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Note to the Reader

This book is for anyone who cares about reading and wants to understand and help those with reading difficulties. In the course of giving lectures, publishing scientific articles, and appearing on radio and television, I have heard countless stories about children who struggle to read, bright adolescents who read slowly and avoid the printed page, and accomplished adults for whom reading remains an elusive goal. I am repeatedly asked, “Can you help me?” Happily, the answer is a resounding yes! As a result of extraordinary scientific progress, reading and dyslexia are no longer a mystery; we now know what to do to ensure that each child becomes a good reader and how to help readers of all ages and at all levels.

I see Overcoming Dyslexia as a trusted source to which you can turn for information, for advice, for guidance, and for explanation. Here I have tried to bring together and synthesize all the relevant elements that can help solve the dyslexia puzzle—science, education, and public policy. In part, I hope to enrich the reader’s perspective by placing dyslexia and the advances in brain science within a historical context, sharing with the reader the centuries-old quest for the location of the mind that has now culminated in our ability to “see” reading in the brain itself.

At last we know the specific steps a child or adult must take to build and then reinforce the neural pathways deep within the brain for skilled reading. For both younger and older adults who are dyslexic, I offer here a means of learning not only what science teaches us about their needs, but how to access their strengths as well.

If you care about reading and dyslexia, it is important for you to know that we have entered a new era in which there is now a science of reading. It is an era of enormous hope.

Sally Shaywitz, M.D., October 2002
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 The Power of Knowing

This book is about reading—an extraordinary ability, peculiarly human and yet distinctly unnatural. It is acquired in childhood, forms an intrinsic part of our existence as civilized beings, and is taken for granted by most of us. The unspoken belief is that if, as a child, you are sufficiently motivated and come from a home in which reading is valued, you will learn to read with ease. But as with many other assumptions that appear to make intuitive sense, the assumption that reading comes naturally and easily to all children is simply not true. A substantial number of well-intentioned boys and girls—including very bright ones—experience significant difficulty in learning to read, through no fault of their own. This frustrating and persistent problem in learning to read is called dyslexia.

Most children look forward to learning to read and, in fact, do so quickly. For dyslexic children, however, the experience is very different: For them, reading, which seems to come effortlessly for everyone else, appears to be beyond their grasp. These children, who understand the spoken word and love to listen to stories, cannot decipher the same words when they are written on a page. They grow frustrated and disappointed. Teachers wonder what they or the child might be doing wrong, often misdiagnosing the problem or getting bad advice. Parents question themselves, feeling alternately guilty and angry.

It is for these parents, teachers, and children that I have written this book. Exhilarated by new scientific discoveries about reading and dyslexia, and frustrated by the relative lack of dissemination and practical application of these remarkable advances, I want to share with you all that I know about the science of reading. I want to make it very clear that it is now possible with a high degree of accuracy to identify children who have dyslexia early on and then treat and remediate their difficulties, helping them learn to read. We can also do more than ever before for teenagers, young adults, and older adults.

As virulent as any virus that courses through tissues and organs, dyslexia can infiltrate every aspect of a person’s life. It is often described as a hidden disability because it was thought to lack visible signs, but dyslexia is hidden only from those who do not have to live with it and suffer its effects. If you have a broken arm, an X ray provides visible evidence; if you are diabetic, a blood glucose measurement confirms it. Heretofore, reading difficulties could be explained away in any number of ways. Now, however, men and women with dyslexia can point to an image of the brain’s internal workings, made possible by new brain imaging technology, and say, “Here. Look at this. This is the root cause of my problem.” We now know exactly where and how dyslexia manifests itself in the brain.

The harsh realities of the day in and day out experience of living with dyslexia can often clash dramatically with the perceptions of those teachers, administrators, acquaintances, and self-appointed opinion makers who question the very existence of the disorder that holds so many captive. Some still claim that dyslexia doesn’t exist. They ascribe children’s reading problems entirely to sociological or educational factors and totally deny the biology. Those who question the validity of dyslexia declare that there is no scientific evidence that supports either a biological or a cognitive basis for the disorder and contend that students with dyslexia reap the benefits of special treatment associated with their misdiagnosis.

George,* a student at the University of Colorado, described dyslexia as “the beast,” an unknown predator that silently stalks him, continually disrupting his life. Not knowing why causes him great pain, including grades on examinations that do not reflect the hours he spends studying or his considerable fund of knowledge or his high level of intelligence. George wants to see “the face of the beast,” to understand why this is happening to him. In addition to this deep desire to comprehend the nature of the mysterious problem enveloping him, he harbors the fear of being found out and being severely embarrassed as a dyslexic. The hidden nature of dyslexia—not knowing what to expect or when the difficulty will manifest itself—fills George with apprehension: “It’s as if it is lying there, waiting for me to make a wrong move, and then all of a sudden it’s there, taunting me again.”

This all-too-common state of affairs is now unnecessary. We know why dyslexics, no matter how bright and motivated, experience reading difficulties. Dyslexia is a complex problem that has its roots in the very basic brain systems that allow man to understand and express language. By discovering how a disruption in these fundamental neural circuits for coding language gives rise to a reading impairment, we have been able to understand how the tentacles of the disorder reach out from deep within the brain and affect not only how a person reads but surprisingly, a range of other important functions as well, including the ability to spell words, to retrieve words, to articulate words, and to remember certain facts. For the first time since dyslexia was initially described more than a century ago, scientists can see the “face of the beast,” and we are now well on our way to taming and taking command of it.

I remember spending hours trying to convince Charlotte, a first-year law student who is dyslexic, to seek accommodations for her upcoming final exams. Charlotte is brilliant but is an incredibly slow reader who needed more than the allotted time. Her professors respected her, and she was sure to make Law Review—unless, she thought, it become known that she was dyslexic. With all the stereotypical views of dyslexia, she reasoned, her professors would have second thoughts about her abilities. Charlotte anguished over the decision: “If I take extra time, they’ll all think I don’t deserve my grade and that I’m really not so smart. If I don’t take the extra time, I’ll never finish.” For Charlotte and others like her, so-called special treatment is a cruel irony.

I am often asked to lecture about dyslexia, and each time I speak I am asked: Where can I read about what you have just said? Where can I get this information? Have you a book to recommend?

I have written this book in response to these questions and all the other questions I never had time to answer. I want to lift the barrier of ignorance surrounding dyslexia and replace it with the wonderful comfort of knowledge. I want to empower each and every parent to know, first, what is best for your child and, second, what you can do to ensure that he or she becomes a reader.

With this book I want to bridge the enormous chasm that exists between what we are learning in the laboratory and what is being applied in the classroom. The field of neuroscience is exploding. Recent advances in our understanding of the brain mechanisms underlying reading are nothing short of revolutionary. Alas, much of the time this new information appears to be a well-kept secret. In an era when we can image the brain as an individual reads and literally see the brain at work, it is unacceptable to have children and adults struggling to read when they could benefit from what modern neuroscience has taught us about reading and dyslexia.

As a working scientist who has wrestled with the conundrum of dyslexia for more than two decades, I want to see this explosion of knowledge put to use. As a physician specializing in learning disorders, I have cared for dyslexic children for more than two decades, and it is these boys and girls and their parents who have served as the inspiration for all my work. In science there is often interest in the theoretical questions surrounding a disorder but far less interest in the clinical entity itself. Similarly, there are often insightful physicians who understand the clinical disorder and its effect on the human condition but who are far less familiar with the latest scientific developments. As a physician-scientist I know that in order to help children and adults with dyslexia most effectively, we need the contributions of both of these often disparate worlds of knowledge. So another of my goals in writing this book is to bring to the reader a new level of scientific understanding of dyslexia and to demonstrate how this new knowledge can be applied to help those with the disorder. Once you understand dyslexia, its symptoms and treatment will make sense to you. There will be no mystery, and you will be in charge. You will be able to determine what is best for you, your child, or your student. I have helped many parents understand, clearly and logically, what a reading disability is, how to identify it, what causes it, and, most critically, what can be done to help.

We now know that dyslexia affects one out of every five children—ten million in America alone. In every neighborhood and in every classroom worldwide there are children struggling to read. For many affected children dyslexia has extinguished the joys of childhood.

Caitlyn was almost one of these children. I received a call from her grandfather, Adam, a college friend of mine and now a pediatrician in northern California, asking if I could see his grandchild. Caitlyn, seven years old and just completing first grade, couldn’t seem to catch on to reading. As Adam told me, “I always thought she was as smart as a whip. It just doesn’t make any sense. Her mother, Peggy, is beside herself. She would do anything for Caitlyn, but neither she nor anyone else seems to know what to do.”

Once I met Caitlyn, it became apparent why her mother was so upset. Caitlyn, after two full years of formal schooling, had not yet mastered beginning reading. She had memorized a few words that she could read by rote, but if shown a new word, she could barely begin to sound it out. Instead, she would call out words she knew, which generally had no relation to the word on the page. Sometimes she knew the first letter; for example, when shown the word boy, Caitlyn blurted out bat. Overall, out of twenty-four words that a first grader should have mastered, Caitlyn knew four. Perhaps most frustrating to Peggy was the attitude of the school. The principal acted as if Peggy had some unspecified emotional problems; the school guidance counselor suggested that she was an overly anxious mother. But no one at the school seemed to be doing anything to address Caitlyn’s lack of progress in reading. All her school reports spoke of her good behavior, noting that she was doing “good for someone at her level.” “Now,” Peggy asked, “what does that mean?” Peggy’s requests for meetings with school personnel were ignored or subjected to lengthy delays; the few conferences that were held focused more on Peggy’s “emotional needs” than on Caitlyn’s academic needs. Peggy began to question herself, but as she watched her once cheerful daughter grow increasingly more withdrawn, she knew she was not imagining Caitlyn’s difficulties.

The breaking point came during Caitlyn’s seventh birthday party. Peggy had worked hard to make it special. All through the party Caitlyn kept asking, “When do I get to blow out my candles?” Suddenly the room was darkened, and Peggy entered with a cake that had seven candles sparkling brightly. Caitlyn ran over to the table, climbed up on a chair, and bent over the cake. She closed her eyes tightly, concentrated very hard, and then blew out all the candles. Then she ran up the stairs to her bedroom and closed the door. Peggy found Caitlyn on her bed with her favorite storybook, Good Night Moon, on her lap. Tears streamed down her face. “You said I would get any wish I wanted, but you were wrong. My wish didn’t come true.” Caitlyn still could not read any of the words on the page.

Caitlyn, of course, is dyslexic. She had difficulty pronouncing long names and trouble finding the right word to say. She had long pauses and many um’s when she was speaking. Her inability to identify some of the sounds of the letters of the alphabet persisted. All these symptoms were consistent with the results of a series of tests designed to determine if a young child is dyslexic. I sat down with Peggy and talked to her at length about Caitlyn and dyslexia. I knew from experience how important it was for Peggy to understand, at the most basic level possible, what a diagnosis of dyslexia meant for her daughter. I knew that once Peggy grasped that, she would become a powerful and highly effective advocate for her child.

Peggy and Caitlyn returned to California with not only a diagnosis but, most important, a plan of action, a detailed program designed to overcome Caitlyn’s reading difficulty. Peggy now knew why Caitlyn could not read and knew exactly what needed to be done to fix that. Equally important, Peggy was also aware of Caitlyn’s significant strengths and how these could be called into play to help her read.

Peggy followed through on our plan. She made sure that her daughter received the specific reading instruction she required. After a year, Caitlyn had made dramatic progress. No longer a little girl for whom reading was an unfathomable mystery, Caitlyn was now a self-assured young lady who understood how printed letters represent the sounds of spoken words. She could read, if not perfectly.

Caitlyn was proud of her gains. She had overcome her old nemesis—reading and pronouncing words she had never before encountered. She was able to confidently pronounce one word after another, even difficult words. “Sk, sk-oo-oo-l, school,” she sounded out. “Oh,” she said, “I can spell it, too. Wanna see?” Then, very carefully and with great determination, she wrote s-c-h-o-o-l in large, bold letters. Finally, she reached into her backpack, pulled out a book, and proceeded to read with great pride and concentration:


In the great green room

there was a telephone

and a red balloon

and a picture of

the cow jumping over the moon.



I was impressed by Caitlyn’s progress, but I was also struck by the dramatic change in her mother. I strongly believe that behind the success of every disabled child is a passionately committed, intensely engaged, and totally empowered parent, usually but not always the child’s mother. Peggy was a changed person. She was smiling and self-assertive. She was at ease and communicated a quiet but sizable confidence. As she told me:


Now I am in charge of my daughter’s destiny. I never again have to stand there and wait for her school principal to determine my daughter’s future. Now that I know, now that I understand, I never have to be at that man’s mercy again. I understand her problem, I know what she needs, and I have the power—irrespective of anyone—to act in my daughter’s best interests. I feel so in control. I am a different person. To be freed of this absolute dependence on others for your child’s entire future is the most exhilarating feeling imaginable. Last year I just didn’t know what she needed. Now I know what to ask for her. I am no longer in the dark.



Peggy was an easygoing, soft-spoken mother of four who had become a tiger, a power to be reckoned with when it came to protecting and ensuring Caitlyn’s future.

Reading is often the key to realizing a parent’s dreams for her child. Early on, children are tracked, and their futures are often laid out within the school setting. In the classroom, reading is king; it is essential for academic success. Reading problems have consequences all across development, including into adult life. This is why it is so important to be able to identify dyslexia accurately and precisely early on and take the appropriate steps without delay to ensure that the child learns to read and to enjoy reading.

Most children who were not able to learn to read or to read well just a few years ago can now become competent readers. Reading may continue to be extremely difficult for a very small number of children, but even they can benefit from the application of the remarkable advances in our understanding of the reading process.

As you’ll learn in Chapter 5, reading is not a natural or instinctive process. It is acquired and must be taught. How reading is taught can drastically affect the ease with which a child learns to transform what are essentially abstract squiggles on a page into meaningful letters and then sounds and then words, and then entire sentences and paragraphs. Reading represents a code; specifically, an alphabetic code. About 70 to 80 percent of children are able to break the code after a year of instruction. For the rest, reading remains beyond their reach after one, two, or even more years of schooling. Now we have the key to unlocking the reading code for these children as well.

What is so exciting about our new level of understanding dyslexia is that it explains reading and reading difficulties for all ages and at all levels of education. By identifying the primary or core cognitive weakness responsible for dyslexia, scientists now understand how children acquire the ability to read and why some do not. The model of dyslexia that has emerged can be applied to understanding and treating reading difficulties in children just entering school and in children enrolled in primary and middle grades, as well as in young adults attending high school, college, or even in graduate or professional school. The model has relevance, too, for the legions of adults who go through life without the ability to enjoy reading. These frequently neglected men and women can also benefit from our new understanding of reading. No matter who the child or adult is, what his background is, what kind of home he comes from, what his intelligence level is, or what other influences there are, a person’s ability to read is routed through the same pathway deep within the brain. This pathway has been identified. In practical terms this means we know what functional system in the brain is involved. Furthermore, new discoveries now make it possible to (1) identify with a high degree of precision those children who are at the highest risk for dyslexia—even before they develop reading problems, (2) diagnose dyslexia accurately in children, young adults, and adults, and (3) manage the disorder with highly effective and proven treatment programs.

While some children who can’t learn to read are identified in the first or second grade, the majority of those with dyslexia are not identified until at least third grade. In fact, it is not unusual for dyslexics to go unrecognized until adolescence or adulthood. Therefore, I will address these questions as well: How do you go about identifying a reading problem in high school or beyond, and what do you do about it? Should the student be offered special accommodations in school and for examinations, and, if so, why? What is the best school setting for a dyslexic child?

According to one father, David, this kind of information “saved” his son. He wrote:


You saw my son Michael when he was a sophomore in high school and doing very poorly. Michael has turned around academically and emotionally. He is now a confident and secure young man. He has become his own best advocate. He knows what he needs and why. This allows him to speak up for himself and run his own interference. It is Michael who speaks to his teachers, and they respect him for it. This sense of autonomy has rescued my son.

P.S. This summer we are going to visit colleges.



It is never too late. Because the new knowledge is so basic and fundamental, it is applicable to people of all ages. For example, Rachel, a highly successful self-made businesswoman and owner of a flourishing kennel and pet grooming business, was unable to read beyond a fourth grade level.


It’s so embarrassing. Salespeople come around and leave brochures for me. How can I tell them I can’t read? Going into a restaurant, I can’t read the menu so I’m always reduced to saying, “Hey, what’s your special for the day?” During our Passover seders, I simply want to die when it’s my turn to read. Now one of my sisters comes to my rescue and begins to read my passage. But in spite of her good intentions, there is always someone new and well meaning at the table who says, “Oh, didn’t we just skip Rachel? Shouldn’t she have a turn, too?” By now I have memorized a lot of sight words; but show me a new word, and it could just as well be Greek. Can you believe I was so desperate to read, I even ordered a reading program advertised on television? Here was a program for six- and seven-year-olds, and I bought it, but the sad part was that even this program didn’t help me.

Now that I’m married and looking forward to having children, I want to be a reader. I want to do the normal everyday things everyone else does: read the newspaper, read a recipe, read the instructions on a bottle of medicine.



Rachel began an intensive new program for adults. When I saw her recently, she reported:


I am going to have a baby. Each day when I get up in the morning, I open my pregnancy book and read about how my baby is growing. And when Joy is born, I am going to be able to read to her, too. It feels so good. I can read!



Caitlyn, Michael, Rachel, and their families experienced the new sense of hope that I want to share with you. I want to take you into my laboratory and show you a revolutionary new kind of science that allows us to watch the brain at work: thinking, speaking, reading, and remembering.

In the pages that follow I will examine both the scientific and the human side of dyslexia. Part I will make clear what dyslexia is and how it evolves over time. I will explain the cognitive basis for dyslexia and what the brain research teaches us about the neurobiology of dyslexia and reading. Substantial progress has been made in identifying the underlying neural mechanisms responsible for reading and for dyslexia. These studies address the most fundamental questions of all, the most abstract and yet compelling challenge facing researchers: How does the mind work and what are the relationships between brain and behavior, thinking and reading, and brain structure and function.

Parts II, III, and IV take what we have learned in the laboratory and apply it to the classroom and the home. I will discuss the impact of science on how we approach, diagnose, and treat children and adults with dyslexia. To ensure that this knowledge is used wisely, I will also discuss practical issues of special concern to many of you, including early diagnosis as well as diagnosis in older children and adults; special considerations in the diagnosis of bright young adults; the most effective treatment for children, young adults, and adults; the relation between dyslexia and standardized tests; the relation between dyslexia and attention deficit/hyperactivity disorder (ADHD); accommodations for older children; and what dyslexia does and does not mean in terms of choosing a career. We will begin by examining how the disorder was discovered more than a century ago.


* Throughout this book I have changed the names and some identifying characteristics of many individuals in order to maintain their confidentiality. All those who are well known to the public are identified by their real names.
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 The Historical Roots of Dyslexia

In the late nineteenth century, physicians in rural Seaford, England, and in the heart of Scotland writing in medical journals described children in their Victorian society who were bright and motivated, came from concerned and educated families, and had interested teachers, but who, nevertheless, could not learn to read. The very innocence of the descriptions and the deep perplexity expressed by the physicians allow us to gain a unique understanding of dyslexia, one that cannot be obtained simply by reading the current literature.

On November 7, 1896, Dr. W. Pringle Morgan of Seaford wrote in the British Medical Journal about Percy F., fourteen years old:


1He has always been a bright and intelligent boy, quick at games, and in no way inferior to others his age.

His great difficulty has been—and is now—his inability to read.

He has been at school or under tutors since he was 7 years old, and the greatest efforts have been made to teach him to read, but, in spite of this laborious and persistent training, he can only with difficulty spell out words of one syllable.…

I next tried his ability to read figures, and found he could do so easily. He read off quickly the following: 785, 852, 017, 20, 969, and worked out correctly: (a + x) (a – x) = a2 – x2.… He says he is fond of arithmetic, and finds no difficulty with it, but that printed or written words “have no meaning to him,” and my examination of him quite convinces me that he is correct in that opinion.… He is what [Adolf] Kussmaul [a German neurologist] has termed “word blind.” …

I might add that the boy is bright and of average intelligence in conversation. His eyes are normal … and his eyesight is good. The schoolmaster who has taught him for some years says that he would be the smartest lad in the school if the instruction were entirely oral.



Morgan captures the basic elements underlying what we refer to today as developmental dyslexia. Percy seems to have all the intellectual and sensory equipment necessary for reading, and yet he cannot. The deficit seems only to involve reading letters and words. Percy does quite well in math. As Morgan goes on to say, the numeral 7 is easily discerned and read, but not the written word seven.

Morgan was the first to appreciate word-blindness as a developmental disorder occurring in otherwise healthy children. However, the intriguing observation that men and women with good eyesight and strong intelligence could still lack the ability to read had been made by physicians centuries before—but always in adults who had suffered some sort of brain insult. 2What is perhaps the earliest recorded case of word-blindness dates back to 1676 when a German physician, Dr. Johann Schmidt, published his observations of Nicholas Cambier, a sixty-five-year-old man who lost his ability to read following a stroke. As the concept evolved, cases appearing in the medical literature described men and women like Cambier who had once read normally but then had suffered a stroke, tumor, or traumatic injury that resulted in the loss of the ability to read, a condition termed acquired alexia. As more cases were reported, there was an increasing interest in the nature of the reading difficulty and its associated symptoms. For example, in 1872 the distinguished British neurologist Sir William Broadbent reported a case of acquired alexia, noting that his patient also suffered from a profound difficulty in naming even the most familiar objects. 3When the patient was brought into a London hospital, he said, “I can see [the words], but cannot understand them.”

4Although Broadbent’s contribution was important in providing a descriptive account of acquired reading difficulties, it was not until 1877 that Adolf Kussmaul came to the realization that “a complete text-blindness may exist, although the power of sight, the intellect and the powers of speech are intact.” Kussmaul is credited with coining the term word-blindness (wortblindheit) for this perplexing condition. He narrowed the clinical entity of word-blindness to that of an isolated condition affecting the ability to recognize and read text, but with both intelligence and expressive language intact. Kussmaul then went even further in tracing the cases to lesions in the back of the brain, around the left angular gyrus.

Another German physician, Rudolf Berlin of Stuttgart, further refined our perceptions of these acquired reading problems. In his monograph Eine besondre Art der Wortblindheit (A Particular Kind of Word-Blindness), published in 1887, Berlin describes six cases that he personally observed over a period of twenty years. Berlin uses the term dyslexia to refer to what he perceives as a special form of word-blindness found in adults who lose the ability to read secondary to a specific brain lesion. If the lesion was complete, there would follow an absolute inability to read, acquired alexia. 5If the disruption was only partial, however, “there may be very great difficulty in interpreting written or printed symbols (dyslexia).” He conceptualizes dyslexia as a member of the larger family of language disorders called aphasia in which there is difficulty in either understanding or producing spoken language, or both. According to Berlin, on March 4, 1863, a Herr B. complained that he had to stop work because


6reading of printed and written characters had become so very difficult to him.… He had exactly the same difficulty with [Jaeger] types of all sizes [types of increasing sizes used to assess visual acuity].… There was no pain or discomfort in the eyes.… The letters did not become dim or confused—he could simply not read further.… Neither the eye nor its muscular apparatus showed any abnormality on the most careful examination.



Imagine what a startling observation this was in mid-nineteenth-century Germany. The very idea that you could have perfect vision and yet could not see the words on the page in order to read them, that you could see and read a numeral written in a type as small as [image: ] and yet still not be able to read a simple word in a type as large as [image: ], must have been chilling. It is not surprising, therefore, that cases of word-blindness were often referred for consultation to specialists in the eye and vision—ophthalmologists. And it was a report of acquired alexia by an ophthalmologist at the Glasgow Eye Infirmary, Dr. James Hinshelwood, that served as the catalyst for Morgan’s subsequent paper describing congenital word-blindness.

In the December 21, 1895, issue of the prestigious medical journal The Lancet, we can read Hinshelwood’s report of the case of a highly educated fifty-eight-year-old man, a teacher of French and German, who suddenly awoke one morning to discover that:


7He could not read the French exercise which a pupil gave him to correct. On the previous day he had read and corrected the exercises as usual. Greatly puzzled … [and] having summoned his wife, he asked her if she could read the exercise. She read it without the slightest difficulty. He then took up a printed book to see if he could read it, and found that he could not read a single word. He remained in this condition until I saw him. On examining his visual acuity with the test types I found that he was unable to read even the largest letters of the test types. He informed me that he could see all the letters plainly and distinctly, but could not say what they were.… I found on examining further with figures that he did not experience the slightest difficulty in reading any number of figures quite fluently and without making any mistakes whatever. He could read figures printed on the same scale as Jaeger No. 1, the smallest of the test types, and from other tests it was evident that there was no lowering of his visual acuity. His inability to read was thus manifestly not due to any failure of visual power.… No other mental defect could be ascertained on the most careful examination.



It is easy to appreciate how, after reading this report, Morgan became excited when he encountered virtually the same constellation of symptoms and findings in his young patient Percy F. Although Hinshelwood’s report concerns an adult who had once been a good reader, the similarities of the reading difficulties experienced by Percy F., who had never learned to read, and Hinshelwood’s patient are impressive. Both had symptoms of word-blindness, and each was unable to read words, but as Morgan and Hinshelwood emphasize, each could read figures—in the smallest of types—and perform mental calculations without any hesitation. Hinshelwood’s 1895 report is important for several reasons, not the least of which is the clarity of his clinical description of acquired difficulty in reading as opposed to those problems in reading that are secondary to specific ophthalmologic impairments affecting a person’s sight or visual acuity. And, of course, it was Hinshelwood’s paper that prompted Morgan in 1896 to submit his own report of word-blindness, but, in this instance, of congenital origin.

It is not at all surprising that, historically, cases of acquired word-blindness in adults were noted prior to cases of congenital word-blindness. Mainly, this is because in acquired cases the occurrence of word-blindness is abrupt; there is a dramatic change—a sudden loss of the ability to read. Acquired word-blindness primarily affects adults and occurs secondary to a brain insult occurring during a person’s lifetime. Such insults, whether from a stroke or a tumor, typically affect the left side of the brain, where they may damage multiple brain systems. In addition to problems reading, affected patients may experience muscle weakness on the right side of the body, difficulty pronouncing words, or problems naming objects. In contrast, congenital word-blindness occurs in children and reflects an inherent dysfunction, one present since birth. Here, the clinical picture is more subtle; it evolves gradually as the child meets with continuing problems in reading as he progresses through school. And as we shall see, the reading difficulty may be overlooked for long periods of time. The congenital form is much more circumscribed, affecting primarily reading, sometimes spoken language, but never muscle strength.

From a neurological perspective, the difference in the two forms of the disorder is in the timing of the disruption to the laying down of neural systems within the brain. In the congenital form there is a glitch in the wiring when it is first laid down during embryonic development, and this miswiring is confined to a specific neural system (used for reading). In the acquired condition, a lesion blocks an already working neural system and may extend to impact other systems as well.

Morgan’s sentinel report marked a watershed in our appreciation of unexpected reading difficulties in children. There soon came a flurry of reports of similar cases encountered by other physicians, almost exclusively eye surgeons, mostly from Britain but also from Europe, South America, and, eventually, the United States. But no one embraced or understood the significance of the disorder as fully as Hinshelwood did, nor was anyone as committed to bringing the disorder to the attention of as many of his colleagues.

Although Hinshelwood initially reported cases of acquired word-blindness, he soon became absorbed with the congenital form of the condition. By 1912 he had reported in a series of papers and monographs at least a dozen cases of congenital word-blindness. These reports are noteworthy for the similarities shared by the children they describe. For example, in 1900, Hinshelwood details the cases of two children who simply could not learn to read although everything about each of them suggested that they should not only be able to learn to read but should become capable readers as well.

The first case describes an eleven-year-old boy who had been at school for four years before he was dismissed because “he could not be taught to read.” According to the boy’s father, the child was at the school for a number of years before his problem was even noticed because


8he had such an excellent memory that he learned his lessons by heart; in fact, his first little reading-book he knew by heart, so that whenever it came to his turn he could from memory repeat his lesson, although he could not read the words. His father also informed me that in every respect, unless in his inability to learn to read, the boy seemed quite as intelligent as any of his brothers and sisters.



To demonstrate the child’s sharp mind, Hinshelwood describes how he stated the address of his eye clinic and also wrote it on an envelope that the boy’s father then misplaced. Fortunately, the young boy’s quickness of mind allowed him and his father to keep their clinic appointment. Hinshelwood was quite impressed when the little boy was able to repeat the address after “hearing me state it once.”

A second case deals with a ten-year-old boy who did well in every academic subject with the exception of reading. As Hinshelwood comments, “He was apparently a bright, and in every respect an intelligent, boy.… In all departments of his studies where the instruction was oral he made good progress.” The boy’s father, a physician, thought the reading problem might be due to some visual defect and thus sought a consultation with Hinshelwood. Careful examination indicated that the difficulty in learning to read was “not owing to any defect of his intelligence or to any diminution of visual acuity. His father noted that the boy never reads for amusement. As his father expresses it, ‘It seems to take a great deal out of him.’ ”

In 1902, Hinshelwood reports two additional cases of young, intelligent children who could not read at all well. 9One was a ten-year-old girl who worked very hard in school and yet, “after four years of laborious effort,” still reads even the most basic book “with the greatest of difficulty.” He is impressed by the extraordinary effort that reading requires for this child and by the incredible patience required of someone teaching her, so much so that “on several occasions [even] her mother abandoned the task in despair.” He remarks on the isolated nature of the difficulty, pointing out her general intelligence, her good vision, and her ability to do arithmetic.

In the second case, that of a seven-year-old boy, Hinshelwood notes the stress on dyslexic children of trying to read and underscores the importance of patience and support:


He does not even know all the letters of the alphabet, but if gently told when he was wrong and if given time, as a rule he can name the letters correctly at last. He can repeat the letters of the alphabet rapidly by heart.



Consistent with previous case reports, the boy experiences no difficulties if he is taught orally; in fact, the young man was so good at learning that he, too, “for a time … concealed the fact of his disability.” The person who perhaps knows the child best sums up his ability:


His mother says that he is a smart, intelligent boy, even smarter and quicker in many respects than her other children, his one defect, according to her, being that he cannot be taught to read.



The Context of Congenital Word-Blindness

As clinicians, Hinshelwood and his colleagues were more than mere observers or cataloguers of their findings; they were concerned with the implications of the disorder: how long it lasts; how common it is; which groups of children are at highest risk; what treatment is best.

In addition to providing clear descriptions of his patients, Hinshelwood focuses on the central concept that underlies developmental dyslexia: an unexpected difficulty in learning to read. From a practical perspective this means that the weakness in reading is isolated and circumscribed, reflecting, according to Hinshelwood, a “local” rather than a generalized cerebral dysfunction. A child who is slow in all cognitive skills would not be eligible for consideration as dyslexic; a dyslexic child has to have some cognitive strengths, not only depressed reading functions.

Having examined an ever-growing number of children with congenital word-blindness, Hinshelwood was convinced that this disorder was far more common than generally appreciated:


10I had little doubt that these cases were by no means so rare as the absence of recorded cases would lead us to infer. Their rarity, I thought, was accounted for by the fact that when they did occur, they were not recognized.



Accordingly, Hinshelwood worked hard to publicize his observations through lectures and published reports. Since the clinical picture is so characteristic, he knew that once a physician was aware of the disorder, diagnosis would easily fall into place.

As I will discuss in detail later, the diagnosis of dyslexia is a clinical one based on the synthesis of information gleaned mainly from observations of the patient and from the history. Hinshelwood and other physicians of his day were able to make this diagnosis based solely on clinical presentation. 11Both Hinshelwood’s and Morgan’s reports predated the publication of the earliest version of the first standardized test, the Binet-Simon Intelligence Scale, which became available in 1905.

At about the same time, and after seeing a succession of children with congenital word-blindness, E. Treacher Collins, an eye surgeon at the Royal London Ophthalmic Hospital in Moorfields, England, concluded that the core symptoms of the disorder


12were frequently overlooked and put down to mere stupidity, or some error of refraction, very much to the disadvantage of the individual, because the individual was often blamed, bullied, laughed at, for a defect which was not his fault but his misfortune.



Physicians treating patients with congenital word-blindness were also impressed with its impact on the entire family and across generations. Many commented on the important role played by a family member, usually the wife/mother, in assisting her spouse/child.


13The father … who is very involved in writing and has a leading position in industry has to have all his manuscripts corrected in detail by his wife.… Out of 5 children, 4 require every written paper to be corrected by their mother.



Things have not changed very much for the patients I see today. For example, poor spelling is one of the telltale signs of dyslexia, and family members must offer support, sometimes in unusual ways. I once received a call from a hospital administrator who was concerned about her young son. She wanted to detect any possible reading difficulty as early as possible because her husband, an executive in a marketing firm, was dyslexic and had difficulty with spelling. To address this situation she has a separate “hot line” in her office so that he can call her to review the spelling in any letters or reports he has to complete.

Above all, Hinshelwood was a physician, a practitioner to whom patients in a state of distress came for help. Congenital word-blindness was more than a curiosity to him; he wanted to make sense of the disorder so that he could help his patients. He realized that treatment meant extending his perspective to include the educational establishment itself. In particular, he recognized the urgent need for early identification of children with congenital word-blindness:


14It is a matter of the highest importance to recognise as early as possible the true nature of this defect, when it is met with in a child. It may prevent much waste of valuable time and may save the child from suffering and cruel treatment. When a child manifests great difficulty in learning to read and is unable to keep up in progress with its fellows, the cause is generally assigned to stupidity or laziness, and no systematised method is directed to the training of such a child. A little knowledge and careful analysis of the child’s case would soon make it clear that the difficulty experienced was due to a defect in the visual memory of words and letters; the child would then be regarded in the proper light as one with a congenital defect in a particular area of the brain, a defect which, however, can often be remedied by persevering and persistent training. The sooner the true nature of the defect is recognised, the better are the chances of the child’s improvement.



A model of the complete clinician, Hinshelwood was highly responsive to the needs of his patients. He urged schools to establish procedures for screening populations of children for signs of congenital word-blindness and to provide appropriate teaching to those children identified with the disorder. In 1904 he wrote:


15In these days of scholastic reform, it is evident that there should be a systematic examination of all [these] children by a medical expert who would be able to differentiate the various defects and report as to the best means of dealing with the different groups. In our educational scheme this is a subject which has met with but scant attention, and, in my opinion, special provision for dealing with the education of [these] children on a scientific basis is one of the most crying needs in our present educational methods.



Hinshelwood made specific recommendations for what amounts to special education for children with dyslexia, as in this case:


16On my advice no further attempts were made to teach him in the class, but he was advised to have special reading lessons by himself. The lessons were not to be too long, but were to be repeated frequently during the day at intervals so as to refresh and strengthen the visual impressions made in the first lesson. This plan was adopted, and succeeded in a degree which surpassed all our expectations.…



And in another case,


17I advised them to make no further attempt to make him read in class with other boys. His mistakes and difficulties aroused the ridicule of the others, and this excited him and made him worse. I advised frequent short lessons by himself, both at the school and on his return home.



Dr. E. Nettleship, another turn-of-the-century ophthalmologist who saw dyslexic patients, understood the challenges in serving all dyslexics equally:


18The detection of congenital word-blindness is easy in the children of well-educated parents, whose children receive much individual attention. It must be much more difficult, both to recognize and deal with, in the children who crowd our Infant Elementary Schools. That the condition had been differentiated, and is receiving attention from medical men, should lead presently to its being dealt with by tutors … and by the teachers in all Infant Schools. The education of [these] children, by more or less special methods, is already receiving more attention than formerly. If from amongst such children, those can be sifted whose only, or principal, difficulty is real inability to learn to read, the result cannot but be useful both to the individuals and the community.



Today, as in Nettleship’s time, reading difficulties are often overlooked in children from disadvantaged circumstances. It is not that children from enriched backgrounds are “over-identified” as reading disabled but, rather, that far too few poor children with the same difficulties are ever noticed, much less treated, for their reading problems.

Dyslexia was increasingly noted and reported by physicians not only in Great Britain but also in Holland (1903), Germany (1903), and France (1906). Awareness of the disorder soon traveled across the Atlantic to South America (Buenos Aires, 1903) and then to the United States. 19Here the first report of childhood reading difficulties came in 1905 from a Cleveland ophthalmologist, Dr. W. E. Bruner, followed within a year by a second from a Denver physician, Edward Jackson, who described two cases of “Developmental Alexia (Congenital Word Blindness).” By 1909, E. Bosworth McCready, a Pittsburgh physician interested in congenital word-blindness, was able to locate forty-one reported cases of the disorder worldwide. He noted, “20While the majority of cases have been reported by ophthalmologists they have not in a single instance held the ocular conditions responsible for the word-blindness.” McCready, too, takes note of the seemingly paradoxical association of dyslexia with creativity and intellectual superiority. 21He describes one man who “could not read but little in spite of every advantage … though he is now a brilliant and prominent member of a profession in which much reading is a sine qua non,” and another dyslexic who is a judge. Still another is a “writer of verse of unusual excellence.” Later, I will discuss the contemporary counterparts of these gifted dyslexics.

These cases of unexpected reading difficulties experienced by so many children and adults, and observed through the eyes of an ever-growing cadre of concerned physicians, can essentially be superimposed on one another; taken together, they create a composite image that is even stronger and sharper than the individual pictures. As such, these case reports represent a valuable legacy: They provide indisputable evidence of the unchanging and enduring nature of the characteristics of dyslexia in children.

When I first came across these reports, I was stunned by the convergence of the historical and contemporary accounts of dyslexia. The basic template provided by these early reports remains intact. In the next chapters I will tell you about extraordinary scientific advances that have added a depth and a precision to our knowledge that was unimaginable just a few years ago.
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