to the Ambassador Hotel, closed the curtains, and waited for inspiration to strike.
Jean sat in a kind of trance with a pencil in one hand as the men sat by and watched. She then began to
strike the table violently with her hands — a sign that the spirit had descended.

‘Do you believe in God?’ she asked the spirit, who responded by moving her hand to knock again on the
table. “Then I shall make the sign of the cross.’

She sat with her pen poised over the writing pad, before her hand began to fly wildly across the page.

‘Oh, my darling, thank God, at last I’'m through,’ the spirit wrote. ‘I’ve tried oh so often — now I am
happy. Why, of course, I want to talk to my boy ? my own beloved boy. Friends, thank you, with all my
heart for this — you have answered the cry of my heart ? and of his ? God bless him.’

By the end of the séance, Jean had written around twenty pages in ‘angular, erratic script’. Her husband
was utterly bewitched. ‘It was a singular scene — my wife with her hand flying wildly, beating the table
while she scribbled at a furious rate, I sitting opposite and tearing sheet after sheet from the block as it
was filled up.’

Houdini, in contrast, cut through the charade with a number of questions. Why had his mother, a Jew,
professed herself to be a Christian? How had this Hungarian immigrant written her messages in perfect
English — ‘a language which she had never learnt!”? And why did she not bother to mention that it was her
birthday?

Houdini later wrote about his scepticism in an article for the New York Sun. It was the start of an
increasingly public dispute between the two men, and their friendship never recovered before the
escapologist’s death four years later.?



Even then, Conan Doyle could not let the matter rest. Egged on, perhaps, by his ‘spirit guide’ Phineas,
he attempted to address and dismiss all of Houdini’s doubts in an article for The Strand magazine. His
reasoning was more fanciful than any of his fictional works, not least in claiming that Houdini himself
was in command of a ‘dematerialising and reconstructing force’ that allowed him to slip in and out of
chains.

‘Is it possible for a man to be a very powerful medium all his life, to use that power continually, and yet
never to realise that the gifts he is using are those which the world calls mediumship?’ he wrote. ‘If that
be indeed possible, then we have a solution of the Houdini enigma.’

—

Meeting these two men for the first time, you would have been forgiven for expecting Conan Doyle to be
the more critical thinker. A doctor of medicine and a best-selling writer, he exemplified the abstract
reasoning that Terman was just beginning to measure with his intelligence tests. Yet it was the
professional illusionist, a Hungarian immigrant whose education had ended at the age of twelve, who
could see through the fraud.

Some commentators have wondered whether Conan Doyle was suffering from a form of madness. But
let’s not forget that many of his contemporaries believed in spiritualism — including scientists such as the
physicist Oliver Lodge, whose work on electromagnetism brought us the radio, and the naturalist Alfred
Russel Wallace, a contemporary of Charles Darwin who had independently conceived the theory of
natural selection. Both were formidable intellectual figures, but they remained blind to any evidence
debunking the paranormal.

We’ve already seen how our definition of intelligence could be expanded to include practical and
creative reasoning. But those theories do not explicitly examine our rationality, defined as our capacity to
make the optimal decisions needed to meet our goals, given the resources we have to hand, and to form
beliefs based on evidence, logic and sound reasoning.*

* Cognitive scientists such as Keith Stanovich describe two classes of rationality. Instrumental rationality is defined as ‘the optimisation of
someone’s goal fulfilment’, or, less technically, as ‘behaving so that you get exactly what you want, given the resources available to you’.
Epistemic rationality, meanwhile, concerns ‘how well your beliefs map onto the actual structure of the world’. By falling for fraudulent
mediums, Conan Doyle was clearly lacking in the latter.

While decades of psychological research have documented humanity’s more irrational tendencies, it is
only relatively recently that scientists have started to measure how that irrationality between individuals,
and whether that variance is related to measures of intelligence. They are finding that the two are far from
perfectly correlated: it is possible to have a very high SAT score that demonstrates good abstract thinking,
for instance, while still performing badly on these new tests of rationality — a mismatch known as
‘dysrationalia’.

Conan Doyle’s life story — and his friendship with Houdini, in particular — offers the perfect lens
through which to view this cutting-edge research.? I certainly wouldn’t claim that any kind of faith is
inherently irrational, but I am interested in the fact that fraudsters were able to exploit Conan Doyle’s
beliefs to fool him time after time. He was simply blind to the evidence, including Houdini’s testimonies.
Whatever your views on paranormal belief in general, he did not need to be quite so gullible at such great
personal cost.

Conan Doyle is particularly fascinating because we know, through his writing, that he was perfectly
aware of the laws of logical deduction. Indeed, he started to dabble in spiritualism at the same time that
he first created Sherlock Holmes:# he was dreaming up literature’s greatest scientific mind during the day,



but failed to apply those skills of deduction at night. If anything, his intelligence seems to have only
allowed him to come up with increasingly creative arguments to dismiss the sceptics and justify his
beliefs; he was bound more tightly than Houdini in his chains.

Besides Doyle, many other influential thinkers of the last hundred years may have also been afflicted by
this form of the intelligence trap. Even Einstein — whose theories are often taken to be the pinnacle of
human intelligence — may have suffered from this blinkered reasoning, leading him to waste the last
twenty-five years of his career with a string of embarrassing failures.

Whatever your specific situation and interests, this research will explain why so many of us make
mistakes that are blindingly obvious to all those around us — and continue to make those errors long after
the facts have become apparent.

Houdini himself seems to have intuitively understood the vulnerability of the intelligent mind. ‘As a
rule, I have found that the greater brain a man has, and the better he is educated, the easier it has been to
mystify him,” he once told Conan Doyle.>

—

A true recognition of dysrationalia — and its potential for harm — has taken decades to blossom, but the
roots of the idea can be found in the now legendary work of two Israeli researchers, Daniel Kahneman
and Amos Tversky, who identified many cognitive biases and heuristics (quick-and-easy rules of thumb)
that can skew our reasoning.

One of their most striking experiments asked participants to spin a ‘wheel of fortune’, which landed on
a number between 1 and 100, before considering general knowledge questions — such as estimating the
number of African countries that are represented in the UN. The wheel of fortune should, of course, have
had no influence on their answers — but the effect was quite profound. The lower the quantity on the
wheel, the smaller their estimate — the arbitrary value had planted a figure in their mind, ‘anchoring’ their
judgement.®

You have probably fallen for anchoring yourself many times while shopping in the sales. Suppose you
are looking for a new TV. You had expected to pay around £100, but then you find a real bargain: a £200
item reduced to £150. Seeing the original price anchors your perception of what is an acceptable price to
pay, meaning that you will go above your initial budget. If, on the other hand, you had not seen the original
price, you would have probably considered it too expensive, and moved on.

You may also have been prey to the availability heuristic, which causes us to over-estimate certain risks
based on how easily the dangers come to mind, thanks to their vividness. It’s the reason that many people
are more worried about flying than driving — because reports of plane crashes are often so much more
emotive, despite the fact that it is actually far more dangerous to step into a car.

There is also framing: the fact that you may change your opinion based on the way information is
phrased. Suppose you are considering a medical treatment for 600 people with a deadly illness and it has
a 1 in 3 success rate. You can be told either that ‘200 people will be saved using this treatment’ (the gain
framing) or that ‘400 people will die using this treatment’ (the loss framing). The statements mean exactly
the same thing, but people are more likely to endorse the statement when it is presented in the gain
framing; they passively accept the facts as they are given to them without thinking what they really mean.
Advertisers have long known this: it’s the reason that we are told that foods are 95 per cent fat free
(rather than being told they are ‘5 per cent fat’).

Other notable biases include the sunk cost fallacy (our reluctance to give up on a failing investment
even if we will lose more trying to sustain it), and the gambler’s fallacy — the belief that if the roulette
wheel has landed on black, it’s more likely the next time to land on red. The probability, of course, stays



exactly the same. An extreme case of the gambler’s fallacy is said to have been observed in Monte Carlo
in 1913, when the roulette wheel fell twenty-six times on black — and the visitors lost millions as the bets
on red escalated. But it is not just witnessed in casinos; it may also influence family planning. Many
parents falsely believe that if they have already produced a line of sons, then a daughter is more likely to
come next. With this logic, they may end up with a whole football team of boys.

Given these findings, many cognitive scientists divide our thinking into two categories: ‘system 1°,
intuitive, automatic, ‘fast thinking’ that may be prey to unconscious biases; and ‘system 2’, ‘slow’, more
analytical, deliberative thinking. According to this view — called dual-process theory — many of our
irrational decisions come when we rely too heavily on system 1, allowing those biases to muddy our
judgement.

Yet none of the early studies by Kahneman and Tversky had tested whether our irrationality varies from
person to person. Are some people more susceptible to these biases, while others are immune, for
instance? And how do those tendencies relate to our general intelligence? Conan Doyle’s story is
surprising because we intuitively expect more intelligent people, with their greater analytical minds, to
act more rationally — but as Tversky and Kahneman had shown, our intuitions can be deceptive.

If we want to understand why smart people do stupid things, these are vital questions.

During a sabbatical at the University of Cambridge in 1991, a Canadian psychologist called Keith
Stanovich decided to address these issues head on. With a wife specialising in learning difficulties, he
had long been interested in the ways that some mental abilities may lag behind others, and he suspected
that rationality would be no different. The result was an influential paper introducing the idea of
dysrationalia as a direct parallel to other disorders like dyslexia and dyscalculia.

It was a provocative concept — aimed as a nudge in the ribs to all the researchers examining bias. ‘I
wanted to jolt the field into realising that it had been ignoring individual differences,” Stanovich told me.

Stanovich emphasises that dysrationalia is not just limited to system 1 thinking. Even if we are
reflective enough to detect when our intuitions are wrong, and override them, we may fail to use the right
‘mindware’ — the knowledge and attitudes that should allow us to reason correctly.? If you grow up among
people who distrust scientists, for instance, you may develop a tendency to ignore empirical evidence,
while putting your faith in unproven theories.? Greater intelligence wouldn’t necessarily stop you forming
those attitudes in the first place, and it is even possible that your greater capacity for learning might then
cause you to accumulate more and more ‘facts’ to support your views.?

Circumstantial evidence would suggest that dysrationalia is common. One study of the high-IQ society
Mensa, for example, showed that 44 per cent of its members believed in astrology, and 56 per cent
believed that the Earth had been visited by extra-terrestrials.l? But rigorous experiments, specifically
exploring the link between intelligence and rationality, were lacking.

Stanovich has now spent more than two decades building on those foundations with a series of carefully
controlled experiments.

To understand his results, we need some basic statistical theory. In psychology and other sciences, the
relationship between two variables is usually expressed as a correlation coefficient between 0 and 1. A
perfect correlation would have a value of 1 — the two parameters would essentially be measuring the
same thing; this is unrealistic for most studies of human health and behaviour (which are determined by so
many variables), but many scientists would consider a ‘moderate’ correlation to lie between 0.4 and
0.59.4

Using these measures, Stanovich found that the relationships between rationality and intelligence were
generally very weak. SAT scores revealed a correlation of just 0.1 and 0.19 with measures of the framing
bias and anchoring, for instance.’? Intelligence also appeared to play only a tiny role in the question of



whether we are willing to delay immediate gratification for a greater reward in the future — a tendency
known as ‘temporal discounting’. In one test, the correlation with SAT scores was as small as 0.02.
That’s an extraordinarily modest correlation for a trait that many might assume comes hand in hand with a
greater analytical mind. The sunk cost bias also showed almost no relationship to SAT scores in another
study.

Gui Xue and colleagues at Beijing Normal University, meanwhile, have followed Stanovich’s lead,
finding that the gambler’s fallacy is actually a little more common among the more academically
successful participants in his sample.X4 That’s worth remembering: when playing roulette, don’t think you
are smarter than the wheel.

Even trained philosophers are vulnerable. Participants with PhDs in philosophy are just as likely to
suffer from framing effects, for example, as everyone else — despite the fact that they should have been
schooled in logical reasoning.t2

You might at least expect that more intelligent people could learn to recognise these flaws. In reality,
most people assume that they are less vulnerable than other people, and this is equally true of the
‘smarter’ participants. Indeed, in one set of experiments studying some of the classic cognitive biases,
Stanovich found that people with higher SAT scores actually had a slightly larger ‘bias blind spot’ than
people who were less academically gifted.i® ‘Adults with more cognitive ability are aware of their
intellectual status and expect to outperform others on most cognitive tasks,” Stanovich told me. ‘Because
these cognitive biases are presented to them as essentially cognitive tasks, they expect to outperform on
them as well.’

From my interactions with Stanovich, I get the impression that he is extremely cautious about promoting
his findings, meaning he has not achieved the same kind of fame as Daniel Kahneman, say — but
colleagues within his field believe that these theories could be truly game-changing. ‘The work he has
done is some of the most important research in cognitive psychology — but it’s sometimes
underappreciated,” agreed Gordon Pennycook, a professor at the University of Regina, Canada, who has
also specialised in exploring human rationality.

Stanovich has now refined and combined many of these measures into a single test, which is informally
called the ‘rationality quotient’. He emphasises that he does not wish to devalue intelligence tests — they
‘work quite well for what they do’ — but to improve our understanding of these other cognitive skills that
may also determine our decision making, and place them on an equal footing with the existing measures of
cognitive ability.

‘Our goal has always been to give the concept of rationality a fair hearing — almost as if it had been
proposed prior to intelligence’, he wrote in his scholarly book on the subject.Z It is, he says, a ‘great
irony’ that the thinking skills explored in Kahneman’s Nobel Prize-winning work are still neglected in our
most well-known assessment of cognitive ability.L8

After years of careful development and verification of the various sub-tests, the first iteration of the
‘Comprehensive Assessment of Rational Thinking’ was published at the end of 2016. Besides measures
of the common cognitive biases and heuristics, it also included probabilistic and statistical reasoning
skills — such as the ability to assess risk — that could improve our rationality, and questionnaires
concerning contaminated mindware such as anti-science attitudes.

For a taster, consider the following question, which aims to test the ‘belief bias’. Your task is to
consider whether the conclusion follows, logically, based only on the opening two premises.

All living things need water.
Roses need water.
Therefore, roses are living things.



What did you answer? According to Stanovich’s work, 70 per cent of university students believe that this
is a valid argument. But it isn’t, since the first premise only says that ‘all living things need water’ — not
that ‘all things that need water are living’.

If you still struggle to understand why that makes sense, compare it to the following statements:

All insects need oxygen.
Mice need oxygen.
Therefore mice are insects.

The logic of the two statements is exactly the same — but it is far easier to notice the flaw in the reasoning
when the conclusion clashes with your existing knowledge. In the first example, however, you have to put
aside your preconceptions and think, carefully and critically, about the specific statements at hand — to
avoid thinking that the argument is right just because the conclusion makes sense with what you already
know.2 That’s an important skill whenever you need to appraise a new claim.

When combining all these sub-tests, Stanovich found that the overall correlation with measures of
general intelligence, such as SAT scores, was modest: around 0.47 on one test. Some overlap was to be
expected, especially given the fact that several of these measures, such as probabilistic reasoning, would
be aided by mathematical ability and other aspects of cognition measured by IQ tests and SATs. ‘But that
still leaves enough room for the discrepancies between rationality and intelligence that lead to smart
people acting foolishly,” Stanovich said.

With further development, the rationality quotient could be used in recruitment to assess the quality of a
potential employee’s decision making; Stanovich told me that he has already had significant interest from
law firms and financial institutions, and executive head-hunters.

Stanovich hopes his test may also be a useful tool to assess how students’ reasoning changes over a
school or university course. ‘This, to me, would be one of the more exciting uses,” Stanovich said. With
that data, you could then investigate which interventions are most successful at cultivating more rational
thinking styles.

—

While we wait to see that work in action, cynics may question whether RQ really does reflect our
behaviour in real life. After all, the IQ test is sometimes accused of being too abstract. Is RQ — based on
artificial, imagined scenarios — any different?

Some initial answers come from the work of Wéandi Bruine de Bruin at Leeds University. Inspired by
Stanovich’s research, her team first designed their own scale of ‘adult decision-making competence’,
consisting of seven tasks measuring biases like framing, measures of risk perception, and the tendency to
fall for the sunk cost fallacy (whether you are likely to continue with a bad investment or not). The team
also examined over-confidence by asking the subjects some general knowledge questions, and then asking
them to gauge how sure they were that each answer was correct.

Unlike many psychological studies, which tend to use university students as guinea pigs, Bruine de
Bruin’s experiment examined a diverse sample of people, aged eighteen to eighty-eight, with a range of
educational backgrounds — allowing her to be sure that any results reflected the population as a whole.

As Stanovich has found with his tests, the participants’ decision-making skills were only moderately
linked to their intelligence; academic success did not necessarily make them more rational decision
makers.

But Bruine de Bruin then decided to see how both measures were related to their behaviours in the real



world. To do so, she asked participants to declare how often they had experienced various stressful life
events, from the relatively trivial (such as getting sunburnt or missing a flight), to the serious (catching an
STD or cheating on your partner) and the downright awful (being put in jail).22 Although the measures of
general intelligence did seem to have a small effect on these outcomes, the participants’ rationality scores
were about three times more important in determining their behaviour.

These tests clearly capture a more general tendency to be a careful, considered thinker that was not
reflected in more standard measures of cognitive ability; you can be intelligent and irrational — as
Stanovich had found — and this has serious consequences for your life.

Bruine de Bruin’s findings can offer us some insights into other peculiar habits of intelligent people.
One study from the London School of Economics, published in 2010, found that people with higher 1Qs
tend to consume more alcohol and may be more likely to smoke or take illegal drugs, for instance —
supporting the idea that intelligence does not necessarily help us to weigh up short-term benefits against
the long-term consequences.2

People with high IQs are also just as likely to face financial distress, such as missing mortgage
payments, bankruptcy or credit card debt. Around 14 per cent of people with an IQ of 140 had reached
their credit limit, compared to 8.3 per cent of people with an average IQ of 100. Nor were they any more
likely to put money away in long-term investments or savings; their accumulated wealth each year was
just a tiny fraction greater. These facts are particularly surprising, given that more intelligent (and better
educated) people do tend to have more stable jobs with higher salaries, which suggests that their financial
distress is a consequence of their decision making, rather than, say, a simple lack of earning power.2

The researchers suggested that more intelligent people veer close to the ‘financial precipice’ in the
belief that they will be better able to deal with the consequence afterwards. Whatever the reason, the
results suggest that smarter people are not investing their money in the more rational manner that
economists might anticipate; it is another sign that intelligence does not necessarily lead to better decision
making.

—

As one vivid example, consider the story of Paul Frampton. A brilliant physicist at the University of North
Carolina, his work ranged from a new theory of dark matter (the mysterious, invisible mass holding our
universe together) to the prediction of a subatomic particle called the ‘axigluon’, a theory that is inspiring
experiments at the Large Hadron Collider.

In 2011, however, he began online dating, and soon struck up a friendship with a former bikini model
named Denise Milani. In January the next year, she invited him to visit her on a photoshoot in La Paz,
Bolivia. When he arrived, however, he found a message — she’d had to leave for Argentina instead. But
she’d left her bag. Could he pick it up and bring it to her?

Alas, he arrived in Argentina but there was still no sign of Milani. Losing patience, he decided to return
to the USA, where he checked in her suitcase with his own luggage. A few minutes later, an announcement
called him to meet the airport staff at his gate. Unless you suffer from severe dysrationalia yourself, you
can probably guess what happened next. He was subsequently charged with transporting two kilograms of
cocaine.

Fraudsters, it turned out, had been posing as Milani — who really is a model, but knew nothing of the
scheme and had never been in touch with Frampton. They would have presumably intercepted the bag
once he had carried it over the border.

Frampton had been warned about the relationship. ‘I thought he was out of his mind, and I told him that,’
John Dixon, a fellow physicist and friend of Frampton’s, said in the New York Times. ‘But he really



believed that he had a pretty young woman who wanted to marry him.’

We can’t really know what was going through Frampton’s mind. Perhaps he suspected that ‘Milani’ was
involved in some kind of drug smuggling operation but thought that this was a way of proving himself to
her. His love for her seems to have been real, though; he even tried to message her in prison, after the
scam had been uncovered. For some reason, however, he just hadn’t been able to weigh up the risks, and
had allowed himself to be swayed by impulsive, wishful thinking.

—

If we return to that séance in Atlantic City, Arthur Conan Doyle’s behaviour would certainly seem to fit
neatly with theories of dysrationalia, with compelling evidence that paranormal and superstitious beliefs
are surprisingly common among the highly intelligent.

According to a survey of more than 1,200 participants, people with college degrees are just as likely to
endorse the existence of UFOs, and they were even more credulous of extrasensory perception and
‘psychic healing’ than people with a worse education.? (The education level here is an imperfect measure
of intelligence, but it gives a general idea that the abstract thinking and knowledge required to enter
university does not translate into more rational beliefs.)

Needless to say, all of the phenomena above have been repeatedly disproven by credible scientists —
yet it seems that many smart people continue to hold on to them regardless. According to dual-process
(fast/slow thinking) theories, this could just be down to cognitive miserliness. People who believe in the
paranormal rely on their gut feelings and intuitions to think about the sources of their beliefs, rather than
reasoning in an analytical, critical way.2

This may be true for many people with vaguer, less well-defined beliefs, but there are some particular
elements of Conan Doyle’s biography that suggest his behaviour can’t be explained quite so simply. Often,
it seemed as if he was using analytical reasoning from system 2 to rationalise his opinions and dismiss the
evidence. Rather than thinking too little, he was thinking too much.

Consider how Conan Doyle was once infamously fooled by two schoolgirls. In 1917 — a few years
before he met Houdini — sixteen-year-old Elsie Wright and nine-year-old Frances Griffith claimed to have
photographed a population of fairies frolicking around a stream in Cottingley, West Yorkshire. Through a
contact at the local Theosophical Society, the pictures eventually landed in Conan Doyle’s hands.

Many of his acquaintances were highly sceptical, but he fell for the girls’ story hook, line and sinker.2
‘It is hard for the mind to grasp what the ultimate results may be if we have actually proved the existence
upon the surface of this planet of a population which may be as numerous as the human race,’ he wrote in
The Coming of Fairies.? In reality, they were cardboard cut-outs, taken from Princess Mary’s Giftbook%®
— a volume that had also included some of Conan Doyle’s own writing.2

What’s fascinating is not so much the fact that he fell for the fairies in the first place, but the
extraordinary lengths that he went to explain away any doubts. If you look at the photographs carefully,
you can even see hatpins holding one of the cut-outs together. But where others saw pins, he saw the
gnome’s belly button — proof that fairies are linked to their mothers in the womb with an umbilical cord.
Conan Doyle even tried to draw on modern scientific discoveries to explain the fairies’ existence, turning
to electromagnetic theory to claim that they were ‘constructed in material which threw out shorter or
longer vibrations’, rendering them invisible to humans.

As Ray Hyman, a professor of psychology at the University of Oregon, puts it: ‘Conan Doyle used his
intelligence and cleverness to dismiss all counter-arguments . . . [He] was able to use his smartness to
outsmart himself.’3

The use of system 2 ‘slow thinking’ to rationalise our beliefs even when they are wrong leads us to



uncover the most important and pervasive form of the intelligence trap, with many disastrous
consequences; it can explain not only the foolish ideas of people such as Conan Doyle, but also the huge
divides in political opinion about issues such as gun crime and climate change.

—

So what’s the scientific evidence?

The first clues came from a series of classic studies from the 1970s and 1980s, when David Perkins of
Harvard University asked students to consider a series of topical questions, such as: “Would a nuclear
disarmament treaty reduce the likelihood of world war?’ A truly rational thinker should consider both
sides of the argument, but Perkins found that more intelligent students were no more likely to consider any
alternative points of view. Someone in favour of nuclear disarmament, for instance, might not explore the
issue of trust: whether we could be sure that all countries would honour the agreement. Instead, they had
simply used their abstract reasoning skills and factual knowledge to offer more elaborate justifications of
their own point of view.3

This tendency is sometimes called the confirmation bias, though several psychologists — including
Perkins — prefer to use the more general term ‘myside bias’ to describe the many different kinds of tactics
we may use to support our viewpoint and diminish alternative opinions. Even student lawyers, who are
explicitly trained to consider the other side of a legal dispute, performed very poorly.

Perkins later considered this to be one of his most important discoveries.22 ‘Thinking about the other
side of the case is a perfect example of a good reasoning practice,” he said. “Why, then, do student
lawyers with high IQs and training in reasoning that includes anticipating the arguments of the opposition
prove to be as subject to confirmation bias or myside bias, as it has been called, as anyone else? To ask
such a question is to raise fundamental issues about conceptions of intelligence.’32

Later studies only replicated this finding, and this one-sided way of thinking appears to be a particular
problem for the issues that speak to our sense of identity. Scientists today use the term ‘motivated
reasoning’ to describe this kind of emotionally charged, self-protective use of our minds. Besides the
myside/confirmation bias that Perkins examined (where we preferentially seek and remember the
information that confirms our view), motivated reasoning may also take the form of a disconfirmation
bias — a kind of preferential scepticism that tears down alternative arguments. And, together, they can lead
us to become more and more entrenched in our opinions.

Consider an experiment by Dan Kahan at Yale Law School, which examined attitudes to gun control. He
told his participants that a local government was trying to decide whether to ban firearms in public — and
it was unsure whether this would increase or decrease crime rates. So they had collected data on cities
with and without these bans, and on changes in crime over one year:

Decrease in crime | Increase in crime

Cities that banned carrying 223 75
handguns in public
Cities that did not ban carrying 107 21

handguns in public

Kahan also gave his participants a standard numeracy test, and questioned them on their political beliefs.

Try it for yourself. Given this data, do the bans work?

Kahan had deliberately engineered the numbers to be deceptive at first glance, suggesting a huge
decrease in crime in the cities carrying the ban. To get to the correct answer, you need to consider the
ratios, showing around 25 per cent of the cities with the ban had witnessed an increase in crime,
compared with 16 per cent of those without a ban. The ban did not work, in other words.



As you might hope, the more numerate participants were more likely to come to that conclusion — but
only if they were more conservative, Republican voters who were already more likely to oppose gun
control. If they were liberal, Democrat voters, the participants skipped the explicit calculation, and were
more likely to go with their (incorrect) initial hunch that the ban had worked, no matter what their
intelligence.

In the name of fairness, Kahan also conducted the same experiment, but with the data reversed, so that
the data supported the ban. Now, it was the numerate liberals who came to the right answer — and the
numerate conservatives who were more likely to be wrong. Overall, the most numerate participants were
around 45 per cent more likely to read the data correctly if it conformed to their expectations.

The upshot, according to Kahan and other scientists studying motivated reasoning, is that smart people
do not apply their superior intelligence fairly, but instead use it ‘opportunistically’ to promote their own
interests and protect the beliefs that are most important to their identities. Intelligence can be a tool for
propaganda rather than truth-seeking.3

It’s a powerful finding, capable of explaining the enormous polarisation on issues such as climate
change (see graph below).22 The scientific consensus is that carbon emissions from human sources are
leading to global warming, and people with liberal politics are more likely to accept this message if they
have better numeracy skills and basic scientific knowledge.2® That makes sense, since these people should
also be more likely to understand the evidence. But among free-market capitalists, the opposite is true: the
more scientifically literate and numerate they are, the more likely they are to reject the scientific
consensus and to believe that claims of climate change have been exaggerated.

“There iz solid evidence of recent global warming due to
human activities such as buming fossil fuels.”
True or false?
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The same polarisation can be seen for people’s views on vaccination,®’ fracking®® and evolution.?? In each
case, greater education and intelligence simply helps people to justify the beliefs that match their
political, social or religious identity. (To be absolutely clear, overwhelming evidence shows that
vaccines are safe and effective, carbon emissions are changing the climate, and evolution is true.)

There is even some evidence that, thanks to motivated reasoning, exposure to the opposite point of view
may actually backfire; not only do people reject the counter-arguments, but their own views become even
more deeply entrenched as a result. In other words, an intelligent person with an inaccurate belief system
may become more ignorant after having heard the actual facts. We could see this with Republicans’



opinions about Obamacare in 2009 and 2010: people with greater intelligence were more likely to
believe claims that the new system would bring about Orwellian ‘death panels’ to decide who lived and
died, and their views were only reinforced when they were presented with evidence that was meant to
debunk the myths.40

Kahan’s research has primarily examined the role of motivated reasoning in political decision making —
where there may be no right or wrong answer — but he says it may stretch to other forms of belief. He
points to a study by Jonathan Koehler, then at the University of Texas at Austin, who presented
parapsychologists and sceptical scientists with data on two (fictional) experiments into extrasensory
perception.

The participants should have objectively measured the quality of the papers and the experimental
design. But Koehler found that they often came to very different conclusions, depending on whether the
results of the studies agreed or disagreed with their own beliefs in the paranormal.%

—

When we consider the power of motivated reasoning, Conan Doyle’s belief in fraudulent mediums seems
less paradoxical. His very identity had come to rest on his experiments with the paranormal. Spiritualism
was the foundation of his relationship with his wife, and many of his friendships; he had invested
substantial sums of money in a spiritualist church?? and written more than twenty books and pamphlets on
the subject. Approaching old age, his beliefs also provided him with the comforting certainty of the
afterlife. ‘It absolutely removes all fear of death,” he said, and the belief connected him with those he had
already lost®? ? surely two of the strongest motivations imaginable.

All of this would seem to chime with research showing that beliefs may first arise from emotional needs
— and it is only afterwards that the intellect kicks in to rationalise the feelings, however bizarre they may
be.

Conan Doyle certainly claimed to be objective. ‘In these 41 years, I never lost any opportunity of
reading and studying and experimenting on this matter,’# he boasted towards the end of his life. But he
was only looking for the evidence that supported his point of view, while dismissing everything else.%

It did not matter that this was the mind that created Sherlock Holmes — the ‘perfect reasoning and
observing machine’. Thanks to motivated reasoning, Conan Doyle could simply draw on that same
creativity to explain away Houdini’s scepticism. And when he saw the photos of the Cottingley Fairies, he
felt he had found the proof that would convince the world of other psychic phenomena. In his excitement,
his mind engineered elaborate scientific explanations — without seriously questioning whether it was just
a schoolgirl joke.

When they confessed decades after Conan Doyle’s death, the girls revealed that they simply hadn’t
bargained for grown-ups’ desire to be fooled. ‘I never even thought of it as being a fraud,’ one of the girls,
Frances Griffiths, revealed in a 1985 interview. ‘It was just Elsie and I having a bit of fun and I can’t
understand to this day why they were taken in — they wanted to be taken in.’4¢

Following their increasingly public disagreement, Houdini lost all respect for Conan Doyle; he had
started the friendship believing that the writer was an ‘intellectual giant’ and ended it by writing that ‘one
must be half-witted to believe some of these things’. But given what we know about motivated reasoning,
the very opposite may be true: only an intellectual giant could be capable of believing such things.*

* In his book The Rationality Quotient, Keith Stanovich points out that George Orwell famously came to much the same conclusion when
describing various forms of nationalism, Orwell writing that: “There is no limit to the follies that can be swallowed if one is under the influence
of feelings of this kind . . . One has to belong to the intelligentsia to believe things like that: No ordinary man could be such a fool.”

—



Many other great intellects may have lost their minds thanks to blinkered thinking. Their mistakes may not
involve ghosts and fairies, but they still led to years of wasted effort and disappointment as they toiled to
defend the indefensible.

Consider Albert Einstein, whose name has become a synonym for genius. While still working as young
patent clerk in 1905, he outlined the foundations for quantum mechanics, special relativity, and the
equation for mass?energy equivalence (E=MC?) — the concept for which he is most famous.* A decade
later he would announce his theory of general relativity — tearing through Isaac Newton’s laws of gravity.

But his ambitions did not stop there. For the remainder of his life, he planned to build an even grander,
all-encompassing understanding of the universe that melded the forces of electromagnetism and gravity
into a single, unified theory. ‘I want to know how God created this world. I am not interested in this or
that phenomenon, in the spectrum of this or that element, I want to know his thoughts’, he had written
previously — and this was his attempt to capture those thoughts in their entirety.

After a period of illness in 1928, he thought he had done it. ‘I have laid a wonderful egg . . . Whether
the bird emerging from this will be viable and long-lived lies in the lap of the gods’, he wrote. But the
gods soon killed that bird, and many more dashed hopes would follow over the next twenty-five years,
with further announcements of a new Unified Theory, only for them all to fall like a dead weight. Soon
before his death, Einstein had to admit that ‘most of my offspring end up very young in the graveyard of
disappointed hopes’.

Einstein’s failures were no surprise to those around him, however. As his biographer, the physicist
Hans Ohanian, wrote in his book Einstein’s Mistakes: ‘Einstein’s entire program was an exercise in
futility . . . It was obsolete from the start.” The more he invested in the theory, however, the more reluctant
he was to let it go. Freeman Dyson, a colleague at Princeton, was apparently so embarrassed by
Einstein’s foggy thinking that he spent eight years deliberately avoiding him on campus.

The problem was that Einstein’s famous intuition — which had served him so well in 1905 — had led him
seriously astray, and he had become deaf and blind to anything that might disprove his theories. He
ignored evidence of nuclear forces that were incompatible with his grand idea, for instance, and came to
despise the results of quantum theory — a field he had once helped to establish.#¢ At scientific meetings, he
would spend all day trying to come up with increasingly intricate counter-examples to disprove his rivals,
only to have been disproved by the evening.#? He simply ‘turned his back on experiments’ and tried to ‘rid
himself of the facts’, according to his colleague at Princeton, Robert Oppenheimer.2

Einstein himself realised as much towards the end of his life. ‘I must seem like an ostrich who forever
buries its head in the relativistic sand in order not to face the evil quanta’, he once wrote to his friend, the
quantum physicist Louis de Broglie. But he continued on his fool’s errand, and even on his deathbed, he
scribbled pages of equations to support his erroneous theories, as the last embers of his genius faded. All
of which sounds a lot like the sunk cost fallacy exacerbated by motivated reasoning.

The same stubborn approach can be found in many of his other ideas. Having supported communism, he
continually turned a blind eye to the failings of the USSR, for instance.2!

Einstein, at least, had not left his domain of expertise. But this single-minded determination to prove
oneself right may be particularly damaging when scientists stray outside their usual territory, a fact that
was noted by the psychologist Hans Eysenck. ‘Scientists, especially when they leave the particular field
in which they are specialized, are just as ordinary, pig-headed, and unreasonable as everybody else’, he
wrote in the 1950s. ‘And their unusually high intelligence only makes their prejudices all the more
dangerous.’> The irony is that Eysenck himself came to believe theories of the paranormal, showing the
blinkered analysis of evidence he claimed to deplore.

Some science writers have even coined a term — Nobel Disease — to describe the unfortunate habit of



Nobel Prize winners to embrace dubious positions on various issues. The most notable case is, of course,
Kary Mullis, the famous biochemist with the strange conspiracy theories who we met in the introduction.
His autobiography, Dancing Naked in the Mind Field, is almost a textbook in the contorted explanations
the intelligent mind can conjure to justify its preconceptions.2?

Other examples include Linus Pauling, who discovered the nature of chemical bonds between atoms, yet
spent decades falsely claiming that vitamin supplements could cure cancer;* and Luc Montagnier, who
helped discover the HIV virus, but who has since espoused some bizarre theories that even highly diluted
DNA can cause structural changes to water, leading it to emit electromagnetic radiation. Montagnier
believes that this phenomenon can be linked to autism, Alzheimer’s disease and various serious
conditions, but many other scientists reject these claims, leading to a petition of 35 other Nobel laureates
asking for him to be removed from his position in an AIDS research centre.>

Although we may not be working on a Grand Unified Theory, there is a lesson here for all of us.
Whatever your profession, the toxic combination of motivated reasoning and the bias blind spot could still
lead us to justify prejudiced opinions about those around us, pursue failing projects at work, or rationalise
a hopeless love affair.

—

As two final examples, let’s look at two of history’s greatest innovators: Thomas Edison and Steve Jobs.

With more than a thousand patents to his name, Thomas Edison was clearly in possession of an
extraordinarily fertile mind. But once he had conceived an idea, he struggled to change his mind — as
shown in the ‘battle of the currents’.

In the late 1880s, having produced the first working electric lightbulb, Edison sought to find a way to
power America’s homes. His idea was to set up a power grid using a steady ‘direct current’ (DC), but his
rival George Westinghouse had found a cheaper means of transmitting electricity with the alternating
current (AC) we use today. Whereas DC is a flat line of a single voltage, AC oscillates rapidly between
two voltages, which stops it losing energy over distance.

Edison claimed that AC was simply too dangerous, since it more easily leads to death by electrocution.
Although this concern was legitimate, the risk could be reduced with proper insulation and regulations,
and the economic arguments were just too strong to ignore: it really was the only feasible way to provide
electricity to the mass market.

The rational response would have been to try to capitalise on the new technology and improve its
safety, rather than continuing to pursue DC. One of Edison’s own engineers, Nikola Tesla, had already
told him as much. But rather than taking his advice, Edison dismissed Tesla’s ideas and even refused to
pay him for his research into AC, leading Tesla to take his ideas to Westinghouse instead.=¢

Refusing to admit defeat, Edison engaged in an increasingly bitter PR war to try to turn public opinion
against AC. It began with macabre public demonstrations, electrocuting stray dogs and horses. And when
Edison heard that a New York court was investigating the possibility of using electricity for executions,
he saw yet another opportunity to prove that point, as he advised the court on the development of the
electric chair — in the hope that AC would be forever associated with death. It was a shocking moral
sacrifice for someone who had once declared that he would ‘join heartily in an effort to totally abolish
capital punishment’.>Z

You may consider these to be simply the actions of a ruthless businessman, but the battle really was
futile. As one journal stated in 1889: ‘It is impossible now that any man, or body of men, should resist the
course of alternating current development . . . Joshua may command the sun to stand still, but Mr Edison is
not Joshua.’28 By the 1890s, he had to admit defeat, eventually turning his attention to other projects.



The historian of science Mark Essig writes that ‘the question is not so much why Edison’s campaign
failed as why he thought it might succeed’.2? But an understanding of cognitive errors such as the sunk cost
effect, the bias blind spot and motivated reasoning helps to explain why such a brilliant mind may
persuade itself to continue down such a disastrous path.

The co-founder of Apple, Steve Jobs, was similarly a man of enormous intelligence and creativity, yet
he too sometimes suffered from a dangerously skewed perception of the world. According to Walter
Isaacson’s official biography, his acquaintances described a ‘reality distortion field’ — ‘a confounding
mélange of charismatic rhetorical style, indomitable will, and eagerness to bend any fact to fit the purpose
at hand’, in the words of his former colleague Andy Hertzfeld.

That single-minded determination helped Jobs to revolutionise technology, but it also backfired in his
personal life, particularly after he was diagnosed with pancreatic cancer in 2003. Ignoring his doctor’s
advice, he instead opted for quack cures such as herbal remedies, spiritual healing and a strict fruit juice
diet. According to all those around him, Jobs had convinced himself that his cancer was something he
could cure himself, and his amazing intelligence seems to have allowed him to dismiss any opinions to the
contrary.&

By the time he finally underwent surgery, the cancer had progressed too far to be treatable, and some
doctors believe Jobs may still have been alive today if he had simply followed medical advice. In each
case, we see that greater intellect is used for rationalisation and justification, rather than logic and reason.

—

We have now seen three broad reasons why an intelligent person may act stupidly. They may lack
elements of creative or practical intelligence that are essential for dealing with life’s challenges; they may
suffer from ‘dysrationalia’, using biased intuitive judgements to make decisions; and they may use their
intelligence to dismiss any evidence that contradicts their views thanks to motivated reasoning.

Harvard University’s David Perkins described this latter form of the intelligence trap to me best when
he said it was like ‘putting a moat around a castle’. The writer Michael Shermer, meanwhile, describes it
as creating ‘logic-tight compartments’ in our thinking. But I personally prefer to think of it as a runaway
car, without the right steering or navigation to correct its course. As Descartes had originally put it: ‘those
who go forward but very slowly can get further, if they always follow the right road, than those who are in
too much of a hurry and stray off it’.

Whatever metaphor you choose, the question of why we evolved this way is a serious puzzle for
evolutionary psychologists. When they build their theories of human nature, they expect common
behaviours to have had a clear benefit to our survival. But how could it ever be an advantage to be
intelligent but irrational?

One compelling answer comes from the recent work of Hugo Mercier at the French National Centre for
Scientific Research, and Dan Sperber at the Central European University in Budapest. ‘I think it’s now so
obvious that we have the myside bias, that psychologists have forgotten how weird it is,” Mercier told me
in an interview. ‘But if you look at it from an evolutionary point of view, it’s really maladaptive.’

It is now widely accepted that human intelligence evolved, at least in part, to deal with the cognitive
demands of managing more complex societies. Evidence comes from the archaeological record, which
shows that our skull size did i