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The idea was quite logical; a parasite and landowner naturally supposed that intelligence was a marketable commodity like everything else, and that in Switzerland especially it could be bought for money. The case was entrusted to a celebrated Swiss professor, and cost thousands of roubles; the treatment lasted five years. Needless to say, the idiot did not become intelligent, but it is alleged that he grew into something more or less resembling a man.


Fyodor Dostoyevsky, The Idiot







   

INTRODUCTION


Your brain is capable of so much more. I know this because, although your brain is unique, it is nothing special. There are billions of brains just like yours. And in some of those brains – the ones just like yours – something extraordinary happens.


Something extraordinary happened to my brain, and that’s why I am writing this book. The change opened my eyes to what is possible. My concentration improved, my memory sharpened, my cognitive skills expanded. I became a more fluent communicator and a more sympathetic listener. My productivity at work soared. My home life became happier and more content. And I did it all by finding and activating a part of my brain that had lain dormant for too long.


This part of my brain probably can’t be pointed to on a scan. It’s more a function of my mind, a door within my consciousness to which I was handed a key. For, despite what you might have heard, it’s not true that we only use 10 per cent or so of our brain, which leaves the rest untapped and rich with potential. Our brain cells are overloaded with work, so much so that most have several jobs to do. None are idle.


But it’s true that we only access a fraction of what that brain – your brain – could do. Most call it the mind, but you can name it spirit, awareness, consciousness, or the ghost in the machine, whatever term you like. What matters is that it can be altered. It is not much of the brain’s structure that lies unused, but much of the brain’s – your brain’s – function.


Mapping and understanding brain function and how it can be changed is a frontier of modern neuroscience, the defining discipline of this twenty-first century. And it comes down to connections. Just as the ancients imposed patterns and pictures onto the randomness of the stars, so the brain relies on circuits, sequences and constellations of activity to produce co-ordination and cognition from its billions of individual cells. From memories and mathematics to grief, insight and genius, all of it is formed from the way brain cells make and break links with their neighbours, and how they use these links to communicate. And here’s the kicker: science now has the tools to manipulate and to strengthen those links on demand. Modern brain science is not just about observing any more. It can intervene, to change the way the brain and the mind works. To make it work better.


My brain was made to work better after I received therapy for mental illness. I had severe obsessive-compulsive disorder (OCD) that showed itself as a wildly exaggerated and irrational fear of HIV and Aids. I had a blind spot in my mental functioning that could not accept very small risks – but only as applied to this single disease. My treatment was cognitive-behavioural therapy, and through a series of mental exercises I learned to deal with and move on from what had previously been debilitating anxieties over, for example, a ridiculous obsessive thought that contaminated blood had fallen into my eye while out for a run in the rain. I wrote a book about OCD and my experiences in 2014 and in it here’s how I described the change:




My consciousness soared above my fears, as a camera draws out from a single house on a map to show the street, the town and then the surrounds and countryside. Previously, my OCD interfered with this process. No matter how much I tried to make the camera pan out, the irrational fear stayed in view, like a dirty smudge on the lens. Now the risk of HIV from all those unlikely routes shrank as I rose above to see them in their proper context. Psychologists call this moment of clarity the helicopter view. We see the landscape and all it contains in its proper scale. We regain, in all senses of the word, perspective. From 10,000 feet up, the gap between very low risk and zero risk – so visible and so important to my OCD – is hard to distinguish.





Cognitive therapies like the treatment I received are often called talking cures. But there’s a lot more to them than that. Scientists now know that talking cures ease the suffering of millions of people by seeding long-term changes in connections and functions of the brain. It’s a relatively new discovery, but scans of people given this type of therapy show it strengthens the wiring between parts of the brain. And people with brains that respond with the most rewiring show the largest improvements in their symptoms.


The new connections help these people to access or tune into a part of the functioning of their brain that they previously couldn’t. They improve cognitive performance. But the change – the forging of these connections in the brain – is difficult to predict. Some people respond better and faster than others and so, given the constraints on resources and the difficulty in accessing treatment for mental illness, the sad reality is that some people given cognitive behavioural therapy for all sorts of conditions don’t get as much relief as they could.


To increase the success rate of this treatment, doctors and scientists look for ways to make the brain more receptive, more malleable, so the same dose of medicine and the same number of sessions of therapy can have a stronger effect. It’s a new science, so the techniques are largely confined to experimental trials so far. Those techniques try to alter the way the brain makes and forms connections and rely on two main strategies: drugs and stimulation with magnets and electricity. The drugs include compounds already known to enhance cognition and brain function, such as modafinil, which makes people more alert and is prescribed for sleep disorders. The stimulation sees small electric currents wired directly into (or induced within) the brain, to artificially alter the way the brain neurons activate. (In some trials these techniques are used alone – they don’t seek to improve conventional cognitive treatments but to replace them.)


In recent years, medical journals have filled with case studies of seemingly miraculous cures based on these new techniques: a pregnant woman freed of depression with electrical stimulation here, and a young man lifted from catatonic schizophrenia there. As word of these successes spreads, more psychiatrists, scientists and medics are turning to these cognitive enhancement techniques to try to ease the burden of the one in four people in the world who struggle with a mental disorder.


But what about the remaining three-quarters, those people who are currently healthy? If drugs and electrical stimulation can help steer and form brain connections, then couldn’t everybody benefit from them? There is a strong tradition, after all, of drugs and other medical interventions being used by people not to treat a disease, but to enhance their performance. The use by athletes of medicines like steroids to build muscle – to make them stronger and swifter – is the most obvious example. As doctors and patients are now using these cognitive enhancement methods, then what is to stop everybody else doing so as well?


Do they work? Can they help us find and use parts of our brains that were previously off-limits? If so, is such brain doping fair? Should it be allowed, or even encouraged? Could it increase our attention? Our memory? Our maths and language skills? Could cognitive enhancement – in other words – increase our intelligence? And if it can, what are the implications for society? It’s too soon to answer all of these questions but it’s not too soon to ask them. And that’s what I try to do in this book.


Intelligence is like art and pornography. We struggle to define it, but we recognize it when we see it. And we argue about it endlessly. Attitudes to intelligence divide people along myriad fault lines – scientific, cultural, political and especially educational. These disagreements steer policy and determine millions of futures. They have been used as an excuse to segregate and mutilate children, to justify unearned privilege and to support discrimination, prejudice and hatred. Yet despite all the posturing and grand claims from one side or another, the realities of intelligence science are pretty simple and uncontroversial. Yes, intelligence (or at least IQ) is partly determined by genes. Yes, IQ is a pretty good average proxy for what most people consider to be intelligence. And, yes, it’s misleading and reductionist to try to condense the spectrum of individual human value and abilities into a single number such as IQ.


Human intelligence is a minefield science because the intelligence of a single human is meaningless. Intelligence is a judgement on the relative differences in ability between humans, and those differences are used to rank and judge and divide. Differences in intelligence between people – real and perceived – have long been a gateway to all sorts of unpleasantness. But these differences in intelligence also open a door to cognitive enhancement. One of these differences is the savant skill.


Savants are usually people who have low intelligence by most standard measures but show brilliance in a single cognitive zone. They are people who typically cannot dress themselves or hold a conversation, but have staggering mental arithmetic skills or can remember every word of every book they read that week. Savant skills are commonly associated with autism, but while there is a connection the two are not the same. Savants are much rarer, for one.


How savants do it is a mystery, but one popular suggestion is they have access to some functions of the brain that remain off-limits to the rest of us. The wiring and connections of their brains are set up in such a way that they can perform these feats of mental dexterity by unlocking some extra level, perhaps as compensation for mental damage or problems elsewhere. Crucially, this theory says, there is nothing inherently different about a savant brain except for the way it is used. The rest of us could find and unlock these abilities too, if our circumstances were different.


There is some evidence for this, because not all savants are born. Some are made. For these acquired savants, new skills in maths, memory and art emerge from nowhere, sometimes quite late in life and often as a consequence of the brain experiencing some kind of trauma. Disease like dementia can seemingly release unknown artistic skill, and blows to the head can produce a near-photographic memory. Some of these changes to the brain – and the subsequent rewiring – can reasonably be said to improve these people’s intelligence. They show what is possible. It’s important not to get carried away; despite the way these acquired savant cases are often presented (sometimes by the acquired savant themselves) the changes do not always produce genius. Not everybody can be upgraded to an Einstein or a Mozart. Talent remains rationed. But these mental upgrades do suggest that everybody’s brain might be able to work better. The question is whether that brain change can be introduced in a safe, reliable and controlled way. In the search for cognitive enhancement, few of us would be willing to bang our heads on the pavement and hope for the best.


That’s where science comes in. The same research that aims to rewire the brain so more psychiatric patients can find and exploit the medical benefits of cognitive treatments could give us reliable ways to boost other mental functions too. Scientists would like this research to proceed cautiously and with proper safeguards. Fat chance. Already university students are buying black-market smart pills like modafinil and using them to help with exams. Already people are building their own brain stimulation kits and self-experimenting to try to increase their memory, attention and maths skills. Already tech companies are selling ready-built consumer versions.


This book explores this frontier of cognitive enhancement. It addresses scientific and ethical questions and issues. And it does so by investigating what it is about human intelligence – and human attempts to understand, define, measure and improve intelligence – that seems to make so many people so uncomfortable. We will look at what intelligence is and where it is found in the brain. And we will see how it can be changed. For, like it or not, change is coming. Cognitive enhancement offers the promise of assistance for those who need it. And also help for those who don’t. We should investigate both.







   

ONE


Our Brain Revolution


There are two things you might not know about the electric chair. First, it was developed by the same man who invented the light bulb, Thomas Edison. And second, he did so not to showcase his own expertise but to attack the technology of his rival, the businessman George Westinghouse, with whom Edison was engaged in a bitter feud over the future of power.


Edison was no fan of capital punishment, but he was willing to put his personal morals to one side for money. In the late 1880s, the United States was searching for a new way to execute condemned prisoners, with hanging judged too barbaric for the emerging superpower. Thoughts turned to the new power of electricity, and its new-found ability to kill. And a decision had to be made about which of the two competing types of electric current to use.


Edison’s fortune rested on direct current (the DC in AC/DC). Westinghouse was a threat because his rival alternating current (AC in the above) was easier to transmit down power lines. But there was a catch – to transmit alternating current it was geared up to high voltages, and this made it lethal. For the first time in history, people were regularly electrocuted – usually workers who were installing and maintaining the high-voltage cables.


Edison saw the opportunity to label his rival’s work as dangerous. He told all who would listen how Westinghouse’s system was too risky, and if people didn’t get the message then he showed them what alternating current could do. In a series of gruesome demonstrations, he used Westinghouse’s invention to electrify a tin tray, and led stray dogs onto the metal surface to take a drink from a bowl at the other end. As the dogs yelped and dropped dead, Edison told people it could be them next. But not, he smiled sweetly, if the power used to supply their homes and businesses was the lower voltage, and inherently safer, Edison Corporation’s direct current.


It was a dentist from Buffalo who suggested to Edison that electricity might serve as a capital punishment. Having watched a drunken man electrocute himself when he touched a live generator, Alfred Southwick wrote to the inventor in 1887 to ask which of the two forms of current might ‘produce death with certainty in all cases’. Edison wrote back that the best execution option would be ‘alternating machines, manufactured principally in this country by Mr. Geo. Westinghouse, Pittsburgh’.


Westinghouse was furious and when officials in charge of executions came calling, he refused to sell them his AC generators. His protests failed. Somehow (almost certainly with Edison’s help) the officials got the equipment they wanted and in 1890, an axe murderer called William Kemmler was sentenced to be put to death in the new AC electric chair. Edison, naturally, was delighted. Kemmler, he crowed, was going to be Westinghoused.


Kemmler’s execution was an oddly informal affair. He was led into a crowded prison basement and introduced to twenty-five people invited as witnesses, at least a dozen of whom were curious doctors. Then he took off his coat and sat himself in the chair. Straps were tightened, electrodes plugged in and a black cloth pulled over his face. When the warden gave the order to pull the switch, Kemmler went rigid.


After seventeen seconds of current, a witness declared him dead. Nodding, the warden started to remove the electrode from his prisoner’s head when another cry went up: ‘Great God! He is alive.’


Though Kemmler was unconscious, the electricity had not done its job. ‘See, he breathes,’ one witness cried. ‘For God’s sake kill him and have it over,’ urged one of the journalists present, who promptly fainted. As other witnesses retched, the current was turned back on, and left on.


After Kemmler was finally dead, scientists, doctors and death penalty advocates were eager to examine his brain. Among other things, they wanted to identify the cause of death, which was important to know for the electric chair to be accepted as the latest, most humane, method of execution. But, and here is something else you might not know about the electric chair, no one has been able to work out exactly how the current killed Kemmler, or any of the 4,500 prisoners who have followed him into the chair since.


Kemmler’s brain looked like it had been cooked. Its blood had solidified and seemed like charcoal. The post mortem reported: ‘It was not burned to ashes but all of the fluid had been evaporated.’


In contrast, other electrocuted brains showed signs of massive internal trauma, with tissues ragged like they had been shredded by disruptive force. The massive current, scientists concluded, could make the brain literally explode from the inside; perhaps because it forced bubbles of gas to form in blood.


Electricity has unpredictable effects on the human body and on the brain in particular. Exactly what the current does in there is a mystery. This is partly why the United States (and the Philippines, its former colony) remains the only nation to have used the electric chair as a form of execution. It’s why several US states have banned it and why most death row prisoners, when offered the choice, opt for the relative certainty of a lethal cocktail of drugs. And it’s why, in a small flat near London’s Wembley Stadium in the days before Halloween 2015, when a Ukrainian man called Andrew, with a cat and a penchant for mediaeval weaponry, straps electrodes to my head and asks me if I am ready for him to turn on the power, I swallow hard before I say yes. I don’t want anything to go wrong. I really don’t want to be Westinghoused.


The human brain packs a tangle of 86 billion different cells and, if they could be counted, the number of different ways they can combine and connect would be the highest number of anything that could be counted anywhere – not just more than the grains of sand on a beach, but greater than the grains of sand that could exist on all of the beaches anywhere. As we mentioned in the introduction, you have probably heard you use only 10 per cent of your brain. That’s not true. All of your brain cells and tissues are overloaded with function. Every bit of your brain does something, and most bits do several things at once. If anything, rather than having 90 per cent spare, there is not enough of your brain to go around. But it is true you probably don’t use all of your brain’s potential.


This is where Andrew and his electrodes come in. Andrew is part of a growing movement that interferes with the workings of the brain to try to improve it. In basements and garages, but also in universities, military bases and hospitals, scientists and enthusiasts are using techniques to hack, boost and improve the human mind, to dig into that unused potential, make the brain work better and be all it can be. They call it neuroenhancement. We can call it increasing intelligence.


I was surprised when Andrew suggested he could neuroenhance my brain with his electricity. When I had asked to visit him at his flat, I thought we were going to talk about something called DIY electrical brain stimulation. I guessed that I hadn’t made the ‘do it yourself’ bit clear enough. But it felt like it would have been rude for me to refuse his offer. Still, as he dampened the electrodes and placed them onto the top of my head, I wasn’t sure that I wanted him to turn the machine on.


‘Ready?’ he asked.


‘Yes,’ I said, thinking, no.


‘You might feel a small burning sensation.’


The furniture in Andrew’s place bears the mark of someone who spends a lot of time at his keyboard. Only the chair looks truly valued – the comfortable, adjustable, expensive-looking black leather chair pulled up next to his computer.


When Andrew is not sat at his computer, he enjoys martial arts and self-defence. His flat isn’t big, so when I sit down I do so next to a sharp, full-scale trident. On the wall is hung a flail, a spiky iron ball on a heavy chain and stick. They are not just ornaments. Andrew tells me he regularly uses them. I’m not sure what for and I’m not sure I want to ask.


It might seem hard to believe, but the trident and flail aren’t the most striking features. Everywhere there are piled boxes of gadgets and what looks like stereo equipment, but isn’t. Almost all of it is for Andrew to self-stimulate his brain, with magnets, lasers and electrical current – both direct and alternating. He does it, naturally, because he thinks it helps him. And he is certain it works. When he wants to write, concentrate or just relax, he has a brain stimulator to help him. And he’s equally certain the rest of the world is going to catch up and realize the benefits soon.


As I look around the flat, his cat pads gingerly past what, I think, used to be an American football helmet on his desk. It has been converted to a brain stimulator and is loaded with electrodes and wire. I ask if the helmet is from the San Diego Chargers, but I don’t think he gets the joke. He asks if I want a coffee.


With the electrodes in place, when Andrew slides the switch to on, an electric current – not much, but enough to light a small bulb – pours from the small black box in his hand, through the wire and onto the top of my head, from where it passes through the skull and penetrates a good inch or so down into the top of my brain. Shocked into action, the brain cells there become easier to fire, and so more willing to work and make connections with neighbours and colleagues. These routes and circuits between adjoining neurons become fixed into place, and, lo, that tiny fragment of my brain, that splinter of my cognition, is coaxed into working that little bit better. That’s the theory, anyway. In reality, nobody really has a clue what Andrew and his DIY electrical stimulation is doing to my brain, any more than they do with the electric chair and its much, much higher currents. Still, whatever it is, he does it for twenty minutes.


After Andrew disconnects me, he asks if I feel different. I think he wants me to be convinced, as sure about the benefits of neuroenhancement as he is. Maybe, I reply. But it’s hard to say. I’m relieved I think, but that’s not what he means. I do feel alert and acutely aware of my surroundings. But then that could always be a straightforward caffeine buzz. When Andrew had mixed my instant coffee earlier, I’m sure he asked if I wanted it made with three or four spoonfuls.


Each generation has the privilege to live through a scientific revolution, and ours is neuroscience. For our parents and grandparents, the revolution was genetics; the implications and possibilities of which are still being fully explored today. For their parents and grandparents, certainly anyone who grew up in the middle of the twentieth century under the shadow of that mushroom cloud, the cutting edge of science was physics. Further back, great-great-great-great-grandparents and the rest were among the first to see the major societal impacts of chemistry, and their older relatives – if they were lucky – the benefits of medicine and anatomy. (If they were unlucky they probably helped to teach it.)


Each scientific revolution changes the world in its own way. Each presents power: over our bodies, the elements, the forces of nature and our DNA. Some of the results are good and some less so. Such is the way with revolution.


Next in line for this kind of rapid change is the brain and with it the human mind; the core – the soul if you like – of what makes us who we are. And the implications of modern neuroscience once again are extraordinary. It’s our generation’s turn to test nature’s limits and push beyond. And depending on how it plays out, our children will inherit a different world as a result.


Prior scientific revolutions followed a consistent pattern. First, scientists explore and gather information on how we and our world work: how atoms hold together, how blood circulates, how base pairs make DNA, how a mixture of gases combine to form air, and so on. And then other scientists use that information to intervene, to harness and alter natural systems for our benefit and according to our will.


So it is with our neuroscience revolution. Since the end of the twentieth century, technology to scan the brain at work has become routine. The colourful images produced claim to show the regions responsible for all manner of human characteristics, from the neural seats of love and hate, to the brain cells that determine whether someone prefers to drink Coke or Pepsi. Until now, most neuroscientists have been largely content to watch and map this neural activity, in all its spiralling complexity. These scientists have observed one of the oldest rules of human conduct: look but don’t touch.


That is no longer true. As the neuroscience revolution takes hold, and the possibilities become clear, a new generation of scientists is not satisfied merely to watch and describe brain activity. They want to interfere, to change and improve the brain – to neuroenhance it.


The human brain is taking on its biggest challenge yet: to improve the workings of the human brain, to plot and map the trillions of possible combinations and to find a way to make them work better. To set up and connect those 86 billion neurons in a way to increase memory, reasoning, problem-solving and a constellation of other mental skills – to improve human intelligence itself.


Using science to boost intelligence might sound farfetched, but some people in high places take the prospect very seriously indeed. In the dying days of Tony Blair’s leadership, British government officials asked an expert panel to look at the possible political impact. Britain wanted to know if other countries, economic rivals, might be willing to introduce national programmes to artificially boost the intellectual ‘quality’ of their populations. ‘We were actually seriously interested,’ one of the participants recalled later, ‘in whether these might be strategies that could be used by other countries which perhaps value achievement more than some countries in the West, and that would put the West at an economic disadvantage.’


State-funded scientists in China have run experiments to see if pressurized oxygen chambers – the type typically used to treat scuba divers with the bends – can improve people’s mental performance. Without waiting for the results, ambitious families are booking their teenagers into these chambers the night before the pivotal Gaokao school-leaving test, the traditional route to higher education and a secure career with the state. If that sounds desperate then consider this. How well we can get our brains to work on just a handful of occasions throughout our lives is enough to steer our destiny. It’s not just the obvious times – the tests and exams at school and college and interviews for jobs and promotions in work – that mark someone for success or failure. Good first impressions open doors and create opportunities, and how mental ability shows itself – from verbal acuity to simply remembering names – impresses. In a busy, overcrowded world, opportunity knocks rarely and briefly, and to have and show intelligence (or what society judges as intelligence) is one of the oldest and most reliable ways to persuade others you have what it takes to be given and to exploit these chances in life.


And the reverse is true. Our lives are haunted by the times when our brains – our intelligence – let us down. It’s in the memory of humiliation over a forgotten school gym kit, and the howls of laughter at the scruffy shorts you had to wear from the lost property basket. The lasting disappointment when test scores were read out and your name came much lower down the list than you expected. The look on your dad’s face when, despite his hours of help and encouragement, you failed the driving test. Again. The Friday night date with the prettiest girl in the school that leaves you tongue-tied and then red-faced the following Monday when she tells her friends how you couldn’t think of anything to say on the bus.


These events have a lasting impact. Labels attached to the way we use, or don’t use, our brains tend to stick. Thick, bright, quick, slow, clever, dull, smart, stupid, alert, foolish, witty, dense, canny, moronic – how quickly the dynamism of mental performance gets fixed into place. How difficult the mould is then to break. How powerful is the shift from describing people with malleable adjectives to immutable nouns. She’s a genius. He’s a dimwit. The indefinite article has life-long power to define us; once foolish always a fool.


This happens because the workings of the brain are considered off-limits. The brain is sealed into the skull and isolated even from the rest of our physiology. The ancients put emotion and drive and ability in the heart. We still place love and courage there. But hearts are changeable. We know how to make the heart work better. If not, hell, transplants make hearts interchangeable.


Science and medicine have given us God-like powers to change our bodies, to improve performance and to help us maximize our physical potential. Nobody is a weakling or a fatso any more, they just haven’t tried this medicine or that workout. Progress has freed physical performance from the straitjacket of the inflexible indefinite.


Not so mental ability. The performance of a person’s brain, measured by how well it can perform a series of set tasks, is still regarded as immutable. Converted into scores, numbers, percentages, grades, reflexes, responses, reactions, words and actions, this mental performance is what we think of as intelligence. And a person’s intelligence, unlike physical prowess – muscle mass, lung capacity, liver function, hair growth, erectile dysfunction, stained and discoloured teeth, loose skin on the neckline, unsightly skin blotches, sagging breasts, core flexibility, body mass index, hip–waist ratio, hydrostatic buoyancy and the rest – is supposed to be static. You live life with what you’ve got.


This supposed fixed nature of mental ability underwrites the structure of society. Differences in perceived intelligence between individuals helped to cement in place the strata of the class system, and they remain the reason that school performance is so commonly used to rank and judge and select for potential. It’s why a straight-A student will still have an advantage in a job interview several decades hence. It’s why educationists and sociologists tie themselves in knots trying to distinguish whether an individual’s intelligence comes from their genes or environment. And it’s why people can refer to a single number as their IQ, just as they would their shoe size or height.


To alter someone’s intelligence, to change the output of their brain so fundamentally that they, in effect, become a different person – certainly more so than they would after a heart transplant – seems far-fetched, even impossible. Yet we live in a world in which websites allow us to choose the shape of our nose and the length of our new, post-surgery toes. So intervening to change the way the brain gives us mental ability – probably the greatest influence over the direction our lives can take – is not just likely, it’s inevitable.


For who would not like the chance to exploit that unused cognitive potential? To erase that changing-room humiliation? To think of something, anything, to say to their date, instead of sitting in embarrassed silence on the bus? To see the pride in Dad’s eyes as he throws you the car keys. And who would not want to give themselves and their children the opportunity to do better in those tests and exams, to record a higher score next to their name. Well, now science says you can.


Make no mistake: our neuroscience revolution is under way and gathering momentum. Nations across the world are locked in a scientific race to explore and claim territory in the brain, each pouring billions into ways to plan and plot changes to the way all of your neurons work. This revolution is driven by demand for new ways to address the gathering dementia crisis of an ageing population, and the shocking lack of reliable treatments for mental disorders that burden at least a quarter of the global population. The question is only how far this research will spread its influence into broader society.


History shows the consequence of scientific progress cannot be bottled and constrained or forced along desired paths. It seeks unmet human demand. So, the science of anatomy and life-saving surgery has been spun off to give breast implants and nose jobs. Mastery of chemical synthesis, alongside fertilizers and targeted cancer medicines, now yields recreational drugs and new legal highs. Genetic techniques tackle inherited diseases, to spare future generations the ills of the past, but they also raise the spectre of designer babies: infants selected for gender, eye colour or height.


Given that all these types of medical research on the body have been repurposed to enhance our mood and appearance, it would be naïve in the extreme to think the same will not happen with neuroscience, where the pay-offs could be much greater. We live not just in the era of the brain. We live in a time of cosmetic neuroscience, with enhanced intelligence the ultimate prize.


People have always sought advantages over their rivals. All parents want to give their children the best start in life, or more honestly in many cases, to get other people – teachers, future employers and lovers – to notice, value and favour their child more than someone else’s. But, until now, trying to improve intelligence as a way to do that has been off-limits. An education can be bought, but ability? Well, you either had it or you didn’t. Yet now cognitive enhancement promises that someone who doesn’t have intelligence today could have it tomorrow.


The rise of neuroenhancement challenges us to think about intelligence and ability in a new way. Around the time the UK government asked experts to investigate enhancement, the Parliamentary Office of Science and Technology produced a briefing note on the topic for British policy makers.


‘Widespread use of enhancers would raise interesting questions for society,’ it said. ‘Currently individuals with above average cognitive performance in areas such as memory and reasoning are valued and rewarded. Making such performance readily available to all individuals could reduce the diversity of cognitive abilities in the population, and change ideas of what is perceived as normal.’


Just as with doping in sports, the benefit that cognitive enhancement techniques offer does not have to be colossal to be significant. Intelligence is relative. It’s like speed in the old joke about the two wildlife cameramen filming a lion. As the hungry beast notices them and gets roaring to its feet, one of the pair slips off his jungle boots and laces up a pair of trainers.


‘You’ll never outrun a lion,’ says his colleague.


‘I don’t need to. I just need to outrun you.’


The rise of neuro and cognitive enhancement raises many questions, from moral and ethical to technical and societal. For now, perhaps two issues matter more than most. First: does it really work? Second: how far can it go? This book is a report from the front-line of the neuroscience revolution. I believe it works because I have used cognitive enhancement to increase my own intelligence. I have used it to dip into my 90 per cent unused brain potential. The evidence? I used it to cheat my way into Mensa.







   

TWO


Mensa Material


Mensa is Mexican slang for a stupid woman. Most people know it as the name of the international high IQ society. Mensa offers membership to people with IQ in the top 2 per cent of the population. On the mostly commonly used scale, that’s an IQ of 130. Not that Mensa would say so. They prefer the more Mensa-sounding criteria that a member must prove they are on the ninety-eighth percentile. For every two members of Mensa, the organization judges there are another ninety-eight people not intelligent enough to join.


There are well over a million people in the UK with an IQ of 130 or above. The membership of Mensa UK in 2016 is about 21,000. So clearly, not everybody with a high IQ wants to join a high IQ society. That made the dozen or so people I met at a London university one Saturday morning in 2015 something of a rarity, for they did want to join. Indeed, some were desperate to do so.


We were all there to sit the Mensa entrance tests, held at one of dozens of supervised sessions the society offers up and down the country each month. The others were there to join. I was there to get my baseline IQ score, before I started a self-experiment in cognitive enhancement.


Waiting outside to be called in to begin the test, we were quiet, partly because the exam conditions were seeping through the closed door ahead of us, where a middle-aged man and woman were setting out papers on rows of separated desks. But mainly it was the large SILENCE PLEASE EXAMS IN PROGRESS signs. Peering into nearby rooms, I saw other students sitting other written tests. I assumed these were more important than ours, until in whispered conversations with my fellow would-be Mensans, I realized ours was pretty important to some of them too.


One, a nervous-looking school student, wanted to put Mensa membership on his CV when he applied to university. Another said she was accepting a challenge from her family: her father and mother and older siblings were all members and now it was her time to prove herself equally worthy.


Once we sat down, we were given two separate papers, each a series of timed sets of multiple choice questions. There were more questions than time – thirty to be answered in three or four minutes, that kind of thing. It didn’t pay to hang around and ponder them for too long. But on the other hand, they got progressively more difficult, so skipping and moving on didn’t seem a good idea either.


The tests of the first paper were symbols and shapes: the odd one out, next in a series, what does it look like if you rotate in this direction – the style of puzzles I had assumed we would be given. But they were hard. I got barely two-thirds of the way through the first set of questions before the blonde-haired woman in charge told us to stop writing. When she wasn’t watching, I ticked A for the rest. Well, I justified to myself, I was going to use cognitive enhancement later to cheat anyway.


As the tests and the questions continued I got quicker, but I didn’t feel like I got better. The dots and dashes and squares and triangles and instructions on what do with them became a language I simply didn’t speak.


Then the first half was over. I couldn’t read the faces of those around me to judge whether my reaction – relief and shock – was typical. I knew from our talk before at least a couple of them had tried and failed the test already. To know what was coming would have definitely helped, I thought.


The second paper swapped the symbols for words. The format was the same – several sets of timed multiple choice questions of increasing difficulty – but the focus this time was language. Some words had to be defined, others placed into context or used correctly to complete sentences and paragraphs. This was more like it. As a journalist, over a near-twenty-year career I have written, edited, proof-read or drafted, conservatively, one newspaper or magazine article a day. Say 250 a year, or 5,000 in total. A thousand words each? Five million words have passed through my brain, been sorted, queried, rejected, spell-checked, swapped, deleted, reinstated and ultimately used. And that’s just on work-time.


The Mensa wordy questions weren’t easy, but they were solvable. Is ‘separate’ the equivalent of ‘unconnected’ or ‘unrelated’? Or ‘evade’ – is it the same as ‘avert’, ‘elude’ or ‘escape’?* I felt like I was using a different part of my brain than in the first test. Rather than trying to eliminate the wrong answers as I had been doing with the symbol questions, which helps to explain why they took so long, I found I could more often directly pick out the solution, the right word. I even finished one of these linguistic tests early and as I put down my pen, I wondered how the girl whose family had challenged her to join Mensa was finding it. I couldn’t be sure, but I thought she had sounded like she was German. I didn’t catch up with her afterwards to ask, but from chatting to the others and overhearing their conversations, it seemed I was unusual. Consensus was the second test had been much harder. As we said our goodbyes, I kept my five million words to myself. The test, by the way, cost £25. And no refunds should you fail.


Until a few generations ago, the idea of a high IQ society such as Mensa would have seemed bizarre, or even more bizarre than it does now. Before the twentieth century, few people cared how intelligent they were. And they were even less bothered by how intelligent other people were, which of course is why those other people rarely cared either. School for most was a luxury when there was work to be done. Social mobility, the idea that talents and mental abilities could dictate who did what rather than the social status of family, was held back by rigid class-based rules of engagement, and when people did manage to ‘better themselves’ it was practical skills that usually counted.


One of the first nations to take intelligence more seriously was France. In the late nineteenth century, France was still smarting from the loss of the Alsace-Lorraine region during the Franco-Prussian war. The French government wanted it back. And it was willing to play the long game. Many in France pointed to the way Prussia had introduced compulsory primary education and had been forcing generations of its youngest children to attend school for at least a century.


France decided it too needed to create a new generation of bright, resourceful and educated soldiers. It wanted to launch a national cognitive enhancement programme. So in 1882 France followed the Prussian lead and made it compulsory for all young children to attend primary school.


Teachers in these new schools were stunned. Large numbers of their pupils appeared unable or unwilling to learn. These teachers were some of the first to wrestle with a social problem that has split the field of education ever since: how to teach a class of children of mixed ability, while not ignoring the different needs of the children at the top and bottom.


To work things out, the French created a ministerial commission to investigate and report back with recommendations. The commission was headed by a senator called Léon Bourgeois (who, despite the name, was a radical socialist) and he appointed to his panel two deadly rivals: a then-famous psychiatrist called Désiré-Magloire Bourneville, and a now-famous psychologist called Alfred Binet. Their deliberations would fire some of the first shots in a battle that continues to this day between psychologists and psychiatrists over the best way to understand the human brain and what it is capable of.


A senior figure at the Sorbonne University in Paris, Binet became fascinated by cognition and intelligence after he and his wife had two children, Madeleine in 1885 and Alice in 1887. The two girls, Binet noticed, learned at different rates and in different ways.


Madeleine as a child was cautious, thoughtful and picked up ideas quickly. Alice was more outgoing and took more chances – she would give up something she was holding before she had decided what to grab next, in a way Madeleine never did. The contrast between the girls sharpened as they grew older.


The two year gap between his children gave Binet a home-made laboratory to test mental ability and how it related to age. For instance, both Madeleine and Alice started to use the word ‘I’ instead of ‘me’ when they were three years old. His younger daughter did not make the transition any sooner, even though she had her older sister to copy from. Yet there were other skills they were equally adept at. Both could distinguish the longer of a pair of lines quickly and correctly; in fact they could do it as well as their scientist dad.


Binet thought his observations of childhood cognitive ability could solve the problems faced by teachers in the new French school system. If the children struggling to learn could be identified early, then measures could be taken to help them. Most accounts of his life paint him as an altruist, a well-meaning figure who was sympathetic to the extra needs of the disadvantaged children who struggled to learn. In fact, a little-known paper he published in 1905 on ‘the problem of abnormal children’ shows he was also concerned about the possible threat the less intelligent kids posed to civilized society.


If these children were excluded from school, he wrote, they would turn to crime and become a burden for the more able. ‘They become parasites that consume, without any benefit to society, the work of hale and healthy men,’ Binet warned. The solution, he said, was to keep them in the education system, where they could be supervised and not tempted astray by bad advice, which their inadequate intelligence would be unable to resist.


Binet had another motive too. He wanted to stop psychiatrists like his rival Bourneville being handed the responsibility – and getting the credit – for figuring out what to do with these children. The psychiatrists were most interested in severe cases, children who struggled to learn and who could be treated as a medical problem in special asylums. Binet instead saw an opportunity for psychologists – himself and his friends – to work with schools and educators on what he insisted should be viewed as a social problem.


To find the children who needed help, Binet needed a way to distinguish them from the rest. Remembering the differences between Madeleine and Alice, he designed tests of how children developed with age. A four-year-old child’s performance could then be compared to what most fouryear-olds could do, a five-year-old measured against the typical performance of five-year-olds, and so on. To do this, he drew up a scale of thirty different tests, which – like my Mensa tests – got progressively harder.


According to Binet’s scale, most three-year-olds should be able to point out their eyes, nose and mouth, and tell a teacher their surname. By five, most were expected to copy a picture of a square and reconstruct a card cut diagonally into two pieces. At eight, they should be able to count backwards from twenty and know the date. The tests ran to age fifteen, by which stage most kids were expected to find three rhymes for a given word and to repeat a seven figure number.


The tests were not passed or failed – it was rare for a child to succeed at all the questions up to a given age group and to fail all the ones above. More commonly, their performance tailed off as they tackled the tougher questions aimed beyond their age, and this was allowed for in the way the results were totted up. A seven-year-old who answered all of the seven-year-old questions, but also half of the questions aimed at eight and nine-year-olds, was judged to have an intelligence above average. In this way, Binet invented the concept of mental age. The seven-year-old above, through a calculation to weight the answers, was said to have a mental age of eight. One who struggled with the questions for seven-year-olds but managed most for a six-year-old had a mental age of six.


It sounds crude and Binet knew it. He didn’t mind. He was using it for a specific task: to help teachers identify kids who scored significantly below the average for their physical age, and offer assistance so they could catch up.


He warned against reading too much into the mental age number, which he insisted was a score not a true measure. The test was just one of several factors teachers should use, he said, alongside the child’s reactions, behaviour and other characteristics.


Most importantly, Binet stressed, not every ‘normal’ child would pass the tests appropriate for their age. Not every six-year-old was supposed to pass all of the tests for six-year-olds and so on. In fact, the test was set up so at least a quarter of every age group would not reach the standard of their peers. (He had identified the tests as those which 65–75 per cent of children a given age could master.) The mental age he devised, by definition, was a statistical tool loaded with caveats and disclaimers. It was a snapshot of a child’s performance on a given day – and that day alone – and not a firm measure of ability or future potential.


Binet died of a stroke in 1911 and was buried in the famous Montparnasse cemetery in Paris, a final home for writers and intellectuals and the later resting place of Samuel Beckett, Susan Sontag and Jean-Paul Sartre. It was a bit less crowded in 1911, which was useful for Binet as he needed the room. The way his system was used in the decades after his death, with his caveats and cautions ignored, would see him spin in his grave for years.


Alfred Binet’s work laid the foundations for IQ tests like those that Mensa use. Forget the simple lists of questions you can find online. The best modern IQ tests cost hundreds of pounds and take several hours to administer. Their questions are a closely guarded secret: only accredited psychologists and other experts can get hold of them. They probe a range of cognitive abilities, from language and mathematics to spatial awareness and short-term memory. And, more than a century on, they still rely on the basic scoring principle established by Alfred Binet from observations of his own children. An IQ score is a relative measure: it is your performance compared against typical performance of your peers. IQ, in other words, is a way to rank people, to place them in order of intelligence.


Critics of IQ tests, and there are many, like to point out it’s ridiculous to try to reduce the myriad abilities and potential of a person to a single representative number. They’re right, but it’s not clear who they are really arguing with. It’s much harder to find someone, at least someone who fully understands them, who truly believes IQ tests should be used that way.


Then there are those critics who scoff at the idea of IQ at all. They typically crop up in the online comments sections beneath newspaper articles about bright teenagers who have tested unusually high. IQ tests do not measure intelligence, these keyboard experts insist, not real intelligence. But, as we’ll see, it’s hard enough to define what intelligence is, without trying to work out what it isn’t as well.


These complainants are correct on one point: the only thing we can say for certain about an individual’s IQ is it reflects their performance on IQ tests. And, to continue the circular logic, IQ tests, we can confidently say, are a good way to measure that person’s IQ. But that misses the point. IQ isn’t so much intended as a measure of individual ability, but a way to compare differences in that ability. And, on average, better performance on IQ tests does indicate higher levels of achievement in the wider world.


First, and most unsurprising given the pen-and-paper style of most IQ tests, students with higher IQ scores tend to spend more time in education and achieve better grades. Are these people only book smart, and not street smart? It seems not – the same positive association shows up in the workplace. The employees who are judged the best performers and managers by their bosses and colleagues are most likely to be those with higher IQs. This applies to all sectors, from white-collar highly skilled professional work to low-complexity blue-collar jobs. The trend is most striking in the military where recruits with higher IQs are most likely to do well in training.


Performance and pay are linked, and sure enough, those with a high IQ tend to earn more money. And they are healthier. Those bright teenagers profiled in the newspapers? As they grow up they are less likely to suffer from high blood pressure and heart disease, less likely to be obese, and less likely to have a psychiatric disorder needing hospital treatment. They will probably live longer. Some studies suggest a relatively low IQ carries the same extra risk of an early death as smoking.
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