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Train Your Brain




This book is dedicated to Carolyn Horne.


Carolyn married Terry Horne in 1968. They had been married for nearly 30 years when she was killed, training for her second London Marathon. During those 30 years, Carolyn developed her intellectual powers year by year. She qualified as a teacher, then an educational psychologist, then as a master in education. She was appointed Director of Education at the University of Cumbria, Lancaster. She helped to develop the largest single campus programme for primary teachers in the country. Her programme was always alive with innovations – like accelerated learning, licensed teaching, baseline assessment and ‘critical friends’. Many of her innovations now underpin mainstream professional practice. In the year before her death, Carolyn took charge of a failing college in the north of England and turned it around in six months. At a Quaker memorial, she was appreciated both as ‘a transformational leader’ and as ‘a humane manager’.


Carolyn was always clear that intellectual development brought with it intellectual responsibility and the need for commensurate intellectual virtues. She had both in abundance.


Carolyn left two children, Kenderick and Irenée, who are a living testimony to her thoughtful parenting.
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Meet the authors


Welcome to Train Your Brain!


We both started our adult lives as chemists: Terry specialized in the chemistry of complex organic molecules and Simon specialized in biochemistry. Later, while working for pharmaceutical companies like Pfizer and Eli Lilly, Simon was very involved with pharmaceutical drugs that effectively changed the chemistry of the brain, in order to help manage moods, or alleviate depression. At this point our career paths diverged. Simon moved into health services, both private and NHS, while Terry became interested in managers and how they thought about solving problems, taking decisions and making plans.


Happily, some years later, our career paths converged. Simon returned to university and, based on his research, together we wrote Strategic Thinking, one of Kogan Page’s bestselling books on strategy. Strategic Thinking has been translated into Chinese, Spanish and Russian, and a third edition is due out this year. With another research student, Tony Doherty, there followed Managing Public Services – Implementing Changes: A Thoughtful Approach to the Practice of Management, a bestselling book for Routledge, which is also due out in a third edition.


In the meantime, the number of students going to university had risen from 1 in 10 school leavers, to 4 in 10 school leavers. Many of these additional students had neither the thinking skills, nor the cognitive capacity to study properly for a degree. How could thinking skills and cognitive capacity be developed?


We put our heads together – literally – and began to think about the brain as if it were a chemical factory. In this we had support from Professor Susan Greenfield, one of the world’s leading neuroscientists. Together, we produced what Susan Greenfield has since described as ‘the world’s most advanced models of the way the brain thinks.’


There are two important implications of our models of the way the brain thinks. Firstly, Simon knew that the chemical reactions which carry your thoughts through your brain can be made to go faster and further by changing the general chemical conditions in your brain; he also knew that you can learn to control those chemical conditions by choosing what you eat, what you do and how you feel. We had discovered that your effective intelligence was determined by your choices, and not just by your genes.


Secondly, Terry was fascinated by Susan Greenfield’s idea of neuromodulation. This was the realization that once one of your thoughts had caused a particular neural pathway to be run, this changed the residual chemicals left along the neural pathway. Those chemicals then made it easier for that neural pathway to be run again. We had discovered that the very act of thinking strengthens your ability to think. It is now possible to design thinking activities which connect up different parts of your brain and which can then strengthen those connections.


The brain training books which Simon and Terry have written for managers, students, adults and the 50+, are the result of a happy convergence of biochemistry and cognitive science.


Train Your Brain
Terry Horne and Simon Wootton




1: Only got a minute?



‘When your thinking changes, you change’


Trying to remember something causes you to think. Thoughts can be triggered by anxiety, curiosity or anger, or by a problem or a pattern.


Often we need to question, challenge and discard our thoughts. We need to stop them going round and round in our heads, because this restricts our inner workspace and reduces our ability to take action.


We need to think in order to understand why things go wrong and why things go right. We need to think in order to avoid past mistakes and repeat past successes. We need to make sense of information and decide what to do.


A ‘mindset’ is a set of ways of thinking about things. It is usually acquired in childhood – from parents, peer groups or teachers. Your mindset limits the range of thinking skills that you use. Mindsets lead to doing things by procedure, custom and practice, and to stubbornness and resistance.


By taking the practical steps described in this book, you can expand your own mindset and help others to expand theirs.




5: Only got five minutes?



‘Sometimes I just sits and thinks, and sometimes I just sits.’ (Mark Twain)


You can learn to think more quickly and more accurately. By increasing your repertoire of thinking skills, you can also learn to do things differently. By changing simple things, like when you eat, what you drink and how you sit, you can learn to think faster and more clearly. You can think faster and more clearly about problems you need to solve, decisions you need to take, and plans you need to make.


Making sense of past events requires different thinking skills than when you are ‘thinking on your feet’, or trying to imagine a better future. Research into how your brain works has revealed different ways in which you can learn to think. You can use new thinking skills. This book suggests practical ways to develop each skill.


By learning to use five basic thinking moves (remembering, visualizing, feeling, calculating and internal dialogue) you can develop three applied thinking skills – critical thinking, creative thinking and reflective thinking. You can use critical, creative and reflective thinking to think your way from information to knowledge, from uncertainty to decision and from problems to solutions. You can learn to turn experiences into learning, past results into better plans and impulsive reactions into intelligent behaviour.


If thinking is like driving a car, you will be interested in learning how to drive your brain quickly, easily and safely, while using less fuel. You may not be interested in the theory of the internal combustion engine, but you will want to develop your skill in solving problems, taking decisions and making plans. The diagrams in the book will show you which thinking skills you need for which types of thinking task. If you think you need to improve a particular thinking skill, there is a separate section on each skill. In each section, you will find practical exercises and activities that will help you to improve each thinking skill. There is enough neuroscience to help you to understand how the activities are designed.


Like physical fitness, mental fitness can benefit from exercise. You can work on each ‘mental muscle’ in turn. You can develop the ‘mental muscles’ needed to remember, visualize, calculate, think in words and manage emotions.


If you like to understand ‘why’, as well as ‘how’, you will find the research and the references on which the practical suggestions are based. We have drawn on our seven-year study, working with Roger Armstrong at the University of Central Lancashire. We have also drawn on the published works of neurochemists, neurophysicists, and neurophysiologists.


One important discovery of neuroscience is that thinking involves a series of chemical reactions and that the chemical conditions which favour those chemical reactions can be created by you – through what you eat, when you sleep, how you feel and by the kind of people with whom you choose to spend your time. Your IQ is not determined by your genes but by the kind of life you choose to lead.




Foreword


We are living in a time of exciting yet frightening technological change. Our daily lives are being transformed in ways that would have been inconceivable even five or ten years ago. Suddenly a variety of new developments, be they in information technology, nanotechnology or biotechnology, seem to be converging and coming at once. These innovations are touching every corner of our lives, but perhaps the change which is the most relevant of all is that we are living longer and healthier lives. Sadly, this scenario does not entirely bring completely happy news. First, the fast pace of new technologies and how they change are making demands on our well-being as well as on our cognitive capacities in ways that would never have applied to previous generations. Stress (and with it the myriad problems of general health) is rampant in our current society in a way that was never spoken of even during the devastating world wars of the twentieth century. Moreover, the demands that employees may feel are made upon them may well precipitate an increase in psychiatric disorders. Indeed, the World Health Organization lists depression, which could soon be affecting as many as one in four, as the most serious disease this century.


Not only must our brains adapt to this new world, but the longer lives we are living mean that diseases of older people will come to the fore. Since medical progress is making such spectacular advances in the traditional spheres ranging from cancer and orthopaedics to transplant surgery, it is not surprising that the final frontier is indeed the brain. Alzheimer’s disease is on the increase (roughly 26 million people have Alzheimer’s today, expected to increase to 106 million by 2050) and has become the ultimate nightmare. Intellectual giants such as Iris Murdoch and Bernard Levin, felled by this devastating disease, stand as a stark reminder to us all. The good news is that Alzheimer’s disease is not a natural consequence of ageing: we know that although the incidence of the disease is increasing in proportion with the number of old people, it remains a specific problem. That of course does not stop the rest of us from being concerned about the deterioration of our brains, just as we might be worried about inefficient and less obliging muscles and joints as we age.


Over the last ten or twenty years, neuroscientists have learned much about the development and ageing of the brain. We now know that although you are born with pretty much all the brain cells you’ll ever have, it is the growth of the connections between the brain cells that accounts for the growth of the brain after birth. So even if you are a clone, or an identical twin, you will have a unique configuration of brain cell connections where experience has, almost literally, left its mark on your brain. Perhaps the most famous incidence of this so-called ‘neuronal plasticity’ was reported some time ago with London taxi drivers. London taxi drivers are famed for having to undergo a rigorous exam of ‘the knowledge’ where they are compelled to learn, without recourse to a manual, all the street names and one-way systems of London. There is thus a huge burden on their working memory. Interestingly enough, in brain scans, this somewhat unusual daily burden on memory is actually reflected in the enlargement of the brain territory in an area related to memory, the hippocampus. Another more everyday example has been shown with a piano-playing experiment in which, even after five days, a group practising five-finger exercises had enhanced brain territory in the areas relating to finger movements, compared with no enhancements in a control group who simply had to stare at the piano for the same length of time. Even more interesting is that a third group, who merely imagined they were practising the exercises, showed a similar enhancement to those who were actually going through the motions! It is clear then that thinking also leaves its mark on the brain. There is no such distinction between ‘mental’ and ‘physical’.


Moreover, we know that the more the brain is stimulated, as with the piano players and the taxi drivers, the more the brain cell connections will prosper, flourish and remain strong. Even in rats, a stimulating environment can lead to the growth of the branches from cells, which by increasing the surface area, increases the potential of those brain cells to form more connections. Clearly then our much prized ‘cognitive and mental abilities’ are now being traced to their physical bases in the brain.


The more we can understand about how to stimulate the brain in a way that promotes and sustains these connections, then clearly the more beneficial it will be – like exercise for the body in sustaining muscle strength. This book is a marvellous overview of the latest findings and observations that should enable us to do just that. Not only is it an up-to-date review of the latest thinking in science concerning diet, environment, stress and all the other factors that feature in modern life but, exceptionally, this is the first book to the best of my knowledge that gives practical advice on how to exploit those findings and apply them to your own life. There are easy to assimilate summaries, and the material to be covered is made clear at the beginning of each chapter. In addition, there are exercises and helpful appendices, all making for an enjoyable and comprehensive read. This book will exercise your brain in two ways: on the one hand by your following the exercises and advice that it gives; on the other hand even just reading it should make you pause and reflect on just how wonderful your brain and mind are, and how they are worth preserving.


Professor Susan Greenfield




First thoughts



Brain science and brain development in adults


COGNITIVE SCIENCE AND THE FRACTURED SKULL


During the last century, world wars and motorbikes cracked many skulls and, as a result, brain science made rapid progress! The effects of these head injuries were studied by biologists, mathematicians, physicists, chemists, psychologists, pharmacologists, sociologists and philosophers. Their collective studies gave birth to what we now call ‘cognitive science’.


As cognitive science grew, so did ideas about the way the brain could enable you to think reflectively, creatively and critically. Your brain gives you the ability to respond differently at different ages and stages of your life. It is the basis of your freedom to choose.


The consequences can be far reaching. ‘I think therefore I am’, might become ‘I can think differently, therefore I can be different.’ You are not entirely a prisoner of your genes.


From the 1960s onwards, cognitive scientists were able to provide scientific support for important human values, like personal freedom, personal choice, personal responsibility and personal development, at a time when such ideas were under attack from post-modernist thinkers. Cognitive science helped ideas like self-reliance and self-development to take root in education and to fuel political change. Cognitive science helps you to challenge the idea that your life is determined by the economic or social circumstances of your birth.


Almost 2,500 years ago, Socrates was already urging you to use your brain to question your life. He said, ‘the unexamined life is not worth living’. Cognitive science now holds out the possibility not only of examining your life, but of changing it, if you wish.


The mind–matter debate: does it really matter?


One idea that was popular in the 1970s and 1980s was that it was useful to view the brain as computer hardware and the mind as computer software. The idea is beguiling. There are many useful parallels. For example, when you turn off a computer, the software cannot work. Your brain needs a reliable supply of energy or it will suffer rather like your computer suffers. A computer needs background software, for example, the software that periodically clears ‘garbage’ and consolidates memory files. Your brain is the same – it has autonomic activities that operate when you are asleep. Likewise, just because a computer is turned on, it doesn’t mean that all the software programs are running. Some programs need to be requested explicitly. In the brain, this ‘requesting’ is called ‘metacognitive thinking’. It involves the part of the brain called the ‘frontal cerebral cortex’. Many of the exercises in this book will help you to develop the frontal cortex of your brain, so that you can learn to direct your own thinking.


So enchanting is the computer metaphor that it still holds sway, despite being seriously challenged by Professor Susan Greenfield in her book, The Human Brain, which was published in 1997. She described how traditionally viewed products of the mind, like ideas or images, could cause chemical changes in the brain. Importantly for this book, cognitive science has demonstrated that mental exercises can change the chemical structures that underpin your memory and your intelligence.





Insight – So much more than a computer


Up to 15 years ago the process by which thinking took place in the brain seemed to be electrical. This led to analogies between computers and the brain. Although many of these analogies were helpful, they did tend to reinforce the idea that our capacity for thought was limited by the hardware we had inherited. The discovery that the process of thinking was chemical helped to free us from these limitations.





Brain research and brain scanning: lessons and limitations


Recently, ideas on brain training have benefited greatly from the ability to watch images of brains while their owners are thinking about different types of decisions, problems and plans. CAT (computerized axial tomography) scanners use computers to combine X-ray slices of the brain and can be used to establish the structures of the brain. PET (positron emission tomography) scanners, which follow traces of radioactive isotopes introduced into the brain fluid, are better for monitoring brain activity. The uses of these two types of scanner are limited, because overdoses of X-rays or radioactivity would be harmful. Much safer is the use of MRI scanners. MRI (magnetic resonance imaging) scanners use radiowaves to excite proteins in the brain. Changes in surrounding magnetic fields can then be used to monitor blood flows in different parts of the brain, in real time.





Health warning


The new technologies and tools of the cognitive scientist are impressive, but you should not suspend the healthy scepticism that our training in critical thinking will encourage. Brain scans, for example, show what is happening when people think. This is a correlation. Yet a correlation is not necessarily a cause, or a consequence. Remember also that the person under the scanner is not you. Throughout this book, we suggest plans of action that are clearly implied by the reasonable conclusions we have inferred from normally reliable sources. However, these tests were not carried out on you. As an individual you are unique. The action plans we offer may have been trialled by our students, but it is for you to decide how well they work for you.





Thinking and the brain: logical computer or chemical factory?


From the 1970s onwards, we have been trying to imagine what happens inside your brain, when you try to think. We, and others, were trying to help students, teachers, managers, therapists, social workers and public sector workers to learn to think more effectively about the kinds of decisions they needed to take, the kinds of problems they needed to solve, and the kinds of plans they needed to make.


At first, we were helped by the then prevailing model of brain-as-computer. However, we kept finding aspects of the ways our students were thinking that the computer model failed to explain. In 1997, Susan Greenfield’s model of the brain as a chemical factory liberated us from the straitjacket of our computer model. Suddenly we could better understand the successes and the difficulties we were having with our students. Her neurochemical approach gave us ways to understand what we already knew.


At last, we could understand why, for many students, learning almost anything seemed to increase their capacity to learn, irrespective of the subject matter. For other students, lots of repetitions of relatively simple thinking tasks seemed to produce marked improvements in their capacity to think. This supported our emerging view that thinking was a skill, or rather a combination of ten or so contributory skills (see Figure 0.1).


[image: Image]


Figure 0.1 Applied thinking – a combination of ten thinking skills.


Source: Horne & Wootton, 2003.


Although logic remains the backbone of good thinking, it is a necessary but not sufficient condition for thinking well. Parts of the brain, other than the frontal cerebral cortex, seem to have a role to play if thinking is to be first-class applied thinking.


In The Human Brain (Greenfield, 1997), we found that, for example, the parts of your brain that control visual images, and the parts of your brain that empathize with the likely thoughts and feelings of other people, can work in concert with other parts of the brain that hold different facets of your memory. All these parts of the brain can help the frontal lobe of the cortex to take a more logical decision, or make a more rational plan. We discovered that otherwise matched groups of students who were encouraged to draw, sketch or map problem situations, could think more quickly and more accurately, and produce neater, more elegant solutions, than groups of students who were not directed to do so. Susan Greenfield’s work gave us the confidence to extend our ideas on combination thinking, and to devise brain training exercises that involve the simultaneous use of different parts of the brain.


The structure and composition of the brain


If you want to train your brain, it can be helpful to find out something about the structure and composition of the brain you are seeking to train. Inside your skull, your brain has the consistency of a sloppy undercooked egg. It has no moving parts. It is surrounded by a colourless fluid (CSF – cerebrospinal fluid), which is circulating constantly. CSF contains mainly salt and sugar.


The brain itself is wrinkled and creamy in colour. Although it would fit into the palm of your hand, it is as heavy as three bags of sugar. The brain has two halves and looks rather like a small cauliflower whose stalk tapers to become the top of your spinal cord. The back of the cauliflower overhangs the stalk slightly. The overhang is called the ‘cerebellum’. The main part is called the ‘cerebrum’.


[image: Image]


Figure 0.2 The brain.


If you turn the brain over, you will see distinct regions that occur in pairs; the underside of the brain appears to be symmetrical about a central line running from the front to the back of the brain. That’s the shape. What about the size, and does it really matter?


Different jobs for different bits of the brain


Your cerebral cortex is divided into about 50 different areas, many of which have a definite specialized function. In some parts of the cortex, towards the back for instance (the posterior parietal cortex), the distinction between the areas is more blurred. The posterior parietal cortex handles many sensations – sound, sight, touch and movement.


The frontal lobes of mature learners become active when they are asked to empathize, make predictions or tackle problems that involve planning, complex decisions or creative thinking. Teenagers, or young adults under 25, often struggle with these kinds of thinking tasks. Often the development of the frontal area of their cerebral cortex lags behind the ‘bushing’ of their back brain, which is preoccupied with sensation and stimulation. Until the development of the frontal lobes catches up, young people are usually reluctant to volunteer verbal information and they can appear to be anti-social and to have ‘heads like sieves’ when it comes to remembering things.


NEURONS: THE BUILDING BLOCKS OF THE BRAIN


Neurons have a squat, blob-like body, called a ‘soma’, about 0.04 mm across. The soma sprouts tiny branches called ‘dendrites’. Commonly, neurons appear elongated, with dendrites at either end, sometimes on the end of a long thin fibre called an ‘axon’. The axon is commonly two to three times longer than the body of the neuron, though spinal neurons can trail axons a metre long. So, squat somas with stubby dendrite branches and long thin tails: these are your neurons, the building blocks of your intelligence, your personality, your hopes, your fears and your expectations.
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Figure 0.3 The soma.


The role of the soma is to ensure the survival of the neuron, but what about the dendrites and the axons, what do they do?


Dendrites and axons


The dendrites are receiving stations for chemical messages sent out by neighbouring neurons. The chemical messages converge down the dendrites into the neuron body. If the signals are strong enough, the neuron will generate an electrical charge that will be conducted down the axon, towards the dendrites of neighbouring neurons.


The charges are carried by either positively-charged sodium, potassium or calcium cations, or by negatively-charged chloride anions. The charged anions and cations cannot normally pass through the fatty inter-layers of the neuron wall. However, an accumulation of negative charges on the inside of the wall of the neuron will attract, rather like a magnet, ions and proteins of opposite charge to the outside of the neuron wall, thereby generating a potential difference, or voltage, across the cell wall. When this voltage reaches about 80 millivolts (mV), channels open through the neuron walls to allow positively-charged ions (usually sodium) to enter the neuron to neutralize the negative charges on the inside of the neuron. When the charge inside the neuron becomes about 20 mV positive, then potassium ions, positively charged, are allowed through the wall of the neuron until a negatively-charged state is restored inside the neuron. All this happens in a thousandth of a second.


The direction and speed of transmission of the electrical charges is determined by the direction and condition of the axons. If the axon is already connected to a dendrite of another neuron, then that predetermines the direction taken by the charge. If the axon is surrounded by a thick sheath of healthy myelin insulation, the transmission will be fast and accurate. Because we often wish to minimize the delay between one thought and the next, or between thought and action, chemical charges hustle down axons at more than 400 kph, provided the myelin insulation of the axon is in good enough condition.


SYNAPSES: HOW TO BRIDGE THAT GAP


What happens when the electrically-charged chemicals hit the gap between the end of the axon and the dendrite of a neighbouring neuron?


Until the 1950s, it was not possible to see into the synaptic gap – to see how the chemicals jumped across. With the advent of electron microscopes, which have magnification factors of over 10,000, chemicals were detected in the synaptic gap. Among the chemicals detected were many differently shaped molecules of acetylcholine derivatives. These acetylcholine derivatives belong to a general class of brain chemicals known as ‘neurotransmitters’.


The more frequently that electrically-charged chemicals were seen arriving at the end of the axon, the more frequently acetylcholine neurotransmitters were seen to be launching themselves into the water in the synaptic gap. The small size of the neurotransmitters enabled them to diffuse very quickly across the salty water that surrounded the axons and dendrites. They crossed the gap in less than a millisecond, but how did they know which dendrite to choose?


Each neurotransmitter swimming across the gap is like a jigsaw piece, looking for a dendrite with a receptor molecule of exactly the right shape to make a perfect fit. Once the neurotransmitter finds and locks onto a correctly fitting receptor, this signals to the channel in the wall of the second neuron to admit a charged chemical. An accumulation of charged chemicals moves down the dendrites of the second neuron into the cell body, and out along the axon of the second neuron, to the edge of the next synaptic gap, where it stares across the water at a third neuron. This is going on inside your chemical brain 24 hours a day, a million times a second!
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Figure 0.4 Transmitting nerve impulses.





Insight – Increase your capacity for thinking – by thinking


Thinking takes place in our brains through chemical reactions that cause positively- and negatively-charged molecules to move up and down the axons of our brain cells, jumping across synaptic gaps to the next brain cell to enable us to connect parts of our brains together, via the neural connection that the chemicals create. Once a particular chemical pathway has been run, the residue of chemicals left on that route predisposes that same route to be run again more readily. This means that the very act of thinking creates individual capacity for further thought, i.e. you can increase your cognitive capacity for thinking by thinking.





The amazing brain


It is the quantity (and quality) of neuron connections, not the number of neurons, that appears to determine your mental potential and your mental performance. This changes our view on the way the adult brain develops. Work by Siegler at Carnegie, USA, in the late 1990s, on embryos, babies, pre-school infants, teenagers, adults and seniors, indicates that brain development is ongoing throughout adult life and that you need not accept the definite cut-offs that were once expected in the development of adult intelligence and in the applied thinking skills that contribute to it.


WHEN WE WERE YOUNG… AND LEARNING


The surfeit of synapses makes new learning easy for teenagers and young adults, but the lag in the development of the frontal cortex means that this area of a young person’s brain must be engaged explicitly before critical thinking and reflective learning can fully exploit the learning potential promised by the young person.


Every year, the young adult brain can lose up to seven in a thousand of its neurons, causing the young adult brain to shrink and lose weight. In fact, neuron loss can be more than compensated for by learning things, almost anything, because learning increases the density of the synaptic connections in the neurons that remain. Also, by applying what you have learned or thought about, you can increase the thickness of the myelin insulation around the axons of the surviving neurons. This thicker myelin insulation results in quicker and clearer electrical transmission through the brain and more secure storage of information, with less risk of it being corrupted. Thicker myelination improves the recall of memories and the speed and accuracy of thinking. The brain training activities in this book are designed to promote both an increase in synaptic connections and a thickening of the myelin insulation in your brain.


UNREASONED AND UNREASONABLE BEHAVIOUR


The brain growth spurt that began when you were a teenager started at the back of your brain, heightening your awareness and sensitivity to sounds, lights, tastes and touch. Because the spurt in the middle of your brain came later, you might not have felt in control of your emotional reactions and impulses. Also, you might have felt awkward or clumsy in some movements. It was probably the lag in the development of your frontal cortex that was, or continues to be, your biggest disability. The frontal cortex is involved in reasoning, planning, predicting and decision making. Small wonder the behaviour of many young adults often seems unreasonable and lacking in direction and to have little regard for risk and consequence.


THE YOUNG ADULT BRAIN


It will come as a surprise to many exasperated parents and motor insurance companies that there is such a thing! Yet the young adult brain is often confused. Your brain experienced explosive dendrite growth when you were a teenager, and when you were a young adult your brain was bombarded by the stimulation of physical, emotional and social change. As a young adult, your response to this excess capacity, and this excess stimulation was probably volatile. In 2004, brain imager Jay Giedd realized that this explosive growth in the young adult brain normally continues until the age of 25, much longer than had previously been thought. Giedd found that the development of the prefrontal cortex, the part of the brain that deals with decision making, tends to lag behind the development of the rest of the brain. No wonder young adults struggle with reasoning, planning and making decisions, unless they are given specific metacognitive teaching and support!


THE ADULT BRAIN


Normally, after the age of about 17, your brain will start to show a net loss of neurons. Your loss can be as high as seven to ten neurons a year out of every thousand you have, especially if you drink alcohol, or use certain other drugs (see Chapter 1). Don’t panic! You can preserve and even improve your IQ, and the intelligence of your behaviour, as an adult. This is because many of the thinking skills that contribute to intelligent behaviour improve naturally as you get older, as long as you learn to use them explicitly when you need them. This kind of thinking is called ‘applied thinking’ and it is a precursor to more intelligent behaviour (see Chapter 4).


It is a mistaken belief that memory necessarily deteriorates with age. In fact, your ability to recall early knowledge and experiences may get better. This is because recall benefits from repetition and the older you are the more likely you are to have repeated the recall. On the other hand, what is likely to deteriorate as an adult is the speed at which you can form new memories. New information processing often does slow down. The brain training exercises in this book can help you avoid this. There are activities that can help to reverse any decline in processing speed and new memory formation that you may have already suffered (see Chapter 3). You can also learn to use predictive thinking skills, so that you can make an earlier start on thinking tasks that might otherwise be impaired by slower processing (see Chapter 8).


Causes of damage and decline in the adult brain


It is fortunate that brain training can repair damage, because your adult brain is susceptible to damage from:


 




	alcohol (see Chapter 1)


	poor diet and food additives in processed food (see Chapter 1)


	lack of exercise (see Chapter 1)


	grief, low mood or pessimism (see Chapter 2)


	raised blood pressure and stress (see Chapter 5)


	all manner of environmental threats (see Chapter 5)


	lack of conversational relationships (see Chapter 10)





Overall, mental performance doesn’t necessarily decline with age if you stay healthy. Certain illnesses and diseases can directly lower mental performance, but just getting older doesn’t necessarily do so. People who do not use their brains productively as they get older tend to drag down the average scores for older adults and so obscure the high scores of those older people who use their brains actively.


Edward Coffey, of the Henry Ford Foundation, reported that even adults aged from 65 to 90, who used their brains actively, continued to perform well with no signs of loss of memory or reason, despite their MRI scans showing shrinkage in the size of their brains. In 2002, Quartz reported on a famous study of 4000 nuns. This study was commenced by David Snowdon in Kentucky, USA, in 1986. The study is particularly interesting because all the nuns have similar lifestyles but some continue to teach and to be mentally active and some don’t. The nuns who continue to be mentally active are currently living, on average, four years longer, and their brain autopsies show, on average, 40 per cent more synapses and thicker myelin insulation on their axons.


Applied thinking appears to help you keep your brain healthier and to keep you living longer. Thinking adds years to your life and life into your years. So think on!


THE ADVANTAGES OF A CHEMICAL BRAIN


Chemicals react to different extents, and at different speeds, depending on the chemical environment in which the reaction takes place. You have the ability to change the chemical environment in which your brain is trying to do its chemical work. As a result, you can affect the extent and speed of the chemical reactions in your brain, and so improve its performance. You can change the chemical environment in your brain through diet, sleep, ergonomics and stress reduction, and by doing mental and physical exercises.


A chemical model of the brain can help you to understand how the frequent practice of separate and combined applied thinking skills, even at a relatively undemanding level, can progressively improve the speed and accuracy of your thinking, because each repetitive pass through a neuron increases the thickness of its myelin insulation.


If a problem recurs, a chemical model of the thinking process leaves open the exciting possibility that you won’t always come up with the same response, or solution. Because the neurons that are involved the first time are changed by that involvement, the chances are increased of a novel response should the same problem or input be presented a second time. This has important implications for the development of creative thinking (see Chapter 9). Not only do we think and learn, but the way we think and learn gets better in the process. In a chemical brain, the slightly threatening advice, ‘Use it or lose it’, can be replaced by, ‘Use it as much as you can, it can only get better’.


However, it does seem to matter what you use it for, and how you use it. More chemical connections are generated by activities involving memory, calculation, problem solving, decision making, prediction and presentation than by physical activities alone.


Finally, a chemical brain holds out the prospect of improving mental functions during adulthood, rather than inevitable decline. Your brain weight will not decline significantly before you are 90 years of age and, on average, 80 per cent of your brain weight will still be left even at 90. That is more than enough neurons as long as they are well connected. And 80 per cent is an average. If you train your brain, your brain weight is likely to be above the average, like the nuns who are continuing to learn and teach.


Brain chemistry has shown that Alzheimer’s and Parkinson’s are diseases – illnesses. Illnesses may produce premature ageing, but they are not a necessary consequence of getting older. That is not to say that your neurons will not change at all during your old age. They will. Consequently, you may perform less well on time-constrained problem solving and on tasks that require rapid memorization of new information but, as is shown in Keep Your Brain Sharp (Horne and Wootton, 2010), these disadvantages can be more than compensated for by exploiting the many aspects of mental functioning that improve with age, like verbal reasoning, reflective learning, prediction and creativity. In the end, what matters most is not the weight of your brain, but the extent and quality of its interconnectedness, and this is helped by social learning, thoughtful conversation, meaningful relationships and broad experience. This book contains sections on each of these.





Insight – The chemicals in your cortex


The speed of chemical reactions, and the extent to which they are completed, can be affected by the presence and concentration of other chemicals in the vicinity. You can control the presence and concentration of the chemicals in your brain through what you eat, how you feel and what you do.





 





10 THINGS TO REMEMBER




	
The brain is wrinkled, creamy in colour and surrounded by cerebrospinal fluid.
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