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A BRIEF WINDOW OF OPPORTUNITY



CHAPTER ONE

The Smart Advantage

What does it take to raise a smarter child? What must parents do during the first five years of life to ensure that their child is primed to excel in school and in life?

The good news is, raising a smarter child is easier than you think. It doesn’t require making an investment in expensive equipment or high-priced tutors. Nor do you have to devote every waking minute to demanding academic drills. There are easy (and I do mean easy) yet highly effective strategies that can vastly improve your child’s brain power. It’s as simple as playing the right games with your child, putting the right food on your child’s plate, maintaining a brain-enhancing environment in your home, and last but not least, giving your child lots of love.

I’m a neurologist, a physician who specializes in disorders of the brain and nervous system. At my offices at the Perlmutter Health Center in Naples, Florida, I have worked with both children and adults for more than twenty years. I am also a father of two teenage children. Over the past five years, there have been incredible breakthroughs in the field of neurosciences—particularly in the area of early childhood development—that have given us a new understanding of how the brain develops.

Science now tells us that the human brain is unfinished at birth. There’s a brief window of opportunity in a child’s life when parents can help create a brain that is built for optimal performance. Your child’s future depends on how well you do that job. If you do your job well, you will raise a smarter child who will fulfill his or her full intellectual potential.

When I was in medical school, the prevailing scientific view was that the brain you are born with is your brain for life. This belief has now been refuted. New and more effective imaging techniques have provided a window into the brain that has enabled us to see how the brain changes throughout our lifetime. We now know that the human brain is undergoing a constant and dramatic transformation from birth until about age 5 and, to a lesser extent, throughout our entire lives. The brain can be shaped and molded well into adulthood and even into old age, but the most important work is done in early childhood. And that’s when parents can make the biggest impact on the lives of their children.

During the peak time of brain development, every activity and experience leaves an indelible mark on your baby’s brain, for better or worse. The right kind of stimulation will create connections in the brain that promote intelligence and emotional stability. The wrong kind of stimulation—or lack of stimulation—can stifle intellectual development, destroy brain cells, and leave your child more vulnerable to learning or behavior problems down the road.

Some of you may be thinking: Isn’t intelligence largely determined by genetics? Won’t smart parents automatically have smart children? And if that’s true, what can you do about your child’s genes? We now know that for the most part, great brains are made, they are not born. From birth to age 3, up to 30 IQ points are up for grabs. Children may be born with the genetic potential to have a higher than average IQ, but if they are not properly nurtured and nourished during the first few years of life, they will not achieve their full potential. What parents do—or fail to do—can win or lose IQ points.

DON’T LET YOUR CHILD MISS OUT

Lots of well-meaning parents are missing key opportunities to enhance their children’s intellectual and emotional well-being, not because they are derelict in their duties, but because they are not fully informed.

There are simple ways you can make your child smarter and make sure that those precious IQ points don’t go down the drain.


• Breast-feeding your baby for the first twelve months of life can boost her IQ by up to 8 points. If you can’t breast-feed or have to stop early, be sure to use a commercial infant formula that is fortified with brain-boosting nutrients.

• Feed your toddler an optimal diet to enhance brain growth. Even a slight deficiency in a key vitamin, mineral, or nutrient (such as iron or iodine) during the time when the brain is going through its spectacular growth spurt can result in a lower IQ, poor test scores, depression, and even teen drug abuse down the road.

• Engage your baby in mentally stimulating activities from the first few weeks of life through her entire childhood. The right games and activities can improve her memory, boost her mental capacity, and hone her critical thinking skills.

• Limit the amount of time your child spends watching TV and DVDs and playing video games. Excess time spent watching TV and playing video games during early childhood adds up to poor grades at school.

• Introduce your child to formal musical training by age 4. It will make him a stronger math and science student.

• Early training on a computer can improve your child’s cognitive function and better prepare him for school.

• Protect your child from common brain toxins found in food, toys, clothing, and even your own backyard that can cause learning problems and rob her of IQ points.

• Raise your child in a warm, loving, low-stress environment with attentive caregivers.


Every choice a parent makes, from what to feed a child, to how much TV a child watches, to the choice of caregiver can profoundly affect a child’s brain growth and development. And so much of your child’s brain development is under your control.

SO WHAT ABOUT GENETICS?

And of course, there’s a child’s genetic makeup, which he gets from you, his parents. Genetics does play an important role in creating a smart brain, but not necessarily in the way that you would expect. And this is probably going to really surprise many of you—we now know that you actually have far more control over your genes than was once believed.

A healthy baby is born with the raw material to make a great brain, but there’s still a lot of work to be done. The newborn brain has 100 billion brain cells (called neurons), but they are unable to communicate with each other very well. During the first one thousand days of life, neurons must learn to talk to each other by forming the vital connections—the neural “pathways to success”—that provide the foundation for language, vision, hearing, learning, feeling, and thinking. Enhancing these connections can spell the difference between a good brain and a great brain. A smart brain is hardwired to think, learn, process, and retrieve information quickly and efficiently. It’s true that many of the processes of brain development are gene dependent, but it’s also true that we have a great deal of say over how those genes behave.

It was once believed that if a child was lucky enough to have smart parents, he would inherit smart genes and be born with a great brain. Of course, it doesn’t always work that way in real life because as we’ve now learned, there’s so much more to this story than just pure genetics. Environment as well as genetics plays an important role in intelligence and future academic success. Babies who are loved, well nurtured, and well nourished grow up to be adults with higher IQs compared to babies who were not as well cared for. What we didn’t fully appreciate in the past was the relationship between genes and environment, or more specifically, how it was possible for environment to affect genes, and therefore IQ.

We now have a much better understanding of the interrelationship between genes and the environment. Genes may determine the number and quality of brain cells you are born with, but environmental influences over which you as a parent have control turn on and off the very genes involved in brain development. More importantly, we now know that under the right circumstances, it is possible to turn on the right genes, the genes that will make a brain smarter. And I mean this literally.

Genes do their work by directing the production of proteins that are critical for brain development. These special proteins regulate the wiring between brain cells that ultimately makes the brain smarter, and they are especially important during this period of peak brain development. But what controls the smart genes in the first place? Lots of things, including regular mental stimulation, physical activity, the right foods and nutrients, and the experience of feeling loved and emotionally secure.

We also know that a negative environment can turn on bad genes and/or prevent good genes from being activated. Children who are fed a less than optimal diet, not raised in a mentally stimulating environment, exposed to dangerous chemicals in the environment, or raised in a stressful household are not as likely to achieve their full intellectual potential as children raised under better conditions.

WHAT ARE BRAIN-BUILDING ACTIVITIES?

Brain-building activities are those that challenge the brain, thereby stimulating the neurons to make more connections, which will make the brain stronger, faster, more efficient, and ultimately smarter. The point of these activities is to train the brain how to think, not what to think. It’s about building up the brain’s capacity so that your child will be better able to process and utilize information for her entire life. The right kind of stimulation at this pivotal time will create an optimal brain, one that will give your child better tools to perform well in the classroom.

The achievable goal during this critical window of opportunity is to create the fastest, most efficient, and highest-capacity brain, setting the stage for future success. Much as we all strive for the fastest computer with the most storage capacity, you can achieve the same results with your child’s brain. Again, the goal is not to overwhelm your child’s brain with as many facts as possible before she starts kindergarten, but rather to create a brain that stores facts efficiently and, most importantly, is able to retrieve them easily. Essentially, the goal should not be what she learns, but how she learns.

During the first five years of life, when the brain is undergoing rapid development, children should spend most of their waking hours engaged in brain-building endeavors. Unfortunately, children are devoting too much time to activities that dull their brains, deaden their senses, and put their future academic careers at risk. Watching television or DVDs—even educational programs—for hours on end, as many children do, is not good for a growing brain. Nor is playing video games for hours at a time. But don’t get me wrong—I’m not suggesting small children shouldn’t have any fun or that they should be subjected to a rigorous academic setting. That would be a terrible mistake. Children learn best when they are happy, relaxed, and stimulated. That’s one of the reasons why play is one of the best activities for young children.

It may surprise you to learn that physical activity is also a terrific brain builder. It boosts levels of the growth hormone in the brain that makes better brain cells. But perhaps the most brain-enhancing activity of all is imaginative play, the kind of play that comes naturally to children when they have the time and space to pursue it.

A SMART BRAIN IS A CREATIVE BRAIN

In recent years, there has been an emphasis on beginning academic training for children at younger and younger ages. We live in a very competitive world, and parents are afraid that if they don’t push their children to learn how to read or how to do simple arithmetic at very early ages, they will fall behind and not do well in elementary school. Nothing could be further from the truth. The choice of early academic intervention, especially the kind of “drill and test” activities that are so popular today in many preschools, is the wrong approach. Instead of building great brains, we are merely creating tape recorders that can regurgitate information but cannot synthesize it to come up with new ideas. At a time when a child should be encouraged to be creative, which is the foundation for advanced thinking, many children are being loaded down with facts. More and more preschools are adopting a curriculum that pushes children into early academics. More and more elementary schools are eliminating creative outlets such as recess and music and placing more emphasis on academics, or more specifically, “teaching for test.” I have nothing against academics, and I certainly believe that children need to be taught the basics, but, ultimately, this trend is going to result in poor performance at school in upper grades where critical thinking is essential. There is no scientific evidence that the push to engage preschool-age children in early academics actually works, and in point of fact, there is some evidence that they may turn out to be more stressed and less creative.

Any child can memorize his ABCs or learn to count if he is drilled long and hard enough, but these are not highly effective brain-building activities. It’s far more important for the developing brain to learn the symbolic nature of letters and words than how to spell, as well as to fully understand what numbers mean and how to identify different shapes. You want your child to understand what these letters represent—that they are symbols and that they are made of shapes, and that numbers are also symbols made from shapes, and each of these symbols means something different.

Creativity is at the core of all problem solving, whether you are solving a math problem, writing an essay, or designing a science project. For example, if your child is confronted with a new challenge, such as a difficult math problem or a challenging essay question, what does he need to succeed? First, he must be comfortable with being in a novel and challenging situation. This comfort level is fostered during the first five years by allowing children to explore challenging situations, engage in creative play, and learn that failure is an option. In other words, it’s okay to take intellectual risks. Next, his brain connections need to function at peak performance, allowing him to draw upon a variety of types of stored information from past experiences to find solutions to the new problem at hand. It could be solving a math problem, writing a song, reading a poem with understanding…it all requires creativity.

PREVENTING PROBLEMS DOWN THE ROAD

This book is not only about learning to develop your child’s full intellectual potential—I also believe the techniques described here can help prevent many of the learning and behavior problems that are so prevalent today. Once rare, conditions such as attention deficit disorder (ADD) and attention deficit hyperactivity disorder (ADHD) are becoming epidemic, affecting 10 to 12 percent of all school-age children. Many children are brought to me by their desperate parents after they have been diagnosed with learning or behavior disorders that make it difficult if not impossible for them to do well in school and in life. I see a lot of unhappy kids who are disruptive, easily distracted, and frustrated with their lives. They don’t have the discipline to sit still in a classroom or to learn how to read, or the social skills to maintain friendships. By age 5, they feel like failures, and very often, so do their parents. Their parents feel that they have no choice but to put their children on strong psychoactive drugs and are often coerced into doing so by teachers. I show these parents a better way to treat their children’s problems than drugging them into submission. Simple changes in diet, different approaches to discipline, and improved nutrient intake through supplements can make a huge difference in these children’s lives. I only wish that I could have gotten to these parents earlier, long before their children began having these problems in the first place, because, as you will soon read, problems such as ADHD are almost uniformly preventable and manageable without drugs.

THE ROLE OF PARENTS

Your job over the first five years of your child’s life is to help her develop the best brain possible. There are countless opportunities throughout the day that can help make her smarter, happier, and better prepared for the world. Even if you don’t have a lot of time, you can still find a few minutes every day to play a brain-stimulating game with your child, read to your child, and sing to your child. You can support her efforts to be creative by providing a rich home environment in which she can engage in imaginative play. You can make sure that your child lives and plays in as toxin-free and safe an environment as possible, and that she is getting enough brain-building nutrients.

Don’t let your child miss out on this once-in-a-lifetime opportunity.

HOW TO USE THIS BOOK

How to Raise a Smarter Child by Kindergarten is divided into six parts.

Part I, “A Brief Window of Opportunity,” describes the latest scientific breakthroughs in brain development and explains how you can use this information to help your child.

Part II, “Sharpening Your Child’s Mind from Crib to Classroom,” provides specific activities designed to build a better brain as well as offering guidelines for television, video games, and computers.

Part III, “Nutrition for a Smarter Brain,” tells you everything you need to know about what to feed your child’s developing brain to make it smarter.

Part IV, “Creating a Brain-Enhancing Environment for Your Child,” alerts you to common toxins found in homes, schools, and playgrounds that can harm a developing brain, and tells you how to keep your children as toxin free as possible.

Part V, “The Brain–Body Connection,” covers common medical procedures and conditions that can harm your child’s brain. It includes chapters on asthma, ear infections, gluten sensitivity, snoring and sleep problems, head injuries, and vaccinations.

Part VI, “Fighting ADHD by Building a Better Brain,” shows how to identify the risk factors for ADHD early, how to contain small problems before they become big ones, and what alternatives are available to the strong prescription medicine typically prescribed for this problem.



CHAPTER TWO

The First Thousand Days of Life

A Window of Opportunity for Your Child’s Brain Development

Natalie’s parents brought their 31/2-year-old daughter to see me because they noticed that her mental development lagged behind that of her 5-year-old sister and 8-year-old brother. “By the time our other children were Natalie’s age, they seemed to be more talkative and had better language skills,” observed her mother. What particularly worried her was the fact that Natalie seemed less interested in reading and doing simple activities such as coloring or playing board games than her siblings.

Natalie’s parents were terrified that I would detect a brain disorder or developmental delay in their daughter. And yet, upon examination, Natalie seemed quite normal. Her vision, hearing, physical coordination, and other functions of her brain were fine. So what, if anything, was holding Natalie back? When I asked Natalie a question, her answer—or lack of one—was quite revealing.

I asked Natalie, “What’s your favorite book?” I was surprised when I got no response, only a blank stare. Upon further conversation with her parents, I learned that they regarded Natalie as a much “easier” child than their other two because she didn’t need to be entertained. Natalie was content to spend much of her day watching TV or playing her siblings’ video games.

No sooner had this information come to light than Natalie’s mother added, “You know, when our other children were small, we used to read to them often, one on one. We’ve been so busy, we haven’t done that for Natalie.” I also learned that unlike her two siblings, who had been breast-fed for almost six months, Natalie was only breast-fed for 5 weeks, which meant she could be missing some important brain-building nutrients. I prescribed a nutritional supplement for Natalie to help enhance her brain development and compensate for her short time breast feeding. But nutrition alone could not solve Natalie’s problem—Natalie’s brain was craving positive stimulation from her parents. I told her parents about the importance of reading to children and engaging them in brain-building activities, particularly during the first five years of life. I recommended several books that were appropriate for Natalie and gave them a list of games to play with their daughter and other activities. Most importantly, I urged Natalie’s parents to strictly limit her time watching TV and playing video games, which would force her to develop new interests.

Six months later, when I saw Natalie for a follow-up visit, the positive changes in this now 4-year-old were obvious. Her parents were overjoyed that her language skills had advanced considerably. What was even more exciting was her new interest in reading and in exploring books, and in activities such as coloring and finger painting. As her mother remarked, “Natalie’s got an incredible imagination, but we never knew it.”

Natalie’s story underscores the importance of both nourishing and nurturing your child’s brain during the first few years of life when the brain experiences its explosive growth spurt. How your child’s brain develops during these early years will set the stage for all that transpires for the rest of his or her life.

The newborn brain must create the vast communication networks that enable the 100 billion neurons (brain cells) to talk to each other. Neurons communicate by forming connections called synapses. They send messages to each other by releasing chemicals called neurotransmitters that flow from one neuron to the next across their synaptic connection. Every activity that engages your brain involves the participation of millions of neurons chatting away with millions of other neurons via their synaptic connections.

Each neuron forms small branches called dendrites that allow for more surface area for synapse formation. The vast majority of dendrites—about 80 percent—are produced after birth. During the first three years the brain goes into overdrive, actually growing significantly more synapses than it will ever need. By the time your child is 3, his brain could have more than 100 trillion synapses. This is good because these connections are vital for future learning. Without enough synapses, neurons can’t communicate quickly or effectively and mental activities that you take for granted, such as retrieving memories and processing new information, could not take place.

There is a downside to the excess production of synapses—it slows the brain down. Every bit of information that passes through a toddler’s brain has to navigate through trillions of extra connections. Toddlers are notoriously slow to respond to verbal commands, such as “Pick up your toy,” or “Get your jacket, we’re going to the park.” It’s not that they’re being contrary (at least not all the time!)—the reality is, their brains are bogged down by all those excess synapses. If you watch a 2-year-old’s face, you can actually see him “thinking,” trying to process information before he reacts.

PRUNING THE OVERGROWTH

If all those synapses were allowed to remain intact, the brain couldn’t do its work well or efficiently. How do you create a highly functioning, streamlined, efficient brain out of this mass of synapses? How do you preserve the synapses that are important—the pathways to success—and dispose of the synapses that are just slowing the brain down?

When your garden is overgrown, you prune it, trimming back the excess foliage and weeds so that the other plants can thrive. At the same time, you have to fertilize and water the surviving plants or they will wither and die. Your child’s brain is undergoing a similar process. As the brain is creating new synapses, it is simultaneously ridding itself of synapses it doesn’t use in a process known as synaptic pruning. Synaptic pruning begins in the womb but rapidly accelerates after birth until age 2, slows down somewhat until age 6, and then picks up again until age 12. It continues, albeit at a slower pace, through the teen years. Synapses that are regularly used are nurtured and thrive, while the synapses that are underutilized wither away.

Synaptic pruning is critically important for brain development. It is not as much about losing synapses as it is about strengthening and building upon the ones that you already have. If a specific pathway is used a great deal, for example, if a child is stimulated by being exposed to new and interesting pictures, shapes, or words, or is engaged in conversation or listens to music, she will develop more synaptic connections to accommodate this information so she can retrieve it later.

         

Smarter Child Tip Repeated exposure to a particular experience is required to create a permanent connection. If early experiences are not reinforced, the pathways will weaken and the synapses will disappear. I know that many parents, myself included, have grown weary of reading the same book to their child over and over again and wonder why their child asks to hear it again and again. The answer is simple. Young children actually crave repetition because that’s how they learn and that’s how they strengthen their synaptic pathways.

PARENTS CAN MAKE A BETTER BRAIN

Parents can have a profound influence on the actual physical structure of their child’s brain and, in turn, its functionality. Which synapses live and which synapses die is determined solely by experience and activity, and that can be in large part controlled by parents and caregivers. As a parent, you have tremendous control over the activities and experiences to which your child is exposed, and therefore, you have considerable control over the process of synaptic pruning. Although synaptic pruning will occur whether or not you participate in the process, without your help, the end result will be a less functional brain.

Children who are well nurtured and nourished and are given the appropriate mental and physical stimulation will develop strong neural connections that form the building blocks for higher learning. As you will learn, when you do the right things for your child’s brain, you are actually turning on the genes that strengthen these precious neurons and the synaptic connections. You are literally turning on your child’s smart genes. A wide array of sensory experiences will influence the development of these brain connections, including smell, sound, taste, sight, and touch. When you hug your child, talk to your child, read to your child, serve your child a tasty meal, sing to your child, play a memory game with your child, teach your child how to recognize different shapes and colors, or take your child to the playground, you are building pathways for success. The use of the synapse strengthens the synapse and allows it to survive.

If a child is stressed out, unhappy, understimulated, poorly nourished, or exposed to brain toxins in the environment, important neural connections will die, his brain will be less efficient, and simply stated, he will not be as smart.

WHAT MAKES A FASTER BRAIN

At the same time that the brain is forming vital neural pathways, it is undergoing another important process that can greatly enhance brain power—myelination. Myelin is a fatty substance that covers all the nerve cells in our body, including those in the brain, and functions like insulation wrapped around a wire. Myelin speeds up the transmission of electrical impulses through neurons. It makes for a faster, smarter, more responsive brain. And the lack of myelin is another reason why young children process information more slowly than older children and adults.

Myelination, like dendrite formation and synaptic pruning, begins in the womb but on a very limited basis. The brain stem (the lower portion of the brain that controls automatic functions such as breathing, swallowing, and the beating of the heart) and the spinal cord are both well developed by birth. If this didn’t happen, the infant couldn’t survive outside the womb. Over the next two years, myelin forms rapidly throughout the rest of the brain, first in the sensory part of the cortex that allows the newborn to respond to his or her environment and later in the more sophisticated areas of the cortex, the frontal lobes—also called the association areas—where information from various parts of the brain is analyzed in more complex ways. It is the later development of the association areas that ultimately allows us to be humans in terms of highly sophisticated mental activity. The thicker the frontal lobes, the smarter the brain.

Myelination also fine-tunes the nervous system, allowing for more sophisticated motor activity, from walking to running to being able to place your fingers in the right position to hold a crayon.

THE POWER OF A HUG

Two factors affect how fast and how well the brain lays down myelin: nurturing and nutrition. Research has shown that children who are hugged, kissed, and loved will actually make more myelin and that translates into a higher IQ. In one study, there was a remarkable enhancement of memory and early discrimination skills (the ability to recognize the differences between shapes and objects) in a full-term 4-month-old following an eight-minute massage. What is so intriguing about this finding is that early memory and sensory discrimination skills directly predict later IQ.

The best myelin is built from the best fat, and the best fat for this process is DHA (docosahexaenoic acid), which is found in the placenta and breast milk and is now added to most infant formula. DHA is an omega-3 long-chain polyunsaturated fat that represents up to 25 percent of the fat found in the brain. DHA is densely concentrated in the retina as well and is requisite for normal development of the brain and eyes. Several studies have linked DHA intake in babies to higher IQs and it is so important for brain development that I talk about it in more detail in Chapter 7, “Feeding the Newborn Brain for Optimal Performance.” DHA is especially abundant in the cortex, which is responsible for higher functions such as learning, reasoning, and memory. By ensuring that their babies get an optimal amount of DHA, parents can enhance myelination and vastly improve the quality of their baby’s brain.

YOUR BABY’S BRAIN

Newborns do things because they are programmed to do them, not because they are making thoughtful choices. Make a loud noise and a newborn will turn to see where the noise is coming from. Move an object directly in front of a newborn’s eyes, and her eyes will follow the object. These are reflex activities. The infant is functioning on brain stem, or primitive brain, level because the more sophisticated parts of the brain are not yet plugged in for function.

The brain develops from the bottom up, meaning the lower, more primitive portions of the brain (the brain stem) develop earlier than the higher, more sophisticated brain areas such as the frontal lobe. Frontal lobe activity—the sophisticated, critical thinking and fine motor skills that are unique to humans—kicks in much later and continues to develop well into adolescence.

The regions of the brain that regulate higher brain activity in newborns are still undergoing basic development, including dendrite formation, synaptic pruning, and myelination. In contrast, the brain stem, located at the base of the brain, at the top of the spinal cord, is well developed at birth. The brain stem controls the autonomic nervous system, which includes essential functions such as breathing and heart beat regulation. It is also involved, along with another part of the brain (the limbic system), in regulating how the body responds to stress. The cerebellum, which lies on top of the brain stem, coordinates the body’s movements. The cerebrum, above the cerebellum, is the largest part of the brain and consists of two structures or hemispheres, the right hemisphere and the left hemisphere. Each hemisphere is divided into frontal, parietal, occipital, and temporal lobes, and each is responsible for different aspects of mental and physical function.

EMOTIONS FIRST

The limbic area of the temporal lobes, known as the emotional center of the brain, is one of the first areas of the brain to develop. The limbic center triggers the release of stress hormones into the bloodstream when we are upset or perceive we are in danger. The ability to react quickly to danger is vital for survival. Our human ancestors couldn’t have lasted very long if they weren’t able to escape predators—but that same response can interfere with brain development.

The hippocampus, the memory center of the brain, so vital to learning, is also located in the limbic center. Once again, this makes sense for survival. It was necessary for our human ancestors to remember dangerous situations so they could avoid them. That’s why memories are more deeply ingrained if accompanied by emotion, positive emotion being the most effective. If the brain is dealing with intense stress, it reverts back to the lower brain stem “fight or flight” response and cannot focus its energy on higher learning. You’ll remember the feeling of fear and what made you scared, but you are in no frame of mind to focus on academic pursuits. That’s why children who feel safe, happy, and well nurtured retain information better and do better at school than children who are under stress. And that’s why it’s so important for small children to perceive learning as an enjoyable experience filled with positive emotion.

The temporal lobes also house the hearing centers of the brain, which develop very early and are actually functional even before birth. That’s why fetuses can hear sounds within the womb and are born with the ability to recognize their mother’s voice. The occipital lobes are the vision centers of the brain; they interpret the images sent from the eyes via the optic nerve and develop rapidly after birth. The parietal lobes interpret sensory input and allow us to perceive pain and touch.

Much of childhood is devoted to growing the frontal lobes, which continue to mature and to be fine-tuned well into adulthood. By age 2, a child will have a basic understanding of symbols—that a written number may represent the number of candies in his hand. It will take years for the frontal lobes to mature to the point that a child can write a coherent essay drawing on information and experiences stored away in different parts of the brain, and perhaps decades before she can write a great novel.

THE BRAIN–BODY CONNECTION

We tend to think of the brain as the site of learning, intellect, and reason and forget the fact that it also controls all of our motor activities. Not surprisingly, there is a direct link between the physical and mental functions, especially when it comes to intelligence. At any age, physical activity improves brain power. In both children and adults, exercise directly turns on the smart genes that produce BDNF (brain-derived neurotrophic factor), the growth factor in the human brain that strengthens and enhances brain function and is involved in the formation of dendrites and synapses and in synaptic pruning. That’s right, exercise not only strengthens your child’s body, but her brain as well. So when you let your child crawl on the floor (in a childproof safe area) or take your toddler to the park and let her run around or push the merry-go-around, you are actually improving her mental skills. Allowing your child to constantly engage in sedentary activities, such as watching TV or playing video games, is going to impede her mental growth. It’s up to parents to make sure that their young children get enough physical activity during this formative time.

The newborn is very limited in terms of motor activity, which develops slowly in comparison to other animals. Many animals can walk within a few hours of birth—not so humans. At birth, infant motor function is essentially reflex activity that is controlled by the primitive brain stem. When you stroke an infant’s cheek, she will respond by turning her head and opening her mouth, known as the rooting reflex, which prepares her for a feeding. When there is a slight drop in an infant’s head (which should always be supported) the infant responds with the Moro reflex, characterized by extension of the legs and outward flinging of the arms. This reflex likely serves to protect the infant should she be dropped.

The myelination of the motor pathways both to the motor cortex and to the more sophisticated areas of the brain that involve motor activity is not completed for several years. Myelination not only allows for more refined activity, but also speeds up transmission of signals between neurons, which explains why a baby’s movements are typically slow throughout the first year of life.

If you watch your infant in the crib, you will see that much of his waking time is spent flailing around with his arms and legs. These are actually very important activities through which the infant is learning how to control his extremities. When these early flailing motor activities are integrated with vision as well as sensation, the infant learns, with practice, that he can control the placement of his hand into his mouth. Once the infant has mastered this feat of hand–eye coordination, he is ready to experiment with easy-to-reach (and child-safe) toys.

REACHING OUT

By about 4 months, an infant will be able to reach for an object and grab it, a major developmental milestone. That simple achievement teaches a baby that he has some control over his physical environment, another important life lesson. Activity boxes on the crib are a terrific way for an infant to integrate sensory stimulation (feeling the object) with auditory and visual stimulation.

As motor development is enhanced with time, at around 9 months to a year old, the child develops the pincer grasp, in which he can hold an object between his thumb and fingers. This, too, is a tremendous step that paves the way for fine motor activities such as writing, holding a fork, or manipulating a mouse. Fine motor activities develop slowly, and even at age 5, some kids may still struggle doing things such as tying their shoelaces or holding a pencil. There are games parents can play with their children that can help them develop these skills (see Chapter 3), but keep in mind that it may take some children longer than others, and that this is not a sign of lack of intelligence.

During the first year, major muscle groups in the trunk, arms, and legs undergo rapid development. By 6 months a child can usually sit up on her own; within 9 months or so she may begin to crawl, and by around a year or so she may stand up and take a few steps. Similar to adults, babies must exercise their muscles to achieve and maintain strength. When a baby is lying on her stomach and tries to push herself up, she is actually developing her arm muscles while at the same time strengthening her neck muscles as she moves her head from side to side. Unfortunately, infants spend very little time on their stomachs these days because sleeping in that position increases the risk of sudden infant death syndrome (SIDS.) Therefore, most parents are advised even before they leave the hospital not to allow their babies to sleep on their stomachs. Yet, depriving an infant of time lying on his stomach can delay his motor development. In a recent study in the Journal of Pediatrics, researchers found that specific motor milestones such as sitting, crawling, and pulling themselves up to a standing position were significantly delayed in infants who slept on their backs versus those who slept on their stomachs. Even though these babies eventually catch up, to me it’s a sign that babies need to spend at least some waking time on their stomachs. That is why I recommend allowing your child to spend some time playing in the prone position. (See Chapter 3.)

Motor skills continue to develop throughout early childhood. By age 2, kids are typically able to run, climb onto and off of furniture, kick a ball, and walk up and down stairs with support.

By age 3, most kids can master riding a tricycle, bend over without falling, turn the pages of a book one at a time, and effectively hold a pencil.

By age 4, motor development has reached the stage where kids should be able to throw a ball overhand, hop on one foot, and even use a children’s scissor. But again, all of these milestones are reached through experience and a rich nurturing environment.

BUILDING MEMORY

Memory is a fundamental component of all learning skills. Much like a computer, your child’s brain must have the storage capacity to file experiences away so that he can draw upon them when needed, whether it is recognizing a face, remembering a word, or linking several sophisticated thoughts together to write a great essay for the SATs. Interestingly, research shows that a good memory during infancy is a powerful predictor of IQ at age 6. You may wonder how it is possible to measure memory in an infant. One interesting way to evaluate infant memory involves an assessment of what is termed “novelty preference,” which measures the time it takes for an infant to become bored looking at a specific picture or object. In a laboratory setting, scientists show an infant a picture. After a minute or two, they place a second picture alongside the original one and measure the time it takes for the infant to focus on the second picture. The rationale behind the test is that an infant who has a good memory will quickly process the old picture and be ready to learn something new (the second picture) as opposed to the infant who isn’t learning as quickly and still finds the original picture interesting. Studies have shown that infants with the best memory skills
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