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Praise for Your Child’s Growing Mind


“How do our children learn to read? What can we do to encourage creativity or to help develop math skills? How do we know if our child has a learning problem? From infancy to adolescence, Jane Healy offers us a blueprint for understanding our children. Never condescending and always sympathetic to what is asked of parents, Dr. Healy gives concrete, clear-cut suggestions on what to do and leaves us with an understanding of the ways our children’s brains work.”

—Kathy Heinzelman,
The Parents League of New York




“Dr. Healy has done it again with Your Child’s Growing Mind. Nobody makes child development and its practical applications so clear and readable. A must for parents.”

—Michael Brody, M.D., American Academy of Child and Adolescent Psychiatry




“Your Child’s Growing Mind is an essential book for all parents and educators. Healy offers an impressive selection of scientific brain research and articulates with clarity and passion its relevance to child development and learning. Replete with research-based ideas, recommendations, and resources for parents and educators, this book is a powerful guide for raising developmentally healthy children and adolescents.”

—James P. Comer, M.D., Maurice Falk
Professor of Child Psychiatry, Yale Child
Study Center, and Associate Dean, Yale
School of Medicine




“Jane Healy’s work has long enjoyed the respect of those who believe that the developmental needs of children are the first responsibility of educators. With the latest edition of Your Child’s Growing Mind, she makes it abundantly clear that a child’s mind is not an immature or outmoded computer, but an integral component of a dynamic, motivated, and rapidly changing organism. In making her case as clearly as she does, she secures her reputation as a constructive contrarian in the current debate about the role of technology in early childhood education.”

—Frank R. Wilson, M.D., Clinical Professor of Neurology, Stanford University School of Medicine




“Kudos to Jane Healy on the third edition of her seminal book Your Child’s Growing Mind. No one writes about the development of the child’s brain as succinctly and practically as Healy. This book belongs on the shelf of every parent. I wish it had been available when my own children were young!”

—Patricia Wolfe, author of Brain Matters:
Translating Research to Classroom Practice
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As Your Child’s Growing Mind enters its third edition, I am drawn to reflect back to 1987, as I waited anxiously for the public’s response to this, my first literary “child.” The immediate outpouring of acceptance from both parents and educators both astonished and gratified me, and I remain increasingly grateful to all those who continue to support the book and tell me stories about how it has helped them. So, thanks first to all the dedicated parents and teachers who regularly confirm my faith that most adults truly care about kids and want to learn more about how to educate them in positive and appropriate ways.

I am boundlessly grateful to the innumerable colleagues who have contributed to the book’s success and my continuing education over the years. A lot of wonderful people working in this field have taught and encouraged me, and provided important “wake-up calls” to keep the message on target. Many have taken the time to answer questions—and forced me to ask new ones.

During these years of teaching and lecturing around the world, my greatest reward has been in human terms: new friends everywhere, parents from all walks of life who have said, “Thank you for helping me trust my own judgment,” and teachers who told me that “bringing the brain to school” made a difference—for them and for their students. Now, adult former students also reassure me that brain-appropriate teaching methods really do make a difference. Every week parents and children provide the real impetus for my work by bringing to life the implications of the research.
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My family, always supportive, now includes a new generation. My most loving thanks to Nicholas, Katherine, Andrew, Nathaniel, Emma, and Sarah Jane for delighting, amusing, reenergizing, and keeping their grandmother up to date with the stages, needs, and joys of childhood. My children, who agreeably consented to appear in the book when it was first written, are now invaluable as informants on the challenges of parenthood in the twenty-first century. “Mano Mac,” my mother, who was so proud of the book, is no longer with us, but her spirit is on every page.
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I am delighted to present this third edition of Your Child’s Growing Mind, with its expanded content, updated research, and a sparkling new face. When I initially wrote this book back in the mid-eighties, no one knew much or had thought very deeply about how brain research might be applied in education, and certainly not to the dilemmas of parenting. Since then, of course, research in all these fields has taken off. The natural result, a deluge of information, is a wonderfully positive development—positive, that is, if the facts are appropriately and accurately applied. As with any newly “trendy” field, interpretations of research in neuroscience and educational psychology are easily caught on the thorns of oversimplification and misapplication.

I have tried here to explain what is accurate in terms of the research and to stick to common sense and proven educational and parenting practice. Inasmuch as I have been a professional educator (and parent!) for more years than it is prudent to admit, I find it quite thrilling to survey the quality and usefulness of what is now available. We have indeed made a lot of progress since the incident that first got me started.

This book originated in a college classroom one gloomy afternoon in 1955 when a psychology professor lost his patience with me. “Jane, for heaven’s sake, stop asking questions about children’s brains,” he exclaimed. “We can’t see them, we can’t measure them, and for all we know they don’t have that much to do with learning anyway!”

I’m glad I didn’t take his advice. I’ve kept asking questions during many years of studying, teaching, and being a mother and now grandmother to little and not-so-little growing brains. My well-intentioned professor was dead wrong. Understanding a child’s brain and the way it develops is the key to understanding learning.

For this third edition I have revised and expanded many topics, and added some more. You will find useful current information on attention, reading development, infancy, brain “stimulation” at different ages, stages of brain growth, new definitions of intelligence, creativity, learning differences, and learning disabilities. As always, each is awash with practical suggestions that you can use today at home or in the classroom.

The landscape of childhood is changing almost as fast as are the methods for scanning and measuring the learning brain. More and more children are “out of sync” with school, with attention, with motivation, and with the quiet corners of their own minds. New drugs that affect brain chemistry are now routinely prescribed for children, so I have included new information about the neurochemicals that power learning and personal development, while reemphasizing specific ways in which the home environment can make a positive difference. Likewise, increasing exposure of children and teens to different types of electronic media demand practical approaches. You will receive advice from experts about managing TV, computer time, and video games along with an introduction to helping your children become “media literate.”

One thing never changes: Parents want desperately to do a good job, and they struggle to draw the line between too much and too little stimulation, between what is developmentally appropriate and inappropriate. I hope this book helps you respond positively and confidently to the confusing demands of our fast-paced and achievement-oriented world.

No matter how elaborate the technology, our children still desperately need our human presence: as parents and teachers, loving models and mentors. While the human brain is sufficiently “plastic” to accommodate a considerable amount of parental bungling (thank goodness!), it has its own curriculum of “basics” that must be available at each stage of development. Probably the most important of these is rooted in the needs of the “emotional brain.” The newest news in the neurosciences is really the oldest: intellectual and emotional development are inseparable—as the old song says, “You can’t have one without the other.” The simple fact is that children crave their parents’ love and attention far more than anything else. When given the choice of time with parents vs. the most delectable treats, desirable toys, or exciting experiences, guess what they overwhelmingly choose. You! If I have done my job here, you will emerge from this book with a better idea of how to meet these needs—and enhance your family’s mental capacity at the same time.

In this book you will find stories about many real parents and children, although names and identifying details have been changed. I hope these experiences help you, as they have helped me, to unravel some of the wonderful mysteries of your own child’s—or your student’s—mind. If your time is limited, choose the chapters most helpful to you. For a full tour, however, I recommend you learn the inside story of the growth of intelligence—from the beginning.



Part One
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Brain
Development
and
Learning




Chapter 1
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Opening the “Black Box”

One evening some years ago, I received a call from a young teacher whom I hadn’t seen since she had left school on maternity leave. We had often talked about her hopes and plans for the baby, but tonight she sounded worried.

“Jane, I’m sorry to call you at home, but I just have to ask for some advice about Tony. He seems very advanced, and I’m doing all the things we talked about—playing with him, talking to him, reading to him—but this neighbor of mine has just signed up for a course that advertises ways to raise her child’s IQ by increasing his brain development. Should I be doing more? Can parents really help build their kids’ brains?”

Amy’s call didn’t surprise me, since over the years I have gotten the same question in many forms. The pressure on parents becomes more intense all the time. They come to my office wanting to do a “perfect” job despite the constraints of busy schedules, but they are confused by conflicting theories about child development and by omnipresent advertising for products that claim to make children smarter sooner. Confusion and guilt are inevitable: Am I doing enough? How much and what kind of enrichment does a preschooler need? What is the best way to teach reading and math—and what if my child is having difficulty? Should parents help with schoolwork? Can creativity be developed? How can we act as a child’s advocate if school personnel aren’t attuned to individual needs? What, really, is “attention deficit disorder”? How can we make kids more motivated? What about the child who doesn’t “fit the mold”?

These questions have never been easy ones, but now the science of developmental neuropsychology, integrating brain research with children’s behavior and learning, offers some answers. We know more about learning, individual differences in abilities, and emotional development than we did even five years ago. Although no two human brains are alike and no one set of answers is right for every child, new information can help teachers do a better job and assist parents in making wise decisions—while confirming the innate wisdom of their own best instincts. An incident much earlier in my career makes me realize just how far we have come.

I met nine-year-old Aaron when he tripped over me as he was entering his science class. As a visiting consultant, I was trying to be invisible, and apparently I had succeeded as far as Aaron was concerned. I began to suspect that this waifish-looking little fellow had a problem when he next bumped into the doorway, scattering a mass of smudged work sheets whose mangled manuscript letters would be an embarrassment to most six-year-olds and which bore the indelible marks of teacher rejection: “Messy!” “F.” Ignoring my mission to evaluate the science curriculum, I watched him struggle to organize himself around a desk, dropping his pencil and fumbling through a tattered folder for misplaced homework. A discussion of space exploration immediately attracted his attention, and his skinny arm gyrated in the air, once more knocking his pencil, unnoticed, from the desk. Recognized at last by the teacher, he delivered a stunning exposition of rocket trajectories, fuel needs, and relative astral distances.

I couldn’t resist asking the principal about Aaron. “Has he ever had a neurodevelopmental evaluation? It sure looks as if something is misfiring when he tries to translate his good ideas into action.”

“Oh, no,” he said. “Poor kid has an emotional problem. He’s being treated by a psychiatrist. Believe it or not, he still wets his bed! His mother rejected him emotionally when he was born, and he’s always had difficulty with schoolwork even though we can tell he’s smart.”

“Well, you might consider looking further,” I ventured. I was quite sure Aaron had some problems that predated the emotional ones, but I was there to evaluate curriculum, not to do diagnosis.

Six months later I received a note in the mail from a woman who identified herself as Aaron’s mother. “Thanks to your intervention,” she said (“intervention,” indeed!), “we took Aaron to a clinic and found that he has had a problem since birth in one of the important lower brain centers.” Since the area she described is part of a system responsible for voluntary control of motor movements such as writing, avoiding bumping into people and doorways, and yes, even bladder control, it is not surprising that Aaron was having problems despite an IQ in the superior range. “Now we understand that he isn’t lazy or stupid, and he will get special help with this problem,” she went on to say. “If you only knew the guilt and the anguish we have been through, you would understand why I am so grateful.”

I keep that note, not only because it is the only effortless success story of my career, but also because it is a perfect example of the “black box” view of the brain that prevailed for so long: “If we can’t see inside, we’ll ignore it.” “Emotional problems” became the handiest scapegoat whenever things weren’t going well. The unfortunate result became a “blame game” in which the parents, school, and even the child were accused of responsibility for problems in learning. We have come a long way, but the “blame game” is still around—for parents, for children with learning differences, for some whose environments shortchanged them early in life, and too often for educators who can’t force unprepared or unready neural systems to mature on a set timetable.

LOOKING INSIDE

Various forms of brain research have been conducted for centuries, but the field has experienced an avalanche of new information since the development of electronic methods of observing and measuring brain activity. Harmless ways of looking directly at the brain in action help teach us about why learning happens—or fails to. The major methods of looking inside utilize either caps of electrodes or computerized scanners. Mapping the brain’s electrical activity shows how actively and how quickly brain areas respond to a stimulus; different kinds of scanners display the structure of the brain or the way it functions during normal activities, such as reading or working mental problems. Because these technologies are still difficult to use in real-life situations (in a scanner, for example, the child must lie still for an extended period of time), their findings are combined with behavioral observation and good educational and developmental research to get a bigger picture.

From another angle, work with “artificial intelligence” has also sparked research on how the human brain functions, giving scientists new respect for the capabilities and complexity of even a toddler’s brain as they try—and fail—to duplicate human learning abilities, such as building a block tower. Computer brains are terribly good at some things, but terribly bad at others—such as creativity, understanding the nuances of language, or practical problem-solving. Nor can they compete with human caregivers in providing “scaffolds” for a child’s social, emotional, and cognitive growth.

The purpose of this book is to bring you up to date by explaining what science has discovered and how we can apply it in real-life situations at home or school. I will be drawing on research in a wide variety of fields and on a background of professional and personal experience. I hope you will also feel empowered to use your own common sense! In this chapter we will introduce two major questions central to the book: Where does brainpower come from, and what can we do about it? The following chapters will apply this basic information to different age groups and to specific aspects of personal development, learning fundamentals, and academic achievement.

BRAINPOWER: UNDERSTANDING THE BASICS
Overview: Brain Structure vs. Function

Frank Lloyd Wright, the famous architect, is said to have used the phrase “form follows function” to make the point that the way a structure is to be used should determine the way it gets shaped. This principle definitely holds true for the human brain. The way your children—or students—use their brains will help determine the shape and power of neural connections.

The basic structure of the brain—its architecture—is composed mainly of cells called neurons and their supporting cells. Its function, on the other hand, is a dynamic process that involves the way these neurons communicate through electrical and chemical signaling. As relays between cells are repeatedly made, they create complex physical networks of connections—which in turn become part of the structure of the brain. In this sense the brain is “plastic,” literally shaping itself according to what it responds to.

Where Does It Come From?: Heredity and Environment

“I’m not surprised that Sally is having trouble with math.” Her mother, Mrs. Strang, was apologetic. “I was hopeless in math even though I was a good student otherwise.” Sally, now a fifth grader who had just won the school spelling contest, was struggling mightily with her math assignments, particularly those involving “story” problems, charts and graphs, and geometric forms. We decided to ask Sally’s math teacher to work individually with her after school, and her mother agreed that they would practice together at home with some materials designed to improve concepts of space relationships. As Mrs. Strang left my office, I noticed that she first turned in the wrong direction before she started down the hall, and I recalled a much earlier conversation in which she confided that she didn’t let Sally climb trees for fear she would hurt herself.

Did Sally inherit her math problem? Did she pick it up from poor teaching? Can we blame it on a lack of experience with physical and space relationships in her early years? How about her best friend, Megan, who started to read and calculate when she was three and gets straight As with very little effort? Was she born smart or did her parents do something right? Should we switch the “blame game” to parental genes?

Does heredity (“nature”) or environment (“nurture”) play the major role in development? There is such a constant interaction between basic capacity and experience from the moment of a baby’s conception that the question is impossible—and really unnecessary—to answer. Every child inherits a physical brain structure and a timetable for development as well as chemical and electrical response patterns that strongly influence its functioning. A child’s personal tempo—the natural pace of responding and the speed of carrying out activities—also seems to be genetically determined.

Other inherited dimensions of personality have their roots in the brain, such as introversion or extroversion. Some children are shyer, while others are more outgoing and people-oriented from the beginning, behaviors that reflect activation in opposite sides of the brain in new or challenging situations. An easy or difficult disposition related to the balances of brain chemicals may also come with the package. The tendency to act impulsively, linked to the function of a specific area of the front part of the brain, seems to be present in some families, although you will learn later how envionments affect this behavioral style. Family patterns for the timetable of physical and intellectual development make some children pass through the stages of growth more quickly than others, although more rapid maturation does not necessarily predict a better final outcome.

Certain constellations of abilities, such as music, engineering, or literary talent, seem to cluster in some families; there are also some types of learning problems, such as developmental dyslexia, which are hereditary and involve specific differences in brain structure and function. Nevertheless, in the case of dyslexia, the language environment at home and the type of reading instruction a child gets can determine the severity of the problem and even how the brain functions during reading.

Studies of identical twins, who have identical genes, have also demonstrated the inherited stability of some aspects of intelligence even when the twins are raised separately. Since many different genes are involved in intellectual ability, it is not easy to pin down this complex phenomenon. Some severe psychological problems, such as depression or schizophrenia, also have a genetic component (both structural and biochemical differences have been found in these brains), although identical twins often differ in whether they become schizophrenic, suggesting involvement of environmental factors as well.

A Two-Way Street

The child’s personality and response style also help determine the way he gets treated by those around him. Some children are just plain “difficult,” and some are harder for parents to relate to because they are temperamentally very different from the rest of the family. Naturally, their behavior increases the stress, and thus affects the response, of the adults in their life. No doubt Aaron was one of these youngsters. Understanding the problem enables us to help such children while making the parent’s role an easier one.

What accounts for Sally’s math problem? Undoubtedly a combination of factors. Rather than trying to pin responsibility on genes or early experiences, our job is to appreciate her particular way of learning and provide new experiences to enhance it. In short, neuropsychologists tell us that the human brain comes into the world programmed for certain aspects of learning and behavior, but many of these are susceptible to alteration.

Now, as a prelude to understanding what we can do about helping children develop their own brainpower, let us turn to some basic ideas about how the brain is structured, how it functions and grows, and how it directs learning.

THE DEVELOPING BRAIN
A Tough Start

One of my most poignant recent experiences involved kids who experienced a really tough start in life. I was invited to present a workshop at a conference hosted by an international group of parents of adopted Romanian orphans. The plight of these youngsters has been well-publicized, as it is one of the most appalling examples of child neglect and abuse ever uncovered. Committed to grossly understaffed orphanages by desperately poor parents, these children were fed gruel out of bottles and confined in cribs—sometimes for years. Many lacked even minimal interaction with adults or peers, physical or emotional stimulation, language, toys, or any of the other necessities we normally take for granted.

These cases have provided a tragic study in the developmental consequences of early deprivation. Indeed, depending on the age of adoption and the child’s condition at that time, it appears that some aspects of brain functioning may have been compromised beyond recovery. On the other hand, as I made my way to conference sessions through a playful and energetic bunch of kids and parents, I was astonished at the amount of recovery that had obviously taken place. The parents I met, as a group, were singularly devoted to these children; many had provided countless hours and varieties of expert remediation—in some cases starting almost from scratch. Most important, of course, they had also provided vast quantities of love and emotional support—a most inspiring group of people!

I was particularly struck by the parents’ reports that, although many of the children were struggling with various types of learning problems, many had overcome major cognitive obstacles. The main barrier to “catch-up” was in the social and emotional realm—particularly the ability to relate effectively with loved ones or friends. Whether or not some of these youngsters will ever be able to overcome that handicap is an unanswered question, since there are “critical periods” early in life for such basic emotional and personal qualities. The good news is that many of these children were still making progress, even after a neural window of opportunity was presumably closed.

One moral here is that we tend to underestimate the awesome possibilities in the human brain, and we should never give up on any child. Another—which is daily confirmed by research—is that meeting a child’s needs for nurturing by a loving and dependable caregiver is even more critical than trying to develop intellectual skills. So let’s begin our tour of the developing brain with the “nonthinking” areas that undergird the “thinking brain” and may even be able to switch it on and off for learning.

A Lizard Underneath

Recently I heard two preschool teachers discussing a problem that arose when several children established a pecking order for use of the jungle gym and began to “fight invaders.” One teacher remarked, “I bet their little reptilian brains are at work here. They’re not purposely being mean, but we’d better teach them some civilized ways of managing territory!”

Rather than insulting her students, this teacher was referring to the pioneering work of Dr. Paul MacLean, who gave us a lasting metaphor for understanding both the brain’s structure and some of our own more “primitive” characteristics. Although current research has expanded and complexified MacLean’s model, I still find it useful for explaining how lower centers and thinking centers interact.

MacLean’s “triune brain” model posited three different brains interacting within one: a reptilian, a mammalian, and a human brain. The latter, the cerebral cortex, is the “thinking” brain, the one we hear most about, but the others are constantly on duty. The so-called “reptilian brain,” or “R-complex,” lies at the base of the brain and of behavior. It produces such instinctive behaviors as foraging for food, grooming, establishing territory, and forming social groups. Deep below the level of consciousness, these tendencies can be hard to change.

Perhaps some of the annoying “habits” of children, such as forming cliques, fighting, imitating peers, or even biting fingernails when under stress emanate from these lower brain centers. Although the topmost, human layer of the brain may find its reptilian neighbor unreasonable at times, anyone who has tried to talk a child out of a seemingly instinctive habit realizes that MacLean may have a point. As an eighth grade teacher, I learned the hard way that my students’ self-grooming rituals usually took precedence over use of their higher thinking centers. And I won’t mention adults’ behavior at social gatherings.… 

THREE BRAINS IN ONE
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Current research shows that this “R-complex” is linked in ascending and descending loops of connections that extend even to the highest control centers of the cortex. Lower, reflexive brain centers operate to keep us safe; if a child feels seriously threatened, this network may block messages to higher-level centers and respond irrationally; at this point, reasoning usually doesn’t work. A firm, calming hand and some quiet time to feel safe once again may help get the cortex back in control.

I recently saw some truly “primitive” behavior at the corner of 73rd and Broadway in New York City. A three-year-old was lying on the sidewalk having the mother of all temper tantrums while his helpless mom stood over him, employing a series of logical arguments as to why he couldn’t have any more candy and why he should get back into his stroller.

Meanwhile, totally out of control, the child simply screamed and kicked harder. Now I am a grandmother who prefers to pass screaming children back to their parents, so I restrained my urge to gently but firmly pick him up, give him a big hug, replace him in the stroller, and start moving. I also try to refrain from giving unsolicited advice to strangers, but mom should know that while it is good policy to use words to explain things to children and offer them reasonable choices, we can’t expect them to respond to adult reasoning when their lower brain centers are in control. Young children are still very much at the mercy of nonthinking parts of their brains, and they simply cannot muster the intellectual controls that we expect of adults.

Older children, too, can find themselves emotionally out of control when they feel that their own interests or even safety are threatened. My experience suggests that times of rapid neurological change—such as early adolescence—puts them particularly at risk for reptilian-type reactions. (See chapter 5 for guidelines for this age level.) While older youngsters have already developed some feedback loops to put the cortex in charge of irrational behavior, even adults sometimes fall prey to these “lower” brain urges (“Give me chocolate!”) and have trouble with rational controls. (Actually, a craving for chocolate may stem from neurotransmitter imbalances, which do affect all levels of brain function, so when I sneak a candy bar I simply imagine that I am enhancing my serotonin levels!) Fortunately, the adult brain has many more control circuits going down than impulsive ones going up, but these take a long time to develop.

At any age, if you want your child to be an effective learner, put the fundamental needs for a safe environment, a sense of having choices, and reasonable limits at the top of your list of priorities. And don’t forget the calming effect of hugs, music, exercise, or a friendly hand on the shoulder.

The Mammal’s Hidden Agenda

The next level up, MacLean’s “mammalian brain,” corresponds to the so-called limbic system, also referred to as the “emotional brain.” This important collection of organs, lying beneath the thinking brain and below the level of consciousness, participates as well in attention, motivation, and some aspects of memory. It, too, operates in loops with higher and lower centers. The bottom line: emotions are integrally involved with all but the most rote-level learning. Educators can apply this research by getting students personally and actively involved. For example, interesting but intellectually challenging projects—movement, color, music, and other expressive forms—enhance higher-level learning. At all ages, a positive emotional climate, which encourages the student to express feelings and make choices, also helps. In fact, schools’ neglect of these needs may account for many problems in “motivation,” to be discussed in more detail in chapter 8.

One little gadget in the limbic system, the amygdala, filters incoming experience through a lens of past associations with fear or major stress. Profound negative associations trigger signals of avoidance throughout the brain and body. An example might be a child who is a poor reader repeatedly humiliated in class; subsequently in similar situations, the amygdala sends danger signals to other brain centers, which respond by putting out stress hormones. This reaction can become a vicious cycle that keeps the child from being able to use what he does know. As a learning therapist who works with kids who have had lots of stressful learning experiences, I can guarantee that it takes time and patience to undo these negative connections.

The brain can be physically altered in other ways by chronic emotions. Another limbic structure, the hippocampus, which underlies factual memory, is actually reduced in size by chronic high-level stress.

This does NOT mean, however, that children shouldn’t experience “good stress,” which enhances learning. Challenge without excess threat is the secret—the positive feeling of tackling a manageable difficulty with the promise of success. This kind of learning energizes the cortex and helps establish memory. Trying to make learning too much easy “fun” robs it of both challenge and joy.

Neurochemicals for Learning

Subcortical areas are continually at work regulating chemical transmitters—generally referred to as neurotransmitters, peptides, or neurohormones—that enable brain cells to communicate with each other and thus direct much of the functioning of the brain. This field is currently one of the liveliest in brain research, as differences in the effectiveness with which each individual’s brain creates and uses neurotransmitters account for major shifts in physical, emotional, and intellectual well-being. Insufficient uptake of serotonin by brain cells, for example, is linked to depression; current medications for this condition work by enabling cells to utilize serotonin more effectively. Likewise, some forms of dopamine and other members of the catecholamine family, such as norepinephrine, are associated with risk-taking behaviors and attention deficit disorders, among other things. The mechanism by which this relationship operates is still unclear, but you will find more about attention disorders in chapter 4.

Also unclear is the role of heredity or environment in establishing one’s neurochemical balance. Without doubt, your genes account for a great deal, but environmental factors such as nutrition, physical activity, sleep patterns, and emotional state also play a role. The brain may even be able to reset its chemical habits according to experience—especially if it comes during a critical period of development. Alarmingly, some research has indicated that severe early emotional deprivation or abuse may permanently alter the brain’s ability to use serotonin for feelings of well-being, sociability, and emotional stability. Since a part of the higher-level cortex (orbitofrontal cortex) that is intricately linked to limbic structures is in a rapid growth phase between eight months and three years, abuse or lack of appropriate face-to-face human interaction at this time may impair a child’s long-term ability to relate positively to others. This finding may account for some of the issues found in the Romanian orphans. Likewise, the fact that infants of depressed mothers exhibit a depressed pattern of brain function may indicate that genes and experience are already interacting to set the child up for problems. On the other hand, surging neurotransmitters probably account for the mental “high” that sometimes comes with strenuous exercise, perhaps explaining why teachers have observed elementary students’ reading scores rising right after an active play period.

One stunning finding is that the same brain chemicals operate on the heart, stomach, and other body organs. In other words, says Dr. Candace Pert, “When you’re teaching a child’s brain, you’re also teaching her spleen!” The enormous implication here is that education must be a total process, considering all of a student’s needs, not just aiming at the intellect. When choosing a school, look for one that is humane and healthy as well as academically minded.

Best for the Brain — at Any Age

To me, this research, although still in its infancy, confirms the value of what we all know is best for children and teens: emotional stability, good nutrition (at least as good as you can persuade them to consume!), plenty of time for play and exercise, attention to sleep schedules, and choice and responsibility within a reassuring daily structure. It also suggests pretty strongly that beating children over the heads with academic “standards” while neglecting more basic needs (such as breakfast, recess, or even art and music) may have very unfortunate long-term consequences.

Building Neural Highways: The Cerebral Cortex

Often referred to as the neocortex, or simply the cortex, the “thinking brain” is composed of six layers of nerve cells (neurons) and supporting glial cells that form a blanket (“gray matter”) over the lower areas. The brain’s surface area is so large that it must actually fold in upon itself. If your cortex were laid out flat, it would cover an average-sized desk! At birth it is like an untracked plain, but it is already building complex neural highway systems as messages are transmitted from cell to cell. Because the quality of these message systems depends heavily on environmental input, they provide a map for parents to help their children develop strong mental equipment for learning—without pushing.

The geography of thinking does not develop automatically. At birth the brain contains hundreds of billions of nerve cells, but these neurons must become organized into systems for perceiving, thinking, talking, and remembering. The first two years are a period of dynamic change for the cortex.

Amazingly, although the number of cells actually decreases, brain weight can double during the first year of life. How? As neurons respond to stimuli seen, heard, felt, or tasted, they fire off messages that build new physical connections to neighboring cells, linking them into efficient relay systems.

Once neurons form, they must compete to make connections. Each neuron is equipped with a treelike structure of hairlike receptors called dendrites, and a projecting axon, which may vary from a few millimeters to as much as a yard in length. At birth the dendrite spines are sparse and undeveloped, much like the branches of a young tree. During the first six months after birth they become extremely active as sensory messages bombard the infant brain, which must learn to receive them and then pass them from one area to another. Each neuron in a message system picks up signals with its dendrites from the axons of neighboring neurons. It projects this electrical “action potential” down the axon and over a gap, called a synapse, where the neurotransmitters do their work to complete the connection. Synaptic connections are strengthened by repeated use; if they fail to connect, they die off. 

THE DEVELOPING NEURON: HERE LEARNING BEGINS

[image: ]

During the first three years, while the brain is constructing this mental infrastructure, it uses an enormous amount of energy—approximately twice the amount used by an adult. If your child is sometimes inconsistent, difficult to reason with, negative, or just plain cussed, it may be partially because her brain is truly experiencing a typhoon of development—and things may seem pretty confusing to her. Those of us with adult brains need to be sympathetic, firm, and as patient as we can. Similar spurts in neural development occur at other times, including early adolescence. Recommendations for appropriate brain-building activities at every age are contained in the following chapters.

Help! My Child Is Losing Brain Cells

It seems logical to believe that the more synapses we have, the better our brains will work. Actually, the human brain has the potential to adapt itself to multiple needs; it develops skill and efficiency by clearing away (“pruning”) the dead wood and strengthening those connections needed by that particular child in that particular environment. In fact, some studies of children with autism or retardation suggest that their brains may be overly cluttered with excessive synapses; for some reason these brains did not “prune” themselves effectively.

Cells that are stimulated by picking up and relaying messages become stronger. Dendrite spines are strengthened until each sapling has become a complex, heavily branched tree. This “arborization” of dendrites is one of the main ways in which the brain grows during childhood and adolescence. Parents and grandparents should be encouraged by new research indicating that older adults who keep their brains active and challenged will continue to grow dendrite projections throughout life. Nonetheless, childhood is the period of most dynamic change and the time when the brain is most plastic.

What makes synapses and neural networks form? Active interest and mental effort by the child are major factors. Every response to sights, sounds, feelings, smells, and tastes makes more connections. Like a pathway through a forest, the neural traces are at first faint, then, with successive trips, the trail becomes more distinct and easier to traverse. The more exercise the system does, the more automatic and expert it becomes.

Each child weaves his own intellectual tapestry, the quality of which depends on active interest and involvement in a wide variety of stimuli. The home environment provides the raw material for this masterpiece.

“Readiness” and the Brain

The brain’s functioning is so complex that multiple areas and systems of neural connections must work together for any task. For example, brain scans of adults doing related language activities—listening, reading out loud, reading silently, and thinking up words—show activity scattered all over the brain, depending on the activity. If a child’s brain is not prepared—either by maturation or experience—to function in this complex manner, learning may be difficult and frustrating. This gets us to the important idea of “readiness” for learning.

The brain’s readiness to learn anything quickly, efficiently, and enjoyably appears to be predicated partially on the density of synapse formation in the relevant systems and partially on a process called myelination. Myelin is an insulating fatty substance that develops in the brain from before birth until age twenty or thirty. It gradually coats message-sending axons to help them transmit messages more quickly. Before a system is myelinated, messages are likely to travel erratically and may get lost in the shuffle of competing connections. Likewise, in some brain diseases such as multiple sclerosis, myelin is destroyed, interrupting transmission of messages over motor neurons that control movement.

The order of myelination is mainly set by nature, although nutritional factors may influence the amount of myelin laid down. Some speculate that essential fatty acids, particularly those present first in breast milk and then in a healthy diet, are part of this picture, but much is still unknown about this important question. It does not appear to be possible to speed up myelination, although a wide range of physical and mental challenges may pave the way.

Overall, myelin formation starts at the top of the spine and moves up to higher, more complex brain structures at the same time it is progressing down the spinal cord. For example, when the baby is born, structures in the lowest brain centers that are needed for reflexive sucking are well developed, but those for walking, talking, or bladder control are still not myelinated. Common sense tells us that it is useless to try and get a newborn to walk alone, but at about one year, when those connections have matured, it may be difficult to prevent.

“We Had Just about Given Up—and Suddenly He Just Took Off!”

The cycles of myelin formation coincide with the child’s mastery of increasingly complex learning throughout the school years and early adulthood. I have worked with many families who struggled for years with a “problem” child who suddenly “got it together,” even in his mid-twenties or later. Eventually the efforts pay off when the brain is ready—on its own schedule.

A fine line exists between appropriate support and excess pressure. Although we can certainly stimulate development of cell networks when they are ready, many aspects of this growth cannot be rushed. It is possible to force skills by intensive instruction, but this may cause the child to use immature, inappropriate neural networks and distort the natural growth process. Trying to speed learning over unfinished neuron systems might be akin to racing a limousine over a narrow path in the woods. You can do it, but neither the car nor the path ends up in very good shape! Moreover, the pressure that surrounds such learning situations may leave permanent emotional debris. There is an order in which learning is programmed to take place; while it can be encouraged, it need not be forced. We will take a closer look at solid early foundations for higher-level skills and the issue of school “readiness” in chapter 4.

Since we don’t know yet—if we ever will—how to speed up physiological readiness, the best advice is to concentrate on what we do know how to do: provide an array of interesting, curiosity-stimulating objects and experiences, be available to provide a “scaffold” to challenge new learning, and let the growing brain take what it needs. I have seen too many kids who have turned off, tuned out, and even been labeled “learning disabled” because important learning came at the wrong time and in the wrong way.

Recently I met a young mother who was feeling frustrated because her three-year-old daughter had stopped asking for the word cards that had been a part of her life since infancy. “She was reading so well,” lamented Mom. “We had just done ‘stamen,’ ‘pistil,’ ‘filament,’ and ‘petal’ when suddenly she turned off.” I resisted my impulse to ask why a three-year-old is reading about flowers when she should be learning about them firsthand, and suggested she have patience. A week later I saw her again and inquired if things had gotten better. “Well, sort of,” Mother replied. “Yesterday she finally asked for some new words, but the only ones she wanted were ‘poo-poo’ and ‘yuck.’ ” Perhaps the limbic reptilian brain has some wisdom after all!

MAPPING THE ORDER OF DEVELOPMENT
The Infrastructure of Intelligence

A better alternative to forcing pieces of adult learning on a system that can’t yet integrate or organize them is to follow the natural pattern of brain development—from inside to outside and from back to front. Starting at the top of the spinal cord, the fetal brain first develops brain stem structures for reflexes and basic motor coordination. These important foundations enable us, for example, to hold our bodies upright, stay alert, and execute physical movements such as crawling.

Sensory Experience and Movement Build Brains

Many organs and systems comprise the infrastructure of the “thinking brain” and help illustrate just a bit of its vast complexity. A large organ called the thalamus receives input from the senses and directs it to the appropriate parts of the cortex. The reticular activating system directs consciousness, serving as a sort of gatekeeper to alert the brain, through relays in the limbic system, when it needs to pay attention. Other ascending and descending pathways comprise the basal ganglia, which help direct motor behavior and attention. Although these systems originate beneath the cortex, they are intricately connected to it. As the child matures, she perfects the ability to use these pathways to send messages from the cortex to lower brain areas, for example to voluntarily refocus attention on what the teacher is saying rather than on the kids playing outside the window. In chapter 4 you will find specific suggestions about increasing attentional abilities as your child grows.

Movement, particularly stimulation by rocking, spinning, or hanging upside down, helps develop a large and important area behind the brain stem: the cerebellum, which connects the vestibular system that is linked to the balance mechanisms in the inner ear. The cerebellum also interacts with higher, frontal levels in the brain for cognitive skills such as language, social interaction, music, the ability to perform repetitive activities automatically (e.g., handwriting), and perhaps attention.

During fetal life the infant is rocked as the mother moves about, and its self-initiated gyrations add to the stimulation. The cerebellum has a large growth spurt in the first two years, but continues to grow and change even into adolescence. The fact that most kids love to spin and hang by their knees—and most adults don’t—is one more evidence that the brain tends to seek out the activities that it needs at different periods of development. Don’t let that hypnotic screen of the TV or computer seduce them from these natural and important types of activities. Real “smarts” start from the bottom and work up—not from some programmer’s idea of what needs to be pushed in from the top!

After birth, physical activities are one of the child’s main means of advancing physical, intellectual, and emotional growth, so you should encourage many forms of body movement. Most infants and toddlers respond happily to physical stimulation, and you can boost brain integration as you and your child play with rhythms and melody, dance together to music, crawl through tunnels, balance on boards, or climb on playground equipment. “Sensory integration therapy,” which expertly uses such activities to rewire circuitry that failed to develop during the earliest years, may help some children who are poorly coordinated, “clumsy,” “scattered,” or socially inept.

Good elementary schools incorporate lots of hands-on, active learning. Even middle and high school students can profit from physical experience and movement that enhance learning. Hands-on projects, arts experiences, and sports remain important at all grade levels.

CRITICAL PERIODS: A BIZARRE STORY

One important concept in developmental research is that of “critical” or “sensitive” periods. These are times when the brain is in an active period of growth and change. At these times, skills may need a certain degree of stimulation in order to develop fully. You might think of it as a window of opportunity when skill practice or teaching will be most effective.

One of the classic illustrations of sensory deprivation during a critical period for language is the case of Genie, an initially normal girl who was kept locked in a tiny room by her psychotic parents from the ages of twenty months to thirteen years. Rather than conversation, Genie was “barked” at by her father, who punished her severely if she attempted to make noise. Because she had missed all language stimulation during the years before adolescence, a period critical for many aspects of language development, including grammar or syntax, Genie became a source of great professional interest as well as compassion when she was finally discovered and hospitalized. She developed some vocabulary after intensive teaching, but has never been able to form normal grammatical sentences; her “language” is directed from parts of her brain that would not ordinarily be involved.

Stories like this are scary and make us wonder what we may be missing out on that will leave our children with permanent “holes” in skill development. Yet Genie’s case is extreme, and critical periods in human development generally allow us some leeway; only the most fundamental emotional, social, sensory, and language skills—which are almost sure to be stimulated by any sort of natural environment—seem to have a strictly closing window of opportunity. In the ensuing chapters you will learn more about applying the notion of sensitive periods to positive development of sensory skills, language, second language learning, attention, and motivation.

Until we learn more, it makes sense to give your child plenty of human interaction and a rich sensory and language environment without bombarding that sensitive brain. Someday we may be able to chart the timetable of neuronal maturation and plan a program for each child. In the meanwhile it is heartening to consider how much the human brain can reroute itself around difficulties.

THE PLASTIC BRAIN
Neurons Need Connections

As raw material for thinking and learning, nature cleverly equips the infant’s brain with an excess of neurons. At birth, much cortical tissue is uncommitted, “plastic” in its ability to develop. Even while the brain grows rapidly during the first two years of life, extra neurons are dying off as cells compete to make connections. When an activity is carried out, the brain stimulates itself to repeat the neural relays involved. Thus, lopsided development may result if some groups of neurons are stimulated at the expense of others.

One of the most well-researched examples of this job redistribution occurs in the brains of people who are born deaf. Because their auditory brain systems are never stimulated by sounds, some of these cells reroute their extensions into other parts of the brain, such as the visual system. By the time these people are adults, scans of their brains show that when they see a flash of light, they respond with parts of the brain normally used for hearing as well as with those originally intended for seeing.

Another dramatic evidence of “neuroplasticity” comes from the long-term study of children who had an entire half of their brain removed because they had intractable epileptic seizures. To everyone’s amazement, such children develop the functions normally served by both sides, although competence in each may be diminished.

On a lighter note, one study of London cabbies’ brains showed extraordinary development in an area associated with navigation and spatial memory. It came, however, at the cost of a little shrinkage in some other areas.

While some functions—such as basic sensory skills—are served only by specific groups of cells in the brain, higher thinking processes require interacting systems that can be somewhat rearranged. The prognosis for bypassing damage to early “hard-wired” areas, such as in the motor difficulties associated with cerebral palsy, is not so optimistic as that for later-developing skills.

The brain’s plasticity is at a height in the newborn, but even adult stroke victims can develop new connections to bypass damaged areas. Since some degree of plasticity extends even into old age, there is hope for all of us!

We have indeed come a long way in penetrating the “black box,” but many myseries remain. Brain theories change, as do the environments of childhood, but the basic necessity of love and caring between adults and children do not. The brain has its own timetable and built-in wisdom.

The next chapter begins our exploration of the ways in which this dynamic process takes place, and how parents and teachers can help develop each child’s unique pattern of abilities.




End of sample




    To search for additional titles please go to 

    
    http://search.overdrive.com.   


OEBPS/images/Heal_9780307788948_epub_016_r1.jpg
p/ay at Home

I LIKE To PLAY on our
SwinG SET WHen 1AM AT
HoME. I LIKE TO SIT oN

THE Top





OEBPS/images/Heal_9780307788948_epub_015_r1.jpg
MY ROT IS N PRS
SE Ty PRD BKS
SUNS WKy
SE F MID P
Tk DQT  wyg





OEBPS/images/Heal_9780307788948_epub_014_r1.jpg
25%

THECURVEOF @

135%

AVERAGE

u% %

135% 25%

3 100 s

1Q Scores and Percentage of
Individuals at Each Level





OEBPS/images/Heal_9780307788948_epub_013_r1.jpg
MuscLe
ORGANZATION

" OUTPUT





OEBPS/images/Heal_9780307788948_epub_012_r1.jpg
sront J
STORAGE *

REPETITION

o I

SEQUENCING

b “Flower"
MUSCLE
ORGANIZATION

. OUTPUT





OEBPS/images/Heal_9780307788948_epub_011_r1.jpg
HMapping Icteas:
Seme Causes of the Cwil War






OEBPS/images/Heal_9780307788948_epub_010_r1.jpg
"
leciduou.
@






OEBPS/images/Heal_9780307788948_epub_L01_r1.jpg







OEBPS/images/Heal_9780307788948_epub_cvt_r1.jpg
YOUR CHILD'S
GROWING MIND

Jone M. W, PR







OEBPS/images/Heal_9780307788948_epub_019_r1.jpg
<AnEHMGOE

Seg

SYMBOLIC
Z






OEBPS/images/Heal_9780307788948_epub_018_r1.jpg





OEBPS/images/Heal_9780307788948_epub_017_r1.jpg





OEBPS/images/Heal_9780307788948_epub_005_r1.jpg
FRONTAL LOBE

\Motor Corléx
Prefrontal Cortex, _ \

PARIETAL
LOBE

fés) occipmaL

‘ti‘ LOBE
=

@
B

TEMPORAL
LOBE

"The Gatekeeper"
CEREBELLUM





OEBPS/images/Heal_9780307788948_epub_004_r1.jpg





OEBPS/images/Heal_9780307788948_epub_003_r1.jpg





OEBPS/images/Heal_9780307788948_epub_002_r1.jpg





OEBPS/images/Heal_9780307788948_epub_tp_r1.jpg
Your
Child’s
Growing
Mind

Brain Development
and Learning from
Birth to Adolescence

Third Bdition

JANE M. HEALY, PH.D.





OEBPS/images/Heal_9780307788948_epub_001_r1.jpg





OEBPS/images/Heal_9780307788948_epub_021_r1.jpg
I Lke to play i the
Sandbox. T like to ploy with

the thing yow put the sand /o
ana then it all comes out.





OEBPS/images/Heal_9780307788948_epub_020_r1.jpg
2
40
0

;T:T RTS

THE Iy
j\
@

WY DAD RTxTIT
NOO =¥ prfs
N2T RT





OEBPS/images/Heal_9780307788948_epub_cvi_r1.jpg
YOUR CHILD’S
GROWING MIND

Brain Development and Learning
from Birth to Adolescence

Jane M. Healy, Ph.D.





OEBPS/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/images/Heal_9780307788948_epub_009_r1.jpg





OEBPS/images/Heal_9780307788948_epub_008_r1.jpg





OEBPS/images/Heal_9780307788948_epub_007_r1.jpg





OEBPS/images/Heal_9780307788948_epub_006_r1.jpg





