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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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1
your brain at work: a chemical factory


When we think, chemical reactions take place along the neurons in the brain. The discovery that the brain is more like a chemical factory than a computer means that it is possible for you to improve your thinking by changing the chemical conditions in your head. Diet, exercise, sleep all have an effect on the way our mind works. In this chapter we look at the structure of the brain and how you can influence its condition by changing what and when you eat and drink. Your brain can be rejuvenated by giving it what it needs and by avoiding damage from substances such as alcohol. By changing simple things you can learn to think faster and more clearly. Your intelligence is no longer determined by your genes – it has become a lifestyle choice.


 


‘I think therefore I am’, ‘I can think differently, therefore I can be different.’


Simon Wootton (2003)


 


Cognitive science helped ideas like self-reliance and self-development to take root in education. 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.


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. 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. A computer needs background software, e.g. 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.


However, computer metaphor has been seriously challenged by Professor Susan Greenfield in her book The Human Brain (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.


Your cerebral cortex is divided into about 50 different areas, many of which have specialized functions. Towards the back, for instance, the cortex handles many sensations – sound, sight, touch and movement.


The frontal lobes 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


Squat somas with stubby dendrite branches and long thin tails called axons: these are your neurons, the building blocks of your intelligence, your personality, your hopes, your fears and your expectations.
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Figure 1 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, conducted down the axon, towards the dendrites of neighbouring neurons.


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. 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 2 Transmitting nerve impulses.


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. Research 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.
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