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			Acclaim for Temple Grandin’s

			THINKING IN PICTURES

			
				“How does a true marvel let you know it has arrived? … It’s hard to imagine even an intellect as towering as Sacks’s coming up with perceptions as rare and completely out of left field as Grandin herself does in this mind-blowing book.”

				—Newsday

			

			
				“Temple Grandin’s window onto the subjective experience of autism is of value to all of us who hope to gain a deeper understanding of the human mind by exploring the ways in which it responds to the world’s challenges.”

				—The Washington Times

			

			
				“Temple Grandin, the anthropologist from Mars, takes us on a journey through her inner life and, with exquisite scientific detail, offers us a near photograph of the workings of her visual mind.”

				—John Ratey, coauthor of Driven to Distraction

			

			
				“Temple Grandin’s legacy is the invaluable gift of compassion. This is a journey of courage, determination, and, above all, worth. Society is the better for Temple Grandin having left her mark on it.”

				—Alex Pacheco, President, People for the Ethical Treatment of Animals

			

			
				“Thinking in Pictures is a beautiful book. … Grandin has created a beautifully odd and fascinating picture of her life and mind, and her abiding love of animals.”

				—Elle

			

			
				“A tireless researcher with a bionic memory and a superb education, no one can write with Temple’s authority because nobody knows as much as she does! This is an outstanding book that every parent and professional in the field of special needs will want to read, and the general reader will acquire a new appreciation of autism, its liabilities, and its formidable assets.”

				—Annabel Stehli, author of The Sound of a Miracle

			

			
				“Even Sacks’s fine writing about autism does not really compare to writing from within autism, because autism is a disorder of interiority … Grandin has replaced the teleology of autobiography with something much closer to her heart: a diagram, in this case a diagram of her own mind.”

				—Voice Literary Supplement
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			Temple Grandin has a Ph.D. in animal science from the University of Illinois and has designed one third of all the livestock-handling facilities in the United States, and many in other countries. She is currently an associate professor of animal sciences at Colorado State University and a frequent lecturer at autism meetings throughout the country. She lives in Fort Collins, Colorado.
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			A NOTE FROM THE AUTHOR

			In the ten years since the initial publication of Thinking in Pictures our understanding of autism has changed a great deal. The Asperger’s Syndrome diagnosis was rarely used in the United States, and now has become much more frequent. Our understanding of medications was not as advanced. There were fewer scientific references available. We have also learned a great deal about different kinds of autistic thinkers—not all autistic individuals are visual thinkers. In an effort to keep Thinking in Pictures as up-to-date and useful as possible I have taken into consideration the new studies, diagnoses, and treatments for autism and written updates following each chapter. The original text has not been changed. The updated sections are clearly marked. I have also added ninety new references and many new resources and useful Web sites.

			Temple Grandin

			August 4, 2005

		

	
		
			FOREWORD

			Oliver Sacks

			IN 1986 a quite extraordinary, unprecedented and, in a way, unthinkable book was published, Temple Grandin’s Emergence: Labeled Autistic. Unprecedented because there had never before been an “inside narrative” of autism; unthinkable because it had been medical dogma for forty years or more that there was no “inside,” no inner life, in the autistic, or that if there was it would be forever denied access or expression; extraordinary because of its extreme (and strange) directness and clarity Temple Grandin’s voice came from a place which had never had a voice, never been granted real existence, before—and she spoke not only for herself, but for thousands of other, often highly gifted, autistic adults in our midst. She provided a glimpse, and indeed a revelation, that there might be people, no less human than ourselves, who constructed their worlds, lived their lives, in almost unimaginably different ways.

			The word “autism” still conveys a fixed and dreadful meaning to most people—they visualize a child mute, rocking, screaming, inaccessible, cut off from human contact. And we almost always speak of autistic children, never of autistic adults, as if such children never grew up, or were somehow mysteriously spirited off the planet, out of society. Or else we think of an autistic “savant,” a strange being with bizarre mannerisms and stereotypies, still cut off from normal life, but with uncanny powers of calculation, memory, drawing, whatever—like the savant portrayed in Rain Man. These pictures are not wholly false, but they fail to indicate that there are forms of autism which (while they may indeed go with ways of thinking and perceiving very different from the “normal”) do not incapacitate in the same way, but may (especially if there is high intelligence, and understanding, and education) allow lives that are full of event and achievement, and a special sort of insight and courage too.

			This was well realized by Hans Asperger, who described these “higher” forms of autism in 1944—but Asperger’s paper, published in German, was virtually ignored for forty years. Then, in 1986, came Temple’s startling book, Emergence. If her book, as a case history, was to have a sharp and salutary effect on medical and scientific thinking, allowing (indeed requiring) a broader and more generous concept of what it might mean to be “autistic,” it was immensely appealing, too, as a human document.

			Ten years have passed since Temple wrote her first book, ten years in which she has pursued her odd, solitary, stubborn, dedicated life—defining her own place as a professor of animal behavior and designer of livestock equipment, struggling for the understanding and humane treatment of animals, struggling for a deeper understanding of autism, struggling with the power of images and words, struggling not least to understand that odd species—us—and to define her own worth, her role, in a world that is not autistic. And now she has once more ventured into book-length writing (she has written scores of scientific papers and lectures in the interim) and given us a new, much more deeply pondered and integrated narrative-essay, Thinking in Pictures.

			Here we can see, and relive, what it was like for Temple as a child—the overwhelming sensations of smell and sound and touch she could not blot out; how she would scream, or rock, endlessly, disconnected from others; or, in a sudden tantrum, fling feces around; or (with uncanny concentration, and a complete shutting out of the world) fix her attention for hours on a few sand grains, or the whorls of her fingers. We feel the chaos and terror of this fearful childhood, the looming sense that she might have to be institutionalized, confined, for her whole life. We seem to acquire, with her, the first, inchoate beginnings of speech, the sense of language as an almost miraculous power by which she might gain some mastery of herself, some contact with others, some intercourse with the world. We relive her schooldays with her—her total failure to understand or be understood by other children; her intense desire for, but fear of, contact; her bizarre daydreams—of a magic machine that could give her the contact, the “hugging” she craved, but in a way she could entirely control; and the impact of a remarkable science teacher who was able, behind all the bizarreness, the pathology, to recognize the unusual potential of this strange student, and to channel her obsessions into the opening of a scientific life.

			We can also share, even if we cannot wholly understand, the extraordinary passion and understanding for cattle which consume Temple, and which have made her, by degrees, a world-renowned expert on cattle psychology and behavior, an inventor of devices and facilities for handling them, and a passionate advocate of their humane treatment. (Her original title for this book was A Cow’s Eye View.) And we get a glimpse—this perhaps the least imaginable of all—of her total bewilderment about other people’s minds, her inability to decipher their expressions and intentions, along with her determination to study them, study us, our alien behaviors, scientifically and systematically, as if (in her own words) she were “an anthropologist on Mars.”

			We sense all this despite (or perhaps partly because of) the touching simplicity and ingenuousness of Temple’s writing, her curious lack of either modesty or immodesty, her incapacity for evasion or artifice of any kind.

			It is fascinating to compare Thinking in Pictures with Emergence. The intervening ten years have been years of increasing professional recognition and fulfillment for Temple—she travels, consults, lectures continually, and her devices are now used for cattle management and corrals all over the world—and of increasing authority too in the field of autism (half her lectures and publications are dedicated to this). Writing did not come easily to her at first, not because she lacked verbal facility, but because she lacked an imagination of other minds, of the fact that her listeners were different from her, were not privy to the experiences, the associations, the background information in her own mind. There were strange discontinuities (people injected suddenly into the narrative without warning, for instance); casual reference to incidents of which the reader had no knowledge; and sudden, perplexing changes of topic. It is said by cognitive psychologists that autistic people lack “theory of mind”—any direct perception or idea of other minds, or other states of mind—and that this lies at the heart of their difficulties. What is remarkable is that Temple, now in her fifth decade, has developed some genuine appreciation of other people and other minds, their sensibilities and idiosyncrasies, in the ten years which have passed since writing Emergence. And it is this which now shows itself in Thinking in Pictures, and lends it a warmth and color rarely seen in her earlier book.

			Indeed, when I first met Temple, in August of 1993, I found her so “normal” at first (or so adept in simulating normality) that I had difficulty realizing that she was autistic—but during the course of a weekend together this was to come through in innumerable ways. When we went for a stroll she confessed that she had never been able to “get” Romeo and Juliet (“I never knew what they were up to”), that she was stumped by complex human emotions of all sorts (of one man, a spiteful colleague, who tried to sabotage her work: “I had to learn to be suspicious, I had to learn it cognitively … I couldn’t see the jealous look on his face”).

			She spoke repeatedly of the android in “Star Trek,” Data, and how she identified with him as a “pure logical being”—but how, too, like him she was wistful about being human. But many sorts of humanness have become available for Temple in the past ten years. Not least among these is a capacity for humor and even subterfuge which one would have thought impossible in someone who is autistic. Thus, when she wanted to show me one of the plants she designed, she had me put on a hard hat and overalls (“You look just like a sanitary engineer now!”), and smuggled me gleefully past the security guards.

			I was struck by her rapport with, her great understanding of, cattle—the happy, loving look she wore when she was with them—and her great awkwardness, by contrast, in many human situations. I was also struck, when we walked together, by her seeming inability to feel some of the simplest emotions. “The mountains are pretty,” she said, “but they don’t give me a special feeling, the feeling you seem to enjoy … You look at the brook, the flowers, I see what great pleasure you get out of it. I’m denied that.”

			And I was awed, as we drove to the airport before my departure, by a sudden revelation of moral and spiritual depths which I had thought no autistic person would have. Temple was driving, when suddenly she faltered and wept, and said, “I don’t want my thoughts to die with me. I want to have done something … I want to know that my life has meaning … I’m talking about things at the very core of my existence.”

			Thus, in my brief (but very full) few days with Temple, I had a revelation of how, while in many ways so flat and constricted, her life was in other ways full of health, of depth, of deep human strivings.

			Temple, now forty-seven, has never ceased to ponder and explore her own nature, which she feels is quintessentially concrete and visual (with the great strengths, and the weaknesses, which may go with this). She feels that “thinking in pictures” gives her a special rapport with cattle, and that her mode of thinking is, albeit at a much higher level, akin to their own mode of thinking—that she sees the world, in a sense, with a cow’s eye. Thus though Temple often compares her own mind to a computer, she roots herself, and her own way of thought and feeling, in the creaturely and the organic. Her audacious chapters on sensation and autism, emotion and autism, relationships and autism, genius and autism, religion and autism, might seem strangely juxtaposed with her chapters on “connecting with animals,” and “understanding animal thought”—but for Temple, clearly, there is a continuum of experience extending from the animal to the spiritual, from the bovine to the transcendent.

			Thinking in pictures, she feels, represents a mode of perception, of feeling and thought and being, which we may call “primitive” if we wish, but not “pathological.”

			Temple does not romanticize autism, nor does she downplay how much her autism has cut her off from the social whirl, the pleasures, the rewards, the companionships, that for the rest of us may define much of life. But she has a strong, positive sense of her own being and worth, and how autism, paradoxically, may have contributed to this. At a recent lecture, she ended by saying, “If I could snap my fingers and be nonautistic, I would not—because then I wouldn’t be me. Autism is part of who I am.” If Temple is profoundly different from most of us, she is no less human for being so, but, rather, human in another way. Thinking in Pictures is finally a study of identity, the “who-ness” no less than the “what-ness” of a most gifted autistic person. It is a deeply moving and fascinating book because it provides a bridge between our world and hers, and allows us a glimpse into a quite other sort of mind.
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THINKING IN PICTURES I
Thinking in Pictures

		Autism and Visual Thought

		I THINK IN PICTURES. Words are like a second language to me. I translate both spoken and written words into full-color movies, complete with sound, which run like a VCR tape in my head. When somebody speaks to me, his words are instantly translated into pictures. Language-based thinkers often find this phenomenon difficult to understand, but in my job as an equipment designer for the livestock industry, visual thinking is a tremendous advantage.

		Visual thinking has enabled me to build entire systems in my imagination. During my career I have designed all kinds of equipment, ranging from corrals for handling cattle on ranches to systems for handling cattle and hogs during veterinary procedures and slaughter. I have worked for many major livestock companies. In fact, one third of the cattle and hogs in the United States are handled in equipment I have designed. Some of the people I’ve worked for don’t even know that their systems were designed by someone with autism. I value my ability to think visually, and I would never want to lose it.

		One of the most profound mysteries of autism has been the remarkable ability of most autistic people to excel at visual spatial skills while performing so poorly at verbal skills. When I was a child and a teenager, I thought everybody thought in pictures. I had no idea that my thought processes were different. In fact, I did not realize the full extent of the differences until very recently. At meetings and at work I started asking other people detailed questions about how they accessed information from their memories. From their answers I learned that my visualization skills far exceeded those of most other people.

		I credit my visualization abilities with helping me understand the animals I work with. Early in my career I used a camera to help give me the animals’ perspective as they walked through a chute for their veterinary treatment. I would kneel down and take pictures through the chute from the cow’s eye level. Using the photos, I was able to figure out which things scared the cattle, such as shadows and bright spots of sunlight. Back then I used black-and-white film, because twenty years ago scientists believed that cattle lacked color vision. Today, research has shown that cattle can see colors, but the photos provided the unique advantage of seeing the world through a cow’s viewpoint. They helped me figure out why the animals refused to go in one chute but willingly walked through another.

		Every design problem I’ve ever solved started with my ability to visualize and see the world in pictures. I started designing things as a child, when I was always experimenting with new kinds of kites and model airplanes. In elementary school I made a helicopter out of a broken balsa-wood airplane. When I wound up the propeller, the helicopter flew straight up about a hundred feet. I also made bird-shaped paper kites, which I flew behind my bike. The kites were cut out from a single sheet of heavy drawing paper and flown with thread. I experimented with different ways of bending the wings to increase flying performance. Bending the tips of the wings up made the kite fly higher. Thirty years later, this same design started appearing on commercial aircraft.

		Now, in my work, before I attempt any construction, I test-run the equipment in my imagination. I visualize my designs being used in every possible situation, with different sizes and breeds of cattle and in different weather conditions. Doing this enables me to correct mistakes prior to construction. Today, everyone is excited about the new virtual reality computer systems in which the user wears special goggles and is fully immersed in video game action. To me, these systems are like crude cartoons. My imagination works like the computer graphics programs that created the lifelike dinosaurs in Jurassic Park. When I do an equipment simulation in my imagination or work on an engineering problem, it is like seeing it on a videotape in my mind. I can view it from any angle, placing myself above or below the equipment and rotating it at the same time. I don’t need a fancy graphics program that can produce three-dimensional design simulations. I can do it better and faster in my head.

		I create new images all the time by taking many little parts of images I have in the video library in my imagination and piecing them together. I have video memories of every item I’ve ever worked with—steel gates, fences, latches, concrete walls, and so forth. To create new designs, I retrieve bits and pieces from my memory and combine them into a new whole. My design ability keeps improving as I add more visual images to my library. I add videolike images from either actual experiences or translations of written information into pictures. I can visualize the operation of such things as squeeze chutes, truck loading ramps, and all different types of livestock equipment. The more I actually work with cattle and operate equipment, the stronger my visual memories become.

		I first used my video library in one of my early livestock design projects, creating a dip vat and cattle-handling facility for John Wayne’s Red River feed yard in Arizona. A dip vat is a long, narrow, seven-foot-deep swimming pool through which cattle move in single file. It is filled with pesticide to rid the animals of ticks, lice, and other external parasites. In 1978, existing dip vat designs were very poor. The animals often panicked because they were forced to slide into the vat down a steep, slick concrete decline. They would refuse to jump into the vat, and sometimes they would flip over backward and drown. The engineers who designed the slide never thought about why the cattle became so frightened.

		The first thing I did when I arrived at the feedlot was to put myself inside the cattle’s heads and look out through their eyes. Because their eyes are on the sides of their heads, cattle have wide-angle vision, so it was like walking through the facility with a wide-angle video camera. I had spent the past six years studying how cattle see their world and watching thousands move through different facilities all over Arizona, and it was immediately obvious to me why they were scared. Those cattle must have felt as if they were being forced to jump down an airplane escape slide into the ocean.

		Cattle are frightened by high contrasts of light and dark as well as by people and objects that move suddenly. I’ve seen cattle that were handled in two identical facilities easily walk through one and balk in the other. The only difference between the two facilities was their orientation to the sun. The cattle refused to move through the chute where the sun cast harsh shadows across it. Until I made this observation, nobody in the feedlot industry had been able to explain why one veterinary facility worked better than the other. It was a matter of observing the small details that made a big difference. To me, the dip vat problem was even more obvious.

		My first step in designing a better system was collecting all the published information on existing dip vats. Before doing anything else, I always check out what is considered state-of-the-art so I don’t waste time reinventing the wheel. Then I turned to livestock publications, which usually have very limited information, and my library of video memories, all of which contained bad designs. From experience with other types of equipment, such as unloading ramps for trucks, I had learned that cattle willingly walk down a ramp that has cleats to provide secure, nonslip footing. Sliding causes them to panic and back up. The challenge was to design an entrance that would encourage the cattle to walk in voluntarily and plunge into the water, which was deep enough to submerge them completely, so that all the bugs, including those that collect in their ears, would be eliminated.

		I started running three-dimensional visual simulations in my imagination. I experimented with different entrance designs and made the cattle walk through them in my imagination. Three images merged to form the final design: a memory of a dip vat in Yuma, Arizona, a portable vat I had seen in a magazine, and an entrance ramp I had seen on a restraint device at the Swift meatpacking plant in Tolleson, Arizona. The new dip vat entrance ramp was a modified version of the ramp I had seen there. My design contained three features that had never been used before: an entrance that would not scare the animals, an improved chemical filtration system, and the use of animal behavior principles to prevent the cattle from becoming overexcited when they left the vat.

		The first thing I did was convert the ramp from steel to concrete. The final design had a concrete ramp on a twenty-five-degree downward angle. Deep grooves in the concrete provided secure footing. The ramp appeared to enter the water gradually, but in reality it abruptly dropped away below the water’s surface. The animals could not see the drop-off because the dip chemicals colored the water. When they stepped out over the water, they quietly fell in, because their center of gravity had passed the point of no return.

		Before the vat was built, I tested the entrance design many times in my imagination. Many of the cowboys at the feedlot were skeptical and did not believe my design would work. After it was constructed, they modified it behind my back, because they were sure it was wrong. A metal sheet was installed over the non-slip ramp, converting it back to an old-fashioned slide entrance. The first day they used it, two cattle drowned because they panicked and flipped over backward.

		When I saw the metal sheet, I made the cowboys take it out. They were flabbergasted when they saw that the ramp now worked perfectly. Each calf stepped out over the steep drop-off and quietly plopped into the water. I fondly refer to this design as “cattle walking on water.”

		Over the years, I have observed that many ranchers and cattle feeders think that the only way to induce animals to enter handling facilities is to force them in. The owners and managers of feedlots sometimes have a hard time comprehending that if devices such as dip vats and restraint chutes are properly designed, cattle will voluntarily enter them. I can imagine the sensations the animals would feel. If I had a calf’s body and hooves, I would be very scared to step on a slippery metal ramp.

		There were still problems I had to resolve after the animals left the dip vat. The platform where they exit is usually divided into two pens so that cattle can dry on one side while the other side is being filled. No one understood why the animals coming out of the dip vat would sometimes become excited, but I figured it was because they wanted to follow their drier buddies, not unlike children divided from their classmates on a playground. I installed a solid fence between the two pens to prevent the animals on one side from seeing the animals on the other side. It was a very simple solution, and it amazed me that nobody had ever thought of it before.

		The system I designed for filtering and cleaning the cattle hair and other gook out of the dip vat was based on a swimming pool filtration system. My imagination scanned two specific swimming pool filters that I had operated, one on my Aunt Brecheen’s ranch in Arizona and one at our home. To prevent water from splashing out of the dip vat, I copied the concrete coping overhang used on swimming pools. That idea, like many of my best designs, came to me very clearly just before I drifted off to sleep at night.

		Being autistic, I don’t naturally assimilate information that most people take for granted. Instead, I store information in my head as if it were on a CD-ROM disc. When I recall something I have learned, I replay the video in my imagination. The videos in my memory are always specific; for example, I remember handling cattle at the veterinary chute at Producer’s Feedlot or McElhaney Cattle Company. I remember exactly how the animals behaved in that specific situation and how the chutes and other equipment were built. The exact construction of steel fenceposts and pipe rails in each case is also part of my visual memory. I can run these images over and over and study them to solve design problems.

		If I let my mind wander, the video jumps in a kind of free association from fence construction to a particular welding shop where I’ve seen posts being cut and Old John, the welder, making gates. If I continue thinking about Old John welding a gate, the video image changes to a series of short scenes of building gates on several projects I’ve worked on. Each video memory triggers another in this associative fashion, and my daydreams may wander far from the design problem. The next image may be of having a good time listening to John and the construction crew tell war stories, such as the time the backhoe dug into a nest of rattlesnakes and the machine was abandoned for two weeks because everybody was afraid to go near it.

		This process of association is a good example of how my mind can wander off the subject. People with more severe autism have difficulty stopping endless associations. I am able to stop them and get my mind back on track. When I find my mind wandering too far away from a design problem I am trying to solve, I just tell myself to get back to the problem.

		Interviews with autistic adults who have good speech and are able to articulate their thought processes indicate that most of them also think in visual images. More severely impaired people, who can speak but are unable to explain how they think, have highly associational thought patterns. Charles Hart, the author of Without Reason, a book about his autistic son and brother, sums up his son’s thinking in one sentence: “Ted’s thought processes aren’t logical, they’re associational.” This explains Ted’s statement “I’m not afraid of planes. That’s why they fly so high.” In his mind, planes fly high because he is not afraid of them; he combines two pieces of information, that planes fly high and that he is not afraid of heights.

		Another indicator of visual thinking as the primary method of processing information is the remarkable ability many autistic people exhibit in solving jigsaw puzzles, finding their way around a city, or memorizing enormous amounts of information at a glance. My own thought patterns are similar to those described by A. R. Luria in The Mind of a Mnemonist. This book describes a man who worked as a newspaper reporter and could perform amazing feats of memory. Like me, the mnemonist had a visual image for everything he had heard or read. Luria writes, “For when he heard or read a word, it was at once converted into a visual image corresponding with the object the word signified for him.” The great inventor Nikola Tesla was also a visual thinker. When he designed electric turbines for power generation, he built each turbine in his head. He operated it in his imagination and corrected faults. He said it did not matter whether the turbine was tested in his thoughts or in his shop; the results would be the same.

		Early in my career I got into fights with other engineers at meat-packing plants. I couldn’t imagine that they could be so stupid as not to see the mistakes on the drawing before the equipment was installed. Now I realize it was not stupidity but a lack of visualization skills. They literally could not see. I was fired from one company that manufactured meat-packing plant equipment because I fought with the engineers over a design which eventually caused the collapse of an overhead track that moved 1,200-pound beef carcasses from the end of a conveyor. As each carcass came off the conveyor, it dropped about three feet before it was abruptly halted by a chain attached to a trolley on the overhead track. The first time the machine was run, the track was pulled out of the ceiling. The employees fixed it by bolting it more securely and installing additional brackets. This only solved the problem temporarily, because the force of the carcasses jerking the chains was so great. Strengthening the overhead track was treating a symptom of the problem rather than its cause. I tried to warn them. It was like bending a paper clip back and forth too many times. After a while it breaks.

		Different Ways of Thinking

		The idea that people have different thinking patterns is not new. Francis Galton, in Inquiries into Human Faculty and Development, wrote that while some people see vivid mental pictures, for others “the idea is not felt to be mental pictures, but rather symbols of facts. In people with low pictorial imagery, they would remember their breakfast table but they could not see it.”

		It wasn’t until I went to college that I realized some people are completely verbal and think only in words. I first suspected this when I read an article in a science magazine about the development of tool use in prehistoric humans. Some renowned scientist speculated that humans had to develop language before they could develop tools. I thought this was ridiculous, and this article gave me the first inkling that my thought processes were truly different from those of many other people. When I invent things, I do not use language. Some other people think in vividly detailed pictures, but most think in a combination of words and vague, generalized pictures.

		For example, many people see a generalized generic church rather than specific churches and steeples when they read or hear the word steeple. Their thought patterns move from a general concept to specific examples. I used to become very frustrated when a verbal thinker could not understand something I was trying to express because he or she couldn’t see the picture that was crystal clear to me. Further, my mind constantly revises general concepts as I add new information to my memory library. It’s like getting a new version of software for the computer. My mind readily accepts the new “software,” though I have observed that some people often do not readily accept new information.

		Unlike those of most people, my thoughts move from videolike, specific images to generalization and concepts. For example, my concept of dogs is inextricably linked to every dog I’ve ever known. It’s as if I have a card catalogue of dogs I have seen, complete with pictures, which continually grows as I add more examples to my video library. If I think about Great Danes, the first memory that pops into my head is Dansk, the Great Dane owned by the headmaster at my high school. The next Great Dane I visualize is Helga, who was Dansk’s replacement. The next is my aunt’s dog in Arizona, and my final image comes from an advertisement for Fitwell seat covers that featured that kind of dog. My memories usually appear in my imagination in strict chronological order, and the images I visualize are always specific. There is no generic, generalized Great Dane.

		However, not all people with autism are highly visual thinkers, nor do they all process information this way. People throughout the world are on a continuum of visualization skills ranging from next to none, to seeing vague generalized pictures, to seeing semi-specific pictures, to seeing, as in my case, in very specific pictures.

		I’m always forming new visual images when I invent new equipment or think of something novel and amusing. I can take images that I have seen, rearrange them, and create new pictures. For example, I can imagine what a dip vat would look like modeled on computer graphics by placing it on my memory of a friend’s computer screen. Since his computer is not programmed to do the fancy 3-D rotary graphics, I take computer graphics I have seen on TV or in the movies and superimpose them in my memory. In my visual imagination the dip vat will appear in the kind of high-quality computer graphics shown on Star Trek. I can then take a specific dip vat, such as the one at Red River, and redraw it on the computer screen in my mind. I can even duplicate the cartoonlike, three-dimensional skeletal image on the computer screen or imagine the dip vat as a videotape of the real thing.

		Similarly, I learned how to draw engineering designs by closely observing a very talented draftsman when we worked together at the same feed yard construction company. David was able to render the most fabulous drawings effortlessly. After I left the company I was forced to do all my own drafting. By studying David’s drawings for many hours and photographing them in my memory I was actually able to emulate David’s drawing style. I laid some of his drawings out so I could look at them while I drew my first design. Then I drew my new plan and copied his style. After making three or four drawings, I no longer had to have his drawings out on the table. My video memory was now fully programmed. Copying designs is one thing, but after I drew the Red River drawings, I could not believe I had done them. At the time, I thought they were a gift from God. Another factor that helped me to learn to draw well was something as simple as using the same tools that David used. I used the same brand of pencil, and the ruler and straight edge forced me to slow down and trace the visual images in my imagination.

		My artistic abilities became evident when I was in first and second grade. I had a good eye for color and painted watercolors of the beach. One time in fourth grade I modeled a lovely horse from clay. I just did it spontaneously, though I was not able to duplicate it. In high school and college I never attempted engineering drawing, but I learned the value of slowing down while drawing during a college art class. Our assignment had been to spend two hours drawing a picture of one of our shoes. The teacher insisted that the entire two hours be spent drawing that one shoe. I was amazed at how well my drawing came out. While my initial attempts at drafting were terrible, when I visualized myself as David, the draftsman, I’d automatically slow down.

		Processing Nonvisual Information

		Autistics have problems learning things that cannot be thought about in pictures. The easiest words for an autistic child to learn are nouns, because they directly relate to pictures. Highly verbal autistic children like I was can sometimes learn how to read with phonics. Written words were too abstract for me to remember, but I could laboriously remember the approximately fifty phonetic sounds and a few rules. Lower-functioning children often learn better by association, with the aid of word labels attached to objects in their environment. Some very impaired autistic children learn more easily if words are spelled out with plastic letters they can feel.

		Spatial words such as “over” and “under” had no meaning for me until I had a visual image to fix them in my memory. Even now, when I hear the word “under” by itself, I automatically picture myself getting under the cafeteria tables at school during an air-raid drill, a common occurrence on the East Coast during the early fifties. The first memory that any single word triggers is almost always a childhood memory. I can remember the teacher telling us to be quiet and walking single-file into the cafeteria, where six or eight children huddled under each table. If I continue on the same train of thought, more and more associative memories of elementary school emerge. I can remember the teacher scolding me after I hit Alfred for putting dirt on my shoe. All of these memories play like videotapes in the VCR in my imagination. If I allow my mind to keep associating, it will wander a million miles away from the word “under,” to submarines under the Antarctic and the Beatles song “Yellow Submarine.” If I let my mind pause on the picture of the yellow submarine, I then hear the song. As I start humming the song and get to the part about people coming on board, my association switches to the gangway of a ship I saw in Australia.

		I also visualize verbs. The word jumping triggers a memory of jumping hurdles at the mock Olympics held at my elementary school. Adverbs often trigger inappropriate images—“quickly” reminds me of Nestle’s Quik—unless they are paired with a verb, which modifies my visual image. For example, “he ran quickly” triggers an animated image of Dick from the first-grade reading book running fast, and “he walked slowly” slows the image down. As a child, I left out words such as “is,” “the,” and “it,” because they had no meaning by themselves. Similarly, words like “of” and “an” made no sense. Eventually I learned how to use them properly, because my parents always spoke correct English and I mimicked their speech patterns. To this day certain verb conjugations, such as “to be,” are absolutely meaningless to me.

		When I read, I translate written words into color movies or I simply store a photo of the written page to be read later. When I retrieve the material, I see a photocopy of the page in my imagination. I can then read it like a TelePrompTer. It is likely that Raymond, the autistic savant depicted in the movie Rain Man, used a similar strategy to memorize telephone books, maps, and other information. He simply photocopied each page of the phone book into his memory. When he wanted to find a certain number, he just scanned pages of the phone book that were in his mind. To pull information out of my memory, I have to replay the video. Pulling facts up quickly is sometimes difficult, because I have to play bits of different videos until I find the right tape. This takes time.

		When I am unable to convert text to pictures, it is usually because the text has no concrete meaning. Some philosophy books and articles about the cattle futures market are simply incomprehensible. It is much easier for me to understand written text that describes something that can be easily translated into pictures. The following sentence from a story in the February 21, 1994, issue of Time magazine, describing the Winter Olympics figure-skating championships, is a good example: “All the elements are in place—the spotlights, the swelling waltzes and jazz tunes, the sequined sprites taking to the air.” In my imagination I see the skating rink and skaters. However, if I ponder too long on the word “elements,” I will make the inappropriate association of a periodic table on the wall of my high school chemistry classroom. Pausing on the word “sprite” triggers an image of a Sprite can in my refrigerator instead of a pretty young skater.

		Teachers who work with autistic children need to understand associative thought patterns. An autistic child will often use a word in an inappropriate manner. Sometimes these uses have a logical associative meaning and other times they don’t. For example, an autistic child might say the word “dog” when he wants to go outside. The word “dog” is associated with going outside. In my own case, I can remember both logical and illogical use of inappropriate words. When I was six, I learned to say “prosecution.” I had absolutely no idea what it meant, but it sounded nice when I said it, so I used it as an exclamation every time my kite hit the ground. I must have baffled more than a few people who heard me exclaim “Prosecution!” to my downward-spiraling kite.

		Discussions with other autistic people reveal similar visual styles of thinking about tasks that most people do sequentially. An autistic man who composes music told me that he makes “sound pictures” using small pieces of other music to create new compositions. A computer programmer with autism told me that he sees the general pattern of the program tree. After he visualizes the skeleton for the program, he simply writes the code for each branch. I use similar methods when I review scientific literature and troubleshoot at meat plants. I take specific findings or observations and combine them to find new basic principles and general concepts.

		My thinking pattern always starts with specifics and works toward generalization in an associational and nonsequential way. As if I were attempting to figure out what the picture on a jigsaw puzzle is when only one third of the puzzle is completed, I am able to fill in the missing pieces by scanning my video library. Chinese mathematicians who can make large calculations in their heads work the same way. At first they need an abacus, the Chinese calculator, which consists of rows of beads on wires in a frame. They make calculations by moving the rows of beads. When a mathematician becomes really skilled, he simply visualizes the abacus in his imagination and no longer needs a real one. The beads move on a visualized video abacus in his brain.

		Abstract Thought

		Growing up, I learned to convert abstract ideas into pictures as a way to understand them. I visualized concepts such as peace or honesty with symbolic images. I thought of peace as a dove, an Indian peace pipe, or TV or newsreel footage of the signing of a peace agreement. Honesty was represented by an image of placing one’s hand on the Bible in court. A news report describing a person returning a wallet with all the money in it provided a picture of honest behavior.

		The Lord’s Prayer was incomprehensible until I broke it down into specific visual images. The power and the glory were represented by a semicircular rainbow and an electrical tower. These childhood visual images are still triggered every time I hear the Lord’s Prayer. The words “thy will be done” had no meaning when I was a child, and today the meaning is still vague. Will is a hard concept to visualize. When I think about it, I imagine God throwing a lightning bolt. Another adult with autism wrote that he visualized “Thou art in heaven” as God with an easel above the clouds. “Trespassing” was pictured as black and orange no trespassing signs. The word “Amen” at the end of the prayer was a mystery: a man at the end made no sense.

		As a teenager and young adult I had to use concrete symbols to understand abstract concepts such as getting along with people and moving on to the next steps of my life, both of which were always difficult. I knew I did not fit in with my high school peers, and I was unable to figure out what I was doing wrong. No matter how hard I tried, they made fun of me. They called me “workhorse,” “tape recorder,” and “bones” because I was skinny. At the time I was able to figure out why they called me “workhorse” and “bones,” but “tape recorder” puzzled me. Now I realize that I must have sounded like a tape recorder when I repeated things verbatim over and over. But back then I just could not figure out why I was such a social dud. I sought refuge in doing things I was good at, such as working on reroofing the barn or practicing my riding prior to a horse show. Personal relationships made absolutely no sense to me until I developed visual symbols of doors and windows. It was then that I started to understand concepts such as learning the give-and-take of a relationship. I still wonder what would have happened to me if I had not been able to visualize my way in the world.

		The really big challenge for me was making the transition from high school to college. People with autism have tremendous difficulty with change. In order to deal with a major change such as leaving high school, I needed a way to rehearse it, acting out each phase in my life by walking through an actual door, window, or gate. When I was graduating from high school, I would go and sit on the roof of my dormitory and look up at the stars and think about how I would cope with leaving. It was there I discovered a little door that led to a bigger roof while my dormitory was being remodeled. While I was still living in this old New England house, a much larger building was being constructed over it. One day the carpenters tore out a section of the old roof next to my room. When I walked out, I was now able to look up into the partially finished new building. High on one side was a small wooden door that led to the new roof. The building was changing, and it was now time for me to change too. I could relate to that. I had found the symbolic key.

		When I was in college, I found another door to symbolize getting ready for graduation. It was a small metal trap door that went out onto the flat roof of the dormitory. I had to actually practice going through this door many times. When I finally graduated from Franklin Pierce, I walked through a third, very important door, on the library roof.

		I no longer use actual physical doors or gates to symbolize each transition in my life. When I reread years of diary entries while writing this book, a clear pattern emerged. Each door or gate enabled me to move on to the next level. My life was a series of incremental steps. I am often asked what the single breakthrough was that enabled me to adapt to autism. There was no single breakthrough. It was a series of incremental improvements. My diary entries show very clearly that I was fully aware that when I mastered one door, it was only one step in a whole series.

		
			April 22, 1970

			Today everything is completed at Franklin Pierce College and it is now time to walk through the little door in the library. I ponder now about what I should leave as a message on the library roof for future people to find.

			I have reached the top of one step and I am now at the bottom step of graduate school.

			For the top of the building is the highest point on campus and I have gone as far as I can go now.

			I have conquered the summit of FPC. Higher ones still remain unchallenged.  Class 70

		

		I went through the little door tonight and placed the plaque on the top of the library roof. I was not as nervous this time. I had been much more nervous in the past. Now I have already made it and the little door and the mountain had already been climbed. The conquering of this mountain is only the beginning for the next mountain.

		The word “commencement” means beginning and the top of the library is the beginning of graduate school. It is human nature to strive, and this is why people
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