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  Once upon a time there was a girl. She was a sweet child, with bright blue eyes, a dimpled smile, and curly golden hair that tumbled over her shoulders. The most distinctive thing about her, however, was a red cloak that she wore everywhere she went. The village called her Little Red Riding Hood.




  What is it that transforms a page full of words into a tale that entertains us, informs us, and ultimately leaves us changed? In her essay From Words to Brain, former MIT neuroscientist Livia Blackburne explores the brain basis of reading–a skill that is incredibly complex and integral to modern culture. Using the classic fairy tale Little Red Riding Hood as a guide, Blackburne follows the story from its physical manifestation on the page, through the reader’s visual system, and ultimately into the reader’s imagination and beyond. Because the experience of reading a story does not end with the last page. That’s the point at which the real magic begins.




  From Words to Brain is 6700 words long, or roughly 27 printed pages.




  





  





  





  





  





  





  From Words to Brain




  





  ONCE upon a time there was a girl. She was a sweet child, with bright blue eyes, a dimpled smile, and curly golden hair that tumbled over her shoulders. The most distinctive thing about her, however, was a red cloak that she wore everywhere she went. Her mother had made it for her birthday, and she loved it and wore it so much that everyone in the village called her Little Red Riding Hood.




  





  This paragraph, the beginning to a well loved fairytale, opens up an entire world. You meet the main character, Little Red Riding Hood. You learn what she looks like, where she lives, and how people view her. As the story continues, you meet more characters: her mother, her grandmother, and the big bad wolf. You follow their adventures, rooting for some characters and booing others, until everything comes to a conclusion. This all happens within a few minutes, and if you are an experienced reader, the process is effortless. But there's a lot that goes on behind the scenes. It is no small task to translate ink marks on the page into a story. The process starts when you see the words. In less than a tenth of a second, your retina picks up the information, and the optic nerve transmits it to the brain’s visual processing areas. There, specialized reading regions decode these letters into meaningful words. After that, the higher level sensory regions take over, transforming the words into sights, smells, and sounds.




  The process doesn’t end there. Stories are more than just images. As you continue in the tale, you get to know the characters, motivations and conflicts that make up the core of the story. This requires more parts of the brain. Some parts process emotion. Others infer the thoughts of others, letting us empathize with their experiences. Yet other parts package the experience into memories for future reflection.




  In this essay, we’ll go on a tour of the reading experience. Using Little Red Riding Hood as a guide, we’ll follow the story through the brain. We will move systematically through the levels, from early visual processing through sensory imagery to the social and emotional experiences that ultimately give a story meaning. Whether you’re a storyteller yourself, or just someone who appreciates stories, we’ll explore just what it is that transforms a page full of words to an experience with the power to move us and leave us changed.




  





  





  





  





  





  





  From Ink to Words




  





  HERE’S a simple exercise. Count the number of times the letter ‘A’ appears in the sentences below. Easy enough, but, there's a catch. You have to do it without reading the words.




  Ready?




  





  One day, after Little Red Riding hood woke up, mother called her into the kitchen and handed her a basket of cakes and pastries. “Take these to grandmother. She's sick, and perhaps these cakes will make her feel better.”




  





  If you have been reading for years, you probably found it difficult, if not impossible, to keep yourself from reading. You may have kept yourself from understanding the sentence, but odds are, you probably understood some of the words. When I try to do it, I have to blur my vision because if any letters come into focus, I automatically decode their meaning. For most adults in literate countries, reading is so well practiced that it’s reflexive. If the words are there, it's impossible not to read.
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