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To Maxen, my amazing tween: Watching your brain grow, your focus sharpen and your unique identity take shape is pure joy!









INTRODUCTION


WHY DO WE NEED TO FOCUS?


Brains are incredibly cool! Did you know that your brain is made up of around 86 billion nerve cells, which are the basic cells of the brain, sending messages that enable you to think, feel and move. These cells all work together to make sure your brain functions as it should, whether it’s deciding what snack you want to eat or working out a maths problem at school.


YOUR BRAIN CAN DO ANYTHING!


[image: An illustration of the human brain with arms and legs. One of the arms is stretched out above like a superhero flying high. The brain is clad in a superhero suit complete with a cape at the back.]


You’re in an amazing phase of your life right now, because your brain is busy creating your identity! From the age of nine until your mid-thirties, your brain is changing dramatically, with the cells getting organised to create a supercharged, efficient engine that powers your thoughts and actions. Your concentration skills are also ramping up, moving you towards ninja-like precision. This is a super-cool stage in terms of brain biology and it will go on to shape how you see yourself and the world around you, all the way into your future.


And this book can help you to make the most of your brilliant brain!


The best bit is you can boost your brainpower with one easy method – focused practice! Every time you have a conversation, play a game or a musical instrument, or read a book, you’re helping your brain to learn how to focus its energy. It’s a bit like how our muscles work when we’re exercising: the more you use your muscles, the stronger you become.


Similarly, the more you practise focusing your brain energy, the better you get at it. Sometimes, though, especially in the beginning, you might find it hard to make your brain do what you need it to do, especially when it comes to schoolwork. Have you ever found it hard to focus in class? Don’t worry – I have too!


When I was at school many, many moons ago (9,855 moons to be precise, from when I started to write this book), all my teachers’ reports said that I didn’t concentrate enough in class. I used to be so easily distracted – I spent way too much time chatting to my friends and not enough time focusing on my schoolwork. My teachers found it very annoying!


But fast forward to today, now that I’m an adult, and I’m able to concentrate enough to write a book on how to focus. When I told my friends I was writing this book, they laughed – a lot! Not because they are mean (they are not) but because they know how much I like to fidget, daydream and procrastinate (which means avoiding doing something), so they didn’t believe I could write a whole book about focusing.


But I have, and it’s because I used to struggle at school that I can appreciate how frustrating it is when you find it hard to concentrate. Over time, I’ve learned how to use strategies to break that cycle, and I want to share how you too can unleash your super brainpower!


Before I go into exactly how to make your brain work better for you, I should tell you more about myself. My name is Dr Hannah Critchlow and I’m a neuroscientist, which means I’m an expert on the brain and how it works. I’ve won medals and awards for my job, and have an honorary doctorate (a bonus degree for my contributions to neuroscience) on top of my doctorate degree, which makes me a double doctor in neuroscience. That means that I really know my stuff when it comes to our brains, and it also means I had to concentrate super hard and find ways to keep myself motivated to achieve all this. So I know just how to use neuroscience to help you make your brain work at its maximum power!


This book is your toolkit to better understand how your brain works, what happens when you get distracted and, most importantly, how to help your brain concentrate when you need it to. I’ve used lots of new neuroscience knowledge to help me figure out the best way to show you how to unlock your brainpower and I’ll explain the different types of brainwaves that help us to focus our phenomenal brains in different ways. Plus, there are activities in each chapter for you to try at home. They’ll soon have you increasing the amount of time you can concentrate.


I’ll also tell you some super-fun brain facts along the way, called Brain Bites. There is soooo much fascinating stuff we’re learning each day in neuroscience, and I want to share some with you.


Maybe these little extra bits of information might help you to understand your brain better and even fall in love with brain science too!


And, lastly, some of the words I use in this book might be quite tricky, but I promise to explain what they mean as we go and I’ve added a glossary at the end of the book for you to look up their meanings too.


I hope you enjoy this book and that it helps you to find your focus so that you can unleash your brain’s superpowers during this incredible phase of your life.


LOOK OUT!


The first Brain Bite is incoming . . .





BRAIN BITE!
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If you put both your hands together to make two joined-up fists, the shape is roughly the same size as your brain.


Isn’t that cool?


As a baby, your fists were even smaller, showing how small your brain was when you were born. Your brain grows as your hands grow, so your brain is always about the same size as your two fists!












CHAPTER ONE


WHAT ARE BRAINWAVES?


Your thoughts are some of the fastest things on this planet. To make sure you respond swiftly to danger, like jumping out of the way if a bike is hurtling towards you, your brain has to talk to the rest of your body incredibly quickly so that your body can react in time.


Your brain achieves this by sending out electrical signals so that you can, first, recognise the danger and then, second, instruct your muscles to move out of the way.


These electrical signals whizz around at speeds of up to




400 KILOMETRES
 PER HOUR.





400 kilometres per hour is faster than . . .




	The fastest bird in the sky – the diving peregrine falcon flies at 320 km per hour.


	The fastest fish in the sea – the black marlin can swim up to 130 km per hour.


	The fastest land animal – the cheetah runs up to 110 km per hour.


	And even the fastest human in the world – Usain Bolt can run as fast as 37.58 km per hour.





Your thoughts whizz around your brain faster than all of these. But you barely notice that your thoughts are moving so fast because you’re busy having over 6,000 thoughts every single day!


[image: A boy has a surprised expression as various shapes burst from his open head, representing the speed and variety of thoughts that occur in a human brain.]


So even though your brain stays still in the top of your head, the nerve cells are exceptionally busy sending around these super-fast signals to create your thoughts, feelings and actions. There are about 86 billion nerve cells in the brain, with up to 10,000 connections between each one, making a circuit of 86 trillion connections in the brain.


And 86 trillion is a HUGE number! It has twelve zeros and looks like this . . .


[image: The number 86 trillion represented as 86 followed by 12 zeroes arranged in four rows, flanked by two upward arrows.]


That’s over fourteen times the number of people living on this planet in terms of tiny nerve cells living in your head – cool, hey!





BRAIN BITE!
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How do we know there are around 86 billion nerve cells in the brain? Because four kind people donated their bodies for medical research after they had died, and research scientist Dr Suzana Herculano-Houzel took the brains and put them in a blender.


She whizzed them up separately to make a sort of brain smoothie, then took out a small amount of the liquid, counted the number of cells in it and repeated this process a few times for each brain. She then calculated that one person’s entire brain soup contained, on average, about 86 billion nerve cells.


[image: A blender with its jar filled with portions of the human brain, representing a ‘brain smoothie’.]






HOW DOES YOUR BRAIN WORK?


The brain’s nerve cells connect and create an electrical signal by pumping charged chemicals into and out of the cells.


This movement of charged chemicals goes in one direction along the nerve cell, which creates an electrical current that zips from one end of the nerve cell to the other.


When it reaches the finish line, it activates the next nerve cell in the circuit. In this way, the electrical signal is passed around the brain. It’s like a game of Pass the Message, except the signal gets passed not from person to person but from nerve cell to nerve cell.


If this process goes well, it means you can make sense of the world and understand it, and are able to concentrate. These electrical currents help you to remember things, come up with ideas, solve problems and feel all sorts of emotions, from fear to joy. This book is about helping you to make sure the messages in your brain don’t get scrambled up, like they sometimes do in the Pass the Message game, where “How do you spell ham?” could easily become “My poo smells of jam”.


Instead, you want the signals to get sent correctly across the brain, so that you can think clearly and then use those messages to act with your best ability.


Over a hundred years ago, in 1924, German doctor Hans Berger wanted to measure this electrical activity in the brain. He managed it by making silver foil discs called electrodes that allow electrical currents to flow and attached them to volunteers’ heads with a rubber bandage.


He linked these electrodes to a sensitive galvanometer (a device that measures electrical currents).


[image: A woman sits in an armchair with electrodes attached to her head leading to a machine with dials. The machine prints out a report with graphs representing her brainwaves.]


In doing this, he cleverly developed the world’s first EEG (which stands for electroencephalogram) and became known as “The Man Who Can Read Your Mind” for his invention. Hans’s EEG machine showed him the electrical activity in the brain as a person was thinking.


Nowadays, we still use EEG machines for research to pick up the waves of electrical signals as they travel across the brain. This is one of several tools used by neuroscientists!


This activity shows up as wavy lines on an EEG graph, where voltage (the strength of the electrical signal) is on the vertical axis and time is on the horizontal axis. The activity of the brain is recorded on these graphs as waves of electrical current.


[image: An EEG report with three lines of electrical graphs representing a person’s brainwaves.]


We now know that there are different types of electrical waves that zip across our brains, and that each wave is often observed during different styles of thinking.





BRAIN BITE!
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Technology has moved on since Hans Berger’s time. In 2017, Professor Yukiyasu Kamitani at the University of Kyoto in Japan measured the electrical signals in a person’s brain as they looked at different images.


Yuki programmed a computer to decode the electrical signals and created a replica image of what the person was seeing – he managed to not just read a person’s thoughts but create a photograph of them!





Now that you’ve learned how your brain works, let’s test how good yours is at concentrating.




EXERCISE YOUR BRAIN


[image: ]


Concentration Code Breaker


Can you crack the codes and work out the next number in each sequence?




	1, 3, 5, _____________


	24, 12, 6, _____________


	21, 17, 13, _____________


	1, 2, 4, _____________





Turn to page 156 for the answers.
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