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Praise for Baby Minds

“A timely follow-up to the authors’ first book, Baby Signs, which was so well received by both scholars and parents. Baby Minds deals with the concerns of all parents and provides sound and well-written ideas and suggestions concerning milestones in early development.”

—John Hagen, Executive Officer,
Society for Research in Child Development

“This creative approach to early parent-child interactions is richly illustrated throughout with real-life examples. Baby Minds will help you catalyze your child’s intellectual and emotional growth.”

—Bart Schmitt, M.D., Professor of Pediatrics, The Children’s Hospital of Denver

“Fantastic! Baby Minds is an important resource for all caregivers of young children. Applying only half of the ideas in this book would insure the child’s preparedness for success in school.”

—Kathryn Barnard, Ph.D., Department of Family and Child Nursing, University of Washington

“In this engaging book, the authors take the most recent science on babies out of the lab and into the living room. Parents who read this book will appreciate their child’s development in a whole new way.”

—Kathy Hirsh-Pasek, Ph.D., co-author of Baby Talk: The Magic and Mystery of Language in the First Three Years of Life

“Excellent … a wonderful resource for parents, pediatricians, childcare providers, and anyone working with young children.”

—Robin L. Hansen, M.D., Chief, Developmental-Behavioral Pediatrics, UC Davis School of Medicine

“This useful book will help parents find that fragile but critical line between enriching their child’s intelligence and pushing too hard.”

—Jane M. Healy, Ph.D., author of Your Child’s Growing Mind and Failure to Connect

Praise for Baby Signs

“This book provides a remarkably simple, intuitively pleasing, yet fascinating way to enhance communication, social interaction, and the sharing of inner worlds between parents and infants before they can talk.”

—Daniel N. Stern, M.D., author of Diary of a Baby: What Your Child Sees, Feels, and Experiences

“This delightfully written book provides parents and caregivers alike a step-by-step approach to encouraging the use of Baby Signs. There’s more time for the kinds of positive interactions that are so important to a good parent-infant relationship.”

—Susan Crockenberg, Ph.D., Professor of Developmental Psychology, University of Vermont
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Welcome to the amazing world of the human infant. The trip we’ve prepared for you is a fascinating one, complete with glimpses into facets of the infant mind whose existence few parents—or researchers, for that matter—even suspected until recently. But before the tour begins, we’d like to take a few moments to introduce ourselves. So many aspects of our lives have contributed to this book that it’s hard to know where to begin. Certainly the fact that we have spent decades conducting carefully designed research of our own (culminating in our first book, Baby Signs) has made us appreciative of the ingenious research done by others. The discoveries made in developmental psychology laboratories around the world are more than just fascinating; they are also important for the guidance they provide parents and educators. What a shame if all this hard-won knowledge remained hidden in academic journals.

Our determination to make this information widely accessible is also a product of our many years in the classroom. Together we have taught literally thousands of college students. Many of these young people came to us already excited by the miracle of development and eager to learn more. Others were there for less lofty reasons. But no matter what their motivation at the beginning, we are proud to say that very few students ever left our courses without having had their eyes opened to the amazing inner world of childhood. We hope that Baby Minds will do the same for you.

Baby Minds is also a tribute to our own fascinating babies: Kate and Kai for Linda, David and Lisa for Susan. We have marveled, as every parent does, at the changes that seem to take place before our very eyes, the first three years passing so quickly that they sometimes seem like a dream rather than a reality. Our children are now well beyond early childhood, but the lessons we learned from them (and the new lessons Susan is learning with her two grandchildren, Brandon and Leannie) remain in our memories. These have provided some of our favorite examples of baby minds.

Finally, Baby Minds is the work of two best friends. Susan first came to the University of California at Davis in 1980 to begin her graduate work. Linda had arrived only a couple of years earlier as a new assistant professor. Within a few weeks of our first meeting, we developed a level of friendship and camaraderie that we never take for granted, even as Susan moved on to become a professor herself. We still work hard on research projects and writing, but we also laugh a lot—and it’s the laughter that we treasure the most.

Now that you know a bit more about your guides, fasten your seat belts—your tour is about to begin.


Introduction
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New Windows on Your Baby’s World
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NEWS FLASH!
Dr. Seuss a big hit with “brand-new” audience

Greensboro, North Carolina. Some forty years after first appearing on children’s bookshelves, Dr. Seuss’s books continue to delight and amaze the under-five set. Pull out Horton Hears a Who or Green Eggs and Ham at bedtime, and rare is the preschool child who doesn’t quickly fall under its spell. But some more recent additions to the Dr. Seuss fan club have caused a particular sensation among scientists interested in how the human brain develops. Little Micaelan is a good example. In contrast to the typical three- or four-year-old Seuss aficionado, Micaelan’s love affair began before she was born! What’s more, she “told” the world about it within hours of taking her first breath. The scientists who thought to even ask her the question were Dr. Anthony DeCasper and Dr. Melody Spence of the University of North Carolina at Greensboro. In a study designed to see if learning begins before birth, De-Casper and Spence asked a group of pregnant women to read a popular Seuss story, The Cat in the Hat, twice a day during the last six weeks of the pregnancy. Then, within hours after birth, the babies were given a choice of listening to a tape of their mother reading the story they had heard or a different one. When the votes, signaled by particular patterns of sucking by the babies, were finally tallied, the results were clear: These babies strongly preferred the familiar story, demonstrating to one and all that learning does indeed take place in the womb. While Mommy may not be seen before birth, she is certainly heard!
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Baby minds are precious gifts entrusted to parents for safekeeping. Only in the security of a warm and nurturing relationship and a richly stimulating environment will a child become all he can be. (photo credit itr.1)

Today we are at the dawn of a new understanding of what babies are truly like. And just as we have let go of the twentieth century itself, we are also letting go of our twentieth-century view of infancy. William James, a prominent psychologist in the early 1900s, captured the popular belief when he described babies as experiencing the world as “one great blooming, buzzing confusion.” At that time, infants were thought to be capable of little more than crying, sleeping, and feeding, unable to see things, including the people around them, or to distinguish sounds or voices.

It is surprising how long such beliefs have persisted. As recently as 1977, when a group of Seattle nurses asked first-time expectant mothers at what age they thought their babies would be aware of things around them, the average age the mothers reported was around two months. But some mothers predicted as late as one year of age! The truth is that, although her vision is not 20/20, a newborn can see things around her and can actually hear sounds while still in the womb—as our News Flash reports.

Over the past two decades, infant research has advanced by leaps and bounds to reveal amazing newborn abilities. Long before they can talk, for example, babies are able to count, remember events, and solve problems. They can recognize faces, see colors, hear voices, discriminate speech sounds, and distinguish basic tastes. Babies’ brains, it seems, are working overtime, processing information and building neural connections that will serve as foundations to their emotional, social, and intellectual development throughout life. Such revelations have led researchers to conclude that, if the infant’s world is indeed, as William James contended, “one great blooming, buzzing confusion,” then from the moment of birth—and in some cases, even before—the infant is actively searching, sorting, and organizing it in astonishing ways.

Are babies today developmentally more sophisticated than babies in the past? Babies have doubtless benefited from modern prenatal health care and nutrition, but it is almost certain that healthy infants have always had such abilities. That is, the new view of infancy is not the result of babies changing; rather, it is the result of developing innovative ways to help babies tell us what they know.

Scientific Ingenuity Pays Off

If you want to know whether a three-year-old can count to ten, distinguish a blue bird from a red bird, or follow simple instructions, you can simply ask him to count, point to the blue bird, or go outside and hop on one foot. And because a three-year-old has mastered language, pointing, walking, and hopping, he is able to provide some sort of response. But how can researchers tell what is going on behind the bright eyes of a three-month-old?
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By devising various ways to measure babies’ behaviors, such as sucking a pacifier or looking at an interesting object, infant researchers have been able to help babies “tell” them what they know. By measuring the rate of sucking, which changes when a baby is interested or bored, researchers have determined that newborns are able to differentiate some sounds of language, such as “pa” and “ba.”

Scientists have had to be clever as well as smart to meet the challenges posed by the inscrutable human infant. The techniques they have devised to figure out what babies see, feel, hear, remember, and so on, are downright ingenious. For example, since we know that newborns are usually willing and able to suck a pacifier, some researchers have harnessed this behavior as a way to help infants “describe” what they can do. With the help of innovative technology, researchers have been able to measure changes in rates of sucking, allowing babies to demonstrate their incredible ability to distinguish some sounds of speech. Babies, it seems, suck more slowly when they are paying attention to something than when they are “tuning out.” So when presented with similar speech sounds, such as “pa” and “ba,” babies were able to “tell” researchers, by changing their rate of sucking, that they noticed when these speech sounds changed from one to the other. Through a multitude of ingenious research methods such as this, we now know that newborns enter the world with all of their senses operating, some even before birth, allowing them, from the very beginning, to learn from their earliest experiences.

Good News for Parents and Babies

You probably agree that knowing more about your baby’s hidden talents makes day-to-day parenting more interesting. But will it benefit your baby, as well? For an answer, let’s go back to the Seattle study that asked first-time expectant mothers to predict the age at which their babies would be aware of the world around them. You’ll recall that the average age was fairly late, around two months. But the nurse researchers were also struck by the wide range of ages the mothers reported. While a few mothers (13 percent) expected their infants to be aware of their environment at birth, many more (36 percent) reported expectations later than two months, with some as late as one year.

This variability in the mother’s expectations turned out to be crucial. After the births, the nurse researchers visited each family’s home when the babies were four, eight, and twelve months old. Even though no developmental differences were apparent during assessment at birth, by one year of age the babies were clearly different from one another in their mental and psychomotor development. These differences persisted when the children were again evaluated at age two. And who were the more advanced two-year-olds? They were the children of the mothers who had had early predictions of their babies’ sensory abilities.
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When little Jordan is on her back, she’s entertained by the colorful toys hanging over her crib. When she rolls onto her tummy, she’s greeted with an equally interesting and stimulating quilt of various shapes and bright colors. Babies whose parents provide them with lots of things to see and hear are not only happier babies, they are also getting important early learning experiences. (photo credit itr.2)

Certainly there are many possible explanations for developmental differences. But the fact remains: The earlier a mother thought her baby would be aware of the world, the more competent her baby grew to be.

Why was this so? Because the mothers treated the babies according to their expectations. In the home visits, researchers observed that the mothers who knew more about their infants’ abilities were more emotionally and verbally responsive to their babies. They talked to them more. They provided them with more appropriate play materials and initiated more stimulating experiences. And they were more likely to allow their babies to actively explore the world around them.

So parents’ knowledge does make a difference. It makes a difference because knowledgeable parents are more likely to create a greater variety of early experiences to stimulate their young babies’ minds.

The Brain Connection

How could singing to an infant or blowing a dandelion under a toddler’s nose encourage her intellectual growth? The answer to this question is big news. It is why the words brain development have been virtually splashed across every newspaper and magazine in the past two years.

Science has recently discovered that a baby’s early experiences actually help to shape the physical structures of the brain. Stroke a newborn’s cheek—brain cells fire, and connections are made. Read Cat in the Hat to a three-month-old—more connections. New experiences produce increasingly more complex neural links and strengthen existing ones.

Up until a few years ago, it was thought that genetic contributions from Mom and Dad joined together, at the moment of conception, to create their offspring’s brain, complete with its predetermined wiring design. A child’s neurological development was then set off on a predetermined course to proceed as planned. What scientists have now learned is that Mom’s and Dad’s genes may determine only their baby’s main brain circuits—those that control basic functions like breathing, heartbeat, body temperature, and innate reflexes. That leaves trillions of complex connections to be determined by the stimulation that the child’s brain will encounter during its early years. Early environmental experiences like hearing music, for example, stimulate certain brain cells and cause them to develop connections to other brain cells. As the baby hears more and more music, more and more brain activity is generated in the “music” (auditory) part of the brain, stimulating increasingly complex circuitry. Believe it or not, even very young babies notice whether music is harmonious or discordant and prefer harmonies. They notice changes in melody and rhythm, and they even notice if someone they know is singing the song.

What’s even more intriguing is new data suggesting that the benefits of stimulation to one specific section of the brain also benefit other, seemingly very different areas of the brain. For instance, as you will hear about in more detail in Chapter 7, exposing young children to piano (or keyboard) lessons stimulates not only areas of the brain devoted to music, but also areas critical to certain kinds of mathematical thinking. What an unforeseen but delightful consequence: two effects for the price of one.

All these exciting new insights into brain development constitute really good news for parents and babies. More than ever, there is a sense that children have untapped developmental potential—potential that can be realized through fun interactions and challenging experiences during the earliest years. Parents can relish those hours of “quality time” and delight in knowing they are providing a solid foundation for future learning. And as more and more parents become aware of all this good news, fewer and fewer children will miss out on opportunities for optimal growth. Spreading the word is what Baby Minds is all about.

The Baby Minds Approach

Baby Minds is not about teaching your baby to read Russian, make complex mathematical calculations, or recognize a Picasso or a Dali. Instead, it is a translation of the most up-to-date scientific knowledge into practical techniques that you can easily incorporate into your daily routines. Baby Minds will take you on a fascinating journey through the world of infant research, where you will be introduced to many astonishing things your baby can do. With this knowledge in hand, you will be well equipped to give your baby the early experiences that she is truly looking for.
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It’s clear from the look on nine-month-old Brandon’s face that he takes his “brain building” seriously. His neurons, without a doubt, are firing away, processing information and building neural connections that will serve him throughout his life.

Baby Minds is organized around six important intellectual skills that are the cornerstones to our children’s future academic endeavors: problem solving, memory, language, reading, mathematical thinking, and creative thinking. Using a “News Flash” format, Baby Minds links early infant competencies to each of these six specific skills, the seeds of which are present at birth, waiting to be nurtured. With care and feeding, these seeds will grow into the neurological roots of the intellectual blossoms that will last your child a lifetime. If you are intrigued by the mysteries of your baby’s brain and the wonders of his developing mind, then Baby Minds is for you—and for your baby!


1
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Your Baby’s Amazing Brain

Remember that feeling of excitement and exhilaration the day your baby was born? You examined her tiny face and gazed with amazement into her unaccustomed eyes wondering what she must be feeling in her first experience of the “outside” world. If you were like most new parents, while you believed she was the brightest, most beautiful baby ever born, you had to admit that she didn’t yet seem to have much going on “upstairs.” But as we are now learning, appearances can be deceiving. While you were smiling and saying hello, rubbing her tiny fingers and stroking her cheek, her brain cells were firing away, activating various regions of her brain like the lighting of a Christmas tree. Far from the passive little bundle she resembled, your baby was hard at work, actively constructing the foundations of her future intellectual and emotional self.

Up until a few years ago, even infant researchers would have turned a skeptical eye on such a description. Now, however, with the help of incredible technology, scientists are able to actually observe physical activity in babies’ brains. Dr. Harry Chugani, a pediatric neurobiologist at Wayne State University in Detroit, is one of the most experienced baby-brain watchers around. Using positron-emission tomography (PET) scanning, which displays various degrees of brain activity in an array of vivid colors, Dr. Chugani has been able to witness the bright red glow of brain-circuitry building in action. And what he is seeing supports the notion that, from the moment of birth, the environment into which a child is born begins to sculpt the brain in ways that will have long-lasting implications for its owner’s future.
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As Dad gazes into the eyes of his newborn son, little does he realize that his baby is already busy at work, actively constructing the foundations to his future intellectual and emotional self. (photo credit 1.1)

Building a Brain

Construction of this miracle organ we call our brain begins just weeks after conception, when fetal cells destined to become brain cells begin to multiply at the astonishing rate of about 250,000 per minute. Produced in the neural tube (which will eventually become the spinal cord), the neurons begin their journey to various regions of the brain, like dedicated soldiers, to perform their assigned tasks. By the time a baby makes her debut into the world, she will have an astronomical number of brain cells (or neurons) to begin her developmental journey toward adulthood. In fact, it is thought that all the neurons she will ever have are present at birth—a mind-boggling 100 to 200 billion.

If newborns have all their neurons in place, why can’t they read, write, or speak? The brain still must undergo substantial changes in order to meet the challenges that each child will face throughout her life. Only through brain growth and development does a child truly become a social, emotional, and intellectual being—one who is able to build new friendships, revel in the joy of a new puppy, and master the complexity of long division.

One significant change that occurs in a young baby’s brain is simply that it grows bigger. At birth a baby’s brain weighs about 340 grams (about 12 ounces), and it continues to grow quite rapidly during the child’s first few years. By her first birthday, her brain has already more than doubled in weight, to about 1,100 grams. Amazingly, by age five, brain weight will have reached about 90 percent of its eventual adult weight of 1,450 grams (almost 3 pounds). These increases in brain weight result both from cells growing larger and from the development of miles and miles of interconnective pathways that allow cells to communicate with one another. And as a baby’s brain grows larger, dramatic changes take place in her ability to learn. Her memory becomes more functional, her language begins to develop, and her thinking skills are being continually refined.
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By the end of her first year, Madison’s brain has more than doubled in weight, assigned its cells specific jobs, and set up patterns of connective circuitry. This significant year of brain growth is evident in Madison’s advanced skills relative to her three-month-old brother, Cameron. (photo credit 1.2)

The various structures of a baby’s brain are also undergoing significant changes. Located atop the spinal cord and below the cerebral cortex, the subcortical structures are primarily responsible for basic biological functions such as circulation, respiration, digestion, and elimination, and for a newborn’s reflexive behaviors such as sucking. These subcortical structures must be fairly well developed at birth in order for a newborn to survive. But it is the development of the cerebral cortex that sets us humans apart from less intelligent animals. Advanced mental capabilities, such as thought, memory, language, mathematics, and complex problem solving, which are unique to human beings, are all made possible by the development of the cerebral cortex.

The cerebral cortex is not only the largest part of our brain, it is also the part that most of us typically envision when we think of a human brain. The cerebral cortex includes our two cerebral hemispheres, each responsible for various higher-level functions. For example, the left cerebral hemisphere in most people is in charge of language, whereas the right cerebral hemisphere is more responsible for nonlanguage skills, such as recognizing familiar faces, finding our car in the mall parking lot, or sighing when we hear the melody of our favorite song. A newborn’s cerebral cortex is relatively immature at birth compared to his subcortical structures. But as it grows in size and weight, begins to assign its cells specific jobs, and sets up patterns of connective circuitry, higher-level skills begin to emerge. It is the laying down of the neural wiring that connects each cell to a multitude of others that allows for the development of a mind.

Making a Mind

The “making” of a mind is all about neurons connecting with one another so that various parts of the brain can communicate. How do they do this? It mostly depends on the type of information that needs to be sent and the parts of the brain that need to receive it. Imagine you are living in California during the days of the wild, wild West when your first child is born. You can hardly wait to share the news with all your family. But sending birth announcements is somewhat difficult, to say the least, because most of your family members live in various states back East. You write a letter to your mother in Pennsylvania, your sister in Virginia, and your paternal grandmother in Tennessee. They in turn will send notes to various brothers, sisters, aunts, and uncles, who then send the news to a multitude of cousins and friends.

The moment you deliver your letters to your local Pony Express station, your news begins its long journey across mountains and valleys, rivers and streams. With mailbags slung across his saddle, the rider gallops toward the next relay station. As he reins in his horse, he tosses his mailbags into the arms of new riders, who lunge toward their own transfer points. The process continues until mother, sister, and grandmother have received your message and, in turn, launch messages themselves, each contributing to the ever-growing network of your family’s communication system.

What exactly, you may be asking, does this have to do with baby minds? A child’s developing neuronal circuitry works something like the Pony Express. Each neuron in a baby’s brain grows a long taillike extension called an axon, which has many fingerlike structures at its end. Each neuron also has a corps of message receivers called dendrites. Dendrites are armlike structures that reach out from the neuronal body to take incoming messages to its neuron. Each neuron may have many, many dendrites and will generate new ones whenever the brain encounters new experiences. An axon’s fingers reach out toward the receiver dendrites of other neurons but stop short of actually touching them—they just come very close. These remaining gaps, called synapses, are the ultimate conveyers of information throughout the brain.

When a neuron is excited by a stimulus from the environment, it releases an electrical impulse that travels down its axon and through the axon’s fingerlike structures until it reaches the synaptic gaps separating them from their target message receivers. The dendrites of other neurons—like Pony Express riders—stand ready and waiting to relay new messages to their ultimate destinations. What carries the message across the synaptic gap is a chemical called a neurotransmitter. (Think of the mailbag thrown into waiting arms.) Once across, this neurochemical message is converted back into an electrical signal to continue its journey toward the next awaiting neurons.
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Neuronal circuitry is our brain’s massive communication system. Messages are relayed over the trillions of synaptic connections that link the hundreds of billions of neurons that make up the human brain.

Wiring the System

Of course, the Pony Express analogy can carry us just so far. But a baby’s neurons do have an incomparable need to convey information to their relative neurons, some of which live on the other side of the “hemisphere.” Therefore, the brain must wire itself in such a way as to serve its own communication needs. How exactly does it do this? Until quite recently, it was thought that the process of wiring a brain happened pretty much automatically—that it was programmed by the genes and emerged with physical maturation. But researchers have now discovered that this automatic process, while crucial, accounts for a relatively small proportion of the 1,000 trillion synaptic connections that a newborn’s billions of neurons will make. That leaves hundred of trillions of these connections to be determined by an individual’s experiences.

Well, you have probably figured out where all this is leading—right back to you! As his parent, you are the primary source of structuring your very dependent infant’s world in ways that will provide his brain with the excitement and energy it craves. You sing him a new song, bzzt—a connection is made. You tickle his toes, bzzt—there goes another. You position his stroller so that he can watch his big sister turn cartwheels on the grass, bzzt, bzzt, bzzt—his circuitry grows more and more complex. Although the early years clearly aren’t the only years that matter, experiences at the beginning of life do get the ball rolling in appropriate directions. From his daily routine to his most unique encounters, the challenges you help your child meet during childhood influence whether he will maintain his natural curiosity, strengthen his innate intellectual capacities, be confident in new situations, and be trusting of other people. In short, these early years provide wonderful opportunities for you to help your child be all that he can be.

Brain Aerobics

The brain is very much like other parts of the body. If we want our hearts to grow strong and function at their optimal capacities, we must stimulate them through aerobic exercise. If we want to increase the size and strength of our muscles, we must put them to work on strenuous tasks to “pump them up.” Brain cells, to grow bigger and establish stronger connections, must also be exercised. But in the case of our brains, the “barbells” that will strengthen synapses and reinforce neural circuitry are the experiences of our lives. Depending on the extent to which a baby’s brain is exercised, it will begin to dedicate synaptic connections to allow the child to grow and learn and adapt to his ever-changing world.

At first these connections will be somewhat weak. But if they continue to be used, they will become strong and stable and will provide solid foundations for a child’s future growth. Watch, for example, a three-month-old trying desperately to coordinate his eyes and arms to grasp a toy dangling in front of him. You’ll notice the concentration in his face as he follows the toy’s movement with his eyes. He stretches his arms out toward his target, trying to bring his hands together to capture his reward. Alas, his efforts are in vain. His little fists collide but fall short of their destination. He tries again and again, each new effort sending an electrical impulse to nourish his synaptic connections. Three months later the fruit of his labor is obvious when, with the expertise of a typical six-month-old, he confidently reaches out to grasp the same toy in one smooth successful motion.
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Many scientists believe that in order for brain cells to grow bigger and establish stronger connections, they must be exercised. Early experiences are thought to provide opportunities to develop neural circuitry that makes future challenges easier to meet.

Use It or Lose It

Given how important synaptic connections between brain cells are to everything human beings do, it seems reasonable to expect adults, who are clearly smarter than your average two-year-old, to have a greater number. That’s why it came as a surprise to many folks that the average two-year-old brain wins the synapse contest hands down. Between birth and age two or so, synapses are developing like crazy, reaching numbers dramatically higher than we find in adults. These increases are due in part to genetic instructions but also to the brain finally having the chance to interact with the world outside the womb. As the child gets older, however, this dramatic increase not only comes to a halt but actually reverses.

Why the big increase in the first place, if so many of the same synapses are destined to disappear later? It seems this increase is nature’s way of making sure that each child is prepared to adapt to the challenges of any environment. It’s as though the brain sets up many more phone lines than necessary because it doesn’t yet know exactly which ones will be answered. But although the brain is generous in this way at the beginning, its generosity begins to wane if particular phones remain unanswered for too long. In other words, synaptic connections that are not exercised will atrophy and fade away from lack of use. Those that are exercised the most develop strong and stable connections. This is a normal and natural process, one that scientists call brain pruning, and it seems to support our need to “specialize” in meeting the demands of the world into which we each are born.

Take, for example, learning to speak and understand our native language. A baby born in China will face the unique challenges of learning Chinese. But his newborn brain will be well prepared for this task, and over the course of the next three years, he will become a fluent speaker of his native language. But what if a French couple, living in Paris, adopts this baby? In this case, the language challenge he encounters will be different. No problem. Even though the specific speech sounds of Chinese and French are quite distinct, the baby’s brain will be ready for either, or for any language for that matter. In fact, if his French parents hire a Spanish-speaking nanny to help care for him, he will easily learn both French and Spanish. But his potential to learn Chinese will gradually diminish if he is not stimulated by the sounds of Chinese. The synaptic pathways for the sounds of French and Spanish will grow strong, while the unused neurons will slowly wither and die.

Brain pruning is quite similar to the growth of a tree. Tree branches that have the most access to sun, soil, and water will grow strong and bountiful. Like the branches of a tree, those connections in the brain that are stimulated by the nutrients of experience will grow strong and be fruitful. As parents, we can help our children’s brains gain access to the environment’s richest resources, so that they will grow hardy, connective branches to support the development of our children’s exciting potential.

If Not Now, Maybe Never

When Susan’s grandson, Brandon, was just three years old, she got a good lesson in how early experience contributes to mastering skills. Brandon’s older cousins had introduced him to the video game system Nintendo, and like many children, he became absolutely obsessed with negotiating a little Italian character’s trek across an apparent brick wall. Susan remembers the eye-opening lesson when young Brandon became her disillusioned teacher:


One day as Brandon was maneuvering Mario across the wall, jumping over mushrooms and dodging turtles in hot pursuit of something that, to this day, remains a mystery to me, he turned and asked, “Mimi, would you like to watch me?” Of course, being the doting grandmother that I am and definitely wanting to reinforce his three-year-old attempt to share, I responded, “Oh, thank you, Brandon,” and settled at his side on the floor to admire his skills. After a few minutes, his generosity moved to a more sophisticated level. “Mimi, would you like to try?” With absolutely zero interest in attempting this myself, I feigned enthusiasm and gratitude as he placed the controller into my hands. Well, two seconds later the little Italian character toppled from the wall. Three more quickly aborted attempts, and Brandon quizzically gazed into my eyes. “This one is too hard for you, Mimi. Let me get you an easier one,” he offered. My new charge was Bugs Bunny, and needless to say, I was no more successful. Brandon pulled the controller from my hands and, with the most annoyed expression a three-year-old could muster, proclaimed, “Mimis aren’t good at Nintendo.”
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Newborn Baby Henry will experience a dramatically different world throughout his life than did his seventy-three-year-old grandfather. His brain will develop differently, too, allowing him skills and competencies that his grandfather could never even imagine. (photo credit 1.3)

This interaction with Brandon not only demonstrated how adept three-year-olds can be, but also made clear that Susan, despite her greater age and accumulated wisdom, had totally neglected to develop the particular neural circuitry necessary to be a Nintendo wizard. (In fairness, had the Nintendo control been replaced by a hula hoop, Susan would have performed “rings” around Brandon.) But does her abysmal performance at age fifty mean she could never master Nintendo? Probably not. Fortunately, our brains are amazingly competent organs that maintain the ability to meet new challenges throughout our lives.

The ability of individual neurons to wire themselves to take on new functions is known as brain plasticity. This pliable nature of the brain was first discovered in people who had suffered brain damage through disease, accident, or stroke. Patients who had damage in the language regions of their brains, for example, experienced problems with talking or understanding what others were saying. Those with injury to parts of the brain responsible for vision suffered problems with seeing. Doctors then began to notice that, to varying degrees, these patients gradually began to regain lost capacities. This, they found, was not due to the repair of brain cells. Rather, it was the result of other neurons coming to the rescue, taking over the duties of their expired counterparts.

While the whole phenomenon of brain plasticity absolutely amazed the scientific world, the most extraordinary observation was that the younger the patient, the greater the recovery. Clearly a major breakthrough in our knowledge of normal brain development, this gradual loss of brain adaptability as we age is now well documented. Known as critical or sensitive periods, these windows of opportunity are periods during which a child’s brain is the most receptive to environmental experiences. The size of the window, as well as the rigidity of its boundaries, varies across different periods of development. Sensitive periods are the optimal times for development to occur, while critical periods are the much more crucial ones.

One example of a sensitive period involves the ability to learn a foreign language. Language researchers now know that the optimal time to learn languages is from birth to around ten years old. Although the earlier the better, prior to age ten a child can learn a foreign language with relative ease and speak it without an accent. Why? The reason is that the language region of her brain is still highly adaptable. Of course, a fifty-year-old can learn another language—but usually with much greater difficulty. He will probably never achieve the fluency of a native speaker and most often will speak with a heavy accent. Once we are beyond our sensitive window, it’s much more difficult to hear the distinctive sounds of other languages and even more difficult to reproduce them accurately. (It remains a mystery to psychologists why American children are not offered foreign language classes in schools until they are in their teen years—almost exactly the age when the brain begins to lose its ability to handle the task.)

Of much more concern are the critical periods when development is an either-or proposition. In the case of critical periods, if a child’s brain is not stimulated during a specific window of time, that window shuts forever. For example, the critical window for visual development is very narrow—the first six months of life. If by around six months a baby is not seeing things in the world around her, her vision will never be normal. Equal visual stimulation to both eyes during the first six months is so critical that babies born with cataracts, particularly if the balance between the eyes is upset, must have them surgically removed as early as is safely possible. Left uncorrected, the risk for visual impairment, including permanent blindness, is extraordinarily high.
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It’s obvious that Claudia has fallen “head over heels” in love with her five-week-old son, Angelo. And because the first eighteen months of a baby’s life are critical in the development of social attachments, affectionate embraces such as this one build strong emotional bonds and secure, trusting relationships. (photo credit 1.4)

Not an Equal Opportunity Provider

Happily, the brain is much more generous with most aspects of development. With a series of critical and sensitive periods clustered from birth to around age ten or twelve, some windows of opportunity open early, while others open relatively late. The more you understand about the optimal times for development, the more you will be able to help your child’s brain get the stimulation it is seeking. Here are some of the key developmental windows in young children:

   ♦ Social Attachment (0–18 months):   

From the day your child is born, her brain is primed to build a strong emotional bond with those people who provide her with consistent loving care. Without positive social experiences during her first eighteen months, the ability to develop secure, trusting relationships becomes much less likely. Stress hormones affecting the area of the brain called the limbic system are thought by many scientists to be the culprit. Whatever the underlying mechanisms, it’s already clear that the emotional foundations she builds during these early years will strongly influence her relationships throughout her life.

   ♦ Motor Skills (prenatal–4 years):   

It is obvious as soon as a baby is born that his motor skills have already begun their developmental journey. As is equally obvious, much more must be accomplished before the child will be running, jumping, climbing, or riding a bike. Fortunately, since so much motor development must occur, the brain is quite generous in the time it allows for optimal growth. The brain is also quite forgiving when stimulation is not forthcoming during the optimal time. For example, babies in some cultures are carried on cradleboards during their first year or two, yet they learn to walk easily once given the opportunity to practice.

   ♦ Speech and Vocabulary (0–3 years):   

A child’s first three years are his most important for learning language. The more language he hears, the larger his vocabulary will be throughout his childhood and adulthood. In addition, what kind of talk he hears makes a difference. It is language spoken directly to a child during this language learning period that is most effective in building strong circuitry to support vocabulary growth and proficient language skills. This back-and-forth experience, by the way, is something no infant will experience while sitting in front of a television set.

   ♦ Math and Logic (1–4 years):   

Between the ages of one and four, children develop the capacity to understand logic and mathematical concepts. During this period, stimulating experiences can provide the optimal benefit. Stacking blocks and knocking them down, stringing wooden beads onto a piece of yarn, or counting a row of raisins before eating them one by one are all experiences that help a child become a skilled mathematical and logical thinker. Children whose opportunities are limited during this stage are more likely to fall behind their peers in school and will have to work extra hard to catch up later on.

   ♦ Music (3–12 years):   

Infants enjoy listening to music from birth, and by the time they are toddlers, they are enthusiastically dancing to the radio and singing songs. Playing a musical instrument, however, must wait until eye-hand coordination is sufficiently developed, around age three. But is there an upper boundary? Based on the few data available to date, some researchers suspect that the optimal window for learning to play an instrument begins to close around ten to twelve years. According to the theory, although adults can still learn to play an instrument, they are unlikely to develop the solid neural foundations necessary to become virtuosos. Although the final word isn’t in on the validity of this theory, there’s no doubt that the earlier one learns to play a musical instrument, the more years are available to hone the skill and to enjoy making music.

You and Your Baby’s Future

Throughout history an ongoing debate in the study of children’s development has focused on the degree to which parents influence the developmental course of their own children’s lives. Peers, schools, church, and television have each, at some time in this debate, been assigned the leading role in developmental theory. But recent research has scripted a different story of child development. Using the analogy of movie making, the brain is now cast in the role of the leading character whose every action makes a difference to how the story comes out. And just as an actor depends on a director to maximize her performance, so the brain depends on early experience to maximize development. Without interesting experiences to stimulate and guide development, the chance of an award-winning performance by the brain is in jeopardy. What role do parents play in our movie-making analogy? Parents are really the producers in this scenario, working behind the scenes to make sure enough resources are available from day one to make the final product—the story of their baby’s life—the very best it can be.
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