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For Ben, who taught me much about adolescence,

but even more about maturity.





  Introduction


When a country’s adolescents trail much of the world on measures of school achievement, but are among the world leaders in violence, unwanted pregnancy, STDs, abortion, binge drinking, marijuana use, obesity, and unhappiness, it is time to admit that something is wrong with the way that country is raising its young people.

That country is the United States.

It is not surprising that so many young people fare poorly in school or suffer from emotional or behavioral problems. Our current approach to raising adolescents reflects a mix of misunderstanding, uncertainty, and contradiction, where we frequently treat them as more mature than they really are, but just as frequently treat them as less so. A society that tries twelve-year-olds who commit serious crimes as adults because they are mature enough to “know better,” but prohibits twenty-year-olds from buying alcohol because they are too immature to handle it, is deeply confused about how to treat people in this age range. Similarly, a society that lets sixteen-year-olds drive (statistically among the most dangerous activities there is), but doesn’t allow them to see R-rated movies (an innocuous activity if there ever was one) is clueless.

The classic stereotype of adolescence is that it is a time characterized by confusion. Adolescence is a confusing time, but it’s not the people in the midst of it who are confused. Indeed, adults are far more bewildered by adolescence than are young people themselves.

Some years ago, I received a call one evening from a friend who asked me to watch his ten-year-old son while he dashed out to take care of a problem involving his sixteen-year-old daughter, whom I’ll call Stacie. She had just called to ask her dad to come and pick her up. She had been arrested for shoplifting—she had attempted to steal a bathing suit from one of the department stores that anchored the high-end mall not far from where we lived. She and her two friends, who also had stolen a few small things from the store, were being held at the local police station. My friend’s wife was out of town on a business trip, and he couldn’t leave his son home alone.

My friend and his daughter returned about an hour later, and he stood and stared at her as she walked through their foyer past me, avoiding any eye contact, and climbed up the stairs to her bedroom. No one said a word.

He and I sat down in the living room to try to make sense out of what had happened. His daughter was a good kid, a straight-A student who had never been in trouble. The family had plenty of money, and Stacie knew that if she needed clothes, all she had to do was ask. Why on earth would she steal something that she could have purchased so easily? When he had asked his daughter this on their ride home from the station, she had no answer. She just shrugged and looked out the window. My guess is that she had no idea. Nor was she especially concerned about finding out why.

My friend, also a psychologist, wanted Stacie to see a therapist so that she could better understand her behavior. At the time, I thought it was a reasonable request. Now, though, I’m not sure I would have encouraged this response. I’m all in favor of psychotherapy when a teenager has an obvious emotional or behavioral problem, like depression or chronic acting out. But no amount of probing Stacie’s unconscious was going to uncover why she stole the bathing suit. She didn’t take it because she was angry with her parents, or because she had low self-esteem, or because she had some psychological hole that needed to be filled with something tangible and immediately gratifying. Holding Stacie accountable for what she did was important. It would be appropriate to demand that she make amends to the store and to punish her in some way—ground her, withhold her allowance, temporarily take away some privilege.

But pushing her to understand what she did was futile. She shoplifted because when she and her friends were wandering through the store, stopping occasionally to experiment with cosmetics or rummage through the stacks of clothes on the display tables, it seemed like it might be fun to see if they could get away with it. It really wasn’t any more complicated than that. Later in this book, I’ll discuss how the research my colleagues and I are doing on the adolescent brain explains just why Stacie did what she did, and why it is pointless to seek the answer through introspection.

We need to start thinking about adolescence differently. Fortunately, over the past two decades, there has been tremendous growth in the scientific study of adolescence. The good news is that the accumulated knowledge, which comes from behavioral science, social science, and neuroscience, provides a sensible foundation that can help parents, teachers, employers, health care providers, and others who work with young people be better at what they do. Parent more intelligently. Teach more effectively. Supervise and work with young people in ways that are more likely to succeed. Understand why good kids like Stacie often do such obviously ill-advised things.

The bad news, though, is that a lot of this knowledge has yet to influence the ways in which we raise, educate, and treat young people.

This book synthesizes and explains what those of us who study adolescence have learned about two intersecting sets of changes. The first, in how adolescence as a stage of life has been transformed, demands that we radically reform how adolescents are raised, schooled, and viewed by society. The second, in our knowledge about adolescent development, exposes why what we’ve been doing hasn’t been working, and reveals how we need to alter our policies and practices. My purpose is to start, stimulate, and inform a national conversation, grounded in the latest science, about how to improve the well-being of American adolescents.

A little about me: I am a developmental psychologist specializing in adolescence. Over the course of my forty years in this field, I have conducted research on tens of thousands of young people, across the United States and around the world. These studies have been funded by a wide variety of organizations, from public agencies like the National Institutes of Health to private philanthropies like the MacArthur Foundation.

Many books about teenagers are published every year that are based mainly in the author’s experiences as a parent, teacher, or clinician. In contrast, I approach the topic from the perspective of a researcher, albeit one who also has been the parent of a teenager. This is not to say that personal observations or case studies are without value, only that they often tell just a small part of what is usually a very complicated story. Simply put, I place more weight on objective, scientific evidence than on anecdotes.

The studies in which I’ve been involved have included young people from all ethnic groups and all walks of life—from affluent suburban teens and rural adolescents to inner-city youth who come from some of the poorest and most dangerous communities in America. They have included young people who are suffering from emotional or behavioral problems as well as those who are flourishing psychologically. I’ve done research on teenagers who are lucky enough to attend some of the nation’s finest private schools and on their same-aged peers who spend their days incarcerated in jail or prison. The research projects I’ve helped to direct have run the gamut from studies of small samples that use techniques like brain imaging or face-to-face interviewing to studies of thousands of adolescents, utilizing information from questionnaires. The basis for this book is a mix of my own research and that conducted by other scientists, often working from other disciplines. In the pages that follow I draw extensively on psychological research, but I also look at what we are learning about adolescence from sociology, history, education, medicine, law, criminology, and public health, and especially from neuroscience.

My use of brain science in this book deserves special mention. In the last few years, after enjoying a period of uncritical acceptance, the use of neuroscience to explain everyday behavior has come under attack. Its critics have pointed out—often correctly—that many of the claims put forth in popular-science books about the brain are exaggerated, that neuroscience frequently doesn’t add to the explanation of human behavior beyond what we already know from psychology and other social sciences, and that our fascination with brain science is leading to a misunderstanding of important aspects of human nature. And they have rightly cautioned about the rush to embrace the promise of neuroscience to transform the ways in which various social institutions, like our courts, operate. I share many of these concerns.

My intention in grounding this book in the science of adolescent brain development is not to reduce adolescence to little more than a network of neurons, to suggest that everything that adolescents do is dictated by biology alone, or to imply that adolescents’ behavior is fixed and not shaped by external forces. In fact, I argue just the opposite—that the main lesson we are learning from the study of adolescent brain development is that it is possible to influence young people’s lives for the better. It was once said that advances in the study of genetics taught us just how important the environment is. What we’re learning about the adolescent brain offers a similar message.


The study of adolescent brain development has been attacked in some circles as little more than an effort to use biology to oppress a less powerful group of people. Many youth advocates contend that adolescent brain science is a sham, or even some sort of conspiracy, and that alleged differences between adolescents and adults in how their brains function are figments of scientists’ imagination, concocted to give high-tech credibility to a tired old story grounded in untrue stereotypes about teenagers. At the turn of the twentieth century, the inexorable source of adolescent immaturity was said to be raging hormones. Today it is said to be an immature cerebral cortex. Either way, in the view of some critics, it is little more than a prejudice against young people cloaked in pseudoscience.

I, too, believe that we shouldn’t falsely stereotype teenagers, but the idea that adolescent brain science is bogus ignores fifteen years of important progress in the study of brain development. It is now well established that there are substantial and systematic changes in the brain’s anatomy and functioning during the years between puberty and the early twenties. I know of no credible neuroscientist who contests this. This does not mean that adolescents’ brains are defective, but it does mean that they’re still developing. Pointing this out is no more biased against teenagers than it is prejudiced against babies to note that infants can’t walk as well as preschoolers. Adolescence is not a deficiency, a disease, or a disability, but it is a stage of life when people are less mature than they will be when they are adults.

A word or two about terminology. Much has been written in recent years about what we should call people in their early twenties—“emerging adults,” “twixters,” and “adultescents” have all been suggested—and, as well, whether we should view the early twenties as a unique stage of development, the first part of adulthood, or an extension of adolescence. In this book, I use the term “adolescence” to refer to the period from ten until twenty-five. This may come as a surprise to readers who think of adolescents as teenagers and may bother those who balk at the notion of referring to people in their early twenties by the same label we use to describe people in their early teens.

I lean toward seeing the early twenties as an extension of adolescence not to disparage people this age or to insinuate that they’re emotionally immature, but because I think society has changed in ways that now make the term apt when referring to the period from ten to twenty-five. Conventionally, “adolescence” has meant the stage of development that begins with puberty and ends with the economic and social independence of the young person from his or her parents. As I will explain, by that definition, ten to twenty-five isn’t far off the mark today. There is also evidence from brain science that the brain doesn’t completely mature until sometime during the early twenties, so applying the term “adolescence” to people this age is also consistent with what we are learning from neuroscience. Regardless of what we call it, the period of time during which people are no longer children but not quite fully independent adults has grown longer and longer, and it continues to do so. This elongation of adolescence has created tremendous inconsistency and misdirection in the ways in which we treat young people at home, in school, and in the broader society.

A brief road map of the chapters that follow may be helpful. In the first chapter, I discuss why now is the time to rethink the way we are raising young people—not only because we have made so little progress in the past three decades, but because new discoveries about the adolescent brain can guide us toward a more intelligent way of raising them. Chapter 2 explains the recent discoveries about the adolescent brain and why these revelations are so important. In chapter 3, I examine the ways in which adolescence itself has changed, more than doubling in length over the last century—from about seven years to about fifteen. Chapter 4 applies the science of adolescent brain development to the question of why young people act the way they do. Building on this look at the adolescent brain, chapter 5 explains why risky behavior is so common in adolescence and why teenagers’ inclinations to behave recklessly are especially aroused when they’re with each other. Chapter 6 explains why the most important contributor to success and well-being in adolescence is strong self-control. With this foundation in place, I then explore how lessons from the science of adolescent brain development can help us do a better job as parents (chapter 7) and educators (chapter 8) to promote adolescents’ well-being and place them on pathways to success. I then consider some of the broader social implications of our new understanding of adolescence, explaining in chapter 9 how its transformation is widening the divide between the haves and the have-nots, and discussing in chapter 10 how our social and legal policies can be more intelligently aligned with the latest science. In a concluding chapter, I offer a series of recommendations—for parents, educators, policymakers, and other adults concerned with the well-being of adolescents—that I believe will benefit young people as well as the adults who care about them.


I began this introduction with a call to action. But I recognize that not all readers will agree with the urgent tone I used. Some experts will claim that our young people are faring better than they used to. And in some respects, those claims are accurate. Fewer of today’s teens drink alcohol or smoke cigarettes than their parents did. Youth crime is lower today than it was twenty years ago. Teen pregnancy has decreased. This is all good news.

But given how much we have spent over the past thirty years in trying to improve young people’s behavior and well-being, celebrating where we are today is a bit like throwing a parade for a team that’s marginally better than it used to be but still stuck at the bottom of the standings. Some problems are less prevalent today than in the recent past, but their levels still remain unacceptably high, and the United States lags far behind the rest of the developed world on most indicators of adolescent achievement and health. That is neither good enough nor reflective of what we could accomplish with a more informed understanding of adolescence and a radically different approach to raising young people. What I propose in the pages that follow is nothing short of an entirely new way of thinking about what adolescence is, one that is based on cutting-edge, transformative science. I’m confident that if we adopt this viewpoint, we will see vast improvements in our young people’s well-being.
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Seizing the Moment

Now is the right moment to reassess how we’re raising our young people, for several reasons. During the last fifteen years, we’ve learned a great deal about adolescence as a stage of development, in part because of tremendous advances in our understanding of how the brain changes during this period. Whereas it was once thought that brain development was more or less complete by the end of childhood, new research shows that the brain continues to mature well into one’s twenties. Insights into how brain development unfolds, and the implications of these neurobiological changes for adolescents’ behavior, expose many errors in the ways we raise young people. Some of the most important goals of this book are to share the results of this brain science, explain why so much of what we’ve been doing is unwise, and suggest how we can learn from, take advantage of, and build on our new understanding of what young people need in order to develop into happy, well-adjusted, and successful adults.

Another reason to rethink adolescence now is that adolescence itself is changing, and in ways that make our prevailing views of it outdated, wrong, and even dangerous. As I’ve noted, this stage of life, which once lasted just a few years, is now a much longer period, lengthened at the front end by the earlier onset of puberty and at the back end by the increasingly protracted transition of young people into careers, marriages, and financial independence. Simply put, children are entering into adolescence earlier than ever, but adolescents are taking longer to become adults.

The ramifications of this change are important, but they’re complicated. In general, the earlier age at which children now mature physically is much more worrisome than most people recognize, because it doesn’t bode well for physical or mental health—earlier puberty places people at significantly greater risk for a host of physical, mental, and behavioral problems, including depression, delinquency, and even cancer. On the other hand, the delayed transition into adulthood, which has prompted a lot of handwringing about the values and attitudes of today’s young adults, isn’t nearly as problematic as the popular media have suggested, and as we’ll see, it may even be beneficial. The underlying causes and likely consequences of today’s prolonged passage into adulthood are greatly misunderstood, and people in their midtwenties are being unfairly criticized as a result.

Regardless of what we think about the lengthening of adolescence, though, the fact that the transition from childhood into adulthood now takes fifteen years demands that we rethink what it means to be an adolescent and how we ought to behave as parents, educators, and adults who work with and care about young people.

The third and most important reason to reevaluate how we are raising the next generation grows out of an incredibly exciting discovery about brain development, a discovery that hasn’t drawn the kind of attention it deserves: adolescence is a period of tremendous “neuroplasticity,” the term scientists use to describe the brain’s potential to change through experience.

You’re likely familiar with the idea that the early years—“zero to three” is the popular shorthand—are a time during which children’s experiences make a major, lasting difference in how their brains develop and their lives unfold. And this is true. But most people don’t realize that adolescence is a second period of heightened malleability. Scientists’ discovery that the brain is highly plastic during the early years has rightly prompted renewed interest in what we as a society can do to take advantage of this opportunity to offer young children the kind of experiences that will benefit them most. We must now make a similar commitment to adolescents.

The fact that the adolescent brain is malleable is both good and bad news, though. As neuroscientists are fond of saying, plasticity cuts both ways. By this they mean that the brain’s malleability makes adolescence a period of tremendous opportunity—and great risk. If we expose our young people to positive, supportive environments, they will flourish. But if the environments are toxic, they will suffer in powerful and enduring ways.


 


  Adolescence Is the New Zero to Three


 

The idea that the brain is plastic—that it is altered by experience—may strike some readers as startling, or even profound, but it actually is a mundane observation to anyone who studies the brain. Any instance of learning must necessarily alter the brain’s anatomy. Whenever anything is retained in memory, it must cause some underlying and enduring neural change; otherwise it couldn’t be remembered.

Until recently, it was believed that no period of development came close to the early years in terms of the potential impact of experience on the brain. Because the brain approaches its ultimate adult size by the age of ten or so, many had assumed that brain development was more or less complete before adolescence began. We now know, however, that internal transformations in brain anatomy and activity are not always reflected in the organ’s outward appearance. In fact, it is only within the past twenty-five years that scientists discovered that systematic and predictable patterns of brain maturation even take place during adolescence, much less that patterns of brain development during this stage might be influenced by experience.

All this is changing, though. And adolescence is emerging as a period of brain growth that is far more sensitive to experience than anyone previously imagined.

Not only is the brain more plastic during adolescence than in the years that immediately precede it, but it is also more plastic during adolescence than in the years that follow it. The drop in plasticity as we mature into adulthood is just as significant as the increase in plasticity as we enter adolescence. In fact, adolescence is the brain’s last period of especially heightened malleability. One reason psychological problems are easier to treat in adolescence than they are in adulthood is that the problems become more entrenched as we get older.

The brain’s malleability doesn’t only permit change for the better, it also allows change for the worse. Infants who receive cognitive stimulation, like having their parents read to them, thrive because this exposure is taking place at a time when the brain is still being shaped by experience. But babies who are neglected or abused early in life can suffer especially long-lasting damage, because the maltreatment has occurred at an age when it is easier for the brain to be harmed by deprivation and other kinds of negative experiences. In other words, the discovery that the brain is highly plastic during adolescence is good news in principle, but it is only good news if we take advantage of it, by providing the sorts of experiences to young people that will facilitate positive development and protecting them from experiences that will hurt them.

 


  Causes for Concern


 

American adolescents are not doing well. Many of the encouraging trends in indicators of adolescent well-being that we saw over the past twenty years have leveled off or have even reversed. Declines in rates of teen pregnancy and smoking have more or less stalled. Adolescents’ drug use is on the rise, as is attempted suicide, bullying, and the need for remedial education among college freshmen. Much of the progress we made in the late 1990s has ended, and some of it is actually unraveling.

Right now we are neither adequately protecting young people from harm nor taking advantage of the opportunity to promote enduring positive development. The problem doesn’t appear to be one of insufficient spending. Indeed, we waste an incredible amount of money in our current approaches to raising young people. The United States spends more per student on secondary and postsecondary education than almost any other country in the world, so it’s unlikely that our mediocre school achievement or worrisome college attrition is due to a lack of financial resources. We spend millions of dollars each year on a collection of unproven, ineffective, and only marginally successful programs designed to dissuade adolescents from drinking, drug use, unprotected sex, and reckless driving. And as the world’s leader in prison population, we spend nearly $6 billion each year incarcerating adolescents, many of whom have committed nonviolent crimes and who could be managed in the community at a fraction of the cost. If we have a youth-violence problem, it isn’t because we don’t spend enough on punishing lawbreakers.

Here are some specific examples of why I think we should be concerned.


	There have been no gains in scores on standardized tests of high-school achievement since the 1970s. American adolescents continue to underperform teens from many industrialized countries that spend a lot less on schooling. Although our elementary-school students fare well in international comparisons, and our middle-school students place somewhere in the center of the rankings, the performance of our high-school students is undeniably lackluster, and in math and science, well below that of our chief economic competitors. This underachievement is costly: one-fifth of four-year college entrants and one-half of those entering community college need remedial education, at a cost of $3 billion each year. That’s money that could be spent on making college cheaper and more accessible to more people.


	The United States once boasted one of the world’s highest college-graduation rates. It now doesn’t even make the top ten, and a large proportion of American college graduates obtain their degrees from for-profit universities of questionable quality. One-third of students who enroll in college never graduate; the United States has one of the lowest college-graduation rates in the industrialized world, despite the fact that the economic returns on college completion in America are among the world’s highest.


	Low achievement is not the only problem, by any means. American adolescents’ mental and physical health is poor as well. One in five American high-school seniors abuses alcohol (abuses, not just uses) at least twice a month. The proportion of students who smoke marijuana every day is the highest it’s been in twenty years. American adolescents are among the most frequent binge drinkers and users of illegal drugs in the world. And the use of illicit drugs by teenagers and young adults is on the rise.


	Nearly a third of young women in the United States will get pregnant at least once by age twenty. The United States continues to lead the industrialized world in teen pregnancies and STDs, and ranks near the top in adolescent abortions, despite the fact that rates of sexual activity among teenagers in many other countries are higher. The rate of regular condom use among sexually active high-school students, which had been rising, has remained flat for some time now. One-third of sexually active teenagers do not protect themselves against STDs.


	The birth rate among unmarried women increased by 80 percent between 1980 and 2007. In 2011, nearly one-third of the women who gave birth had never been married. Having a child outside of marriage increases the risk of young women and men curtailing their education, depresses parents’ lifetime earnings, and increases the odds of living in poverty. Having children outside of marriage undermines the quality of mothers’ and fathers’ parenting, stunting children’s intellectual growth and elevating their risks for emotional and behavioral problems. Children born to unmarried parents themselves are more likely to have babies outside of marriage, perpetuating the same problems in the next generation.


	Aggression continues to be a widespread problem. According to the Centers for Disease Control and Prevention, 40 percent of high-school boys in the United States have been in a physical fight in the past year, and of these, more than one in ten were injured severely enough to warrant medical attention. The United States has one of the highest rates of youth violence in the developed world, as well as the highest rate of violent deaths among adolescents. According to the CDC survey, nearly 10 percent of high-school males regularly carry a gun.


	Each year, nearly three hundred thousand teachers, or about 8 percent of the profession, are physically threatened by students. In more than 150,000 of these incidents, teachers actually have been physically attacked. Nearly two-thirds of our high schools have security guards who carry firearms.


	Twenty percent of all high-school-aged boys in America take prescription medication for ADHD, a figure that is nearly double the prevalence of ADHD among boys this age. Many experts believe that adolescents are being medicated so that they are easier to manage at home and in school. Rates of ADHD are similar around the world, but the United States consumes more than 75 percent of the world’s ADHD medication. A country that has to resort to arming its school personnel or drugging its students to establish order in its classrooms is not winning the war on poor achievement or youth violence.


	Adolescent obesity is three times more common now than it was in the 1970s. The United States, where approximately one-sixth of the adolescent population is classified as obese and another sixth as overweight, leads the world in adolescent obesity and diabetes. American adolescents may be near the bottom of the international rankings in school achievement, but they are near the top in soft drink and french fry consumption.


	The percentage of American high-school students who try to kill themselves each year—about 8 percent of the high-school population—is no different today than it was twenty years ago. The rate of adolescent suicide in the United States is consistently higher than the international average, and suicide attempts and suicidal ideation among American high-school students are both on the rise. International surveys that measure less severe signs of psychological distress, such as headaches, stomachaches, insomnia, or unhappiness, find that American teenagers are among the world’s most miserable.


	Problems in mental health are by no means limited to younger teenagers or high-school students. According to one recent national study of more than forty thousand people, in any given year nearly one-half of all American young people between the ages of nineteen and twenty-five suffer from a diagnosable psychiatric disorder, most commonly substance dependence but also depression, anxiety, and certain types of personality disorders. Nor are these problems limited to people from poorer families: in this study, rates of mental illness among young people in college were only marginally lower than those among young adults who weren’t in school.


	Adolescents’ psychological problems have gotten worse over time. A study that compared contemporary young peoples’ mental health with that of their peers seventy-five years ago, using an identical measure of psychological functioning, found that five times as many teenagers and young adults today score above the test’s cutoff for a serious psychological problem than their counterparts did in the past, even after taking into account the fact that people today are more likely to admit to such problems than their parents, grandparents, or great-grandparents were.




Despite extensive and expensive efforts to reform our high schools, our students’ test scores are no better today than they were in the 1970s. Despite massive investments in health education, sex education, and violence prevention, rates of adolescent drug abuse, obesity, depression, unintended pregnancy, and youth crime and aggression remain unacceptably high. Clearly we are doing something terribly wrong.

 


  A New Approach


 

Adolescence isn’t what it used to be. Today adolescence begins much earlier, it ends much later, and it is far more important in determining health, success, and happiness in adulthood than it has ever been. Moreover, because the factors that have made adolescence begin earlier and last longer are likely to persist, and even intensify, our current concept of adolescence as the “teen years” will become more outdated and harmful.

Brain science explains not only why adolescence is a vulnerable period, but why it has become far more so, a period in which young people are more susceptible than in the past to risky behavior, mental health problems, and difficulties in making a successful transition to adulthood. As I’ll explain more fully in chapter 4, changes in the brain that take place when adolescence begins make us more easily excited, emotionally aroused, and prone to getting angry or upset. But these brain changes take place considerably earlier in adolescence than equally critical brain changes that strengthen our abilities to control our thoughts, emotions, and actions—a cluster of skills that psychologists call “self-regulation.” There is a time lag between the activation of brain systems that excite our emotions and impulses and the maturation of brain systems that allow us to check these feelings and urgings—it’s like driving a car with a sensitive gas pedal and bad brakes. When our capacity for self-regulation isn’t strong enough to rein in our arousal, problems are more likely to result—problems such as depression, substance abuse, obesity, aggression, and other risky and reckless behavior.

The longer you drive a car with an overly responsive accelerator and poor brakes, the greater your chances of getting into an accident. Similarly, a longer period between the start of adolescence (when the brain becomes more easily aroused) and when it ends (when brain systems that govern self-regulation have finally matured) means a longer period of imbalance, and greater exposure to all sorts of problems.

Although adolescence generally is a time of heightened vulnerability, some young people are undoubtedly more vulnerable than others. Thankfully, most adolescents don’t become depressed, flunk out of school, develop substance-abuse problems, or end up in jail. What separates those who can weather the storms of the period from those who can’t? And what is it about those who don’t merely survive, but actually thrive during this time?

The capacity for self-regulation is probably the single most important contributor to achievement, mental health, and social success. The ability to exercise control over what we think, what we feel, and what we do protects against a wide range of psychological disorders, contributes to more satisfying and fulfilling relationships, and facilitates accomplishment in the worlds of school and work. In study after study of adolescents, in samples of young people ranging from privileged suburban youth to destitute inner-city teenagers, those who score high on measures of self-regulation invariably fare best—they get better grades in school, are more popular with their classmates, are less likely to get into trouble, and are less likely to develop emotional problems. This makes developing self-regulation the central task of adolescence, and the goal that we should be pursuing as parents, educators, and health care professionals.

The good news is that the brain systems that govern self-regulation are especially malleable in adolescence. This knowledge should force us to more closely consider the quality of the experiences we provide young people, at home, in school, and, for older adolescents, in the workplace. At the same time, we should avoid exposing adolescents to potentially dangerous situations before they’ve developed self-control, and even worse, to experiences that actually compromise the normal development of these regulatory systems. In chapters 5 through 8, I discuss the importance of self-regulation, how parents and schools can encourage it, and what we can do to protect adolescents while it’s still maturing.

The ever-widening gap between the beginning and end of adolescence has made it a more perilous time than ever for all young people. But it’s especially hazardous for those who have the fewest resources for coping with the new realities of this stage of life.

The lengthening of adolescence fuels the growing divide between the haves and have-nots in ways that haven’t been recognized, much less addressed, by educators and policymakers. This group of our most at-risk youth includes, not surprisingly, those millions who grow up in poverty, but it also includes a growing number of kids from working- and even middle-class families.

Ever since it became clear that adolescence rivals zero to three in terms of brain plasticity, experts have debated which period deserves more of our resources. To me, this is a little bit like asking whether it is more important to breathe or eat. Suffocation will certainly kill you faster than starvation, but if you don’t eat, no amount of breathing is going to keep you alive for very long. By the same token, investing in the early years is vitally important, but if that’s all we do, by the time these young children become adolescents, we will have squandered much of this early investment. Making sure that infants get off to a healthy start is critical, but we need to remember that early intervention is an investment, not an inoculation.

As I’ll show in the pages that follow, many of our assumptions about adolescence are wrong. These assumptions lead parents to make mistakes they could have avoided, schools to ignore the cultivation of essential skills, legislators to pass misguided laws, and those who hope to influence adolescents with their messages to use strategies that are doomed to fail.

As a second and final stage of heightened brain plasticity, adolescence is probably the last real opportunity we have to put individuals on a healthy pathway and to expect our interventions to have substantial and enduring effects. In order to grasp how essential plasticity is to adolescence and how influential it is on our entire lives, we must explore the remarkable and sometimes surprising mechanisms of brain plasticity—as we will do in the next chapter. As I’ll explain, it isn’t impossible to help people change once they have reached adulthood. But adolescence is probably our last significant window of opportunity.
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  The Plastic Brain


I have exceptionally vivid memories of my adolescence—far richer and more specific than my recollections of either childhood or adulthood. Although I am now in my early sixties, I can recall, with astonishing clarity, not only important people, places, and events from my teen years, but even the smallest details about them: the particular sounds of different friends’ voices; the way a certain girl’s legs looked in the tartan skirts and forest-green tights she wore to school; the warmth and smell of the cardboard box I would hold on my lap, sitting next to my father on the short drive home from the local pizzeria.

I can remember things that happened to me as a child and as an adult, of course, but these memories are almost entirely of major events, life transitions that virtually everyone who has experienced them recalls: moving into a new home, getting a new pet, receiving a first job offer, proposing marriage, watching the birth of a child. My recollection of day-to-day life when I was a child or an adult is nebulous and not very detailed, like Woody Allen’s description of War and Peace, which he’d just speed-read: “It was about Russia.” That’s about the level of detail with which I recall entire years from childhood and adulthood. But for some reason, my brain has stored memories of the most mundane things from adolescence in 3-D, high-definition format.

What’s surprising about this is that my adolescence was itself very ordinary. No tragedies befell my family, nor did we win any lotteries. I was extremely fortunate in that my life as a teenager was untouched by family disruption, serious illness, death, or dramatic changes in our standard of living. Life progressed from one day to the next as steadily and predictably as a ride on an airport people mover.

To be honest, I can’t think of a single reason my adolescence stands out any more than my childhood or adulthood. In fact, if I were to catalog the most important events in my life, the list would show that far fewer significant and life-changing things happened to me when I was a teenager than when I was in my thirties, a decade during which I married, became a father, changed jobs twice, lived in three different cities, and was granted tenure. Yet I recall my adolescence far more extensively and intensively.

Over the years, I’ve asked many colleagues and friends if this experience rings true for them, and at least 90 percent of them agree. Nearly everyone recalls adolescence more powerfully than any other stage of life.

 


  The Reminiscence Bump


 

The special clarity of adolescent memories is so common that psychologists have given it a name: the “reminiscence bump.” Controlled experiments, in which researchers take into account the age of the people doing the recollecting (this is necessary because on average people recall recent events more easily than distant ones), corroborate people’s subjective experiences—events between the ages of ten and twenty-five are recalled more frequently than events from other periods.

This isn’t because our ability to remember things in general is better when we’re teenagers. Memory skills improve between childhood and adolescence, but our ability to remember things remains excellent until the midforties, when the mental decline that predictably takes place in later adulthood begins. Age differences in basic memory ability might account for why we’re better at remembering adolescence than childhood, but they can’t explain why we remember our teens and early twenties better than our thirties or early forties.

If the adolescent reminiscence bump isn’t due to better memory during those years, perhaps it has something to do with the nature of the events themselves. This possibility has been the focus of a fair amount of research, since it seems very plausible. Three different versions of this basic hypothesis have been proposed.


One is that we recall adolescence more than other periods because relatively more things happen for the first time during these years (first kiss, first job, first car, first beer), and research shows that we remember novel things more than familiar ones.

Another is that events that typically take place in adolescence are generally more momentous and emotion-laden. Because many important events take place in adolescence—graduation, leaving home, losing one’s virginity—it isn’t surprising that we have more memories from this time of life. We recall emotionally intense events with special clarity (but not any more accuracy, it turns out). Because adolescence entails a lot of “drama,” we would expect people to have more memories from this time.

Finally, some scientists have hypothesized that because adolescence is the stage during which we first develop a coherent sense of identity, we are more likely to use events that take place at this age to define ourselves, which may make them easier to remember as we grow up and incorporate these occurrences into our developing autobiographies.

All of these possibilities seem very reasonable, and all are incorrect. Although adolescence is indeed a time when many novel, emotional, momentous, and self-defining things happen, this is not the reason that it is more likely to be remembered.

Researchers have studied this by presenting subjects with lists of common words, like “book” or “storm,” and asking them to write down one memory that each cue triggers. When all of the cues have been exhausted, the subjects are asked to go through the events and indicate approximately how old they were at the time each one occurred. After the events have been dated, the subjects are asked to rate each one along one or more dimensions, such as how novel, important, or emotional the event was.

You won’t be surprised to hear that subjects typically recall more events from adolescence than from any other age period. But the events they recall are no more novel, important, emotional, or personally meaningful than events from other ages. In fact, the larger number of events we recall from adolescence is due entirely to the greater number of mundane events that we remember from this time. Unusual, emotion-laden, momentous, and self-defining events are recalled regardless of when they occur. But we are more likely to remember the ordinary things that happen to us during adolescence than the ordinary things that occur at other ages. There is something about this time of life that burns even trivial events deep into memory.


We are also more likely to remember music, books, and films from this age as well. Just like experiences, people, and places, the songs, the novels, and the movies we remember best are those we first encountered between the ages of ten and twenty-five. So are items from the news, which is especially surprising, since teenagers aren’t exactly famous for their interest in current affairs.

The adolescent reminiscence bump is revealing for a couple of reasons. Because the bump has nothing to do with the nature of the events that happen during adolescence, there must be something special about the way our memory works during adolescence that makes this period a treasure trove of recollection.

Something is different about how everyday experiences are encoded during adolescence, as if the brain’s “recording device” is calibrated to be hypersensitive at this age. When certain neurotransmitters, like dopamine, are released at the same time an event is experienced, the event is more easily remembered than when levels of these chemicals are not as high. These chemicals are released when we experience something that elicits strong negative or positive feelings. As we’ll see, brain regions responsible for strong emotions are especially sensitive during adolescence. As a result, the adolescent brain is chemically primed to encode memories more deeply. The reminiscence bump doesn’t exist because more emotional events take place in adolescence, but because ordinary events trigger stronger emotions.

 


  The Adolescent Brain Is Plastic


 

The reminiscence bump is but one piece of accumulating evidence that the adolescent brain is particularly sensitive to its environment—one factor that makes it a period of heightened neuroplasticity. One reason we are so much more likely to recall events from adolescence is that the brain’s amplified sensitivity to the environment leads us to encode experiences more deeply, in more detail, and more unshakably. It’s no coincidence that so many autobiographies and works of fiction are set during adolescence, or that it has been so often described as a period of rebirth. Novelists, playwrights, philosophers, and authors of coming-of-age memoirs may not have been aware of the period’s underlying neurobiology, but they were absolutely on target in drawing attention to just how formative a stage adolescence is.


Until recently, neuroscientists believed that developmental plasticity is mainly a characteristic of early life. The reasons for this belief are easily understandable, since we know that the brain is developing rapidly during this phase, and because many basic abilities are improving (like vision), emerging (like language), and consolidating (like gross motor skills) during this time. More of our brains are being “built” during the early years than at any other point in our lifetimes.

Once these early-developing brain systems have matured, it is very hard to alter them. This helps explain why the effects of extreme deprivation early in life are so difficult to reverse. Infants who have been kept in orphanages without adequate environmental stimulation will not develop normally if they aren’t removed from these harmful environments before they’re two years old. In one of the most extensive studies of institutionally reared infants ever conducted, the researchers compared Romanian children who were randomly placed into foster care with a matched group that remained in the orphanage past age two. They found significantly less intellectual impairment among the children in the foster-care group—they had substantially higher IQs, for example—than among those who remained institutionalized. The children who had been placed in foster care were also far less likely to suffer from emotional and behavioral problems.

We now know that adolescence is a similarly remarkable period of brain reorganization and plasticity. This discovery is enormously important, with far-reaching implications for how we parent, educate, and treat young people. If the brain is especially sensitive to experience during adolescence, we must be exceptionally thoughtful and careful about the experiences we give people as they develop from childhood into adulthood.

We must also revisit our steadfast belief in the unique importance of the first years of life. The brain is especially malleable during the first few years, and yes, it does lose some of this malleability after infancy. But new evidence shows that brain plasticity increases during adolescence and remains at this relatively higher level until adulthood. Whether the brain is as plastic in adolescence as it is early in life isn’t really the right question, because, as I’ll explain, the brain is plastic in different places during these time periods.

This revision in how we think about brain plasticity is not the first time our ideas about the malleability of the brain have changed in the last two decades. Until fairly recently, it was thought that the brain loses almost all of its plasticity once we become adults, and that there was little that could be done to keep the brain malleable. This, it turns out, is just plain wrong. The adult brain is not as plastic as it is at younger ages, but less plasticity is not the same as no plasticity. (Whether we know precisely what needs to be done to take advantage of this is a different matter, and unproven claims about how to “change the adult brain” abound.) It was also once thought that we are born with a finite number of brain cells and we produce no new neurons as we age. This isn’t true, either.

 


  Plasticity Has a Purpose


 

Using the word “plastic” to describe the brain can be confusing, because that word has two very different connotations. The things we use each day that are made of plastic, like the keyboard on which I am typing these words, tend to be hard and stiff, not malleable at all. We don’t generally think of plastic objects as ones whose form we can easily change in any permanent way. I can squeeze the plastic water bottle that is sitting on my desk, but the bottle returns to its original shape as soon as I loosen my grip.

When we say the brain is plastic, we mean something that is truer to the actual derivation of the word. “Plastic” comes from the Greek word plastikos, derived from the verb plassein, which means “to mold.” A plastic brain is a brain that can be molded—like industrial plastic before it has been hardened into its final shape. In this sense, the word “plastic” is in fact an excellent way to describe the brain at certain points in development, because just as plastic can be transformed from a soft, malleable state into one that is hard and rigid, so too does the brain change from being relatively more moldable to being relatively more fixed. The adolescent brain is more like plastic in its soft, pliable form than in the form it takes after it has been allowed to harden.

Most of us accept that our development is affected by what happens to us as we grow up—that who we become is the product not only of the genes we inherit from our parents but the experiences we have throughout life. It is easy enough to envision, if only in the most rudimentary sense, where the genetic influences on who we become reside—they are encoded in the DNA that is contained in all of our body’s cells. And we know how these genetic influences ended up inside of us. They have been a part of us since conception, transferred through the selective merging of the genetic material carried by each of our parents.

It is harder to imagine how the experiences that shape who we are get inside of us, or where these experiences live once they do. You probably wouldn’t be surprised to learn that researchers have found that children whose parents beat them become more aggressive, or that adolescents find it easier to form close romantic relationships if they’ve been raised by happily married parents, or that preschoolers whose parents regularly read to them find it easier to learn once they start kindergarten. You also most likely have an intuitive sense of why spanking produces aggression, exposure to a happy marriage helps children develop more satisfying relationships later in life, and intellectual stimulation at home enables children to learn in school.

But accepting that certain experiences produce certain outcomes, or even having a reasonable psychological theory about why they do, isn’t the same as understanding the underlying biological processes that connect experience with development. How does being spanked influence a child’s inclination to
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