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1
The Mislabeled Child




The beginning of wisdom is calling things by their right name.


—ANCIENT CHINESE PROVERB





Michael was an eleven-year-old boy from a small midwestern town. When his parents brought him to see us, they shared the following painful but all-too-familiar story.


From his earliest years, it was clear that Michael was a bright and talented child. However, soon after he started school, it was also clear that he was experiencing a surprising degree of difficulty learning to read. Although Michael easily mastered all the names of the letters and many of their sounds, he couldn’t seem to apply this knowledge to decoding whole words.


Michael’s mother spent endless hours trying to teach him to read. Progress was slow at first—for a long time almost nonexistent. Finally, at the end of second grade, “something just clicked,” and Michael’s reading comprehension skyrocketed. During third grade, Michael earned a place in his class’s advanced reading group, and he remained there for the next several years. He scored consistently above the ninetieth percentile on standardized tests of reading comprehension, just like the others in his group.


Yet Michael and his parents both knew that something was still wrong with his reading. While he could interpret the meaning of most long passages (at least as long as he read them silently), he often confused the meaning of short, succinct sentences—like instructions, test questions, or story problems in math—sometimes with disastrous consequences.


Michael also had difficulty reading aloud. He frequently skipped words or whole lines and constantly made mistakes when decoding even the simplest words. Before long, the thought of reading aloud before his classmates was his greatest fear.


Writing was not much better. Although Michael had an extremely strong knowledge base and a vivid imagination, he just couldn’t get his thoughts down on paper. Instead of reflecting his interesting, intelligent, and often humorous thoughts, Michael’s writing appeared childish, ungrammatical, and nearly indecipherable, as poor in content as it was in form. As time went by, Michael’s parents noticed that he increasingly tried to “dumb down” his writing so that he’d only have to use the few words he knew he could spell. In addition, although his work always looked as if he’d dashed it off in a hurry, Michael never had enough time to finish his in-class assignments, and each night at home he spent hours struggling with work that should have taken just minutes.


Michael had problems beyond language as well. In math he frequently made “careless errors,” despite the fact that he clearly had an excellent understanding of math concepts. In gym class and on the playground, Michael struggled with a severe lack of coordination. He particularly suffered when forced to participate in team sports requiring complex movements, quick reactions, or hand-eye coordination.


Although Michael had always been bothered by these difficulties, he managed (through heroic efforts) to get mostly A’s during his early elementary years. However, by the time he reached fifth grade, Michael found that he could no longer keep pace with the growing demands for reading and writing. Midway through the year, he reached a crisis. Previously he’d had bouts of self-doubt and depression, but he’d always been able to bounce back. Now he seemed burdened beyond enduring. He grew increasingly self-critical, repeatedly calling himself stupid and dumb. He began complaining of headaches and stomachaches and of feeling too ill to go to school. He even began hitting himself on the head when he was frustrated, saying that he needed to be punished for being so stupid.


In the depth of his crisis, Michael confided in his mother, who recorded the following conversation. Michael’s answers bear witness to the depth (and the causes) of his pain but also to his deep intelligence, insight, and verbal talents.




Mom: How would you describe yourself?


Michael: Not smart, maybe even below average. Maybe even stupid or at times worthless.


Mom: How do you feel about school?


Michael: I feel like school is hard because I can’t get my answers down on paper. If I could answer questions out loud, I could snap the answers off. When I pick up a pencil, I feel like the task is actually getting my answer on the paper, not answering the question itself. I’m embarrassed at school about how I write, how no one can read my writing and how I can’t spell, especially when we have a sub and have to pass our papers around for other kids to grade. Kids don’t say anything just then, but afterward sometimes a few of my classmates will make me feel lousy about how bad I write and read. Sometimes I miss the whole worksheet because I can’t read some part of the directions. I feel like an impostor when I’m sitting there in class and everybody else around me is reading. I’m trying to read the words in my own way, by memorizing what the word looks like, and I’m sitting there fearing that I’m going to be called on to read aloud. When I am called on to read aloud, feelings of fear, nervousness, and frustration all rush through my head, because I know I can’t really read. I stumble over words and am embarrassed about what others think. My classmates think I’m a good reader because of the class I’m in, but I’m not. I’m an impostor because I’m a good guesser.


Mom: What are your educational goals?


Michael: I want to get the best grades I can. I’d like my work to get on the Principal’s Pride Board. I’d like for things to be the way they are supposed to be. I’d like to be able to read and write and to be able to do the stuff normal kids do. I don’t know how to read or write, and I want to be able to, like other kids do. I want to go to college and be successful. I’d like to become an engineer so I can build or design things, or go into politics so I can be famous. I want to do better at school academically.


Mom: What are you most proud of?


Michael: I don’t know. I don’t see anything to be proud of in myself.


Mom: What would you like to see happen?


Michael: I would like to learn how to help myself get better at schoolwork and would like to try to overcome my disabilities. I want others to understand how hard my disabilities make it for me to do my classwork.





Michael’s parents were understandably heartbroken and more than a little frightened by this crisis they were witnessing in their son. They approached his school district for help, as they had on several prior occasions. They described Michael’s emotional struggle and how his school problems seemed to be the cause. The school district disputed the connection. Michael’s test scores and grades were all average or above. How could he have a learning problem? Maybe (they suggested) he just needed to try harder or pay more attention to his work. Most likely, they explained patiently, it was just a matter of unrealistic expectations. Maybe Michael really was doing the best he was capable of. Perhaps he expected too much of himself. Maybe his parents were pushing too hard. After all, not every child can be a genius. In any event, Michael certainly didn’t fall two standard deviations below average, which is what the district required for children to qualify for services.


Michael’s parents refused to accept the labels that the district offered to describe their son: lazy … careless … just not that smart. They were certain that Michael was far more intelligent than his schoolwork suggested. Their suspicions were confirmed when outside testing measured his verbal IQ at nearly 140. However, they wanted something more: They wanted a way to more accurately define the problems that were holding Michael back, and help in finding the interventions that would help him learn to his full potential.


Michael’s parents brought him to our clinic. By the time we were finished meeting together, we were able to help them find a new and more accurate way to label his difficulties and to understand his tremendous strengths as a learner. Even more important, we were able to show them how Michael’s difficulties could be diminished and his strengths developed to help him learn and achieve more, both in school and in life.


What’s in a Name? Plenty!


Michael was like many children we see in our clinic. His struggles in school were caused not only by the brain-based learning challenges that made it hard for him to read, write, spell, and move in a coordinated fashion, but also by the fact that he was a mislabeled child.


Michael was neither lazy nor careless nor slow. Michael had dyslexia (see Chapter 10). Because he was mislabeled, his learning challenges were neither clearly understood nor properly addressed.


Michael’s experience illustrates the wisdom of the saying we quoted at the start of this chapter: “The beginning of wisdom is calling things by their right name.” This adage beautifully expresses our purpose in writing this book: to help you, as parents, teachers, or fellow child-care professionals, find the right names for the challenges that are keeping the children in your care from learning to their full potential.


This book is an outgrowth of our experience as physicians specializing in the treatment of children with learning challenges, but it’s also the outgrowth of our experience as parents trying to find the right names for the challenges that confronted our own children. Ultimately, our experiences in both these roles have taught us the same truth: Labels really do matter, especially when they’re applied to children.


Labels matter because they don’t just express our thoughts, they can shape them as well, often without our realizing it. Labels can point us in the right direction or lead us astray. They can draw our eyes to truths we might otherwise have missed or hide important facts we might otherwise have seen. Labels can affect how closely we look at a child and what we see when we do. Labels can even mislead us into viewing the label as the reality and the child as the abstraction, rather than the other way around. This is a tragedy. We must never mistake the label for the child. Even accurate labels tell only part of the story. That’s why a label should never be used as a shorthand for a child’s whole existence. Statements like “He’s ADHD” or “She’s Asperger’s” leave far too much unsaid to convey a complete or accurate picture of a child. Even among children who qualify for the same diagnostic label, differences in learning strengths and weaknesses, temperament, life experience, and personality can produce dramatic differences in the learning challenges these children face, the behaviors they display, and the treatments they need. As we’ll argue throughout this book, a true understanding of a child’s learning challenges—and what to do about them—always requires a complete assessment of a child’s learning weaknesses and strengths. Simply determining which diagnostic labels fit is not enough.


Labels also matter because they can lead us to view children with learning challenges as diseased or disordered rather than as simply in need of further learning and development. In the age-old struggle between nature and nurture, nature currently dominates the battle for “expert opinion.” As a result, the labels applied to children with learning challenges often sound as if they represent fixed and unchanging brain disorders, caused by irresistible forces that a child’s development and experience have no power to change. Yet a growing body of research has demonstrated that brain development is an ongoing process that can be shaped and accelerated through the use of “targeted experience.” As we’ll show you, the nervous system has a remarkable capacity to “rewire” itself in response to stimulation. By carefully targeting the signals the brain receives (through teaching, therapy, or play), existing brain pathways can be trained to function more smoothly, old blocks can be bypassed by the development of new learning pathways, and children can learn to do things they previously found impossible. This is why we need to change the way we view labels—and the children to whom we apply them. We shouldn’t see children with learning challenges as diseased, disordered, or deficient in various brain functions or chemicals, but rather as needing new experiences that can help them develop their capacities to learn and function better.


Labels matter because they can make us view the child as the sole source of learning challenges while overlooking the contribution of the environment. Children experience learning challenges when they have problems acquiring skills or displaying behaviors that are demanded by their school environment: in other words, when there’s a mismatch between their developmental capacities and the school’s demands. Unfortunately, we often forget that the environment as well as the child can contribute to this mismatch. For example, children who are easily distracted by sights and sounds may have difficulty learning in a conventional classroom yet learn well in a small class or homeschool setting. Children may even experience learning challenges in conventional classrooms because of learning styles and neurological “wiring” that actually predispose them to success in other settings. One well-known study showed that successful entrepreneurs in the United Kingdom were five times more likely than the general population to have had reading problems as children and that 70 percent “did not succeed” in school. Attributes like preferences for novelty, multitasking, intense high-frequency stimulation, visual rather than verbal reasoning, and interests that are detailed, deep, or narrowly focused, may also contribute to adult success but be poorly suited to many classrooms. When these attributes cause learning challenges for a child, it’s important to see how the learning environment can be changed to better suit the child, rather than simply try to change the child to better fit the environment.


Labels matter because they can cause us to take an overly sterile, detached, and clinical view of a child’s learning challenges and forget that these challenges occur in the context of a child’s unique and complex life. They can make us overlook the important role that a child’s unique temperament plays in dealing with learning challenges, and our need to help children develop character traits like optimism and resiliency. They can make us forget the importance of providing an information-rich and conversation-filled home, rather than one simply filled with electronic noise and bustle. They can also make us overlook the importance of clear, consistent, and patient adult guidance; the need to help children develop goals and visions for the future; and the need to help them develop the skills in self-monitoring and self-discipline that they’ll require to reach them.


Finally, labels matter because of their peculiar tendency to expand over time to draw more and more behaviors (and children) into their orbit. Many of the labels applied to children with learning challenges tend to describe more than they explain and to say more about what those children do than about why they do it. Consequently, they tend over time to result in the labeling of more and more children with look-alike or “spectrum” diagnoses. This process of “diagnostic mission creep” has accelerated at such a pace in recent years that one might almost suspect that “abnormality” itself will soon become the new norm.


The last thing we want to do in writing this book is contribute to this trend. Our goal is not to prove that there are more “learning disabilities” than you ever dreamed possible but that there are more learning abilities than you ever dreamed possible, and that each and every child has abilities that can be better used to promote learning.


The human brain is remarkably resourceful in the fullest sense of the word: full of resources. As a result of this incredible versatility, it can learn and perform most tasks in a variety of ways. Yet too often we try to teach children using only a narrow range of options. This narrow approach actually aggravates—and in some cases even causes—many of the learning difficulties children encounter. Frequently we see children who, like Michael, could learn quite well in an appropriate setting but whose needs remain unmet in the standard classroom. To better teach these children, we must first recognize that they typically require educational experiences different from those that work for most children. What they need, in other words, is a form of education that is right for children who learn the way they do.


Most children currently identified as “learning-disabled” are literally “wired” to learn differently than most other children. These children use different routes of information intake, different techniques for storing and processing information, different formats for expressing information, and different patterns for interacting with the environment. Given the brain’s incredible resourcefulness, in most cases these differences need never become disabling—unless we let them. We now have the ability not only to detect a wide range of differences in learning styles and approaches but also to meet many of the special needs that arise from these differences. The special learning approaches, strategies, and skill-building exercises you’ll read about in this book can help you meet the needs of children who process information in ways different from most children, so they can learn and work to the best of their ability.


Our Use of Labels in This Book


After all we’ve said about the dangers of labels, it’s a good idea for us to clarify how we’ll use labels in this book. As we’ve said, the beginning of wisdom is calling things by their right name, not abandoning names altogether. Labels are like lenses. Used properly, they can sharpen our vision and help us see things we might otherwise have missed. Used poorly, they can render us all but blind. Appropriate labels can help us understand and anticipate the problems a child might face, increase our sense of empathy for her struggles, and enable us to find and deliver needed help. They can make it easier for parents, teachers, and the child himself to keep the “big picture” of a child’s challenges in mind, without being overwhelmed by details. They can help us spot relationships between different learning challenges and the behaviors that accompany them, which can in turn teach us more about the underlying causes and true nature of learning challenges.


The labels we use in this book are not always the labels we would have chosen. Even within these labels, as you’ll see, there are often enormous variations and tremendous room for confusion. In many cases, we’ll point out explicitly what we think is wrong with these labels and how they are often misused. However, these are the labels that are currently in common use, and because our goal is to help you function in the real world (and not some ideal world of our imagining), we’ve chosen to look at these labels as they are commonly used.


Just one word of warning: Even the best and most accurate labels should always be used with caution. Labels only ever provide part of the picture: the part that describes a child’s current level of functioning, not some fixed and immutable future. Labels are starting points, not destinations—and certainly not destinies.


In our next chapter, we’ll show you how you can use this book to help children with learning challenges, many of whom, like Michael, have been mislabeled, misunderstood, and mistreated. We’ll show you how to identify a child’s strengths and weaknesses in the areas of Information Input, Memory and Pattern Processing, Output for Action, and Attention. We’ll show you how these strengths and weaknesses can be used to design a program of education that can help your child learn and achieve to his or her greatest potential. Above all, we’ll show you how you can correctly name and understand many of the things about your child that you’ve previously found confusing or mysterious. Which is, after all, the beginning of wisdom.
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How to Get the Most from This Book




Of a good beginning cometh a good end.


—JOHN HEYWOOD, PROVERBS




Well begun is half done.


—MARY POPPINS, PROVERB





In this chapter, we’ll discuss three things that you’ll need to understand so you can use this book to help any child with learning challenges:




	Our general approach to helping children with learning challenges.


	How the nervous system thinks and learns.


	How each of the chapters in this book should be approached.





Let’s look at each in order.


Our general approach to evaluating and helping children with learning challenges involves three steps.


STEP 1: Obtain a complete assessment of a child’s brain-based learning systems, including strengths and weaknesses in each of the following four areas of nervous-system function:




	Information Input


	Pattern Processing


	Output for Action


	Attention





(We’ll discuss each of these areas in the next section.)


STEP 2: Use the information obtained from the assessment to create a complete learning profile of the child’s strengths and weaknesses.


STEP 3: Use this profile of strengths and weaknesses to design a program of education, therapy, and play that will increase a child’s capacities to think and learn more productively.


That’s the big picture in a nutshell: assess, create a learning profile, and design a learning program. Obviously, performing each of these steps with an individual child will involve a lot of details, many of which will require at least a little understanding of how the brain thinks and learns. In the next section, we’ll tell you everything you need to know in order to understand both these details and the information we present in the rest of this book.


HOW THE BRAIN THINKS AND LEARNS


When it comes to learning, thinking, and knowing, the bottom line is very simple: It’s all about connections. Everything your brain can do and everything it can remember is a function of the connections that link its many nerve cells.


When you were born, your nerve cells made relatively few connections—just the ones you needed to cry, startle, breathe, suck, swallow, and perform a very few other automatic or reflex functions. Yet before your first birthday rolled around, your brain had formed countless new connections that enabled you to advance from smiling at your mother to reaching for a shiny toy to taking your first steps and probably even to saying your first words.


How were these connections formed? The answer is as simple as it is surprising: Your brain itself formed them as you interacted with your environment. During this process of brain-based “rewiring,” which we call neurolearning, your brain absorbed information through your senses, processed it in your brain, responded to it using your various output functions, and monitored and coordinated the whole process using your attention system. By repeating this process over and over, your brain was able to assemble itself gradually into the capable and creative marvel it is today.


There are four basic steps or systems involved in this neurolearning process: (1) Information Input, (2) Pattern Processing, (3) Output for Action, and (4) Attention. As you’ll see in the chapters that follow, each of these systems plays an important role in many of the learning challenges that are described in this book. Let’s take a brief look at each.


Information Input


In order for your brain to begin to think, learn, and control your actions, it must first receive information about the world both outside and inside your body. This information is provided by your body’s Information Input systems. These Information Input systems consist of the five basic senses you probably learned about as a child—sight, sound, touch, taste, smell—and several others that are essential for your daily function but may be less familiar: the vestibular system, which uses complicated inner-ear equipment to monitor your body’s position in space; the proprioceptive system, which uses tiny nerve sensors in the joints and muscles to tell you about the position and movement of your muscles and limbs; and the interoceptive system, which gives you feedback from your internal organs.


Each of these Information Input systems plays a crucial role in learning and development. In fact, your abilities to think, reason, remember, and understand all began with—and were initially entirely dependent upon—your abilities to acquire information through these systems.


Because these Information Input systems play such a central role in the learning process, a child can have major difficulties when they malfunction. When an input system malfunctions, every step in the neurolearning process that lies “downstream” of it will also be affected. Even a problem that lies outside of the brain—for example, in the eyes or ears—can have drastic effects on brain development, learning, and thinking if it prevents the flow of accurate information to the brain. For instance, visual problems can lead not only to poor visual perception of the environment but also to problems accurately remembering and understanding the environment. As you’ll see, problems with the Information Input systems play an important role in children’s learning problems.


Pattern Processing


Having functional input systems is absolutely necessary for learning about the world. However, by itself it isn’t enough. You also have to be able to process the information that comes in through your inputs so you can form an accurate record of your experiences.


When information comes in through your input systems, it gets fed to various processing centers in your brain. These processing centers then analyze the incoming information to see if they can detect any patterns. When they do detect a pattern, they encode it into “brain language,” then file it away as a memory in one of your brain’s storage areas. Each time you observe this pattern in the future, like the sight of a cat or the sound of a skateboard, your memory of it will grow stronger and easier to recall. This is how you learn: by forming and reinforcing accurate memories of information patterns.


Once you’ve learned a particular information pattern, you should be able to recognize it whenever you encounter it, even when it’s in a somewhat different form. Over time, as you repeat this Pattern Processing cycle on each new bit of input you receive, your memory stores become stocked with more and more remembered patterns. You also find that you can recall these patterns from your memory whenever you want to and reflect on them. The more you reflect on the patterns you’ve stored, the more you’ll see the connections or associations between them, and as you discover these relationships, you’ll begin to understand the nature of categories, rules, similarities, opposites, et cetera. As this process continues, you’ll find that you’ve been building an increasingly clear, accurate, and complex model of the world.


(Note: Individual children often show big differences between their abilities to process or manipulate different kinds of patterns or images. Some children are better with visual images, some with auditory images, and some with images of bodily motion. As we’ll see in Chapter 3, knowing which kinds of imagery a child handles best can play an important role in helping her identify her best learning style and strategies.)


Output for Action


Of course, learning isn’t just about observing and understanding. It’s also about acting. However, before you can act in a productive and successful fashion, you need to have some idea what you’re doing. That requires having a detailed and accurate plan. How do you make such a plan? By following a pattern. Fortunately, you have a whole memory system chock-full of patterns to help you make your plan.


To develop a plan of Output for Action, you simply use the model of the world you’ve created from your past experiences to make predictions about what you think will work this time. In other words, your memory doesn’t deal only with your past. It’s important in the past, present, and future. It helps you understand your past and present, plan for your future (based on the predictions you make from your experience of the past), and act in the unfolding present, using your remembered model of the world. Your memory processing system is actually so important for every aspect of your thinking and learning that many learning experts consider it the fundamental basis of intelligence.


Attention


But all the memory capacity in the world won’t help you if you can’t pay attention to what you’re doing. The Attention system is a collection of functions that helps you maintain mental focus, keep multiple things in mind while you’re working on them, and balance creative and dynamic impulses with your need for order, restraint, and detailed planning. We’ll discuss these functions in greater depth in Chapter 7.


HOW TO APPROACH OUR OTHER CHAPTERS


Before we leave this chapter, we’d like to take a few moments to familiarize you with the format we’ll use in each of the following chapters. Each of these next eleven chapters will focus either on a single type of learning system and the challenges that affect it (like memory, vision, hearing, language, attention) or on a single broad type of learning challenge (like autism, SPD, or disorders of reading, handwriting, and math). Each chapter will follow the same basic format. After a brief case vignette (or vignettes) and a few introductory comments, they’ll have four major sections, whose contents will be as follows:


Behaviors


The Behaviors section describes the common signs and symptoms displayed by the children with the learning challenges discussed in that chapter. The Behaviors section is the first place you’ll want to stop if you’re uncertain whether a particular chapter is relevant for your child. By quickly scanning the Behaviors sections, you can quickly identify which chapters are most relevant. However, irrespective of the child’s problem, we would also recommend that you read Chapter 3, since many key concepts and learning strategies are presented in this chapter that will be helpful for any child with learning challenges.


Causes


The Causes section describes the brain-based processes that underlie the normal functions and the learning challenges discussed in that chapter. Our goal in this section will be to provide you with enough information to understand the learning challenges discussed and to help you understand why certain interventions work. In many of our chapters, these causes will be organized according to where in the neurolearning pathway they cause difficulty (i.e., Information Input, Pattern Processing, Output for Action, or Attention). In some chapters, we’ll also include sections on social problems or other issues that can arise from the learning challenges covered in that chapter.


Evaluating


The Evaluating section in each chapter will discuss any specific information needed to determine whether a child is suffering from the learning challenges described in that chapter.


Because the basic evaluation we recommend for most children with learning problems will be very similar no matter what the child’s challenges, we will not describe it in each chapter. Instead we will present it here. In general, the initial evaluation for all children with learning challenges should include:




	Descriptions by parent(s), teacher(s), and child of the particular challenges and issues in question.


	An evaluation of the child’s schoolwork.


	A detailed developmental history that looks for evidence of pregnancy or birth problems, subsequent injury or significant illness, evidence of special developmental issues, and a detailed behavioral inventory.


	A personal and family history of particular psychological, psychiatric, or specific learning problems.


	A detailed physical and neurological exam that looks especially at sensory and motor functions the child will need to support academic skills.


	A detailed neuropsychological examination that looks at the lower- and higher-level cognitive functions the child will need to support academic skills.





The goal of this evaluation is not just to identify where a child is encountering problems but also to identify particular areas of strength that the child may possess, upon which interventions can be based. Some of the key questions we seek answers to are:




	What is the child’s preferred route or routes of Information Input? Which of these routes, if any, present particular problems? Does the child prefer to take in information by reading? By looking at pictures or diagrams? By having others read to him or give him verbal explanations? By watching documentaries that combine words and visual images? Through active, hands-on approaches or personal experience in an informal setting?


	What is the child’s preferred route or routes of Pattern Processing? Which of these routes, if any, present particular problems? How does she generally try to encode, store, retrieve, and manipulate memory patterns? As words? As visual images? As physical movements or gestures?


	What is the child’s preferred route or routes of Output for Action? Which, if any, present particular problems? Is he fluent in both spoken and written expression? Does he have skills or difficulties with gross or fine motor function? Are fine motor difficulties limited to letter and word writing, or do they span many fine motor tasks? Are motor difficulties especially intense in activities that involve visual guidance, or are they apparent even in tasks that can usually be done without watching?


	In which Attention functions is the child particularly strong? Which are particularly weak? Does the child experience difficulties with particular aspects of paying attention in all environments, with all tasks, or with all forms of Information Input or only with some?





Although the child is being evaluated because of learning problems, the goal of the evaluation is not simply to identify weaknesses but also to identify strengths, because these can often be used to help the child overcome or circumvent the challenges posed by learning problems.


Helping


In the Helping section, we outline steps that can be taken to help children who are struggling with the learning challenges described in that chapter. Most of these “helps” will fall into one of three categories: remediations, compensations, or accommodations.




	Remediations are interventions that help a child develop new functions and areas of strength by “rewiring” the brain. Because of the way it works, parts of the brain that are usually used to process one kind of information (like hearing or touch or vision) can be “recruited” to process other kinds of information. This flexibility—which scientists call plasticity—is crucial for helping children with learning problems. Throughout this book, we’ll discuss ways of taking advantage of this plasticity by using carefully tailored therapies (or “directed experience”) to produce targeted changes in brain structure and function. Examples of remediations would include the use of targeted therapies to relieve brain-based deficits in hearing, vision, or motor function.


	Compensations are interventions that help children use their mental and physical strengths to work around problems caused by areas of weakness. An example would be helping a child who has impaired memory for rote math facts (e.g., memorizing the times table) to learn his multiplication facts by using narrative memory strategies (see Chapter 3).


	Accommodations are interventions that seek to minimize the negative consequences of learning challenges that cannot be (or have not yet been) entirely eliminated by remediations or compensations. An example would be the decision to let a child with a severe neurologically based impairment in handwriting (dysgraphia) use a keyboard to write his assignments. We have found that many persons (educators especially, but also parents and children) misunderstand the purpose of accommodations, so we would like to say a little about them here. Some people worry that accommodations can create “special advantages” or “tilt the playing field” in favor of children with learning challenges. Others respond that accommodations are needed to “level a playing field” that is already tilted against the learning-challenged child. We find these metaphors subtly misleading. Education is neither a game nor a form of competition; it is the process of helping each child learn and achieve as well as she possibly can. People who are worried about giving special learning advantages to children need to rethink their whole perspective. We should be trying to provide as many learning advantages as we can to all children. This does not mean relieving any child of the responsibility of making the kind of diligent effort that is needed to learn, but it does mean lessening the burden imposed by learning challenges that make certain kinds of work essentially impossible and channeling a child’s energy into more beneficial forms of work. Accommodations, in other words, should not be thought of as ways of getting a child out of work but as ways of getting a child into the kinds of work that are best suited to promoting her education.





Of course, the most important kind of help that can be provided to any children who struggle with learning challenges is an adult who believes in them totally and unfailingly. Even children who face serious learning challenges can grow up to lead successful and satisfying lives if they are encouraged to develop their strengths, overcome their weaknesses, and maintain a clear and confident vision of their own eventual success. A child’s ego is seldom strong enough to withstand constant negative feedback at school, unless she receives even stronger messages of optimism and hope from someone she loves and respects. Keeping alive a child’s positive vision of herself and her future should be the number-one goal of parents, teachers, and adult mentors.


In the next chapter, we’ll begin our discussion of particular learning challenges, learning strengths, and learning styles by considering the crucial topic of memory.
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Gone in Sixty Seconds


Memory Strengths and Weaknesses




Memory is the scribe of the soul.


—ARISTOTLE, PHILOSOPHER







Memory is what tells a man that his wife’s birthday was yesterday.


—MARIO ROCCO, COMEDIAN





Kendra was a sunny and delightful seven-year-old. Her parents believed she was bright in many ways, but they were often surprised by how little she remembered from school. Kendra could assimilate visual material, but her ability to retain auditory information was almost nonexistent. According to her parents, as soon as her teacher began to talk, Kendra’s brain went out to recess.


During our evaluation, Kendra struggled to keep auditory information in mind for even a short period of time. She had difficulty following simple instructions or remembering even a short chain of numbers. Most six-year-olds can repeat a string of four numbers. Kendra, a year older, couldn’t remember even three. Her auditory memory capacity became overloaded with even little burdens.


Fortunately, our evaluation showed that Kendra had a strong visual memory. She also had a strong ability to imagine and manipulate visual images. Kendra told us she actually preferred thinking in visual terms. We decided to see whether she might be able to remember more auditory input if she imagined it as pictures rather than sounds.


We asked Kendra to close her eyes and picture the numbers in her imagination as she heard them. With her first try, Kendra remembered three numbers, but four was still too many. We asked her how she was trying to remember the numbers. She said she was imagining them glittering and dancing on a stage in her brain. Unfortunately, when a new number was called, the old number danced off. Then she couldn’t remember it. We asked her to keep all the numbers onstage together, so she could “read them off” at once. She closed her eyes, listened, and remembered five numbers in sequence—average for her age!


In retrospect, we saw that Kendra’s school problems were caused not by one memory problem but by two. In addition to having difficulty remembering sound-based information, she also didn’t understand how to use the memory strengths she possessed to learn and remember better.


Most children are like Kendra in being strong in some parts of memory, weak in others, and not really sure how to make the most of what they’ve got. In this chapter, we’ll take a closer look at how the memory system really works and at how children can learn to use strengths in memory areas to become more effective learners and rememberers.


Memory: An Introduction


In Chapter 2, we described memory’s central role in the neurolearning process. We showed you how memory is crucial for remembering the past, understanding the present, and planning for and acting in the future. We discussed how memory lies at the core of the way we think and know, and how it is in a very real sense the essence of learning.


During that discussion, we spoke of memory in rather a general sense. We focused on the common mechanisms underlying memory of all kinds and only briefly mentioned that children often show differences in their abilities to remember and manipulate different kinds of information patterns. Of course, most of us, children included, show big differences in our abilities to take in, remember, and manipulate different kinds of information.


We may not think about it too often, but we each have our preferred memory storage and retrieval systems, preferred routes of information input, and preferred forms of pattern reflection and manipulation. Each of us finds certain kinds of information easier to remember and manipulate than others. To minimize the impact of our weaknesses, we work around or avoid trouble spots and channel tasks toward areas of strength. Fortunately, all of us—even children who struggle greatly in school—have areas of strength that can be used to compensate for areas of weakness. Even better, the brain’s plasticity or capacity for change can often allow us to strengthen our weaknesses.


Our goal is to show you how children can use their memory strengths to overcome their brain-based memory and learning weaknesses. We’ll discuss how memory is intimately involved in each of the Pattern Processing steps we mentioned in Chapter 2 (i.e., encoding, filing, storage, retrieval, and reflection). We’ll also discuss how problems with Attention and Information Input can affect memory. But before we get to the specifics, let’s look at behaviors that often signal when a child is struggling with memory.


BEHAVIORS ASSOCIATED WITH MEMORY PROBLEMS


Some behaviors are relatively easy to identify as signs of memory difficulties, like:




	Trouble getting information into long-term memory.


	Forgetting quickly. (“Things go in one ear and out the other.”)


	Tending to “leach out” information over time. (Getting it today, but it’s gone by tomorrow or next week. Forgetting last year’s work over summer break.)


	Frequently needing to relearn previously mastered material.


	Absentmindedness. (Seeming to forget what he is or should be doing.)





As we’ll see throughout this book, these signs of memory problems may be signs of problems with memory per se or of problems with Information Input, Attention, or Output functions. A careful evaluation is needed to identify the true source of these behaviors.


Other behaviors may be less obvious as signs of poor memory, such as:




	Inattentiveness.


	“Spaciness.”


	A tendency to experience “information overload” during rapid or complicated inputs.


	Difficulty with complex tasks, like writing or math, despite good conceptual understanding.


	Difficulty retrieving information from long-term storage, despite clear indications that it is there (e.g., a child who is better able to recognize something than spontaneously recall it).


	Slow, halting, or nonfluent speech.


	Difficulty learning and executing complex motor sequences.


	Difficulty learning and remembering complex cognitive procedures (e.g., the order of steps in a math problem or a recipe).


	Difficulties learning to read, write, or spell.


	A tendency to make “careless,” “surprising,” “bizarre,” or “glaring” mistakes.


	A tendency to perform poorly on tests of information, despite good problem-solving and reasoning skills.


	An appearance of disorganization: always losing or unable to find things.


	A tendency to get lost or forget one’s way around.





HOW MEMORY WORKS AND HOW MEMORY PROBLEMS ARE CAUSED


The memory system is distributed widely throughout the brain. In fact, every lobe of the brain plays some role in memory. Different memory tasks employ different parts of the brain, and some memory tasks involve multiple brain parts simultaneously, acting in coordination.


This broad distribution has both drawbacks and benefits. The chief drawback is this: The more parts of the brain that are involved in an activity, the greater the likelihood that some part will have problems. Brain development is a complex and risky process and rarely goes off without a hitch. Add to that the risk of injury or disease and you can see why most of us have problems with at least some part of our memory system. The chief benefit of memory’s broad distribution becomes apparent when you look at these risks from another angle: It’s almost impossible, short of a real catastrophe, to have all your memory functions impaired. This is the brain’s version of “don’t put all your eggs in one basket.”


Another benefit of this broad distribution is that it gives the brain tremendous flexibility in making up for areas of dysfunction. As we mentioned in Chapter 2, the brain has two primary means of doing this. First, it can “recruit” or “rewire” new brain areas to take over missing functions. Such remediation is possible because of the brain’s incredible plasticity (i.e., the ability of different brain areas to change and take on different functions). Second, the brain can use other memory functions to make up for functions that are impaired. This, as we mentioned, is called compensation, and it is the crucial response by which our brains increase our strengths to help compensate for our weaknesses.


At this point, you may wonder, If the brain possesses these wonderful corrective mechanisms, why doesn’t it just fix itself? The answer is simple. Although these mechanisms can work on their own, they work much better when they’re guided. In the Helping section of this chapter, we’ll show you how to provide such guidance. However, before you can understand these treatments, you’ll first have to understand a little bit about the memory system they’re treating.


Let’s begin our discussion of the memory system by looking briefly at the role the Information Input and Attention systems play in memory. Afterward, we’ll look at memory’s crucial Pattern Processing steps. By spending a few minutes now learning to understand how and why the memory system works as it does, you’ll be able to understand much more clearly the reasons the interventions we describe later do their job.


How Information Input and Attention Can Affect Memory Performance


Our Information Input systems consist of our various sense-receptor organs (like eyes, middle and inner ears, skin, etc.) and the nerves that carry signals from them to the brain. Our input systems are responsible for our ability to register events both in and around us. Problems with sensory registration usually weaken memory performance. In computer terms, it’s a case of “garbage in, garbage out.” If visual images, sounds, or other sensory inputs get garbled before they reach the brain’s Pattern Processing system, then the memories formed from this input will be garbled as well.


Not only will these memories fail to accurately represent the environment, they’ll also be hard to retrieve. Children with input problems tend to “misfile” information patterns in long-term storage. As a result, they have a hard time knowing where to look for them when they want to retrieve them later. This misfiling occurs because of problems in a step called encoding. Encoding is the process through which patterns are translated into the appropriate “brain language” for long-term storage. Because children with input problems don’t register incoming patterns correctly, they tend to encode them improperly as well. Improving their initial registration of visual or sound input will help them encode, file, store, and retrieve memory patterns with greater accuracy and efficiency. We’ll have much more to say later about optimizing this encoding process.


Memory problems due to impaired Information Input are often easy to recognize, because they cause highly specific problems. When a child has difficulty with a particular input route, she’ll have difficulty remembering patterns that come in through that input. Any child with a cluster of memory difficulties that could have resulted from a single “upstream” problem with sensory input should be carefully checked for a problem in Information Input. For example, children who have problems remembering words should be checked for impairments in sound processing, and children who have trouble remembering spatial relationships (like what was nearer and what behind) should be assessed for visual problems. Not all memory problems are caused by impaired input, but many are, as we’ll see repeatedly.


The attention system is also essential for learning and memory. Children can encode, file, and store patterns only after they’ve paid them careful attention. Contrary to popular mythology, children can’t, for instance, memorize Lincoln’s Gettysburg Address by having it played over headphones during sleep. Learning requires conscious attention.


Sometimes it can be difficult to sort out whether a child’s troubles remembering things are due to a primary deficit in attention or memory. Children with both kinds of problems can have difficulty remembering what they’ve seen or heard. As we’ll discuss later, most learning experts actually include one part of memory—called working memory—in the attention system as well. The similarities and distinctions between these functions should grow clearer as you read our discussion here and in Chapter 7.


Memory is also like attention in requiring firm foundations to function well. Any of the problems that weaken attention’s foundations—like sleep problems, chronic illnesses, dietary or metabolic issues, sensorimotor issues, poor home or school environment, anxiety, or depression (see Chapter 7, Table 5)—can also cause significant problems with memory.


Memory Pattern Processing: Introduction


Memory experts sometimes disagree on the fine details of memory function, and some details aren’t well understood, but despite this uncertainty, the overall framework we’ll present in this section fits well with the known facts. This framework will help us understand both normal memory function and the kinds of memory problems that commonly affect children’s abilities to learn.


Memory’s Two Big Subsystems: Working Memory and Long-Term Memory


The memory system as a whole can be divided into two big subsystems: working memory and long-term memory. These two divisions of the memory system correspond with the steps of our Pattern Processing system, as we show in Figure 1: Working memory is essentially equivalent to encoding and reflection, and long-term memory is equivalent to filing, storage, and retrieval. Let’s look at these in more detail, starting with working memory.




THE TWO BIG DIVISIONS IN MEMORY




	Working Memory = encoding + reflection


	Long-Term Memory = filing + storage + retrieval








FIGURE 1. Memory’s Two Subsystems


Memory Pattern Processing: Working Memory


Working memory is the part of your memory that lets you “keep things in mind.” It holds information patterns in your “mind’s eye” so you can encode them for long-term storage; manipulate and modify them; use them to imagine, create, and solve problems; and plan what you’re going to do next. Working memory helps you remember the words you’ve just read while you’re reading the rest of this paragraph. It lets you keep in mind all the steps in a long-division problem while you’re doing them and remember which step you’re on. It keeps the words you’ve just heard in mind until you can write them in your notes. And it lets you remember the unfamiliar word you’ve just heard long enough so you can encode it and file it in long-term memory. We like to call working memory the Juggler because its main task is to keep as many memory “balls” in the air as possible!


Working memory operates in a relatively short time frame—typically less than a minute. It also has a far more limited capacity than long-term memory. You experience this limit all the time. Think how few things you can “keep in mind” all at once, compared with how much you can store in long-term memory.


Working memory—like the memory system as a whole—can be divided into several parts. At its highest level, it’s made up of a central component that oversees and coordinates all of the working memory functions we’ll discuss below. This central component is often called the central executive, because it coordinates the key processes in working memory. It provides the main workspace for encoding and reflection, and it coordinates the filing, storage, and retrieval processes with long-term memory.


Working memory can juggle patterns that come in from the sensory inputs or that are recalled from long-term memory. To keep incoming patterns in mind for more than a few seconds, it must divert them to one of several special short-term working memory “buffers,” which we’ll now describe.


The Auditory (Phonological) Short-Term Buffer: “Tape Loop”


The first short-term buffer is the auditory (sound or phonological) buffer, which is also sometimes known as the auditory tape loop. This buffer lets you replay sound patterns in your head. These may be actual sounds that you’ve heard or sound images that you’ve generated by reading, imagining sounds, or saying words to yourself.


The Visual-Spatial Short-Term Buffer: “Sketch Pad”


The second short-term buffer handles visual-spatial information and is often known as the visual-spatial sketch pad. This buffer lets you replay visual-spatial images or pictures in your mind’s eye. As with the auditory tape loop, these visual or spatial images may contain either sensory patterns coming in from the environment or recalled patterns. Some children are extremely strong visual-spatial image generators and form visual-spatial images automatically in response to all sorts of stimuli (like heard or read words) or in response to particular thoughts or feelings. As we’ll discuss below, they may even use these images as their preferred or primary form of memory and thinking.


The Motor/Kinesthetic Short-Term Buffer: “The Mime”


The third short-term buffer is called the motor (movement-based or kinesthetic) memory buffer, or motor mime. This buffer uses the mental or physical rehearsal of motor movements to help keep things in mind. These rehearsed movements can include everything from forming words with your mouth to retracing the eye or finger movements needed to outline a visual figure to using a finger to trace out the movements needed to spell a word to simply imagining the movements it would take to do so. The “mime” takes advantage of the fact that the body’s motor or muscle-movement system has its own memory area, where it stores the memory patterns (or motor maps) needed to guide the body’s movements. We’ll discuss kinesthetic memory strategies that take advantage of this motor memory throughout this book.


Working Memory in Action


These short-term working memory buffers help with several key memory tasks. As we’ve mentioned, they aid in encoding (the process of preparing memory patterns for storage in long-term memory) and in reflection (the process of mentally manipulating memory patterns to understand and combine them in new ways).


One way these buffers help with these steps is by using the strategy of rehearsal. Rehearsal is the process of mentally repeating a pattern so it can be transferred from the short-term memory buffers to a longer-lasting form of memory. Rehearsal is a crucial strategy, because it allows you to keep much more information in working memory. As stated earlier, working memory has a limited capacity or span. In the early grades especially, a narrow span places real constraints on how much and how rapidly a child can process information. For example, a recent study from Australia showed that approximately one-third of kindergarten-age children have an auditory memory span of nine words or less, which means that they can’t process any sentence longer than nine words. Although working memory span increases rapidly up to age twelve, it is still the case that by third grade one-third of children cannot process sentences longer than thirteen words. Yet many of the sentences teachers (and parents) use are longer than this. The simple sentence in Figure 2 is similar to instructions often given in class, yet it would be beyond the reach of these children.


Good teachers have always known this. Think of the slow, clear “teacher’s voice” used by most skilled and experienced early-elementary teachers (and day-care workers, children’s therapists, pediatricians, etc.). These professionals did not grow up speaking this way, nor did they gravitate toward their professions because they had a certain kind of voice. Instead they’ve learned over time what style of speech children best respond to, and they have adopted this style as their own.




Sit down, open your book to page twenty-five, and look at problem three.
(This sentence is fourteen words long.)





FIGURE 2. Auditory Working Memory Span Is Narrow in Children


Children with very limited working memory spans tend to overload with even small amounts of information. As a result, they often show the classic “in one ear and out the other” pattern of forgetfulness and are frequently diagnosed with attention problems. These working memory difficulties may be limited to one short-term buffer (and as a result are seen only with certain kinds of input) or may be seen with all.


Working memory problems can be very serious. Studies have shown that children who have difficulty with their sound-based (phonological) tape loop often have problems with language acquisition. Likewise, children who have problems with their visual-spatial sketch pad typically show serious deficits in visual-spatial learning. Problems with working memory make it hard to learn and store new patterns in long-term memory. When severe, working memory problems can even cause delays in general cognitive development (i.e., mental retardation or low IQ).


Many children will show strong preferences for either their sound-based, visual-spatial, or motor working memories. These differences can play a big role in determining learning styles and preferences (as we’ll discuss in our Helping section).


Memory Pattern Processing: Long-Term Memory


When it comes to long-term memory, the name pretty much says it all: Long-term memory lets you store (and retrieve) patterns over long periods of time (from minutes to years). There are many different subtypes of long-term memory, each of which stores a different kind of information pattern in a particular part of the brain. Generally speaking, these long-term memory subtypes can be classified in two big groups: personal memories and impersonal memories. We’ll describe each of these large categories briefly, then see how they’re important for learning. We’ll then go on to look at other important long-term memory subtypes.


This discussion is important because it will give you a practical basis for thinking strategically about how to help children learn and remember. Since memory is the essence of learning, we need to understand how the memory system works before we can understand how best to teach and learn. We’ll refer to this information constantly in coming chapters when we discuss interventions and strategies that help children overcome learning weaknesses by relying on their strengths.


Personal (Episodic) Memory


Personal (also called autobiographical or episodic) memory gets its name because it stores patterns that deal with personal experiences (i.e., episodes or events in a person’s life). Your personal memory patterns are highly contextual in the sense that they contain information about things that happened to you at particular times and in particular places. Often your personal memories are also connected with specific feelings, emotions, or sensory experiences that you had at the time.


Certain types of events are especially likely to generate powerful personal memories. In everyday language, these are the events that “leave a lasting impression.” They include events that are highly novel (new or unique), surprising, humorous, fun, pleasant, or those that elicit a strong sense of emotional empathy. Less enjoyably, they include events that are notably shocking, irritating, unpleasant, painful, frightening, or embarrassing. Personal memories are especially valuable as aids to learning, as we’ll see in a moment.


Impersonal (Semantic) Memory


Impersonal (or semantic) memory deals with facts that are impersonal in nature. They don’t relate to you personally, or to events in your life. As a result, they are decontextualized with respect to time, space (particular place), and emotion, and they tell you nothing about when, where, or under what circumstances you formed your memories. Impersonal memory is like Joe Friday: “Just the facts, ma’am.” Traditionally, most academic instruction focuses on generating fact-based impersonal memories.


Uses of Personal and Impersonal Memory in Education


Children vary tremendously in their skills at forming personal and impersonal memories. Those who favor the use of personal memory learn best through experience. These children thrive on novelty, humor, surprise, the flash of insight, and the “aha!” moment. Their interest must be provoked rather than solicited, and they often appear distractible, since their attention is easily hijacked by anything alluring. They tend to notice a lot and frequently have strong memories for things they pick up through personal experience. Often the parents of these children tell us, “I know he’s got a good memory, because he can tell you all the names of his uncle’s sheep from when he went to the farm three years ago. Yet he can’t remember what he’s supposed to be learning in history.” Children like this require teaching in history, math, and science that embodies as much excitement, novelty, and personal engagement as does a trip to a farm. They need, in other words, to use their powerful personal memories to store the facts that most children store in impersonal memory.


Children who favor the use of impersonal memory are the classic “book learners.” They have a strong capacity for storing decontextualized facts and may neglect observation and experiments because they find it easier to learn from books. Excessive reliance on impersonal memory is often compatible with success in school, but it’s a poor preparation for adult life. Children like this need help developing strategies for learning through observation and experience.


Most children learn best by combining personal and impersonal memory. That’s why in general we should try harder to add the power of personal memory to a child’s learning experiences. Making sure that teaching is engaging and personally meaningful isn’t just a concession to children who’ve been “spoiled” by attention-eroding electronic media (though such media aren’t blameless, as we’ll discuss in later chapters). It’s simply the most powerful way to involve the whole brain in learning—and, as we’ll show continually throughout, the more brain the better! In our Helping section, we’ll discuss ways to get these two memory systems working more synergistically. First, though, we need to mention other important long-term memory subtypes.


Long-Term Sensory Memory Patterns


As we described in Chapter 2, we take in sensory patterns through our input systems, then store them in long-term memory to form a record of our environment. These patterns can subsequently be used to recognize similar incoming sensory patterns. They can also be recalled from memory, then modified or recombined to create new patterns through the process of reflection or mental imagery. As a result, our sensory memories are filled with images (remembered patterns) of real objects and imagined ones. Tolkien’s Middle Earth, Lewis’s Narnia, and Rowlings’s Hogwarts were each cobbled together in their creator’s imagination from sensory patterns their creator had previously stored. When we read these books, our mental images of these places are formed in the same way.


As you’ll see, this ability to generate new sensory memory patterns through the process of reflection or mental imagery is crucial for many of the learning strategies we describe. One reason sensory memory patterns are so valuable as learning tools is that they can be easily linked to personal memory features like humor, surprise, novelty, or silliness to form particularly strong memories. Multisensory approaches are especially powerful because they allow us to simultaneously link one fact or idea with patterns from different senses—as well as with personal memory—and, as we’ve said before, the more links or associations a given memory has, the better it will be stored and retrieved. Many different types of sensory patterns—both real and imagined—can be used to create especially “memorable” memories, as shown in Table 1.




TABLE 1 Types of Sensory Memory Patterns




	Visual: real or imagined objects, creatures, faces, colors, shapes, symbols, printed words, charts, maps, graphs, etc.


	Sound (auditory): voices, word sounds, music, animal noises, machines or other inanimate noise sources.


	Touch (tactile): touching or being touched by certain things; feelings on the skin due to fright, cold or heat, vibration, etc.


	Muscle movement (kinesthetic/proprioceptive): voluntary motions, activities, signs, or signals.


	Taste: foods, spices, substances, chemicals, feelings or states (e.g., lactic acid taste after exercise, dry mouth from fear, iron taste of blood).


	Smell: things (e.g., animals, chemicals), places (e.g., seashore, forest), or processes (e.g., burning, machine exhaust, rainfall).


	Balance (vestibular): motions like rocking, jolting, bumping, or falling.


	Interoception (visceral, internal bodily sensations): nausea, deep pain, hunger or satiety, bodily contentment or pleasure.








Long-Term Word and Language Memory Patterns


Word and language patterns play a crucial role in the learning process. While multisensory learning should be the cornerstone of education, language-based instruction could be used more effectively than it often is.


First, children should be taught to use language-based memories to compensate for their difficulties with sensory-based memory. This compensatory use of language is known as verbal mediation. In verbal mediation, children who have difficulties memorizing sensory or motor patterns can compensate for their difficulties by memorizing verbal descriptions of these sensory or motor patterns, then “talking their way through” difficult situations or practices. For example, children with impairments in visual-spatial memory can use verbal descriptions to help them understand and remember things that most people remember visually, like the way from class to the restroom: “Turn right outside the door, then take the second hall to the left, then it’s the fourth door on the right.”


Second, all children should be taught to use language to enhance memory formation. Language can be used to elaborate (or form more memorable patterns for) essentially every kind of memory. Types of language patterns that can enhance memories are:




	Specific definitions of words, facts, or events.


	Verbal descriptions, including sensory or multimodal references (i.e., verbal mediation).


	Synonyms or similar facts or events.


	Antonyms or opposites.


	Words with similar structures (based on word families or word roots).


	Verbal mnemonic (memory) strategies, like acronyms (i.e., words that are formed from the first letters of a group of words, like MADD for “Mothers Against Drunk Driving”), rhymes, alliterations, and language usages that engage personal memory with personally interesting word associations, humor, absurdity, et cetera. We’ll discuss these strategies in our Helping section. An example of strategies that can be used to elaborate memory formation for the word great are shown in Figure 3.





[image: ]


FIGURE 3. Language Elaboration Strategies


Long-Term Story or Narrative Memory Patterns


Story or narrative patterns are often especially valuable as memory aids, because they are closely related to personal memory. Like personal experiences, stories embed facts in the contexts of time, place, emotions, and personal relationships and are often novel, surprising, or humorous. Stories typically provoke the formation of many kinds of images and memory patterns (e.g., sights, sounds, smells, touch sensations, emotional feelings, linguistic narrative, etc.) that can be stored in linked sites or networks in both impersonal and personal memory. Stories are also more redundant than most abstract, nonnarrative approaches, which gives children more “second chances” to glean information. This can be crucial for children with language, reading, or auditory processing problems.


Long-Term Musical Memory Patterns


Musical memory is another powerful tool for elaborating and storing new memory patterns. Most of you have used a song at some point to learn collections or series of facts like the alphabet, names of the states, books of the Bible, or multiplication tables. Music forms especially strong and lasting memories, because music has a unique processing and storage system in the brain. When you learn a song, both its words and its tune are stored in different locations from where nonmusical sounds and words are stored. In addition, research studies have shown that when you learn a song with both words and music, you actually improve your ability to remember both the words and the music. Musical memory is especially valuable for children who have problems with nonmusical language. Such children can benefit enormously from specially designed music therapy.


Long-Term Procedural Memory Patterns


Procedures form a major part of the things children learn in school. Many procedures involve motor skills—like the motions needed to form written letters or the movements required to sharpen a pencil. Other procedures involve nonmotor elements, like remembering the steps to solve a long-division problem or to correctly label your math assignment and turn it in. Some children have trouble learning some or all kinds of procedures. These children need special help to learn and follow these stepwise tasks.


Long-Term Rule-Based Memory Patterns


Children also need to learn many rules. There are important rules in every subject, like “i before e except after c …,” how to make singular nouns plural, how to punctuate a sentence, how to determine a city’s population by the size of its name on a map, and how to change signs when you’re multiplying with negative numbers. Many children are naturally good at inferring and remembering such rules, but other children have difficulty unless these rules are explicitly taught. In recent years, rule-based learning has fallen out of favor, because it’s thought to be boring or restricting. This has created problems for children who have difficulty mastering rules in general or who struggle with particular kinds of rules—like those for which sounds go with which letters. Such children need special help learning rules, and they often make real progress when they are finally able to comprehend the rule-based nature of reading, spelling, and other subjects.


Long-Term Memory Patterns Embodying Relationships


Finally, many patterns embody relationships between ideas or objects. These relationships may be of several kinds:




	
Hierarchies: Examples include the “phylogenetic tree” (i.e., kingdom, phylum, class, order, family, genus, species), military ranks, wholes and parts (body, leg, foot, toe), or hierarchies of size or value (“bigger or smaller,” “more or less,” “better or worse”).


	
Categories: Categories may be precise and well defined (like car models and makes, shoe brands, or dog breeds) or more subjective and fluid (like “foods I enjoy,” “my friends”), including fluid categories like analogies or metaphors (e.g., “visual images that portray courage” or “analogies to birth and death”).


	
Paired memories: Examples include words and their definitions or simple math equations (like 2 + 2 or 4 × 3) and their answers.


	
Relationships in time, order, or sequence: Examples include the letters of the alphabet, months of the year, days of the week, the number sequence, the steps in various procedures, or concepts like “before,” “after,” or “simultaneously.”


	
Relationships of objects in space or in spatial characteristics: Examples include relationships of position or relative sizes and shapes like nearer, farther, left, right, north, south, higher, lower, inside, outside, bigger, smaller, rounder, longer, taller, etc.





The brain’s ability to group patterns into appropriate relationships is extremely important. A child who has difficulty linking memory patterns into appropriate networks of categories, relationships, and associations will have a hard time recalling those patterns, even if they are still stored in long-term memory. Children who have difficulties in this area are often much better at recognizing patterns than at recalling them. This type of difficulty is important to spot, because children with this problem can improve their recall greatly through focused training in understanding groups and relationships.


Key Points About Long-Term Memory Types


As you can see, your long-term memory can store many different types of patterns. This diversity has crucial implications for many of the learning approaches we describe in this book. Remember: Many children’s learning difficulties are caused by highly specific problems affecting only one or a very few aspects of memory and information processing; yet these narrowly focused problems often coexist with intact memory skills that can be used for compensation. The tremendous diversity of memory routes means there is often more than one way that a child can remember a given piece of information—like alternate roads she can use to get to her destination when her favorite route is blocked. Pictures can be translated into words or words into pictures. Objects, shapes, or forms can be touched or described as well as seen. Stories can be heard, read, seen in a play or movie, or personally enacted. Developing such multimodal learning strategies is one of the keys to our neurolearning approach. We’ll discuss such strategies in more detail in the Helping section and again throughout this book.


Problems at the Level of Long-Term Memory Storage and Retrieval


Before we move on to Evaluating, we should mention that some children face problems at a more fundamental level of long-term memory—in particular, at the level of long-term memory storage or retrieval. Severe problems with long-term memory storage are rare, but we sometimes see children with milder long-term storage difficulties. These children have relatively little difficulty getting information into long-term memory—that is, their encoding and filing systems work okay—but they have a harder-than-usual time keeping it there, especially when it’s not being used. These children can typically master new information when it’s presented in class, but as soon as it’s not being put to use, it begins “leaching out.” Soon it’s gone. These children lose the most ground over the long summer break, and each fall it can seem as if they’re right back where they started the year before.


Problems with long-term memory retrieval can occur with varying levels of severity. Milder and more narrowly focused difficulties (like word-finding or spelling problems) are usually caused by problems in the encoding and filing stages, as we described above. Such difficulties often cause more problems spontaneously recalling patterns than recognizing them when encountered. More severe retrieval problems may affect most or all forms of long-term memory, irrespective of the type of pattern.


EVALUATING CHILDREN FOR MEMORY IMPAIRMENTS


Medical History. Risk factors for memory problems include prematurity; difficult birth; known birth injury; the need for neonatal intensive care; early severe respiratory difficulties or hypoxia; later severe illness or ICU stay; traumatic head injury; seizures; auditory, visual, or behavioral disorders; or academic difficulties. A family history of learning problems, sensory input disorders, or seizures may be important.


Always think about seizures in a child with significant memory problems. Nonconvulsive (i.e., nonshaking) seizures are much more common in children under ten than most people realize—especially in children with memory or other learning disorders. In our own clinic, we find previously undiagnosed nonconvulsive seizures in about 5 to 10 percent of all children we see. Children whose performance fluctuates markedly or who lose a previously gained function are especially likely to have seizures (though other disorders may cause these problems as well). All children who show such patterns require a consultation with a neurologist. Children suspected of having seizures should receive an EEG (electroencephalogram, or brain-wave recording). If the suspicion of seizures is high, a child may need as many as three EEGs to reach a 90 percent certainty that he is not having seizures.


Memory and Learning Preferences. Ask about a child’s preferred routes of Information Input and Pattern Processing. Does she prefer to take in information by reading text? By looking at pictures and diagrams? By listening to others read to her or give her verbal explanations? By watching documentaries that combine words and visual images? By active, hands-on approaches or personal experience in an informal setting? Does she generally try to encode, store, and retrieve memory patterns as words? As visual images? As physical movements or gestures? Does she prefer to imagine, reason, problem-solve, and create using verbal images? Visual images? Symbolic images? Through hands-on building strategies? Sometimes a child may have more than one preferred route of learning, remembering, and reflecting. Sometimes (though not usually) a child may prefer a route that is not her strongest and may need to be redirected. Careful questioning about memory and learning preferences will make the examination phase of the evaluation even more valuable (see Figure 4).


Physical and Neuropsychological Testing. Physical and neuropsychological exams should look for signs of problems with Information Input (e.g., vision or hearing problems) or attention that might impair Pattern Processing. Neuropsychological testing should then look for particular memory weaknesses and strengths.


HELPING CHILDREN WITH MEMORY DISORDERS


Optimizing a child’s memory performance is crucial for learning. In this section, we’ll describe steps that you can take to help any child—but especially a child with special memory challenges—become a more effective rememberer and learner.
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FIGURE 4. Inquire About a Child’s Memory and Learning Strategies


There are three basic steps in improving a child’s memory and learning:




	Optimize Working Memory Performance


	Optimize Long-Term Memory Performance


	Develop an Optimal Learning Style Using Memory Strengths and Strategies





Helping Step 1: Optimize Working Memory Performance


Children differ markedly in their working memory capacities. Any given child may also show big differences between the capacities of his auditory, visual-spatial, and motor-kinesthetic working memories. Yet working memory capacity is not entirely fixed. Exciting new research has shown that children can significantly improve the capacity of their working memory. They can also learn strategies for retaining information in working memory for longer periods of time and for using their available working memory capacity more effectively. The following interventions can help them accomplish these ends.


Optimizing Working Memory Span


Working memory span can be increased through practice; like a muscle, it grows stronger with exercise. Recently Dr. Torkel Klingberg and colleagues in Sweden have shown that computer-based training in a variety of working memory tasks can not only increase working memory capacity but can also decrease the inattentive ADHD-type behaviors often exhibited by children with working memory problems. A commercial program based on their work (Robomed, from Cogmed Corp., www.cogmed.com) is now clinically available in Sweden, where it has shown promising results. Plans are under way to make this program more broadly available in Europe and through select clinics in the United States, beginning in 2006.


In addition to computer-based approaches, the following exercises can also be used to help build working memory strength:




	Expanding auditory working memory span. To build auditory working memory span, children should practice keeping longer and longer sentences “in mind” (i.e., in their short-term auditory memory buffer).



	Start by finding a child’s auditory (or phonological) short-term memory span. Have her repeat sentences of various fixed lengths (e.g., seven words, eight words, etc.), and determine where she drops from consistent retention (her current span length) to inconsistency. This is where she should start practicing. Remember: Repeating back sentences doesn’t mean memorizing sentences—that’s long-term memory. Just have her repeat sentences back right away, verbatim. Choose fun and interesting sentences with puns, jokes, alliterations, tongue twisters, or other sound plays to make things livelier.


	When a child masters sentences at the initial level, she should practice sentences one word longer. Gradually increase sentence length as the child’s span increases.


	Even five minutes of practice a day over a period of several months can produce significant gains in auditory memory span, and even small gains can result in big improvements in function.







	Expanding visual-spatial working memory span: Similar exercises can help children expand their visual-spatial working memory span. Here are two helpful procedures:



	See how many of a line of simple geometric figures, patterns, or shapes a child can remember after looking at them for ten seconds. For this practice, use shapes or symbols that the child can’t easily “turn into words” so he doesn’t just use verbal mediation (auditory memory) to remember the figures. Verbal mediation is an excellent strategy and should be encouraged in most circumstances, but not when a child is practicing visual span length.


	As an alternative, have children memorize the shapes of increasingly complex single figures or pictures. The symbols in Figure 5 are from a set of “dwarf runes” developed by Middle Earth fan Dan Smith and provide a good example of the kinds of figures that can be used. Using figures that cannot easily be verbally described (and therefore verbally mediated) will help ensure that the memory practice is really visual. As with auditory practice, children should move to gradually more complicated tasks as visual working memory span improves.







	Expanding motor memory span: Children with limited motor-kinesthetic working memory should practice motor imitation activities, like imitating hand and finger or whole-body (e.g., hopping) movements.



	Because these children often have motor implementation problems (that is, difficulties getting each muscle to do what they want it to), involve only a few muscle groups at first. Have the child imitate a series of simple hand motions or a sequence of alternating hops from one leg to the other. Gradually increase difficulty as the child makes progress.


	A game like Simon Says can be a fun way to practice as the child improves.


	The video game Dance Dance Revolution, which is available for a variety of game console formats, can also be used to increase motor memory span.
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FIGURE 5. Practice to Optimize Visual Working Memory Span


Optimizing Working Memory Retention Using Rehearsal Strategies


While increasing working memory span is a top priority, children should also be taught to use the working memory space they have more efficiently. A great way to do this is by using repetition and rehearsal strategies. These strategies can help children retain more information in working memory so it can be better manipulated and processed.




	The most common rehearsal strategy is called subvocalization, which is essentially just talking to yourself.



	Repeating things out loud is the most effective way to keep them in mind, because it combines auditory, verbal, and motor memory. However, it won’t make you popular with teachers or classmates.


	Whispering under your breath is more socially acceptable and still quite effective but also won’t be possible in all circumstances, like during tests.


	Silently forming words with your mouth while “pronouncing them” in your head is the next-best option.







	For children with better visual than auditory memory, forming and focusing on a visual image (mental “snapshot”) can help as well.


	Motor strategies, like tracing over letters with a finger or tapping out the steps in a procedure, can also be used.


	Children begin discovering these strategies on their own around age seven. By age ten, most have. However, children as young as five or six can use these strategies if they are taught, and older children can often be taught to use them more effectively.


	Children will use these strategies most consistently if they are regularly prompted during the learning phase.





Optimizing Working Memory Efficiency by Making Skills Automatic


Working memory performance can also be improved by decreasing the effort required to perform different tasks. One way to decrease working memory burden is to teach a child to perform important tasks more automatically. The more automatic a process is, the less working memory is required to perform it, so more is available for other tasks.




	Automatic skills are especially important for frequently performed tasks like reading, writing, and math. If a child can’t automatically decode when reading, form letters when writing, or recall basic math facts, then these functions will require conscious effort that steals working memory from other important uses.



	Reading provides a good example of the benefits of automatic skills. When we first learn to read, we have to consciously “sound out” each letter, then hold each sound in working memory until we can decipher the whole word. With practice, this letter-to-sound matching process becomes more automatic. Eventually we no longer have to sound out words at all, and our conscious working memory resources are freed up for other tasks, like comprehension and analysis.


	Writing shows a similar pattern. Greater automaticity in letter formation, grammar, and conventions like punctuation and capitalization leaves more working memory for formulating and expressing ideas.


	There’s only one way to develop automatic skills, and that’s through practice. Memory patterns—like those used to decode words or write letters—become more automatic the more they’re used. That’s why practice really does build speed and efficiency. Consistent, long-term practice should be part of the prescription for every child who’s having difficulty developing automatic skills. But there’s an important caveat: Many children have learning challenges that make them relatively resistant to the benefits of practice in certain areas. It’s important that such children receive a course of practice and strategy development that’s designed specifically for their needs.









Optimizing Working Memory at School: Teaching Styles and Strategies


Teachers can play an enormous role in helping children improve their working memory performance. Whether a child’s working memory functions adequately in school depends both on its capacity and on the load it is asked to bear. By taking a few simple steps, teachers can significantly reduce the likelihood that their students will experience working memory overload.




	Step 1: Speak slowly and clearly! A child’s working memory is highly sensitive to the rate of Information Input. Think Mister Rogers.


	Step 2: Use short, direct sentences! A child’s working memory is highly sensitive to the amount of Information Input. Think Ernest Hemingway.
(Note: If you’re struggling to combine the images of Mister Rogers and Ernest Hemingway, just say slowly and clearly three times, “Hi, neighbors. It’s a beautiful day on Mount Kilimanjaro!”)


	Avoid presenting too much information at once. New information should be conveyed in small, manageable bits. This process is known as chunking.



	Key words and key concepts should be clearly identified and nonessentials minimized. Informational “diamonds” should initially be presented fully cleaned and polished, rather than in the rough. Over time, variations can be presented with gradual withdrawal of extra supports and explanations.


	We’ll describe many specific chunking strategies throughout this book.







	Teachers can also help children learn new information by allowing them to preview or prelearn new terms, important concepts, or major themes before they’re encountered in class. When children understand the terms and concepts being discussed, they can devote more working memory to processing and analyzing ideas, making inferences, and formulating responses and less to simply decoding terms.





Optimizing Working Memory at School: Accommodations


Although the strategies outlined above can greatly improve working memory function, some children need accommodations to lessen the burden on working memory. Many children experience working memory overload when tasks require extensive pattern processing, retrieval, and output. Sometimes the burdens of such tasks must be cut down so a child can learn to his full capacity.




	For example, for some children, handwriting imposes so great a burden on working memory that they can’t express their thoughts clearly by hand. Such children should be allowed to keyboard or even orally dictate assignments whose focus is expressing ideas rather than handwriting per se.


	Likewise, if a child’s difficulty remembering multiplication tables prevents her from practicing long division, she should be allowed to use a multiplication table or even a calculator for certain steps, so she can focus on learning the procedure.


	Printed tables and calculators are examples of external memory aids. So are desktop number or alphabet strips, printed lists of important groups or categories, printed descriptions or diagrams of steps in a procedure, sample problems, figures, charts, graphs, maps, printed time schedules, or simple cues from a teacher or adult. External memory aids can also be more complex, like alarms and timers that remind children what they should be doing (and for how long), and data-storage devices like personal digital assistants (PDAs) that can store and display needed information. Used appropriately, external memory devices can be a big help for children with working memory limitations.





Helping Step 2: Optimize Long-Term Memory Performance


The steps in this section can improve long-term memory encoding, filing, storage, and retrieval. They are especially useful for children with diminished working memory but can help any child increase working memory performance.


Optimizing Long-Term Memory by Improving Encoding


Encoding is the step where patterns are prepared for filing in long-term memory. The encoding process takes place in working memory, but it has a tremendous effect upon long-term memory. In this section, we’ll discuss three ways to improve encoding efficiency. These steps will play important roles in the development of the memory and learning strategies we discuss in Helping Step 3.


Optimizing Encoding Efficiency by Simplifying Patterns


The first way to optimize encoding efficiency is to simplify incoming information. Simplifying incoming sensory patterns ensures that they will consume the least possible space in working memory. The less space they consume, the more will be left to manipulate them in the encoding and filing processes.




	Simplification usually involves some form of summarizing or paraphrasing. Through these processes, incoming patterns are pared down and compressed so that only the most essential bits are kept in working memory. First, the most essential aspects of the incoming pattern are identified. These are generally its key words, images, or concepts. Second, these key patterns are “recoded” into a more manageable form. This form will vary for individual children, depending on their preferred memory and imagery styles, as we’ll discuss below. For some it may be verbal, for others a mental picture or image. Whatever the form, this condensed version will then be ready for the final encoding steps of elaboration and association, which we’ll discuss in the next section.



	Younger children should practice simplifying inputs from the outset of their education. After listening to a story, they should be asked to summarize the plot and to identify key concepts and characters. They will vary dramatically in their abilities to do this. Some may offer a sophisticated analysis of a complex Grimm’s fairy tale as early as kindergarten. Others may struggle with even a one- or two-line proverb. But all should be asked to summarize, paraphrase, and simplify by putting things into their own words. Begin at their level of competence and progress to more challenging material.


	As children increase their simplifying skills, have them treat materials to successive rounds of simplification. Each round should be more succinct and concise. They should practice working at various levels of detail, from fairly complete and detailed summaries to big-picture views where only the “main themes” or “moral of the story” is expressed. Although successive summarizations involve a lot of work, they are worth the effort. More than most academic skills, summarizing and paraphrasing will be useful in essentially all adult careers.


	Children should also practice highlighting or circling key words, phrases, or concepts, when reading complex information. Have them write summaries using only the bits they’ve highlighted, restating these passages in their own words. Learning to recognize the patterns that mark key words and key ideas can be accomplished only through repeated practice.


	As children get older, they should practice taking notes on passages they read or movies they watch and should be given feedback on the content of their notes, level of detail, and accuracy in identifying key words and concepts. (Children who have problems with handwriting or the hearing skills needed to take notes should be allowed to dictate notes into a recorder or to a scribe.) Note taking should be taught as a specific academic skill, rather than leave students to pick it up on their own as they go along.










Optimizing Encoding by Elaboration and Association


Encoding and filing work best when they link new patterns to things that a person already knows in a network of associations. Associations are connections between memory patterns that make one pattern more likely to be retrieved when another is. Some associations give you the familiar feeling of “That reminds me …,” though most are so automatic you are unaware when you make them—like Pavlov’s dogs, who salivated whenever they heard a bell because they had been trained to associate the bell with food.


Both conscious and unconscious associations can be used to help children overcome memory problems, as we’ll describe in Helping Step 3 and throughout this book. For the moment, let’s look at one example of a conscious association that may help make this process clearer. One of the authors of this book is an impressively awful speller and can spell many words correctly only by creating an auditory or visual association. For example, remembering that the word persistent ended with -tent rather than -tant required mentally associating the word with a visual image of a tent on the author’s front lawn that persisted and would not go away. Likewise, mastering the irritating and illogical fact that calculator is spelled with an -or and computer with an -er required creating the images of a blue computer in front of a red calculator, and remembering the association that -er comes alphabetically before -or, just as blue comes before red.


This process of modifying patterns to associate them with other patterns is called elaboration. Elaboration takes the “crude materials” of one pattern and combines them with other patterns to create a new and more memorable image. Elaboration makes new memories easier to retrieve by organizing them within a network of previously stored patterns. The associations created by elaboration are like key words in a library search system. The more and better “key words” a memory pattern is linked to, the easier it will be to find it when it is needed. Elaboration techniques (like the use of spelling imagery described above) are often called mnemonic (or memory) strategies. We’ll describe many of the most effective strategies in Step 3.


Improving Encoding Efficiency
by Increasing General Knowledge


Creating new links and associations works best when a child has lots of memories or knowledge to connect to. The greater a child’s supply of stored patterns, the greater her chances for finding relevant or analogous patterns that she can use to create associations with new patterns. Increasing a child’s general fund of knowledge can create extra opportunities for forming new links.


Increasing the general fund of knowledge in children with working memory limitations can be challenging, because they often fail to learn well with traditional instruction. The following ideas can help:




	Children with working memory limitations often learn better incidentally (i.e., by doing or experiencing) than through formal instruction. The key is to provide them with interesting experiences.



	Field trips to interesting places can be very instructive. They can be supplemented by quality documentary films or movies. Stories that illustrate through actions and events are often more involving and more easily memorable for these children.


	Children with this learning style sometimes find that homeschooling offers the most flexible and effective learning environment.









Optimizing Long-Term Memory by Review and Rehearsal


Long-term memory performance can also be improved through review and rehearsal. A key principle of brain function is embodied in the saying “The neurons that fire together wire together.” This means that for long-term memory, patterns that are frequently retrieved will be stored longer and accessed more easily than patterns that are neglected. “Use it or lose it” is the rule of thumb for storage. To ensure that patterns remain in long-term memory, it’s important to have regular routines for reviewing or rehearsing important information.




	Patterns are stored best in long-term memory when they’re initially subject to frequent (at least daily) review, followed by gradually lengthening gaps. Some children need frequent reviews for extensive periods. Others require only infrequent reviews and, if forced to spend too much time on review, may actually begin to perform worse. Finding an optimum frequency for an entire class can be a challenge.


	Review sessions shouldn’t be boring, rote memory jam sessions. In fact, review sessions are good chances to employ elaboration strategies, so memories are left even better organized than before.



	When retrieving and reviewing information, have children try to explain where each piece fits into a “larger picture” or framework of knowledge.


	Have them make at least one new association in their previous memory network. Remember: The more associations any memory pattern has, the more often it will be recalled, thereby increasing its durability in storage.








	Review can also be unplanned, taking place whenever the opportunity arises. When encountering some new fact or phenomenon, refer back to previously learned material to show how these patterns are related: “You remember last week when you studied lizards? Well, snakes are similar to lizards in the following ways….”


	Children who have problems with long-term memory decay need more “firing” than most children to solidify their “wiring.” These children should become world-class note takers and list keepers. As we’ve discussed, notes and lists are forms of external memory aids, and they can prevent important information from getting lost. Notes and lists are especially valuable for children with storage problems, because they can also be used for review.


	Children with storage problems should review their notes at home, especially over long breaks like summer vacation. Such children may also need to practice their handwriting, spelling, reading, and math skills over summer break so they don’t slide back to square one. The same is true of any fact-based subject whose content will be built on year after year.





Helping Step 3: Develop an Optimal Learning Style Using Memory Strengths and Strategies


In this section, we’ll discuss ways to help children use memory strengths to develop a learning style that is right for them. By memory strengths we mean memory in its broadest context: not just working and long-term memory functions per se but also the input systems that control the quality of information a child’s memory systems have to work with. This combination of strengths will together determine a child’s preferred learning style.


Identifying a child’s preferred learning style is not simply a matter of finding out which route of input she prefers, or which types of patterns she can remember best. It also requires determining which types of patterns she can best manipulate and modify in working memory. Figure 6 lists these three key components of a child’s preferred learning style. We’ll briefly discuss each in turn.






	Best Route of Information Input


	Best Form of Working Memory


	Best Form of Long-Term Memory








FIGURE 6. Three Key Components of a Child’s Preferred Learning Style


Using the Best Route of Information Input


The first step in identifying a child’s preferred learning style is to deter-mine her best route of Information Input. As often as possible, information should be sent through the child’s best input route, whether auditory, visual, or kinesthetic (hands-on). Multimodal formats are usually valuable, but one of the inputs should always be the child’s best. Taking advantage of a child’s strengths in Information Input will ensure she’ll be provided with information in the best possible shape for her working memory to handle.


Using the Best Form of Working Memory: Manipulation and Modification


The second step in identifying a child’s preferred learning style is to determine his best form of working memory. When we speak of a child’s “best” form of working memory, we mean “best” in regard to two specific functions: span, or the amount of information (e.g., verbal, visual, motor-kinesthetic) that can be manipulated in working memory, and imagery, or the vividness and manipulability of information in working memory.




	We’ve discussed span extensively above. The bottom line: A child’s preferred learning style should take advantage of her highest-capacity working memory system.


	Images are mental representations of feelings, sensations, experiences, or ideas. They may be sensory—visual or spatial, auditory (verbal or musical), tactile, kinesthetic, et cetera—or nonsensory symbols or emotions. These images can be used for daydreaming, reasoning, paraphrasing or summarizing, organizing, creating, finding analogies, making predictions, or problem solving. Strong imagery skills are very useful for manipulating, associating, elaborating, and recombining patterns in creative ways and will serve as the basis for many of the memory strategies we discuss later in this chapter.



	Typically, children whose imagery skills are strong in a particular area will also have a large working memory span in that area. These strong imagery and working memory abilities can be used to compensate for weaknesses in other areas of working memory. For example, some children have strong visual image-making abilities but weak auditory working memory. Often these children can better remember auditory-verbal inputs by quickly translating them into visual images, so they can be better held in working memory. (We’ll discuss this in more detail later.)


	Particularly strong image makers can sometimes get distracted by their personal imagery (“daydreaming”). On occasion, younger children may even confuse imagined events with real ones (i.e., “false memories”). Strong image-driven thinkers sometimes get bogged down by the vividness of their images and may require extra time to formulate ideas and answer questions. They often do best in educational environments where they have plenty of time for personal experimentation and reflection.









Using the Best Form of Long-Term Memory


The third step in identifying a child’s preferred learning style is to determine her best form of long-term memory—the one in which she most effectively files new memories and retrieves old ones. For example, some children are better able to learn new words than visual patterns and better able to retrieve those words later. Others are better at filing and recalling motor tasks. Often, but not always, a child’s long-term memory preference will be similar to his working memory preference, because working memory plays such a large role in long-term memory effectiveness.


Two Important Caveats About Preferred Learning Styles


Now that we’ve discussed the three key elements of a child’s preferred learning style, we want to add two important caveats:




	First, it’s important to remember that a child’s best input, working memory, and long-term memory functions may not always line up in the ways you’d expect. For example:



	We often see children who have poor auditory registration (or hearing) but who have excellent verbal working memories and prefer to think using words (i.e., auditory-verbal imagery). These children may have excellent long-term memories for verbal information that they’ve read but poor long-term memories for verbal information that they’ve heard. Melissa, whom we saw in our clinic, was a good example. Melissa was very bright but her grades began sliding from A’s to D’s when she moved from elementary to middle school. On testing, she showed an outstanding ability to take in information by reading but a substandard ability to take in information by listening. Melissa simply couldn’t remember what came through her ears. When we arranged with her school to have her placed in classes taught by well-organized and sympathetic teachers who gave her handouts, teachers’ notes, and stuck closely to their textbooks, Melissa did well. She also did fine on independent study with books or computer-based learning. However, in the few cases where her teachers refused to accommodate her needs in lecture-heavy courses, she continued to struggle.


	Similarly, we see many children who have difficulties with visual registration yet have strong visual-spatial working memories and prefer to think and reason using visual-spatial images. These children often do best taking in information through auditory-verbal routes, then translating it into visual-spatial images for reflection or long-term storage.
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