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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 hit others? How does growing up with parents who express affection toward each other shape a child’s own capacity for intimacy? How does being read to facilitate intellectual development?

Plasticity is the process through which the outside world gets inside us and changes us. If experiences did not actually change the brain, we would never be able to remember anything.

Because plasticity is what allows us to learn from experience, it enables us to adapt to the environment. The fact that your brain was changed the first time you were burned by a flame is what makes you avoid sticking your hand into a fire whenever you see one, no matter how enticing the colors may be.

Brain plasticity is a fundamental component of our evolutionary heritage. Without it, our ancestors couldn’t have remembered which contexts were safe and desirable, because they supplied food or water, for example, and which were to be avoided, because they were dangerous. The malleability of our brains greatly benefits us because it allows us to acquire new information and abilities. Periods of heightened plasticity, like infancy or adolescence, are therefore good times to intervene in order to promote positive development.


But this malleability is a risk as well, because during these times of heightened sensitivity, the brain is also more vulnerable to damage from physical harms, like drugs or environmental toxins, or psychological ones, like trauma and stress. Plasticity opens the brain’s windows to the outside world, but open windows can let in pollen, noise, and mosquitoes just as easily as ocean breezes, birdsong, and the fragrances of flowers. When these windows are open especially wide, as they are in infancy and adolescence, we must be especially attentive to what comes in through them.

 


  Building a Better Brain


 

There are two types of brain plasticity. “Developmental plasticity” refers to the malleability of the brain during periods in which the brain is being built, when its anatomy is still changing in profound ways. Some of these changes involve the development or loss of brain cells, but the most important changes involve the brain’s “wiring”—that is, how its one hundred billion neurons are interconnected.

Just as some homes are wired and plumbed more efficiently and effectively than others, some children’s brains become better organized during plastic periods than do others’. And just as expert electricians and plumbers know how to build a residential infrastructure that works especially well, developmental neuroscientists—experts in brain development—are coming to understand what it takes to build a better brain.

Imagine if every single outlet in your home were connected with every other one, regardless of their locations. Picture each outlet in your kitchen connected to each one in your bedroom, each one in every hallway, and so on. If you had just four rooms with only four outlets in each, every outlet would have fifteen different wires coming out of it. Visualize the rat’s nest of wires that would be hidden behind your walls and contemplate how inefficient this configuration would be. Electricity would flow along wires to outlets that didn’t need it, wasting energy and time. Greater efficiency is why we arrange the outlets in our homes along clusters that connect via separate circuits.

The brain also works well because its neurons are not all interconnected—they are selectively linked. At birth, we have most of the neurons we will ever have. During the early years of life, our brains don’t produce many new neurons, but they make billions of connections between neurons. This process is so extensive that neuroscientists often call it “exuberant.” In the first six months after birth, one hundred thousand new connections between neurons are formed every second. Now, that’s exuberance.

Because it is inefficient for each neuron to be connected to every other neuron (nor is it physically possible—if every neuron were connected with every other one, the amount of wiring in your head would require an area about the size of Manhattan), it is important that the brain’s network be well organized. The exuberant production of neuronal connections in infancy is overkill.

Much of developmental plasticity therefore involves eliminating unnecessary connections, a process called “pruning.” At one year of age, there are about twice as many connections between neurons as there are in the adult brain. Pruning makes the brain function more effectively, the way that thinning a tree allows the remaining branches to grow stronger. It’s part of a more extensive process through which the circuitry of the brain is remodeled—through which connections between neurons are created, strengthened, weakened, or eliminated.

Brain regions that regulate basic sensory abilities, like vision and hearing, are pruned very early in life and don’t change much after that unless the brain is damaged by injury or disease. Regions that control higher-level cognitive functions, like making complicated decisions, take much longer to be pruned, and many of these brain systems are not fully mature until the early or mid twenties. These regions are the focus of pruning during adolescence, which is why our ability to perform these functions can be forever shaped by our adolescent experiences.

 


  Adult Plasticity


 

Developmental plasticity is the process through which experience sculpts the developing brain, which continues until about the midtwenties. The other type of plasticity is “adult plasticity.” Because every time we learn something there must be some enduring biological change in the brain, the brain must possess a certain degree of plasticity at all ages. If this weren’t true, it would be impossible to acquire new knowledge or abilities in adulthood. Because we can always learn new things, however, there is always some amount of plasticity in the brain, no matter how old we are. But the two kinds of plasticity differ significantly.

First, adult plasticity doesn’t fundamentally alter the neural structure of the brain, whereas developmental plasticity does. Developmental plasticity involves the growth of new brain cells and the formation of new brain circuits. Adult plasticity mainly involves fairly minor modifications to existing circuits. It’s like the difference between learning how to read (which is a life-altering change) and reading a new book (which usually is not).

Second, brain systems are far less malleable during periods of adult plasticity than they are during periods of developmental plasticity. In fact, the developing brain is chemically predisposed to be modified by experiences, like clay when it is still soft, whereas the adult brain is predisposed to resist modification—like that same clay once it has hardened. This is the reason we don’t become better at seeing or hearing after we have matured beyond infancy, or why we have so much more trouble learning to ski or surf as adults than as children. By the time we are adults, the brain systems that regulate vision, hearing, and coordination have hardened. This is also why it is far easier to learn a foreign language before adolescence than after—brain systems responsible for language acquisition have matured by then.

Finally, because the developing brain is so much more malleable, it can be influenced by a far wider range of experiences than can the mature brain. When the brain is developing, it is shaped by experiences that we aren’t even aware of. Once the brain has matured, we need to pay attention to and give meaning to our experiences in order to be affected by them in an enduring way.

The developing brain is sculpted both by passive exposure and by active experience. That means that before our brain has fully matured, we can be affected, in potentially permanent ways, by every experience, whether it’s positive or negative, whether we understand it or not—in fact, whether or not we’re even aware of it. It’s not surprising, then, that we recall things from adolescence more easily than we do from adulthood. Even if I wasn’t trying to remember that girl’s green tights or driving home with the pizza box on my lap, the images and sensations they produced in me at that time were being recorded. The incidental plasticity of adolescence doesn’t explain why each of us remembers the particular things we do from this time, but it may explain why we remember more of them.*



 


  All Plasticity Is Local


 

The brain isn’t built all at once. Different brain systems mature along different timetables and have different periods of developmental plasticity, sometimes referred to as “sensitive periods.” Brain systems that regulate the most fundamental human abilities, like vision, hearing, and the ability to learn, have very early and brief sensitive periods, typically during the first months of life. Systems that regulate somewhat more complex abilities, like language or bonding with a parent, have a later and longer period of plasticity—spanning the first two years of life.

Brain systems that control our most advanced abilities, like logical reasoning, planning, and many aspects of self-regulation, have a much more protracted period of plasticity. Many aspects of these systems don’t fully mature until the early or even mid twenties.

Although brain systems that develop early, and that govern our most basic and essential abilities, are also affected by experience, they are less easily influenced by small variations in the environment than are systems that regulate more complex functions. The early maturation of these basic brain systems is mainly driven by a biological program that is encoded in our genes, a program that unfolds both in the womb and in the very early months of life. This makes good sense. The more limited plasticity of these basic systems increases our likelihood of acquiring a solid neural foundation on which more advanced abilities are built, regardless of the environment into which we are born.

Take vision, for example. Although some visual stimulation is needed early in life to develop the ability to see, the level and type of experience necessary to make this happen is the sort that virtually all infants encounter. The development of normal vision does not require fancy mobiles, expensive objects for the baby to focus on, or a special environment. Similarly, almost all infants develop the basic ability to produce and understand speech, because the main experience that is necessary to drive language development is simply hearing other people speak, something nearly all babies are exposed to.

The development of abilities like vision and speech is said to be “experience expectant,” because we can expect to find the experiences needed to stimulate these processes in the typical environments that humans encounter. All babies, no matter where they are born, have things to look at, and nearly all of them hear the sounds of human voices. If you were to raise an infant in total darkness or without hearing any human speech, vision and language wouldn’t develop as they should, but it takes this sort of extreme environmental deprivation to produce such an aberrant outcome.

In contrast, because brain systems that govern more complex abilities are relatively more malleable, variations in experience more strongly shape their development and final form. These sorts of abilities are referred to as “experience dependent,” because their ultimate shape depends so much on the particular environment in which their underlying brain systems mature.

Seeing, hearing, learning, and moving are essential regardless of the world into which we are born. One reason it’s so tiresome to hear about the “extraordinary” accomplishments of other people’s newborns is that they rarely are any different from the achievements of any other infants. Normally developing babies who grow up in good-enough environments pretty much all develop in the same ways and along the same timetable.

The abilities that develop in adolescence, however, are not as necessary for survival as are those that develop early in life. You can live without being able to reason logically, plan ahead, or control your emotions (the plenitude of illogical, impetuous, and short-tempered adults attests to this). These skills are adaptive in many contexts, but they are not as essential as being able to see, listen, learn, or move. More to the point, their value depends on the environment in which the individual develops.

Unlike elementary skills, whose development is tightly regulated by preprogrammed biology, evolution left more room for variation in the development of complex abilities. That’s why there’s so much variation in how well different people reason, plan for the future, and control their emotions, but far less variation in how well people see, hear, and walk.

In the past, not all environments demanded especially advanced cognitive abilities. People growing up in societies where basic survival was a day-to-day challenge may have had to run fast to escape predators, but they probably didn’t need to elaborately plan things out months in advance. Indeed, people who spent too much time thinking before they sprinted were probably more likely to end up as some other animal’s dinner.

In today’s world, though, where formal education is increasingly important for success, people who are bad at reasoning, planning, and self-regulation are at a serious disadvantage, and the fact that the development of these abilities is highly sensitive to environmental influence is a mixed blessing. The brain systems responsible for these advanced capabilities remain plastic for a very long time, which permits these capacities to be shaped and fine-tuned by experience. For people who grow up under favorable circumstances, the plasticity of these brain systems is wonderful. For those who don’t, this same plasticity can be disastrous.

And it isn’t just early experience that matters. It is true that these advanced capacities can’t be acquired if their basic foundation is not put in place during the first years of life—it is impossible to develop the ability to plan ahead without the ability to learn from experience. But successful brain development during the early years does not guarantee that these advanced skills will develop to their fullest extent. In order for that to happen, the brain needs certain kinds of experiences beyond those it encounters in early childhood.

This is why debates about when the brain is most plastic are pointless. Asking when the brain is most plastic, or asking when plasticity is most important, is best answered with another question: “Most plastic or most important in what regions, and for what purposes?” The very same experience can affect different parts of the brain at different points in development, depending on which parts are most malleable when the experience happens. A study of the impact of child sexual abuse on the brain found, for example, that the region adversely affected by the abuse differed depending on the age at which it occurred. Abuse during early childhood affected the hippocampus, a part of the brain important for memory. Abuse during adolescence, however, affected the prefrontal cortex—a part of the brain that is especially plastic at that age, and which governs self-control.


If all we cared about was raising people who can learn, converse, and form attachments, we could content ourselves with providing adequate stimulation during the early years. But if we also care about raising children who can navigate the complex landscape of other people’s needs, motivations, and intentions; who can make plans and follow them; who can think about the longer-term consequences of their actions; and who can regulate their behavior, emotions, and thinking, we can’t just provide stimulation during the early years, cross our fingers, and then hope for the best. In order to achieve these goals, we need to provide appropriate stimulation when the brain systems that regulate these higher capacities are plastic, and to focus especially on the periods of greatest malleability.

 


  Your Most Important Network Is Not on Facebook


 

In order to understand how and why the brain is so plastic in adolescence, you need to know a little bit about how the brain works.

The brain functions by transmitting electrical signals across circuits that are composed of interconnected cells, called neurons. Each neuron has three parts—a cell body; a longish projection called an axon, which terminates in many small tips; and thousands of tiny, antennae-like branches, called dendrites, which themselves split off into smaller and smaller spines, like a plant’s root system. In the adult brain, each neuron has about ten thousand connections. Collectively, neurons and the projections that connect them are called “gray matter.”

When electrical impulses travel along a neural circuit, they leave one neuron through its axon and enter the next one through one of the receiving neuron’s dendrites. The transmission of current from one neuron to another can be thought of as the passage of information along that particular pathway, like runners on a track team passing a baton during a relay race. Everything we think, perceive, feel, or do depends on the flow of electrical impulses across the brain’s circuits.

The axon of one neuron is not actually connected to the dendrites of another, though, the way an electrical wire in your home is connected to a light switch, or the way the prongs of an appliance plug touch the active contacts inside an outlet. There is a tiny gap, called a synapse, between the tip of one neuron’s axon and another neuron’s dendrite. In order for an impulse to be relayed to a neighboring neuron, the electrical charge has to “jump” across this gap. How does this happen?

The transfer of current across the synapse when a neuron fires is enabled by the release of chemicals called neurotransmitters. You’ve probably heard of some of the most important neurotransmitters, like dopamine or serotonin. (Dopamine plays a very important role in the adolescent brain, for reasons I’ll explain in chapter 4.) Many of the most widely prescribed antidepressants work, for instance, by altering the amount of serotonin in brain circuits that control mood.

When neurotransmitters are released from the “sending” neuron and come into contact with the receptors on the dendrites of the “receiving” neuron, a chemical reaction occurs on the other side of the synapse that triggers a new electrical impulse, which travels on its way to the next neuron in the circuit, jumping across the next synapse with the help of neurotransmitters. This process is repeated whenever information travels through the brain’s elaborate circuitry.

Each neurotransmitter has a specific molecular structure that fits into a receptor which is precisely designed for it, the way a key fits into a lock. An impulse that stimulates a neuron to release dopamine will trigger a response in a neuron that has dopamine receptors, but not in one that only has receptors for a different neurotransmitter. This enables the brain to stay organized—if any time a neuron fired it activated every other neuron in the neighborhood, all helter-skelter, it would be impossible to maintain well-defined brain circuits—an enormous challenge in an organ that packs one hundred billion neurons, each with ten thousand connections, into the space inside your skull. This way, when a neuron that is part of a circuit that regulates mood fires, it affects how you feel, not whether you move your big toe.

Cells other than neurons also play a role in transmitting electrical impulses along brain circuits. These cells, known as “white matter,” provide support and protection for neurons and compose a fatty substance, called myelin, that surrounds the axons of certain neurons, like the plastic sheath around electrical wires. Myelin insulates brain circuits, keeping the impulses flowing along their intended pathways rather than leaking out. Circuits that are coated in myelin carry impulses about a hundred times faster than circuits that are not myelinated, making them much more efficient, especially if the circuits cover a large territory. Multiple sclerosis is a disease in which the body’s myelin becomes damaged, which interferes with the transmission of electrical impulses in the brain and the rest of the nervous system, making it hard to control muscles.

The amount of myelin in the brain increases well into our late forties, insulating more and more brain circuits as we mature. Along with remodeling the connections between neurons, the myelination of brain circuits is the other main contributor to brain plasticity. But whereas the remodeling of neuronal connections leaves the brain open to more change—circuits that are strengthened today can be weakened at some later point, and vice versa—myelination stabilizes the circuits that have already been formed, rather than creating new ones. One of the reasons that the brain becomes less plastic once we reach adulthood is that there is an increase during adolescence in certain brain proteins that impede the formation of new synapses and in other proteins that promote myelination, both of which make it more difficult for the brain to alter its connections between neurons.

 


  Experience in the Zone Changes the Brain


 

Comparisons between the electrical circuits in our homes and those in our brains are helpful up to a point, but the analogy doesn’t work in one very important way. In your home, the more often you use an electrical circuit, like the one inside a light bulb that makes the bulb glow when you turn it on, the more likely it is to wear out and need replacing. Just the opposite is true in your brain, though. The more often you activate a particular brain circuit, the stronger it becomes—the connections between the neurons actually multiply as a result of the experience. Perhaps the most well-known example of this comes from a study of London taxi drivers, who must pass an extensive test of their knowledge of London’s streets before being licensed. Repeated scans of their brains revealed an increase in gray matter over the course of their training—that is, an increase in the connections between neurons—specifically in brain regions that govern memory for geographic information.

In other words, the very connections between neurons that allow us to do something—think a particular thought, feel a particular feeling, perform a particular act, remember a map of city streets—are strengthened each time we do it. This is why things become simpler with practice, why objects become easier to recognize the more often we see them, or why studying something helps us retain the information and recall it when we need it—the brain circuits that regulate these acts become stronger each time we use them.

Brain plasticity doesn’t just strengthen the brain circuits we use; it also eliminates the ones we don’t. When a brain circuit is not used, its connections become weaker and weaker. Axons retract, spines die off, and as a result, synapses start to disappear, often to the point that the circuit finally ceases to exist. This process is called “synaptic pruning.”

Imagine a hilly meadow between two villages. Hundreds of lightly trodden paths connect one village to the other. Over time, people discover that one path is more direct than others. As people begin using this path more often, it becomes wider and deeper—like a brain circuit that has been strengthened by experience. Because the other paths aren’t used anymore, the grass grows back and those paths disappear—just like a brain circuit whose synapses have been pruned. The difference between a brain region that has been pruned and one that hasn’t is the difference between a highway system composed of a large number of narrow dirt paths and one that is made up of an efficiently organized network of a smaller number of superhighways.

Experience also affects myelination, which makes a circuit not only more efficient, but more durable. When we practice something, learn a new skill, or receive training designed to strengthen some sort of cognitive ability, the activity stimulates the growth of white matter in the expected brain regions (for instance, in regions responsible for finger movement in professional piano players, or eye-hand coordination in jugglers). Although some of the most famous examples of this process come from studies of physical activities such as juggling and piano playing, which have shown how practice leads to the growth of myelin, more recent studies of cognitive abilities, like memorization and meditation, have also confirmed that repetition stimulates myelination.

The brain’s remarkable malleability in response to experience enables us to learn and strengthen abilities, from very basic ones (like memory) to very advanced ones (like self-regulation). This is at the heart of brain plasticity. It’s not only “use it or lose it.” It’s also “use it and improve it.” This is true at all ages, but it is much more easily and reliably accomplished before adulthood.


There is an important qualification to the mantra “use it and improve it,” though. Pure repetition in and of itself is not very effective in stimulating brain change. In order to take full advantage of the brain’s capacity for plasticity, the demands we place on our brain must exceed the brain’s capacity to meet them. The slight mismatch between what we can do and what we push ourselves to do is what stimulates brain development. If the mismatch isn’t there, or if it’s so great as to be overwhelming, development won’t occur. Good parents and good teachers know how to work in what is called the “zone of proximal development,” the place where a child or adolescent’s brain growth is most likely to occur. They engage in a process called “scaffolding,” which gradually strengthens the young person’s skills. I’ll explain scaffolding in a later chapter.

Strengthening the brain is like going to the gym for weight training. You can maintain a certain level of strength by working out with the same weights day after day, but if you want to get stronger, you need to either increase the amount of weight you lift or the number of repetitions you perform. Something similar applies to neural circuits.

We’ve often heard that it takes ten thousand hours to develop expertise in something. But it’s rarely noted that the ten thousand hours need to be devoted to deliberate practice that is set up to progressively challenge the brain system being trained. Merely repeating the same activity over and over again, without making it more demanding, doesn’t do much.

But remember, different regions of the brain are plastic at different ages. Experience, even in the zone, is not an “equal-opportunity brain changer.” As a consequence, the abilities that are most likely to be developed, strengthened, or weakened during adolescence are not the same as those that are developed, strengthened, or weakened at other ages. Adolescence is important not only because the brain is plastic, but because of where the plasticity occurs.

 


  Priming the Brain for Future Change


 

The brain’s ability to change in response to experience is extraordinary enough, but the story is even more remarkable. In recent years, scientists have learned that certain experiences not only stimulate neurobiological change at a given moment, but enhance the potential for further change—something referred to as “metaplasticity.” In other words, plasticity actually begets more plasticity—and not merely in the circuits that were directly altered by the experience. The modification of a given brain circuit actually causes chemical reactions that induce future plasticity in neighboring brain circuits, too. It’s as if memorizing the capitals of European countries not only made it easier to subsequently learn the capitals of countries in other continents, but also made it easier to learn how to remember things that have nothing to do with geography—like memorizing the sequence of American presidents or the multiplication tables.

One especially exciting discovery is that, during periods of heightened plasticity, learning something new can make subsequent learning easier—as if the initial dose of learning primes the brain in a way that makes it easier to learn the next time. What this means is that people who are able to maintain their exposure to novel and challenging experiences during periods of heightened brain plasticity—like adolescence—actually may be able to keep the window of plasticity open for a longer period of time. In other words, it is important to be exposed to novelty and challenge when the brain is plastic not only because this is how we acquire and strengthen skills, but because this is how the brain maintains its ability to profit from future enriching experiences. This is why intelligent people enjoy longer sensitive periods—periods when the brain is especially malleable—than their less bright counterparts.

 


  The Three R’s of Adolescent Brain Development


 

Neuroscientists study age differences in brain activity mainly through the use of functional magnetic resonance imaging, or fMRI, which allows them to identify which regions of the brain are active during different tasks. Functional imaging added a whole new dimension to our understanding of the adolescent brain. The beauty of fMRI is that it can show differences between how adolescents’ and adults’ brains work that aren’t revealed through studies of their brains’ anatomical appearance. Indeed, we now know that adolescents’ and adults’ brains are even more different in how they function than in what they look like.

Hundreds of studies of age differences in brain activity have been conducted over the past fifteen years, and they have revealed particularly dramatic differences among children, adolescents, and adults in brain regions that govern advanced thinking abilities, like planning ahead and making complicated decisions; in areas that are important for how we experience reward and punishment; and in regions that regulate how we process information about interpersonal relationships. The adolescent brain undergoes particularly extensive maturation in regions that regulate the experience of pleasure, the ways in which we view and think about other people, and our ability to exercise self-control. These three brain systems—the reward system, the relationship system, and the regulatory system—are the chief places where the brain changes during adolescence. Think of them as the “three R’s” of adolescent brain development. These are the brain systems that are most responsive to stimulation during adolescence, but they are also the ones that are most easily harmed.

 


  A Precarious Time


 

The fact that we can recall adolescence better than other periods and that this is a time of change in many brain regions are two pieces of evidence that the brain is likely to be especially plastic at this time. Another indication comes from statistics on the average age of onset of serious psychological disorders. The adolescent brain is extraordinarily sensitive to stress.

The average age of onset for serious mental health problems is fourteen. Different disorders have somewhat different age ranges when they are most likely to appear. Some have a very narrow age band, such as social phobia, which usually appears sometime between ages eight and fifteen. Others have a wide band, like panic disorder, which typically makes its first appearance sometime between sixteen and forty.

But with the exception of ADHD, separation anxiety disorder, learning disorders, and autism spectrum disorders, the age range for the typical onset of every other major disorder falls somewhere in the period between ages ten and twenty-five. The list of disorders that often first appear in adolescence is staggering:


	Mood disorders, such as depression and bipolar disorder


	Substance-abuse disorders, such as alcohol or drug dependence



	Most anxiety disorders, such as obsessive-compulsive disorder, panic disorder, and generalized anxiety disorder


	Most impulse-control disorders, such as conduct disorder and oppositional-defiant disorder


	Eating disorders, such as anorexia and bulimia


	Schizophrenia




Very few serious psychological problems appear for the first time before age ten. On the other hand, if someone has not developed any psychological disorders by age twenty-five, the chances that he or she will develop one later are small.

Studies of substance abuse and dependence are especially telling in this regard. The neural underpinnings of these disorders are well understood, because drug addiction can be easily studied in animals. (Many other species enjoy the same recreational drugs that humans do.)

Because all mammals go through puberty—the hormonal changes that mark the beginning of adolescence—other species can be used to see whether certain experiences have a more lasting impact when they occur before, during, or after adolescence. Experiments in which scientists have compared the brains of animals exposed to drugs either near puberty or after reaching full maturity have shown that drugs like nicotine and alcohol in early adolescence can permanently affect the way the brain’s reward system functions, because this brain system is especially plastic at puberty. Repeated use of these and other drugs during this period can make it not only especially enjoyable to use them, but necessary in order to experience normal amounts of pleasure. This is the basis of addiction.

We can’t conduct these sorts of experiments with human adolescents, for obvious ethical reasons. But large-scale surveys show that exposure to drugs during adolescence is more closely associated with addiction than is exposure during adulthood. Compared with people who don’t drink until they’re twenty-one, those who begin drinking before age fourteen are seven times more likely to binge drink as teenagers and five times more likely to develop a substance-abuse or -dependence disorder sometime in their life. Similar evidence indicates that people who begin smoking regularly before age fifteen are at greater risk for nicotine dependence as adults than are those who start in late adolescence. Parents should keep their teenagers away from alcohol, tobacco, and other drugs at all ages, but it is especially crucial to do so when they are younger than fifteen.

These correlational studies cannot rule out the possibility that people who start smoking, drinking, or using illicit drugs early in adolescence simply have personality traits that lead them both to begin experimenting early and to become addicted (such as poor self-control, which would likely contribute to both). But the animal studies tell us that something else is also going on, because the adolescent animals exposed to drugs in these studies didn’t have a choice—they were randomly assigned to be exposed at this age and compared with animals chosen to be exposed for the first time as adults.

Adolescents’ vulnerability to mental illness and addiction is just one reason why plasticity during this period can be so risky. Other research suggests that the adolescent brain is more susceptible to the adverse consequences of concussions than the adult brain. High-school football players who suffer concussions take longer to recover than do college players, and adolescents are more adversely affected by a second impact while the brain is still recovering from an initial hit. There is good reason to worry about the long-term consequences of playing football during a period of such heightened susceptibility to brain injury.

 


  Taking Advantage of Plasticity


 

As I’ve already mentioned, brain plasticity can be a force for good as well as harm.

Although the science is not yet conclusive, it appears that old brains are changed when they learn new tricks, but not as much as young brains are. This is consistent with the idea that there is such a thing as “adult plasticity,” but that the plasticity characteristic of the adult brain is nowhere near that of the adolescent brain. Cognitive neuroscientists are now actively studying whether people in their teens are more responsive to “brain training” than adults, and if so, which parts of the brain are more easily enhanced.

This is a challenge, though, because the brain matures in different ways at different times. If you wanted to examine the effects of seeing a scary movie on someone’s emotional state, measuring how often people cried would be sensible if you were studying toddlers, but probably wouldn’t be if you were studying adults. Along the same lines, the same brain training could lead to pruning in a child, myelination in an adult, and both in an adolescent. This illustrates the challenge of coming up with a common measure of “brain enhancement” that applies equally well across different ages.

One new use of brain imaging that may prove helpful for this purpose is the combined use of fMRI and a technique called “transcranial magnetic stimulation” (TMS). TMS involves the stimulation of the brain with a mild magnet that is applied to the scalp and pulsed on and off. Depending on the frequency and pattern of the magnetic pulses, activity in the region of the brain close to the magnet can be increased or suppressed. Studies have shown, for example, that people can be made more impulsive by using TMS to interfere with brain circuits that govern self-regulation. TMS is safe, and its effect on the brain can be studied even after the stimulation stops, because its impact continues for about an hour.

Because the stimulation or suppression of activity in a brain circuit looks the same regardless of the age of the individual, it is possible to apply an equal amount of magnetic stimulation to the same brain region of people of different ages and compare their degrees of activation. If adolescents showed a larger change in activity than adults in response to an identical magnetic pulse applied to an identical region of the brain, it would suggest greater plasticity in the younger age group.

TMS has been approved for use as a clinical treatment for major depression in adolescents who have not responded to other forms of therapy, but it is not yet being used in research on young people who haven’t been diagnosed with a mental illness. There is some evidence from clinical trials, however, that the adolescent brain is more responsive to TMS than the adult brain.

This is consistent with the view that, generally speaking, it is easier to treat psychological problems when they first emerge than later, after they have become more intractable. To the extent that the adolescent brain is more plastic, it is crucial not only that we prevent young people from being exposed to the sorts of stressors and substances that cause psychological disturbance, but that we treat psychological problems that have emerged in adolescence as early as possible. Some moodiness during adolescence is normal, but if a teenager has shown signs of emotional or behavioral problems that persist for longer than two weeks, it’s a good idea to have the situation checked out. Parents who believe their adolescent may be suffering from a problem like depression, anxiety, or substance abuse should not wait before seeking professional help. Once the window of plasticity has started to close, these problems become harder to treat.

 


  Plasticity Increases as We Enter Adolescence


 

Although there isn’t much direct evidence to date proving that the brain is more plastic in adolescence than middle childhood, there are several reasons to think that it probably is. Although it has not yet been proven conclusively, support for this view is slowly accumulating, and several neuroscientists have come to a similar, albeit speculative, conclusion.* There are several reasons for this.



First, psychological change during adolescence is far more dramatic than it is in middle childhood, which would suggest that the brain is undergoing more rapid or extensive modification in adolescence as well, since any change in our behavior must be linked to a change in the brain. This view of development is also consistent with anecdotal accounts, which portray middle childhood as a far less volatile time—after all, Freud went so far as to call this stage the “latency period,” a time characterized by great stability and the consolidation of existing skills, rather than a major psychological overhaul. That doesn’t take place until adolescence. As Rousseau wrote, we are born twice—once into existence, and once into life. The second birth he was referring to is adolescence.

Second, findings from studies of the reminiscence bump and psychological disorder suggest that adolescence is a more sensitive period than middle childhood—at least for memories and mental health problems. Remember, adolescence is not just a time of heightened recollections and emotional difficulty in comparison to the years that follow it; it entails more vivid memories and more psychological distress than the years that precede it, too. Again, this is not direct evidence that the brain is more plastic in adolescence than childhood, but it is certainly consistent with the idea.

Third, studies also show that the adolescent brain is more responsive to stress and arousal than the preadolescent brain. The correlation between the number of stressful life events that people have experienced (illness in the family, the loss of an important friendship, the death of a pet, a parent’s job loss, and so on) and symptoms of depression, anxiety, or other psychological problems is stronger during adolescence than childhood. This heightened stress-reactivity of adolescence is another indicator that the period is one of special sensitivity to the impact of the environment.

Fourth, many patterns of change in brain activity do not follow a straight line between childhood and adulthood, but instead follow a trajectory that looks more like a right-side-up or inverted U. For instance, the brain’s response to rewarding images, like pictures of smiling faces, increases in intensity between childhood and adolescence, and then declines between adolescence and adulthood. This suggests that something about the adolescent brain is different from both the child and adult brain. If plasticity was high at birth, and then gradually and steadily declined with age, we wouldn’t expect to see a pattern like this.

Finally, something happens to the brain between childhood and adolescence that provides a plausible explanation for why there might be changes in plasticity at this time. That something is puberty.

 


  Puberty and Plasticity


 

We tend to think of puberty as an event that transforms us into physical and sexual adults. The hormonal changes of puberty make us grow taller and heavier and develop the outward signs of sexual maturation (like breasts in females and facial hair in males). They facilitate the development of our reproductive systems. And they activate our sex drive.

But the impact of puberty on how we function is more far-reaching than its impact on our physical appearance, reproductive capability, and libido. The brain is radically transformed by sex hormones like testosterone and estrogen. These substances, whose levels increase dramatically at puberty, affect the anatomy of the brain, chemically altering the actual structure of its circuits. Sex hormones promote myelination, stimulate the development of new neurons, and facilitate synaptic pruning. Puberty makes the brain more sensitive to all sorts of environmental influences, both good and bad. And it stimulates a dramatic increase in brain plasticity, making us not only more attentive to the world, but more easily influenced by it in potentially enduring ways. For example, the fears we acquire during adolescence are especially difficult to rid ourselves of later in life.

As we leave adolescence, another series of neurochemical changes makes the brain increasingly less plastic. Closing the window of brain plasticity (although not nailing it shut) as we mature from adolescence into adulthood is a gradual process that takes place throughout the twenties, as the brain’s chemistry shifts from encouraging changes in our neural architecture to favoring stability. New synapses and new neurons proliferate during adolescence, and many existing neural circuits are pruned, but these processes taper off considerably as the brain matures into adulthood.

We don’t know what signals the brain to start this shift from more to less plasticity as adolescence comes to a close, but recent animal studies show that if one of the genes that controls this shift is blocked, the brain of an adult mouse retains some of the plasticity it had during its juvenile period. Even after this genetic switch has been flipped, its effects can be reversed by switching it back to its adolescent position. This research has not yet been done on humans, but if the same pattern were seen, it would have tremendous implications for restoring brain plasticity to adults who have suffered brain injury. Repairing the damage to an injured adult’s brain that has once again been made plastic should be a lot easier.

The natural decline in plasticity that takes place toward the end of adolescence is not merely a reversal of the increase sparked by puberty. In fact, there is no evidence that changes in sex hormones reduce plasticity. This makes perfect sense, given that levels of sex hormones don’t start to drop until much later, well into the thirties. If the brain is losing some of its plasticity in early adulthood, it has nothing to do with decreases in testosterone or estrogen.

Instead, the reduction in plasticity as one enters adulthood is probably due at least in part to experience. Many studies show that the motivation to seek out novel and exciting experiences increases shortly after puberty and then declines as we move from late adolescence into adulthood—a pattern seen in other animals as well. This built-in need to explore the world during adolescence is so strong that many of the fears we may have developed during childhood are temporarily squelched, only to reappear in adulthood, perhaps as a way of ensuring that they don’t interfere with the natural wanderlust that enables us to separate from parents and reproduce outside the family. The increase in novelty seeking is a way of making sure that individuals venture out into the world at a time when the brain is primed to learn from new experiences. Because the adolescent brain isn’t just more plastic—it’s more “metaplastic,” too—it is very likely that the learning that takes place during this quest for novelty is what helps keep the brain malleable during adolescence.

We know that brain plasticity in adulthood is facilitated by a mismatch between what the environment demands of the brain and what the brain can do. The less often we put ourselves in novel situations, the less frequently we encounter these mismatches. When this happens, and when the need to learn new things becomes less and less pressing, the brain begins to lose some of its malleability. When we leave adolescence and stop seeking out new experiences, our brains shut down the final period of extensive plasticity.

 


  Trading Plasticity for Efficiency


 

As more of the brain’s circuits become hardened, they become less easily modified. This makes the brain more efficient—it makes the electrical impulses travel faster—but it also makes the brain less able to change as a consequence of experience. This makes good evolutionary sense.

Adolescence is when we acquire the last set of skills and capabilities we need to be able to function independently, and most important, to survive long enough to reproduce and bring offspring into the world. During this final period of preparation for adult life, our last chance to learn what we need to know before venturing out on our own, we are sponges for information—which is why the adolescent brain is built to be so exquisitely aware of what is going on all around us, even things that we are not cognizant of. As adolescence draws to a close and the necessary knowledge and abilities have been acquired—some gained by actively seeking this information, but a large amount absorbed incidentally—the brain begins to change its “portfolio,” emphasizing the effective use and preservation of existing resources over the addition of new ones. Plasticity is crucial while we’re developing, but remember that all environments contain risks as well as opportunities. Once we have what we need to survive on our own, it doesn’t make any sense to remain malleable enough to be potentially harmed by unfavorable experiences. It’s simply not worth the risk. It’s like converting one’s retirement investments from high-risk equities to more conservative bonds once we reach a certain age.

When we enter adolescence, the brain is still plastic, but the biologically programmed changes of puberty open the window of plasticity wider. When we leave adolescence, we begin to close that window by progressively relinquishing—either through choice or necessity—the sorts of experiences that would otherwise keep it open.

With this in mind, the lengthy passage into adulthood that characterizes the early twenties for so many people today starts to look more beneficial than parents and pundits may think. Indeed, those who are lucky enough to be able to prolong adolescence may actually have an advantage, as long as the environment in which their adolescence is prolonged affords opportunities for continued stimulation and increasing challenge, and avoids the harms that can assault a malleable brain. Recent studies show that higher education contributes to the development of advanced cognitive abilities by improving the structure of the brain’s white matter—and that college contributes to brain development above and beyond the effects of just getting older. Perhaps we should stop wringing our hands over the delayed transition into adulthood experienced by more and more young people and look at it in the more positive light it deserves.

I’ve noted several times that brain plasticity carries with it both opportunity and risk. As we’ll see in the next chapter, this period of promise and peril has never been longer. And as a result, adolescence now matters more than ever.
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  The Longest Decade


Adolescence is longer today than it has ever been in human history.

Deciding how we define a stage of life—when it begins and when it ends—is inherently subjective. Experts use puberty to mark the beginning of adolescence because it’s easy to measure, has obvious consequences (like sexual maturation), and is universal. In societies that have formal rites of passage, puberty has long been used to indicate when people are no longer children.

We may lack formal initiation ceremonies in modern society, but we still use puberty to mark the passage into adolescence. Getting consensus on when the period ends is harder. Although there are a few objective biological boundaries between adolescence and adulthood—for instance, the point at which people stop growing taller or when they can bear children—these somehow just don’t feel right. Some people finish their growth spurts when they’re as young as twelve or thirteen, and some can even become a parent at this age, but few of us, at least in today’s world, feel comfortable labeling a thirteen-year-old as an “adult.” That’s why we tend to use some sort of social indicator to draw the line between adolescence and adulthood, like attaining the age of legal majority, starting a full-time job, or moving out of one’s parents’ home. Reasonable people may disagree about which social indicator makes the most sense, but they would probably agree that a cultural marker of adulthood makes more sense than a biological one.


This is why experts define adolescence as beginning in biology and ending in culture.

Of all the possible markers of the beginning and end of adolescence, menstruation and marriage are probably the best ones to use in order to see if adolescence actually has gotten longer. Both are widely experienced, and we can date both of them accurately. For most women, menarche is a memorable event, and one whose date is regularly recorded in doctors’ files. Scientists in the Western world have been keeping track of the average age of girls’ first menstruation since about 1840, and we have a very good idea of how the advent of puberty has changed since then. There is no comparable pubertal event for boys that screams, “I am a man,” but the ages at which males and females within the same society go through puberty are highly correlated. Even though girls typically go through puberty a year or two before boys, in societies in which puberty is early for girls, it comes early for boys, too.

The age at which people marry is even more reliably documented than the age of menarche. Government officials have long noted how old people are when they take their wedding vows, and as a consequence we have accurate statistics about marriage that go back for centuries. This is certainly not to say that one must be married in order to be an adult, only that changes in the average age of marriage are useful for tracking historical trends. Trends in the age at which people complete their schooling, begin their careers, or set up independent households would also be fine ways to track historical changes in the transition into adulthood, but we haven’t kept very good official records of these for nearly as long as we’ve been recording marriages. And although getting married, leaving school, starting a career, or setting up a home do not all take place at the same age, they tend to move in lockstep from one generation to the next. When the average age for getting married rises over time, so do the others.*




 


  Adolescence Has Gotten Longer


 

In the middle of the nineteenth century, adolescence lasted around five years—that’s how long it took girls to go from menarche to marriage in the mid-1800s. At the turn of the twentieth century, the average American woman got her first period between fourteen and fifteen and married when she was just under twenty-two. In 1900, adolescence lasted a little less than seven years.

During the first half of the twentieth century, people began getting married at a younger age, but the age of puberty continued to decline. This froze the length of adolescence at about seven years. In 1950, for example, the average American female went through menarche at around thirteen and a half and married at twenty.

From 1950 on, though, things changed. The drop in the age of puberty continued, but people started marrying later and later. Each decade, the average age of menarche dropped by about three or four months, whereas the average age at marriage rose by about a year. By 2010, it took fifteen years for the average girl to go from menarche to marriage.

If these trends continue—and, for reasons I will explain, they probably will—by 2020, adolescence will take almost twenty years from start to finish.

 


  What About the Boys?


 

The availability of information on menarche makes it easier to document the declining age of puberty among girls than boys. In order to study historical trends in the age of male puberty, researchers have had to use more ingenious methods. Several very cleverly done studies, using more indirect methods, show that boys also mature at a much earlier age today than they did in the past.

One reliable indicator of male puberty is that the boy’s voice deepens, or “breaks.” If you’re in the business of assembling children’s choirs, you pay close attention to this change, and choirmasters have long kept records that indicate when the break has occurred among their singers. According to these records, the average age at which boys’ voices broke has fallen from about eighteen in the mid-1700s, to around thirteen in 1960, to about ten and a half today. The drop in voice that happens to boys when they mature usually occurs more toward the beginning of puberty, a little less than three years before maturation is complete. So we can extrapolate: if boys’ voices break, on average, at ten and a half today, they’re completing physical maturation when they’re about thirteen. This means that the drop in the age at which boys finish puberty over the past few centuries has been similar in magnitude to that observed in girls—about three or four months per decade.

We’ve also been able to glean information on changes in male puberty from mortality statistics. In all cultures and times, the mortality rate among boys spikes a few years after they become adolescents. It’s called the “accident hump,” and it occurs because the rise in testosterone that takes place at puberty makes males more aggressive and reckless. That makes them more likely to do things that get them killed, like picking fights or doing risky things on a dare. Because many societies keep track of who dies and when, we can see whether the timing of the accident hump has shifted downward, as we’d expect to find if puberty was happening earlier. And indeed, the accident hump has also dropped by about three months per decade over the past several centuries.*



Scientists have to rely on these sorts of indirect measures to calculate whether the age at which boys go through puberty is earlier today than in the distant past. We have far better data on more recent trends because modern doctors keep better records. And these newer statistics tell a similar story. A 2012 report based on information provided by pediatricians throughout the United States documented that by 2010, boys were going through puberty as much as two years earlier than they were in the 1970s. The age at which males enter adolescence has continued to decline, just as it has among females.

Puberty may be more difficult to measure in males than females, but marriage isn’t, so we can track the age of transition into adult roles just as easily among men as women. The average age at which men marry for the first time has increased. In 1950 the typical American man married at twenty-three; by 2011, the average age had risen to twenty-nine, an increase of about one year per decade—about the same as it rose among women.

In 1960, when boys were completing puberty at around sixteen and marrying at twenty-three, adolescence lasted about seven years. Today, with puberty ending around fourteen and first marriage taking place at around twenty-nine, male adolescence, just like female adolescence, lasts about fifteen years.

“Wait until you are married” is a piece of conventional wisdom that is getting harder and harder to follow.

 


  How Low Can It Go?


 

The age of puberty declined steeply between 1850 and 1950, then slowed somewhat during the second half of the twentieth century, leading scientists to believe that we were reaching a biologically fixed minimum age of sexual maturity. When reports of the increasing prevalence of early puberty started to appear in the late 1990s, they were greeted with a mixture of shock and skepticism. But since then multiple studies have confirmed this trend. And there are reasons to believe that we haven’t seen its end.

The age at which girls go through menarche is not the age at which they begin puberty—in fact, it is closer to the age at which they reach sexual maturity. Puberty is not only finishing earlier these days, it is beginning at an incredibly young age. Studies of menarche may not even be capturing just how shocking the drop has been.

The earliest observable changes that a young girl is maturing are “breast budding” and the growth of pubic hair, each of which can occur as much as three years before she gets her first period. If girls today on average are menstruating for the first time around their twelfth birthday, this means that the average American girl is beginning puberty at around age nine.

We do not have reliable data on the average age at which breast budding occurred long ago, because doctors and scientists recorded a girl’s age at menarche but little else. But we do have information on changes that have taken place in recent decades. A large survey of American children born in the early 1960s found that the average age of breast budding was close to thirteen years. By the mid-1990s, it had fallen to a little under ten.


Pediatricians today are reporting an increase in the number of girls who are showing signs of breast development as early as seven or eight years old. The most recent U.S. study, based on data from the mid-2000s, found that one-tenth of white girls and nearly a quarter of black girls had developed breasts by age seven. (That’s first or second grade.) A colleague of mine in the Department of Population, Family, and Reproductive Health at Johns Hopkins University told me recently that she and her colleagues are now seeing second graders who are already menstruating. This means that a significant portion of girls—most typically, black girls from the inner city—are showing the first signs of sexual development in kindergarten.

Although there have been fewer recent studies of boys, similar declines in the age of onset of male puberty are being reported. In a boy, the first external sign of puberty is a change in the size of his testicles. Studies using this indicator have shown that, by 2010, 10 percent of white boys and one-fifth of African American boys were showing the first signs of puberty by age six, or first grade.

The bottom line is that for boys as well as girls, adolescence starts earlier, ends later, and lasts longer than it ever has—three times as long as it did 150 years ago, and more than twice as long as it was in the 1950s.

 


  Why Are Children Maturing Earlier?


 

Scientists used to believe that the timing of puberty was largely determined by genes—if your parents were early maturers, chances are you would be, too. But we now know that the age at which someone matures is due to a mix of genetic and environmental influences.

The most forceful of these influences are health and nutrition. On average, children whose mothers are well-nourished and healthy during pregnancy, and who themselves grow up with adequate diets and in good health, are more likely to go through puberty earlier. This has been confirmed in many studies that compare children from different parts of the world or from different economic brackets within the same country. The healthier and better fed you are, the more likely you are to mature earlier. The substantial drop in the age of puberty between 1850 and 1950 was due mainly to improvements in maternal and child health.


The continuing decline in the age of puberty in recent decades is thought to have different, and more troubling, causes. In the United States, maternal and child health and diet have not improved rapidly enough in recent history to hasten the onset of puberty as much as has been the case.

In order to understand why the age of puberty has continued to drop—especially with respect to children from some of our most unhealthy and poorest populations, like inner-city black children—we need to look at how puberty is triggered. Although it ultimately affects the way we look and develop through the impact of sex hormones on the body, these are “downstream events.” Sexual maturation doesn’t begin in the ovaries or testicles—it begins in the brain.

 


  How Puberty Happens


 

The onset of puberty is stimulated by an increase in a brain chemical called kisspeptin (so named because it was discovered in Hershey, Pennsylvania, the birthplace of chocolate kisses). Kisspeptin stimulates a cascade of neurochemical processes that culminate in signals to the ovaries or testicles to increase the production of estrogen, testosterone, and other hormones that activate our sex drive and make us capable of reproduction. These same hormones also regulate all the external changes of puberty, like breast development, the growth of pubic hair, and changes in the appearance of our sex organs. The production of kisspeptin in the brain is affected by other chemicals, most importantly leptin, which stimulates it, and melatonin, which suppresses it.

Leptin is a protein that is produced by fat cells and that exists in our body in levels proportionate to our amount of body fat. It plays a critical role in the regulation of hunger and appetite by suppressing our desire to eat when we’re full. In some senses, leptin serves to signal the brain not just that we are full enough, but that we are “fat enough.”

Melatonin is a hormone that helps regulate the sleep cycle. Its levels rise and fall over the course of the day. Melatonin levels rise as the day grows darker, making us sleepy. As melatonin levels continue to increase into the evening, we become drowsy enough to fall asleep. As morning approaches, melatonin levels start to fall again, and we wake up.


This cycle is directed by an internal biological clock, but it can be shifted forward by exposure to light. If you are flying to France on an overnight flight from New York City that lands at 8:00 a.m. Paris time, one way to feel less sleepy when you land is to expose yourself to a lot of light as soon as you get off the plane, which will suppress melatonin production and help shift your internal clock to the morning (instead of leaving it at 2:00 a.m., which is what it feels like when the plane touches down). Some people find it helpful to take a melatonin supplement when they travel long distances, in order to help themselves fall asleep earlier than they ordinarily would in their home time zone. The best time to take melatonin is when it is evening at your destination, regardless of what time it is in the city you’re leaving.

Melatonin levels are sensitive to artificial as well as natural light. That’s why people are discouraged from staring at illuminated screens (like computer monitors, smartphones, or tablets) before they go to bed—the light they give off suppresses melatonin production, which makes it harder to feel sleepy. It’s little surprise that today’s teenagers, nearly all of whom have 24-7 access to televisions, computers, and other devices with glowing screens, are having more sleep problems than past generations.

Your genes predispose you to go through puberty around a particular age, but the more fat cells you have, and the more light to which you have been exposed, the more likely it is that you will go through puberty on the early side of your inherited propensity. Someone with the same genes, but who is thin and doesn’t get as much light exposure, will go through puberty later. This is why puberty starts earlier among obese children and among children who grow up closer to the equator. Obese children have more body fat and therefore produce a lot more leptin, which stimulates kisspeptin production. Children who live near the equator are exposed to relatively more sunlight each year, and they have lower melatonin levels as a result, so their kisspeptin production is not suppressed as much as it is among children who live closer to the poles.

The reason that body fat and light exposure affect the timing of puberty is found in our evolutionary history. Humans evolved when resources were scarce, and it was adaptive to conceive and bear as many offspring as possible, since not all of them would survive. Because women have a limited number of menstrual cycles in a lifetime, the earlier they go through puberty and start having sex, the better their chances of giving birth to more surviving children. Early puberty means more menstrual cycles, and more chances to have children.*



If the ultimate goal is to bear as many children as possible, once someone has developed enough fat and senses that the season is right for gathering food, it is time to start maturing physically. Our genes don’t know that we no longer live in a resource-scarce world and can store food in our cupboards and refrigerators so that we have plenty to eat in the dark of winter. Although conditions have changed, our brains evolve much more slowly, and the timing of puberty is still affected by our brain’s circulating levels of leptin and melatonin.

Understanding this aspect of our evolutionary history helps to explain why puberty occurs earlier today than it did in the recent past. Our children are fatter, and they spend more time in front of screens, especially at night, which increases their daily light exposure (it also makes them more sedentary, which further contributes to obesity). As far as the timing of puberty goes, spending additional hours in front of the computer each night, when it would otherwise be dark, is like growing up closer to the equator.

The links between obesity, light exposure, and early puberty are much more well-documented among girls than boys, which makes sense given the fact that females carry the pregnancy and are the ones who need to have enough fat and enough food to do so successfully. But boys are going through puberty earlier, too, and this can’t be because it was once evolutionarily advantageous for them to weigh more or to find food when the season was right. How can we explain why boys are maturing earlier today?

The answer is that obesity and excessive light exposure are not the only causes of early puberty, and many of the other forces are affecting males as well as females.

The onset of puberty, in boys as well as girls, is being hastened by increases in our children’s exposure to “endocrine disruptors”—chemicals that throw off our body’s normal hormonal functioning. These chemicals influence the timing of puberty by altering the production and effects of naturally produced sex hormones and, as well, by mimicking the hormones themselves. These disruptors are found in plastics (not just those used to manufacture food containers, but also in furniture and other household items we regularly come into contact with), pesticides, hair-care products, and many meat and dairy items, which may include animal hormones as well as manmade products that affect our endocrine systems. The presence of chemicals in the environment that can accelerate puberty is so ubiquitous that children are exposed to them even when their parents are very careful about what they eat. They are nearly impossible to avoid in modern society. Children with high exposure to endocrine disruptors mature at younger ages.

Early puberty is also more common among children—regardless of sex—who were born at a low birthweight, typically because they were born premature. Low birthweight leads to the overproduction of insulin, and abnormally high levels of insulin in the blood lead to excess weight gain and, frequently, obesity. In addition to accelerating puberty through its impact on obesity, though, high insulin levels also stimulate the production of sex hormones, which can make puberty begin earlier and proceed faster. Over the past several decades, there has been a significant increase in the number of children born prematurely and in the proportion of very-low-birthweight children who survive, which very likely has contributed to an increase in the number of early-maturing adolescents.

Finally, puberty may be occurring earlier because of increases in family stress. Although the research findings on this subject are more consistent for girls than boys, numerous studies have found that puberty begins earlier among adolescents who grow up in families in which there is relatively more conflict between parents and children, in homes where there has been an absent father, and in homes in which parents and children report feeling less close to each other. The reasons for this are not exactly clear, but it is likely that the added stress of growing up amid higher-than-normal levels of family tension plays a role. In large doses, stress hormones, like cortisol, interfere with normal development, and children who have been exposed to chronic stress often suffer delayed maturation. But in small doses—like the amount of stress that results from constantly bickering with one’s parents—these hormones actually stimulate physical development. Some researchers have also hypothesized that father absence stimulates earlier puberty in girls by increasing their exposure to unrelated adult males—the men their mothers date—which may trigger sexual development through pheromones, which are chemicals we secrete that affect the biology and behavior of others. Female sexual development, in particular, is highly sensitive to pheromones. Frequent exposure to the scent of unrelated, sexually mature males may stimulate puberty in girls.

The fact that early puberty is related to obesity, artificial light, endocrine disruptors, premature births, and family stress suggests that the age at which puberty begins may well continue to decline, since there are no signs that these forces will abate (recent reports of a decline in obesity among very young children turn out to have been overly optimistic). As shocking as it may sound, soon we may be having to educate preschool teachers in the basics of adolescent development.

 


  Why Early Puberty Matters


 

With the exception of a small number of people with rare medical conditions, everyone goes through puberty sooner or later. Everyone has a growth spurt, starts looking like a sexually mature person, and becomes interested in sex. Why does it matter whether puberty comes early or late, as long as it happens at some point?

The timing of puberty matters for two reasons. First, early maturers are often treated differently by others, which affects the way they act and feel about themselves. Early-maturing adolescents are more likely to wish they were older, hang around with older peers, disengage from school, and be more peer-oriented. The increased time they spend with older peers often draws early maturers into behaviors they wouldn’t otherwise try until a much later age, like sex, delinquency, truancy, and smoking, drinking, and using other drugs. Because these sorts of behaviors tend to cluster together, early involvement in one of them (like drinking) frequently leads to early involvement in another (like sex). And because early sex is often unprotected sex, early-maturing adolescents more frequently expose themselves to the risks of pregnancy and STDs.

The impact of early puberty on problem behavior is similar for both sexes, but maturing early is psychologically tougher on girls. For most boys, early maturation is a boost to their egos—they’re bigger and stronger at a time when athletic prowess makes boys popular. Because of their more adult-like appearance, boys who mature early are more likely to be given responsibility and asked to take on leadership positions. Perhaps because of this, early-maturing boys are, as men, more successful in the workplace.


Early maturation does not affect girls this way. Girls who go through puberty early are more likely to develop depression, anxiety, panic attacks, and eating disorders. It’s not hard to imagine why. The pressure that comes from being different (because girls on average mature significantly earlier than boys, early-maturing girls really stand out from the crowd), the attention from boys, and having to make decisions about sex before they are emotionally or intellectually prepared for it, can make early adolescence an especially stressful time. At a point in development when a girl is still figuring out who she is, receiving a lot of attention in response to her physical appearance influences the way she sees herself, as well as how others see her. Not surprisingly, early-maturing girls are at elevated risk for sexual abuse.

Society is ambivalent enough about adolescent sexuality. Preteens who look like sexual beings evoke even more uncomfortable reactions. Sara, a young woman I first met when she was twelve, is a good example of what sometimes happens.

Sara (not her real name) was a very pretty teenager, with light brown hair and unusual blue-gray eyes, but having gone through puberty when she was ten, by the time she turned twelve it wasn’t her face that drew people’s attention. Sara already had the fully developed body of a young woman. Men stared at her when they passed her on the street, in all likelihood unaware that they were ogling a sixth-grader.

Sara’s early physical maturation also drew the attention of older boys in school, who were attracted to her sexual appearance and eager to take advantage of her emotional immaturity. It was hard for Sara to resist their advances, and she gradually began spending more of her time with older schoolmates who, as older adolescents are likely to do, enjoyed recreational activities that are rarely on the minds of twelve-year-olds. Girls who are early maturers frequently have romantic relationships with older boys, who may put pressure on them to go further sexually than they wish or are ready for. Older boys, in fact, turn out to be a big part of the problem that early-maturing girls face. Early-maturing girls are vulnerable to emotional distress in general, but especially so when they have a lot of male friends and when they are in schools with older peers (for example, sixth-grade girls who are in a school that has seventh- and eighth-graders, too).

By the time she was in the ninth grade, Sara was drinking, smoking, and getting high regularly. Her mother, divorced and herself addicted to alcohol and tranquilizers, was oblivious to the situation. By eleventh grade, Sara had more or less stopped going to school. When she saw her friends outside of school, she’d overhear them talking about where they would apply to college. Sara began worrying about what her days would be like after all of her classmates had moved away. She fell into a deep depression, threatening suicide several times.

Today, fortunately, Sara is employed, married, and happy. Although she ended up on a timetable that was delayed relative to her classmates, she eventually graduated from community college and, after a couple of bad relationships, met a young man who treated her well and was sensitive to her personal history. But during adolescence Sara was trouble, and troubled, and it took several extra years for her to get her life in order. Sara was lucky—many early-maturing girls develop serious psychological disorders, like depression, that persist into adulthood, and some studies show that their school achievement never fully recovers from the setbacks of early adolescence.

Sara’s story shows how problematic early maturation can be when it changes the dynamics of adolescents’ interactions with others, which in turn affects their mental health and behavior.

Early-maturing adolescents also experience a greater gap between when they mature physically and when they mature in other ways. This discrepancy can cause problems, as when an adolescent develops an interest in sex before he can think ahead well enough to remember to carry condoms, or when a girl starts to attract boys before she has the emotional wherewithal to decline their advances.

Some aspects of brain development in adolescence are driven by puberty, but others are not. One of the most important mismatches that can take place when children go through puberty early is between brain systems that mature in response to pubertal hormones and ones that don’t. Indeed, one of the reasons early-maturing adolescents tend to have more problems than their peers has nothing to do with whom they hang around with. The cause of the problem, literally, is in their head. I’ll explain why in the next chapter.

Early puberty isn’t just dangerous in psychological terms; it’s also associated with certain types of cancer, especially in women. Menarche at twelve or earlier elevates a woman’s risk of breast cancer by 50 percent compared to menarche at sixteen. There have also been studies linking early puberty in girls to adult ovarian cancer, metabolic syndrome (which increases the risk for cardiovascular disease and diabetes), and obesity. Early puberty also may be a risk factor for testicular cancer.

Because early puberty carries significant health and behavioral risks, parents ought to be doing whatever they can to diminish the chances of their children becoming early maturers. They will need to intervene long before adolescence, though—ideally in early childhood. In the final chapter, I’ll explain what parents can do to delay adolescence until the time is right.

 


  Delaying Adulthood


 

While parents must often intervene to delay the onset of puberty, society itself seems to be delaying adulthood. Although there are exceptions to the general pattern, official statistics and large-scale surveys show that adolescents are staying in school longer, relying more on their parents for financial support and housing, and delaying marriage and parenthood.

Although some of the generational changes have been greater for one sex than the other, the basic story for men and women is the same. A much smaller proportion of today’s twenty-somethings have taken on adult roles than their parents’ generation had at the same age. Consider the contrast between the high-school graduating classes of 1976 and 1977 and those of 2002 and 2003, based on large-scale surveys that have been conducted for nearly four decades.

By age twenty-three, well over 80 percent of the older generation were no longer students. The majority weren’t receiving any money from their parents—no financial support whatsoever—and only 30 percent relied on their parents for one-fifth or more of their income. Two-thirds were living on their own. Three-quarters of them were working full-time (that is, more than thirty-five hours per week), and about a third were married.

When they were twenty-three, fewer members of the younger generation were finished with their schooling, employed full-time, living independently, or married. At age twenty-three, one-third were still students. Only about 60 percent were working full-time. Nearly half were living with their parents, and the proportion receiving money from their parents had climbed from fewer than one-half (in their parents’ generation) to two-thirds. More than half depended on their parents for at least 20 percent of their income. Only one in six were married.


These substantial generational differences were still apparent at the age of twenty-five. In the older generation, more than 80 percent were working full-time, half were married, and a third were parents by this age. Fewer than one-fourth were still living with their parents, and only a quarter were receiving any financial assistance from them. Only 15 percent relied on their parents for at least a fifth of their income, half of what it was when they were twenty-three.

At age twenty-five, about 70 percent of the younger generation were working full-time. But more than a third were living at home, and well over a third were receiving money from their parents; for more than a fifth of them, parental assistance constituted at least 20 percent of their annual income. Only one in four were married—half the number in their parents’ generation at this age. Just one-fifth had children of their own, compared to one-third of their parents’ generation when they were the same age.

The shift has been striking, particularly when we focus on twenty-five-year-olds. Twice as many in the younger generation were students at that age, and only half as many were married. Fifty percent more were living with their parents, and nearly 50 percent more were getting some financial help from them.

 


  Self-Indulgence, Rational Choices, or Arrested Development?


 

It’s easier to assemble these statistics than it is to know what to make of them. No doubt things have changed, but the numbers don’t tell us why or, more important, whether the changes matter. There are three basic takes on the situation.

One popular perspective is that young people have chosen not to take on adult roles because they’re lazy, self-absorbed, and spoiled. According to this view, the parents of today’s twenty-somethings coddled them, overpraised them, and raised them to believe that they were entitled to a grand life—an entitlement that included taking plenty of time to find themselves. If you have always believed that you deserve the best job, partner, or home, why would you settle for less when you can still keep on looking, especially if Mommy and Daddy will foot some of the bill? According to this theory, delaying adulthood is a result of emotional immaturity.


Another interpretation holds that the changes simply reflect rational choices. The world of work has changed, and jobs that pay well demand more education, so young people are responding by staying in school longer. Sure, college is expensive, but the economic returns on a college degree are still huge, especially in the United States. Gender roles have changed a lot in the past twenty-five years, and the ascendance of young women in higher education (where they outnumber men by a considerable margin) and in the workplace (where they are far more likely than previous generations of women to be in well-paying jobs) has made women less dependent on men to support them, and therefore less willing to get married before they’ve gotten their careers on track. Delaying marriage, at least for those in the middle class, tends to mean delaying parenthood as well. And for the greater proportions of people in their midtwenties who are living with their parents or relying on them for financial assistance, the economy surely bears a lot of the blame. According to this view, there’s nothing wrong with today’s young people—they’re merely responding sensibly to changing circumstances. Had their parents been placed in similar straits, they probably would have done the same thing.

A third perspective focuses on consequences rather than causes. This “arrested development” view starts from the premise that healthy development is facilitated by the demands of adulthood—the responsibilities of marriage and parenthood, the expectations of a job, the challenges of self-sufficiency. “What Is It About 20-Somethings?” a New York Times Magazine cover story asked a few years ago, the author describing young people as being “untethered,” “avoiding commitments,” and “forestalling the beginning of adult life.” The article’s subhead was particularly revealing: “Why are so many people in their 20s taking so long to grow up?” According to this view, we should be worried about today’s young people not because of their reasons for choosing to stay in school, remain single, and accept money from their parents, but because of what these choices might do to them.

We need a fourth perspective, which introduces and applies recent findings about brain development. Whether delaying the transition to adulthood is a good thing or a bad thing depends on how these extra adolescent years are spent. As I noted in the previous chapter, the brain remains highly plastic until we make the transition into adulthood. If this malleability is maintained by staying engaged in novel, challenging, and cognitively stimulating activity, and if entering into the repetitive and less exciting roles of worker and spouse help close the window of plasticity, delaying the entrance into adulthood is not only OK—it is potentially a boon.

The most obvious example of this beneficial activity is higher education, an experience that has been shown to stimulate brain development. Going to college isn’t just a learning experience or an opportunity to acquire a degree. It actually stimulates the development of higher-order cognitive abilities and self-control in ways that simply getting older does not. Naturally, it is possible for people to go to college without exposing themselves to challenge, or, conversely, to surround themselves with novel and intellectually demanding experiences in the workplace. But generally, this is more difficult to accomplish on the job than in school, especially in entry-level positions that are less apt to require new learning beyond the initial training period. Most entry-level jobs have a learning curve that hits a plateau relatively early on. I also suspect that for many, after its initial novelty has worn off, marriage also creates a lifestyle that is more routine and predictable than singlehood. Studies find that husbands and wives both report a sharp drop in marital satisfaction during the first few years after their wedding. No matter how interesting your spouse is, there are only so many ways you can make a meatloaf or recount your day’s experiences over dinner.

 


  Delayed Adulthood Is a Double-Edged Sword


 

Most research on the importance of structure and supervision during adolescence has focused on high-school students, but it also applies to older adolescents, whose self-control is still developing, too. During the late teens and early twenties, self-regulation is improving, but the gains are gradual and, as anyone who spends time with college undergraduates knows, there are frequent lapses (often exacerbated by alcohol, stress, fatigue, or peer influences). Some people this age consistently demonstrate adult levels of self-regulation, and others consistently do not, but for most, self-control waxes and wanes depending on circumstances. Because the ability to rein in one’s impulses is still maturing, it is easily disrupted. The combination of an easily aroused reward-seeking system and day-to-day life that is unstructured and only minimally supervised, as it is for most college undergraduates who live away from home, can be problematic. As the size of the college population has swelled, so has the magnitude of this issue.

In the past, relatively few people in their midtwenties were still in school. But the proportion of people between twenty-two and twenty-four who are enrolled in school has nearly doubled since 1980, from 16 percent to 30 percent by 2009. Compared with people in their early twenties who are not in college, students this age are a lot more likely to engage in many kinds of risky and reckless activity.

Delaying the transition into adult roles during the early and mid twenties is a double-edged sword. On the one hand, it extends the period of unstructured life, elevating the risk that the sorts of problem behavior we associate with adolescence will persist until a later age. On the other hand, too much structure in the early twenties threatens to close the window of plasticity.

What determines whether delayed adulthood is an opportunity or a risk is how the time is spent. Debating whether the current generation’s longer passage into adulthood is worrisome without distinguishing between those whose delayed transition is spent constructively and those who are frittering away the time watching talking cats on YouTube is like arguing about whether TV is good or bad for you without differentiating between Masterpiece Theatre and Jersey Shore.

 


  Rethinking Adolescence


 

We naturally evaluate our children relative to what we expect of people their age. But these expectations are often based on what we were like when we were younger—how we acted when we were ten years old, what we cared about when we were in high school, what we had accomplished by the time we were twenty-four.

The lengthening of adolescence, brought on by the earlier onset of puberty and the delayed transition into adult roles, requires that we change the way we think about this stage of life. Parents, schools, and society have not yet adjusted to a world in which seven-year-olds are starting to show signs of sexual maturation and twenty-seven-year-olds are still dependent on their parents for financial assistance. An eleven-year-old who wants to dress in ways that boys find attractive isn’t necessarily sexually precocious, nor is a twenty-five-year-old who hasn’t settled into a career automatically floundering.

We need a fresh set of standards by which to judge the behavior of preadolescents, teenagers, and young adults. As we’ll see in the next chapter, recent revelations about how adolescents think provides a good foundation for a new way of viewing these years.
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  How Adolescents Think


Danny didn’t think he’d had too much to drink that night. His friends agreed. According to the police reports, none of the kids who’d been at the party thought that he shouldn’t have driven home. They saw him talking on his cell phone as he left, in the midst of a heated argument with his girlfriend, who kept hanging up on him. One year older than Danny, and now away at college, she wanted to end their two-year relationship and date other people. Danny was obviously upset, but he wasn’t drunk. No one at the party even thought of stopping him from getting into his Accord and driving off.

He never made it home that November night.

When the ambulance arrived at the local hospital’s emergency room, Danny’s blood alcohol level was .06, just under the state’s legal limit—the legal limit for adults, that is. But because Danny was just seventeen—old enough to drive, but young enough to be required to follow a different set of rules—he was charged with DUI. Underage drivers aren’t allowed to drive with any amount of alcohol in their blood. A DUI conviction as a teenager is serious enough. But the DUI would be the least of Danny’s problems.

Danny was disoriented and confused when he got to the hospital, but he wasn’t seriously injured. When the doctor examined him, Danny knew he had been in a car accident, but he had no idea that he had caused a head-on collision that took the life of a sixty-year-old mother of three.*




The reconstruction of the accident by the police investigators, based on their analysis of the crash scene, revealed that Danny had been driving under the speed limit, but that he had very likely swerved across the double yellow line into the oncoming car’s lane. Cell phone records indicated that during the twenty minutes between the time he left the party and the crash, Danny had called his girlfriend ten times and had texted her at least twice that often. Each unanswered call and text only provoked another infuriated attempt to reach her. The investigators concluded that the nonstop texting and calling, coupled with just enough alcohol to slow his reflexes, had probably caused Danny to temporarily lose control of the car.

George Robertson, the county prosecutor, was intent on sending a message to the teenagers in the community: his office would not take underage drinking and driving lightly. Parties like the one Danny had attended had become all too common occurrences in this affluent suburb, where parents frequently left their teenagers home alone on weekends, and where the six-packs of Sam Adams and the handles of Absolut and Jack Daniel’s circulated from one family room to another each Saturday night, depending on whose parents were out of town.

Danny, an honors student and standout athlete, attended these gatherings regularly. Up until his arrest, he was heading for an Ivy League school on a baseball scholarship. Needless to say, that wasn’t going to happen now.

The prosecutor didn’t care about Danny’s future. He believed that a well-publicized case in which an underage drinker was tried and sentenced as an adult—and sent to prison—would put the county’s adolescents on high alert, and quell the weekend partying and dangerous teen driving that threatened the safety of the community. In his mind, an innocent woman lost her life because some rich high-school kid was too distracted by a quarrel with his girlfriend to pay attention to his driving.

Danny’s age placed him in a legal gray area, where he was an adolescent for some purposes but an adult for others. There was no question that he’d caused the accident, but the prosecutor had several charging options. The most lenient alternative would be to charge Danny in juvenile court with “death by auto,” an offense that would send him to a facility for delinquents for a maximum of three years.

A second possibility would be to bring the same charge, but to prosecute Danny as an adult in criminal court. If convicted, he would receive a sentence of a minimum of five years in the county jail. Not only would this be a longer sentence, but Danny would serve it in a far more unpleasant facility, alongside adults who had been convicted of crimes like robbery or rape. In juvenile facilities, where the focus is on rehabilitation, adolescents receive counseling and go to school. It’s no picnic, but it is much more forgiving than jail. In jail, the sole emphasis is on punishment.

The most serious step the prosecutor could take would be to charge Danny in criminal court with aggravated manslaughter, a first-degree offense characterized by “reckless disregard for human life.” The prosecutor would have to prove that Danny knew exactly what he was doing, was fully aware that his actions had a very good chance of killing someone, but knowingly did it anyway. If convicted, Danny could go to state prison for thirty years. His cellmates would make the ones in county jail seem like boy scouts.

As far as George Robertson was concerned, the fact that Danny hadn’t been drunk made the situation even worse. The seventeen-year-old had known exactly what he was doing when he left the party and continued to call and text while he drove. The prosecutor was leaning toward aggravated manslaughter. A front-page story in the local paper about a high-school junior being hauled off to prison might prevent some other teenager from doing what Danny did, and prevent another innocent person from dying. Although the prosecutor wouldn’t admit it, the publicity wouldn’t hurt his career, either. There was a lot of support in the community for cracking down on underage drinking, and everyone was worried about the growing epidemic of texting while driving.

It’s hard to fathom how an Ivy League–bound honors student would do something so obviously reckless as Danny had done that night. Nor was he a bad kid who routinely thumbed his nose at the law. In addition to being a standout student and athlete, he volunteered in the community and coached younger kids in the town’s youth baseball league. He’d never been in trouble before, and having two beers on a Saturday night was hardly a sign of moral depravity.

How can we explain what happened that night?

Danny’s lawyer asked me to serve as an expert in the case, help make the argument that it should be heard in juvenile court, and persuade the prosecution that Danny’s age should be taken into account in deciding what a fair punishment should be. She thought that introducing brain science into the discussion would help. After all, she argued, Danny was a seventeen-year-old whose bad judgment was at least partly due to something he had no control over: an immature brain. I agreed to do what I could.

Cases like Danny’s are all too common—I know, because I receive calls from attorneys at least once a month. Some represent teenagers who have caused serious car crashes, like Danny, and are hoping for leniency. Some have clients who have committed violent crimes, like robbery or murder, and believe that their clients’ immaturity should mitigate their punishment. One attorney who called was defending a teenager who was stung by the FBI when he downloaded pornography that contained images of younger adolescents. Others are lawyers for the parents of teenagers who have seriously injured themselves, or even died, doing foolish things—like trying to balance on a deck railing while urinating in a snowstorm, or jumping into the deep end of a swimming pool without knowing how to swim. (The parents usually are seeking damages from the people they believe should have been supervising their teenager more closely.) In all these cases, the attorneys, like Danny’s, were hoping to convince the court that their clients’ poor judgment was a consequence of the way their brains work.

We were only partly successful in Danny’s case. The prosecutor agreed to charge him with the lesser crime, but only if he would plead guilty as an adult. In return, the prosecutor would agree to recommend the minimum jail sentence—five years. Danny took the deal. The possibility of spending the next thirty years in prison, surrounded by the state’s most violent criminals, was just too frightening to contemplate. The mere thought of it had turned him suicidal during the weeks prior to reaching the plea agreement.

His lawyer told me that she would never forget the terrified look on Danny’s face when they handcuffed him and took him off to jail. I can only imagine what his face would have looked like had he been going to prison, knowing that he would be held there until he was nearly fifty years old.

 


  Risky Business


 

Danny’s poor judgment that night is not unusual for someone his age. What’s particularly striking about adolescent risk-taking is that the same age pattern is seen across an incredibly varied group of reckless behaviors. In virtually all arenas, adolescents take more risks than either children or adults, and the incidence of risky behavior usually peaks somewhere during the late teens. Violence peaks at this age. So do self-inflicted injuries, unintentional drownings, experimentation with drugs, accidental pregnancies, property crime, and fatal automobile crashes. These are very different sorts of behavior, but what they have in common is that they all involve risk taking.

One of the most puzzling things about this pattern is that by the time people have reached their late teens, they’re just as smart as adults. Their memories are excellent. Their ability to reason is just as good as it will be in their twenties or thirties. Performance on standardized tests of cognitive ability improves from birth onward and plateaus around age sixteen, when it remains remarkably stable for at least thirty years, before it starts to decline. According to surveys in which people are asked about risky behavior, adolescents are just as knowledgeable as adults about the dangers associated with various types of reckless acts. And contrary to stereotype, they are no more likely than adults to suffer from delusions of invulnerability. They know what can happen to you if you have unprotected sex, drive after drinking, or take up smoking.

If adolescents are so smart, why do they do such stupid things?

The answer has to do with how their brains develop.

 


  Phases in the Development of the Adolescent Brain


 

The brain reaches its full, adult size by around age ten. The changes that take place in the brain during adolescence are not so much about growth as they are about reorganization.

The reorganization of the brain’s neural network is like the reorganization of the adolescent’s social network. Early in adolescence, as children move from elementary school into middle school, there is an explosion in the number of new friendships. Many of these new relationships don’t survive for very long, however—they fade away, as the adolescent begins concentrating her time in activities with a subset of the most important new people in her life. Relationships with this smaller group of friends become stronger as a result of their repeated activity together. Cliques form, patterns of friendship begin to solidify, and these impermeable social networks become more insulated. Toward the end of adolescence, even though people often relocate, many of the friendships formed during high school and college have grown so strong that people continue to communicate, often over a great distance.

By the early twenties, the adolescent’s neural network, like her social network, is more deeply entrenched, more insulated, and better able to communicate over long distances. Yes, there will be changes in the brain after adolescence—just as there will be changes in the person’s peer group. But the transformation and reorganization that take place in the brain during adolescence, like those that take place in the young person’s social world, will never reach this level again.

What distinguishes adolescence from other periods in brain development is not the fact that remodeling is taking place, but where it is happening. It occurs primarily in two regions—the prefrontal cortex and the limbic system. The prefrontal cortex sits immediately behind your forehead, and it is the main brain area responsible for self-regulation—it makes us rational. The limbic system is deep in the center of the brain, beneath the cortex. The limbic system plays an especially important role in generating emotions.

The story of adolescence is the story of how these regions learn to work together. It is a tale that unfolds in three overlapping phases.

Phase One: Starting the Engines. Around the time of puberty, the limbic system becomes more easily aroused. This is the phase that has been described as “starting the engines.” During this time teenagers become more emotional (experiencing and displaying higher “highs” and lower “lows”), more sensitive to the opinions and evaluations of others (especially peers), and more determined to have exciting and intense experiences—something psychologists refer to as “sensation seeking.” In most families, bickering and squabbling become commonplace between parents and children in early adolescence. Because this aspect of brain maturation is driven mainly by the hormonal changes of puberty, the start and end of this phase will be determined by the ages at which the teenager starts and finishes maturing physically. Parents of early maturers are often taken by surprise because their children enter this phase before they’ve formally begun the teen years. Parents of late maturers won’t see these psychological changes until much later.

Phase Two: Developing a Better Braking System. The second phase of brain development is gradual, actually starting in preadolescence, but not complete until age sixteen or so. During this segment, the prefrontal cortex slowly becomes better organized, a consequence of synaptic pruning and myelination. As information begins to flow more rapidly across longer distances in the brain, advanced thinking abilities—so-called “executive functions”—strengthen, which improves decision making, problem solving, and planning ahead. In the second phase, adolescents’ thinking becomes much more adult-like. During middle adolescence—say, from fourteen to seventeen—parents often find that their children become much more reasonable and easier to discuss things with. A lot of the drama that had characterized the early adolescent years fades.

Phase Three: Putting a Skilled Driver Behind the Wheel. Although a fine-tuned braking system is in place by the end of the second phase, the teenager can’t always use the brakes effectively and consistently. In the third phase, which is not finished until the early twenties, the brain becomes more interconnected. This is especially true with respect to the connections between the prefrontal cortex and the limbic system. This increase in connectivity results in mature and more dependable self-regulation. During the late teens and early twenties, adolescents get better at controlling their impulses, thinking about the long-term consequences of their decisions, and resisting peer pressure. Their rational thought processes are less easily disrupted by fatigue, stress, or emotional arousal. Young people still have much to learn about life, but for all intents and purposes, the intellectual machinery of adulthood is now fully in place.

In some respects, brain maturation in adolescence is mainly a continuation of processes that began much earlier in life. Improvements in the prefrontal cortex, for instance, have been ongoing since birth, although they are far more extensive in adolescence than before. In other respects, though, the brain changes during adolescence in ways that are unique to this period of development. This is especially true with respect to some of the first changes to occur in adolescence, which take place within the limbic system—the brain’s sentry.

 


  The Brain’s Sentry


 

The limbic system is a collection of neighboring brain structures that serve somewhat different functions. One thing these structures have in common, though, is their role in detecting elements of the immediate environment that are important to pay attention to—together, they serve as the brain’s sentry. The limbic system is especially important for detecting rewards and threats in the immediate environment—things to approach and things to avoid. Being able to do this is what drives us to act on a moment-to-moment basis.

The chief task of the limbic system is to create an emotion that motivates us to act in response to what’s going on in the environment. Whether and how we act is not determined by the limbic system alone, though. The limbic system and the prefrontal cortex are in constant communication. Once an emotion is generated, a “report” is sent up to the prefrontal cortex, which evaluates and interprets the emotion and makes a decision about what to do in response to it.

The prefrontal cortex is what prevents us from blindly following our feelings all the time. Despite what our limbic system signals, we don’t eat every time we see our favorite foods, slap someone any time we are annoyed, flirt whenever we’re attracted to someone, or shriek every time we’re frightened. Our ultimate actions depend on two things: the strength of the emotion and our ability to manage it. This is why some temptations are easier to resist than others (the ones that generate stronger feelings are harder to withstand), why we are more likely to give in to the same temptations under certain conditions than under others (when we are stressed or tired, for example, our ability to control ourselves is compromised), and why some people have more trouble regulating their behavior than others do (they have a stronger limbic-system response, weaker self-control, or both).

 


  The Pursuit of Pleasure


 

As I explained in an earlier chapter, puberty remodels the brain and makes it more plastic. Puberty also changes the brain’s chemistry, especially in the limbic system. This remodeling makes the system much more easily aroused, especially in response to rewards, because sex hormones have a particularly powerful impact on brain circuits that rely on dopamine.

Dopamine serves many purposes in the brain, but one of its most important is to signal the experience of pleasure and motivate us to go after it. When we see cues that make us feel good—pictures of happy faces, piles of coins, plates of chocolate cake, erotic photos—an increase in brain activity in circuits that rely on dopamine is what makes us crave company, money, sweets, or sex.

Some writers have described this feeling as a “dopamine squirt.” When we anticipate receiving a reward—watching a roulette wheel spin after we’ve placed a bet, or watching the waiter wheel over the dessert cart—dopamine is what excites us. And when we finally receive the reward we’ve been thinking about—taste the cake, feel the kiss, hit the jackpot—dopamine creates the sensation of delight. The reason that drugs like cocaine or alcohol make us feel so good is that their molecules are structurally similar to dopamine. These molecules fit into the receptors within the brain that are designed for dopamine, and they make us feel the same pleasure that natural dopamine does, because they enable electrical impulses to jump across the same synapses and activate the same brain circuits that make us feel pleasure.

Puberty triggers a dramatic increase in the concentration of dopamine receptors, especially in the circuits that carry messages about rewards from the limbic system, which generates the feeling of pleasure, to the prefrontal cortex, which decides what to do with this information. This increase in receptors for dopamine makes these pathways much more easily activated, because it is easier for electrical impulses to travel across the synapses when there are more receptors to receive the dopamine molecules.

Do you remember how good your first passionate kiss felt? How much you loved the music that was popular when you were a teenager? How hard you laughed with your high-school friends? Things that feel good, feel better during adolescence. A small structure inside the limbic system (called the nucleus accumbens) is the most active part of the brain for the experience of pleasure—it’s the center of the reward center—and it actually gets bigger as we grow from childhood into adolescence, but, alas, smaller as we age from adolescence to adulthood.

This is why nothing—whether it’s being with your friends, having sex, licking an ice-cream cone, zipping along in a convertible on a warm summer evening, hearing your favorite music—will ever feel as good as it did when you were a teenager. Adolescents actually show a stronger preference for sweet things than adults do because sweetness is, as it were, sweeter to them. (If you’ve ever wondered why the perfumes young teenage girls like often smell like candy, there’s your answer.)

Unfortunately, the teen’s reward centers are also more sensitive to the chemical pleasures of alcohol, nicotine, and cocaine. This is one reason why adolescents are especially drawn to these substances. It’s also why experimentation at this age so often leads to regular use, and why regular use at this age can lead to addiction. If the brain first tastes these substances in adulthood, the dopamine squirt they produce is not as intense—and not as addictive.

Because things feel especially pleasurable during the first half of adolescence—between puberty and age sixteen or so—kids this age go out of their way to seek rewarding experiences. At all ages we seek out things that make us feel good, of course. But adolescents will even put themselves in situations that are potentially dangerous, simply in pursuit of a potential reward. Like dopamine activity in the brain’s reward centers, sensation seeking—which really is nothing more than a search for the dopamine squirt—also rises and falls during adolescence, peaking around age sixteen.

This isn’t just true regarding physical rewards, like food, drugs, or money. It’s also true for social rewards, like praise and attention from other people. This is one reason that adolescents are so sensitive to their friends’ opinions about them.

Although adolescents are relatively more attentive and responsive to rewards than adults, they’re actually less sensitive to losses. As a result, compared to children and adults, adolescents are more likely to approach situations in which they think a reward may be likely, but they are less likely to avoid situations in which they think they may have something to lose. This bias is something that parents and teachers should keep in mind: it’s easier to change an adolescent’s behavior by motivating him with the prospect of a reward than by threatening him with a potential punishment.

 


  The Point of Adolescence


 

It makes perfect sense that adolescence is a time of heightened sensitivity to rewards. Think about what the “point” of adolescence is. It’s all about mating—the ultimate pleasure.

Mating requires several things, some of which are obvious: the physical equipment necessary to reproduce, a sex drive to motivate us to do it, and a willing partner to mate with, preferably someone outside our own family, so that we don’t inbreed. Puberty ensures that these things happen. It makes us mature sexually, become horny, and seek out comparably aroused (or at least arousable) partners.

One other thing that puberty does is not as immediately obvious, but it also makes perfect sense, in light of what we know about the adolescent years of other animals. In the wild, when an animal goes through puberty, it starts to seek out potential mates and, depending on the species, may even venture out into unfamiliar environments in pursuit of them. This is potentially very dangerous. A juvenile animal has to vie for the most desirable sex partners with older and stronger competitors. Juveniles need to be willing to take risks in order to get the job done. The rapid increase in dopamine activity shortly after puberty ensures that humans will do whatever it takes to reproduce at a time when fertility is especially high. A young woman reaches her maximum fertility in the late teen years. At this age, a well-timed act of intercourse (that is, when a woman is ovulating) will result in pregnancy about one out of every three times, but the odds of getting pregnant start to decline as you mature into adulthood, dropping to about one in four by the end of the twenties. It is no coincidence that the peak in adolescent risk-taking occurs around the same age that its potential payoff—successful reproduction—is greatest.

In today’s world, where we don’t worry about predators and are more likely to meet potential mates on the Internet than in the wild, it may strike you as far-fetched to view the heightened reward sensitivity of adolescence as having anything to do with the search for a reproductive partner. After all, nowadays most people don’t start trying to have children until their thirties, long after puberty. But many traits that developed when humans were evolving have remained with us, even ones that no longer serve the same adaptive function they once did. Teenage risk-taking is one such vestige.

We generally think of puberty as something that ignites our libido—which indeed it does. But we now know that sex hormones make us more sensitive to rewards in general, and not merely interested in the pleasures of sex. As a result, puberty provokes all sorts of reward-seeking behaviors, some of which are perfectly fine, but others of which are dangerous—it’s a package deal where the “bad” risk-taking comes with the “good.” The problem is that we want adolescents to take some risks—try out for the school play, take an AP course rather than the standard fare, run into a scrum of players chasing a soccer ball—but we don’t want them to try drugs, break into buildings, or drive through yellow traffic lights.


Fortunately, our ancestors also evolved a brain system that can regulate the passions stimulated by puberty.

 


  The Brain’s CEO


 

The prefrontal cortex is the brain’s chief executive officer, responsible for higher-level cognitive skills, like thinking ahead, evaluating the costs and benefits of different choices, and coordinating emotions and thoughts. Connections between neurons in the prefrontal cortex proliferate from birth until around age ten, and are then gradually pruned, a long process that continues through about age twenty-five. During this same period, there is a steady increase in white matter in the prefrontal cortex, as more of the circuits that survive the pruning process become myelinated.

Before preadolescence, children aren’t very good at thinking ahead. They have trouble controlling themselves. Teachers spend a lot of time asking them to sit still or raise their hands rather than blurting out the answer. Even in middle school, students find it difficult to stop talking to each other and fooling around when asked to do so. They can control themselves when forced to, but it’s difficult.

All of this changes gradually by midadolescence. In fMRI experiments that use relatively easy self-control tasks, such as those that present participants with a rapid succession of letters and ask them to press a button each time a specific letter is capitalized but hold back when it is not, scientists see a more diffuse pattern of prefrontal activation in children than in teenagers, even when the age groups perform similarly. Regions that are not really needed to perform the task are more likely to light up in younger brains, whereas the pattern is more focused in the adolescent’s brain. Imagine heading over to your favorite chair after dinner with a book you’ve been looking forward to reading. The difference between preadolescence and adolescence is the difference between turning on all the overhead lights in the room versus using the reading lamp next to the chair. Both approaches will get the job done, but the latter uses a lot less energy.

The brain doesn’t mature overnight, however. As a result, during middle adolescence, mature self-control has a “now you see it, now you don’t” quality. Scientists have studied this by administering the same self-control tasks to adolescents and adults under very different conditions. When the circumstances are ideal—no distractions, no strong emotions—a sixteen-year-old performs just as well as an adult. In fact, adolescents can exercise self-control just as well as, or even better than, adults when they know they will be rewarded for success. But being upset, excited, or tired interferes more with prefrontal functioning during adolescence than during adulthood, because the relevant brain circuits aren’t fully mature. Fatigue and stress can interfere with self-control at any age, but they have a particularly powerful impact when the skills they disrupt are still somewhat tenuous.

These studies demonstrate just how important it is for parents and teachers to understand that teenagers’ capacities for self-control and good judgment can be bolstered or undermined by circumstances. High-school-aged adolescents make better decisions when they’re calm, well rested, and aware that they’ll be rewarded for making good choices. When they’re emotionally or socially aroused, their judgment deteriorates. In the next chapter, for example, I explain how the mere presence of other adolescents can make teenagers more likely to take risks.

As we mature into adulthood, the prefrontal cortex not only becomes more efficient. It also gets better at recruiting additional resources when a task demands more than this region can handle on its own. Compared to adolescents, adults are more likely to use multiple parts of the brain simultaneously. On very challenging tasks of self-control, adults, like children, often show more widespread activation than that seen in adolescents, but unlike the diffuse and scattershot pattern seen among children, the activity in different parts of the adult brain is highly coordinated—like the movements of experienced soccer players rather than the disorganized play of kids who know the basic rules but haven’t yet figured out the intricacies of team play.

This kind of teamwork is made possible by an increase in actual physical connections between nonneighboring brain regions. Compared to a child’s brain, an adult’s has many more thick white “cables” connecting widely dispersed brain regions. Generally speaking, children’s brains have a lot of relatively “local” connections—links between nearby brain regions. As we mature through adolescence and into adulthood, more distant regions become wired together. The brain continues to grow more interconnected until age twenty-two or so.

During the first half of adolescence, then, the prefrontal cortex improves by becoming more focused, which works fine as long as the challenges encountered are relatively simple and the environment doesn’t weaken the adolescent’s concentration (by fatigue or stress, for example). Self-regulation in early adolescence is stronger than it had been in childhood, but it is still somewhat tenuous and easily disrupted. During the second half of adolescence, self-control gradually becomes governed by a well-coordinated network of brain regions, which is helpful when we face a demanding task or distracting background conditions and we need additional brainpower. Part of becoming an adult is learning when we can do things on our own and when we need to ask for help. Brain maturation during this stage of life follows a parallel course.

 


  Teacher Sux


 

The combination of heightened sensitivity to rewards and immature self-control helps explain why otherwise intelligent adolescents, like Danny, do such obviously reckless things. Fortunately, not all instances of adolescents’ poor judgment have fatal results. But many nevertheless have serious, and potentially life-altering, consequences.

Justin Swidler was an excellent student, but he and his math teacher, Kathleen Fulmer, had developed an intense dislike for each other. It was never clear just what it was about the fourteen-year-old boy that bothered his teacher, but according to him, she had singled him out, harassing him in class, calling him names, and insinuating in front of other students that he was gay. Once, when Justin had leaned over to pick up a piece of paper he tossed that had missed the trashcan, she remarked to the class that he appeared to be getting ready for his likely future as a garbage collector. According to Justin, his teacher had sprayed him with a water bottle, hit him with a pillow, and deliberately flicked his ears with her finger as she walked down the aisle alongside his seat, just to annoy him.

A bright student with excellent computer skills and a squeaky-clean disciplinary history, Justin created a website to retaliate. If his teacher was going to make fun of him, he’d do the same to her. He showed his creation, “Welcome to Teacher Sux,” to a classmate at his Bethlehem, Pennsylvania, middle school. Within a few days, a few other students had learned how to access the site.

The website’s programming was sophisticated for an eighth-grader, but its content was quintessentially juvenile. It contained a top ten list of reasons that Mrs. Fulmer deserved to die, among them her body odor, her “fat fucking legs,” and her incompetence as a math teacher. It featured a page on which a photo of her face morphed into a picture of Adolph Hitler and back again, over and over. On another page was an image in which the teacher’s neck was cut, with blood spurting out. The site included a plea to send Justin twenty dollars so that the fourteen-year-old could hire a “hit man.”

Soon after Justin’s friends found out about the website, word began to spread among the students. A teacher received an anonymous email about its existence. The teacher looked into it and reported the website to the school’s principal. As it turned out, Kathleen Fulmer was not the only member of the school staff who was being mocked. The principal, Thomas Kartsotis, was an object of Justin’s antipathy, too. A crudely rendered video game invited visitors to the site to shoot out the eye of a cartoon figure of his likeness. A list of reasons that the principal “sucked” insinuated that he was having an affair with the principal of another school in the district.

Justin’s website reflected the judgment of an eighth-grader who wasn’t thinking about the possible consequences of his behavior. And his timing could not have been worse. School shootings were beginning to receive national attention. The widely publicized fatal shooting near Jonesboro, Arkansas, where an eleven-year-old and a thirteen-year-old had killed four students and a teacher, had occurred just two months earlier, in March 1998. The following month, a fourteen-year-old in Edinboro, Pennsylvania, had shot and killed a teacher at a middle-school dance. Just one week after Thomas Kartsotis first learned of Teacher Sux, a fifteen-year-old named Kip Kinkel killed his parents and two schoolmates, and wounded twenty-five others, in a shooting in Springfield, Oregon.

Kartsotis reported the website to the local police and the FBI. He also showed it to Kathleen Fulmer. She was terrified. According to her reports, she became anxious, started to have trouble sleeping, and lost her appetite.

About a week after the school principal had reported the website to the authorities, Justin voluntarily took Teacher Sux down. The FBI conducted an investigation, but declined to pursue the matter further, determining that Justin was not a “credible threat.” Thomas Kartsotis was nevertheless concerned about the morale of his staff. The crisis was occupying too much of everyone’s time and energy. It was exhausting.

The end of the school year brought a welcome respite from the matter, but questions remained about what to do. After holding a few hearings over the summer, the district decided to expel Justin and prohibit him from returning in the fall. His family sued the school district, contending that Justin’s expulsion violated his First Amendment right to free speech.

The case had received so much attention in the local press that even before Justin was formally expelled, his parents decided to send him to a boarding school in Colorado. As word about Justin’s case spread through the media, the incident started to generate attention outside Bethlehem. Justin was called out by the conservative talk-show host Laura Schlessinger (“Dr. Laura”), who described the incident and called him a “little creep.” She urged listeners to send the school district money to help cover the costs of its legal defense against the Swidlers’ suit. The district prevailed, both in the lower court and, as well, after the Swidlers appealed the initial ruling to a higher court. In both rulings, the judges found that although the satirical and sophomoric content of the website did not pose a credible danger, it was nevertheless disruptive to the school. That was enough to justify Justin’s expulsion.*



The affair didn’t end there, though. Parents of Justin’s new classmates complained to the Colorado school. Justin was asked to leave. He returned to Pennsylvania, where he was homeschooled for several years before completing his high-school requirements and enrolling in college in Florida. Justin would eventually graduate and go on to receive a law degree from Duke University. He now practices law at a small firm.

The Swidlers’ lawsuit against the school district wasn’t the only legal matter prompted by Teacher Sux. In 1999 I was contacted by an attorney representing Justin in a civil suit brought by Kathleen Fulmer against Justin and his parents. In it, she alleged that the eighth-grader’s misbehavior had defamed her character, invaded her privacy, and caused her so much emotional distress that she had to end her twenty-eight-year teaching career. She was seeking damages for her pain and suffering and lost future income.

From the moment I had first spoken with Justin’s attorney, I was certain that the civil suit would never come to trial. I understood why the school district had won the suit over Justin’s expulsion, because the case had become a disruptive distraction. There probably would have been better ways to handle the situation than proceeding so quickly to expulsion hearings, but it was certainly plausible that the district had no choice but to force Justin to go to school somewhere else in order to restore order to the school. But a teacher suing a fourteen-year-old for defamation of character? It struck me as preposterous.

To my surprise, the judge permitted the suit to go forward, but I was absolutely sure the jury would take Justin’s side. Even the judges who had previously sided with the school noted that the website, while tasteless, rude, and disruptive, wasn’t dangerous. I started to get a little nervous, though, as I drove to the Northampton County courthouse on the day I was to testify on Justin’s behalf. It was a few days before the 2000 presidential election. As I got farther away from my home in Philadelphia and closer to the court, the placards for Al Gore, which blanketed my neighborhood, progressively vanished. By the time I arrived, the only visible signs of the upcoming election broadcast support for George W. Bush. This was going to be a tough jury to sway, especially after the publicity generated by the shootings in Jonesboro, Edinboro, and Springfield. But still I thought that common sense would prevail.

On the witness stand I testified that Justin’s behavior struck me as wrong, but nonetheless pretty typical for an eighth-grade boy who had a beef with a teacher, and that both the district and the teacher had overreacted. I urged the jury not to confuse the medium with the message. Had Justin written his top ten list in a notebook and circulated it around school, rather than constructing an elaborate and graphic website, I said, I doubted that we would be sitting in court. The website clearly indicated poor judgment, but it was obviously a parody that hardly constituted a real threat. As one of the dissenting judges in the Swidlers’ unsuccessful lawsuit wrote, this type of sick humor was regularly seen in popular television shows like South Park. If every teacher who was made fun of by a fourteen-year-old student became upset enough to quit the profession, we’d have to close down our junior high schools. If each one decided to bring a lawsuit, we’d have to shut down our courts.

Boy, was I wrong. The jury ruled in Kathleen Fulmer’s favor and awarded her $500,000 in damages.


 


  Is This Portrait of Adolescence Universal?


 

Observing adolescents taking risks in their day-to-day lives tells us what they do. But it doesn’t tell us why. If we want to really understand how adolescents make decisions—like Justin’s decision to create his website, or Danny’s decision to text his girlfriend while driving—it is also important to understand how they think. We don’t know if Danny’s accident was really caused by nonchalance about texting while driving, which is what the prosecutor contended. Perhaps he really hadn’t realized just how risky it was. Or maybe the accident had nothing to do with texting at all. Maybe Danny drifted into the oncoming car’s lane because he was busy fiddling with the radio, or because he dozed off for a short time. In order to prevent tragedies like adolescent driving fatalities, we need to understand how adolescents make decisions.

Unfortunately, we can’t do this simply by asking teenagers to explain their actions. Adolescents, like adults, don’t always know why they behave as they do. Sometimes the best way to understand how people make decisions is to test them under controlled conditions and see how their thought processes change when the conditions are altered. In experiments, we can induce different sorts of mental states, like distraction or fatigue, or change the incentives for making safe or risky decisions, or the amount of knowledge people have about the potential consequences of their choices, and see what happens.

Over the past fifteen years, my colleagues and I have tested thousands of adolescents and adults in our research laboratories in order to understand the underlying causes of adolescent risk-taking. We study whether adolescents take more risks than adults simply because they are willing to put themselves in situations they know are dangerous, because they are unaware of what is risky, or because they are so fixed on how taking a risk might be fun that they don’t pay close attention to how a decision might go wrong. Each of these accounts of adolescent risk-taking is plausible, but each has potentially different implications for what we might do to deter adolescents from behaving recklessly. It would be pointless to spend a lot of time educating adolescents about what is risky, for example, if ignorance isn’t the underlying problem.

Our experiments have consistently documented two important differences between children, adolescents, and adults. First, people’s sensitivity to the potential rewards of a risky choice—like the possibility of winning a low-probability bet—peaks around age sixteen or so. Compared to children or adults, it is easier to get adolescents to gamble even when their odds of winning are small or uncertain. Second, children make more impulsive decisions than teenagers, and teenagers make more impulsive ones than adults. This combination of reward sensitivity and impulsivity makes middle adolescence—from about fourteen to eighteen—a very vulnerable and dangerous time. Teenagers’ attraction to rewards impels them to do exciting things, even when they might be risky. But their poor self-control makes it hard for them to slow down and think before they act.

The picture of adolescence painted by this research is now widely accepted by scientists. One limitation of most research on adolescent decision making, though, is that it has been conducted mainly in the United States. Perhaps the portrait of the sensation-seeking teenager with poor impulse control isn’t a hardwired feature of adolescence, but just a consequence of the way Americans raise their kids. Of course teenagers in the United States are out of control, some have said—that’s because their parents aren’t strict enough.

There is good reason to think that this basic pattern should be seen in other parts of the world, however. All children (or virtually all of them) go through puberty, and all of their brains are basted with sex hormones. The impact of these hormones on dopamine receptors is a basic biochemical process that has been demonstrated in numerous studies. So it’s highly likely that the adolescent spike in reward sensitivity occurs around the world. And as we saw in the previous chapter, other consequences of puberty, like the accident hump, are universal across time and place.

It is harder to make predictions about self-control, which is less influenced by sex hormones. On the one hand, we would expect to see improvements in self-control during adolescence pretty much everywhere, since all societies ask teenagers to take some responsibility for their own behavior, and the more that people practice self-control, the better they should become at it. On the other hand, the maturation of the prefrontal cortex seems to be more sensitive to experience than the development of the limbic system. This would make us think that teenagers in cultures that demand a lot of self-control—as in Asia—should develop this capacity faster.

In 2010, with support from the Zurich-based Jacobs Foundation, I launched a study to see if what we had observed about American adolescents was true in other parts of the world. We administered a battery of tests identical to those we’d previously run on nearly one thousand Americans aged ten to thirty to samples of about five hundred people of the same age in China, Colombia, Cyprus, India, Italy, Jordan, Kenya, the Philippines, Sweden, and Thailand. (We also tested about five hundred new people of similar ages from the United States.)

My colleagues and I were stunned at how similar the results were across these very different places. The same age patterns in reward sensitivity and self-control that we had seen in our earlier study of Americans are also evident in these very different countries.

That said, there are cross-cultural differences in how this heightened reward sensitivity is expressed. In our study, for example, we saw a sharp increase in drinking during early adolescence in the United States, Sweden, and Italy, where alcohol is widely used by adults and readily available to teenagers. We saw no such increase in Jordan, though, where drinking is strongly discouraged, even among adults, and where opportunities for adolescents to obtain alcohol are scarce. Although rates of adolescent drinking are very low in Jordan, smoking, however, increases sharply around age thirteen in that country, just as it does in the United States, Sweden, and Italy. That’s because smoking is socially acceptable in Jordan and it is easy for adolescents to get cigarettes.

The bottom line is that in places that are very different from the United States, and from each other, adolescence is characterized by heightened sensation seeking and still-maturing impulse control, as well as a greater willingness to take risks. Whether and in what form these inclinations manifest themselves in the real world may be culturally dependent, because different countries give young people differing levels of opportunity to try risky behaviors. We don’t see high rates of teenage binge drinking in places where teenagers have a hard time obtaining alcohol. Nor do we find much unprotected sex among teenagers in societies where any sex before marriage is frowned upon. And we see little teenage gun violence in countries with strict gun-control laws. But the underlying inclinations that lead adolescents to take risks appear to be universal.

In other words, the reason that rates of adolescent risk-taking differ around the globe is not because adolescents are fundamentally different from one country to the next, but because the contexts in which they live are. This realization has important implications for how we should try to prevent adolescent risk-taking in the United States. It suggests that we should pay less attention to trying to change teenagers and more to trying to change the settings in which they spend time. I’ll have much more to say about this in the next chapter.

The hallmarks of adolescence aren’t just evident in humans; we see them in all mammals. The density of dopamine receptors in the limbic system peaks during puberty in mice, rats, and other primates. Like human adolescents, adolescents in other species show a sharp increase in the pleasure they get from drugs like alcohol, cocaine, nicotine, and methamphetamine. Interest in socializing with others the same age, experimenting with the unfamiliar, and taking risks all rise dramatically when mice go through puberty, just as they do in humans.

The fact that adolescence is beginning at a younger age now than ever before adds an interesting wrinkle to this story. Because the age of puberty is continuing to fall, so is the age at which the brain’s reward system becomes so easily aroused. The maturation of the brain’s self-control system is not driven by puberty, however. This means that the development of self-control has not been affected by the fact that children go through puberty earlier. Adolescents’ abilities to plan, think ahead, and control their impulses probably don’t develop along a more accelerated pace today than they did a hundred years ago.

When adolescence was only five years long, the age at which the brain became easily aroused as a consequence of puberty coincided with when we become able to effectively deal with this arousal. Because the age at which people develop mature self-control has not declined, but the age at which their passions are ignited has, the gap in years between these occurrences has widened. And with it, so has the length of the period during which young people are vulnerable to the consequences of having a mismatch between the power of their accelerator and the strength of their braking system.

Adolescence today is not only longer than it’s ever been—it’s also much more perilous.
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  Protecting Adolescents from Themselves


When our son, Ben, was fourteen, he and a bunch of friends from his suburban Philadelphia high school often spent Friday or Saturday nights hanging out together at one of their homes. They’d do just what you might expect teenage boys to do: stay up late, watch movies, eat junk food, and play video games. At around 2:00 a.m. on one of these nights, after they had finished watching Happy Gilmore, a movie they probably had seen about a dozen times, Ben, Josh, Steve, and Jason decided to sneak out of Jason’s house and pay a surprise visit to Lindsay Hillman, a girl who lived a few blocks away. (Except for Ben’s, all of those names are pseudonyms.) Jason was interested in her, and all of them were in one of those euphoric moods that Mountain Dew, Ruffles, and two hours of laughing at Adam Sandler can induce in fourteen-year-old boys.

I should make clear that they were very good kids. My wife and I knew them well. They all were good students, got along with their parents, and usually showed very good judgment. They were typical middle-class suburban boys growing up in the late 1990s—by no means angels, but far from being troublemakers. Before sneaking out of the house that night, in fact, they left a note on the kitchen table for Jason’s parents, letting them know where they were going so that they wouldn’t worry if they woke up and discovered the boys were gone.

When they arrived at Lindsay’s house, Ben and his friends tossed some pebbles at her bedroom window, Romeo and Juliet style, to wake her up. Instead, they woke up the entire block. They’d accidentally set off the house’s burglar alarm, which began to shriek. Unbeknownst to the boys, the Hillman’s security system sent a call to the local police department, which immediately dispatched a patrol car to the house.

When the alarm went off, the boys ran away from Lindsay’s house, down the dark, tree-lined street—and right into the police car, which had stopped when the officers saw the oncoming boys in their headlights. It would have been easy enough for the boys to tell the officers what had happened. There was no curfew in our town, and although the officers would likely have asked where they lived and what they were doing out at that hour, Ben and his friends knew that they weren’t in serious trouble. Instead of explaining themselves, though, they scattered, and each went his own way, cutting through neighbors’ yards on the way back to Jason’s house. The police were able to follow only one of them, whom they apprehended and escorted back to his own home, where he received a stern lecture from his parents. The other three quietly snuck back into Jason’s bedroom, where they recounted their adventure with much laughter and a fair amount of embellishment. I found out about this early the next morning, when Lindsay’s mother called. Did I know where Ben had been last night? Yes, I said, at Jason’s house. Ah, but did I know what he and his friends had been doing at two in the morning?

After I apologized to Lindsay’s mother and hung up the phone, I called Ben on his cell phone. Get your things together and meet me outside of Jason’s house, I told him. He was too groggy to ask why.

When I pulled up, Ben was sitting on the curb, zombie-like, his hair still uncombed and his eyes bleary. After he got into the car, I launched into a lecture. “Do you realize how insane it was to run from the police? It was dark, they have guns, and they might have thought they were interrupting a burglary. What were you thinking?”

Ben paused. “That’s the problem,” he replied. “I wasn’t.”

At the time, neither Ben nor I had any idea just how insightful his pithy diagnosis was.

Another kid, another story:

A fifteen-year-old boy I know well who was taking high-school chemistry figured out how to use supplies that he pilfered from the classroom supply closet to make small crystals that exploded and emitted puffs of violet smoke when they were touched. The explosions weren’t loud—more like crackles than booms—but the noise and smoke were enough to startle the unwary.


This boy decided to play a practical joke on his chemistry teacher, an easygoing middle-aged former pharmaceutical scientist named Art Silverman, who had started teaching just a few years earlier, after retiring from a successful career with a big drug company. He enjoyed being around teenagers, and his relaxed manner made him one of the school’s favorites.

Before class began, the practical joker sprinkled a handful of the crystals on one of the lab tables and gently placed a piece of loose-leaf paper on some of them, leaving others in plain sight. It looked like someone had left Oreo crumbs amidst the beakers and Bunsen burners. When the teacher entered the classroom, he saw the mess, casually picked up the piece of paper, smiled at the room full of students, and in mock anger asked, “Who left this schmutz on my desk?”

Using the paper as an impromptu sponge, he started to gather up the crystals. As soon as he crumpled the paper and pressed down on the pile, though, they crackled loudly, and a billow of purple smoke rose from the table. “What the hell?” he muttered. The other students, who were in on the joke, burst out in hysterics. The chemistry teacher was stunned for a moment, then joined in the laughter.

This incident happened in 1967, long before school shootings and terrorist threats were on anyone’s mind. Had I done something this stupid today, I’d probably be arrested.

 


  Deterring Risky Behavior


 

My high-school chemistry prank and my son’s early-morning brush with the police luckily didn’t have any unfortunate consequences, but that isn’t the case for many of the reckless things that teenagers do. According to statistics from the FBI, most crimes are committed by adolescents. Arrests increase dramatically from age ten until eighteen, when they reach their peak, and then they decline precipitously between ages eighteen and twenty-five, gradually diminishing until age thirty, after which very few people commit serious crimes. This so-called age-crime curve is seen wherever crime statistics are recorded, and has been found decade after decade in the United States and Great Britain, where criminologists have done the most extensive work on the topic. Although social scientists continue to argue about the causes of crime, no one contests this trendline. It’s true for violent crimes like robbery, rape, and assault, and it’s true for nonviolent crimes like burglary, drug possession, and auto theft. The age-crime curve is not a function of police picking on this age group. It’s there regardless of whether the data come from official arrest records or from anonymous surveys in which people disclose their wrongdoings with the promise of confidentiality. Either way, adolescents break the law more than children or adults.

Many different theories have been advanced to explain why crime rises during adolescence and then falls during the twenties. It’s been attributed to the marginalization of youth, poverty, and intergenerational conflict, among other things. Criminologists would do well to look outside their field, though, because it’s not just crime that follows this pattern. Almost all forms of risky, dangerous, and reckless behavior do. People become more reckless as they go through their adolescent years, and less reckless as they mature into their twenties. The fact that crime rises and falls during this same fifteen-year period actually may have nothing to do with crime per se.

Consider the statistics on accidental drowning, for example. According to the Centers for Disease Control and Prevention, drowning is more common during midadolescence than any other period of life except infancy. The high rate during adolescence is surprising, because we tend to think of drowning as something that is caused by physical weakness—problems in endurance, a lack of arm or leg strength, difficulty breathing, and so forth. By these measures, teenagers should be among the least likely to drown, not the most. In all likelihood, they drown more than other age groups because they’re more likely to put themselves in situations in which swimming is more perilous—not from a lack of stamina, but from poor judgment.

Adolescents are also more likely than other age groups to experiment with alcohol, cigarettes, and illicit drugs. They are more likely to have unprotected sex, which explains why adolescents are more likely than adults to have unintended pregnancies and account for nearly half of all new STDs each year. They are less likely to wear bicycle helmets or seat belts. They are more likely to binge drink, engage in cutting and other forms of deliberate self-injury, and attempt suicide.*



Risky driving is especially common during adolescence. Adolescents are more likely to speed behind the wheel, get impatient with others who drive slowly, and say they like the sensation of driving fast. Adolescents have more car crashes, and not just because they’re less experienced drivers. Studies that take this into account—that compare inexperienced teen drivers with equally inexperienced adults—find higher crash rates among teenagers, despite the fact that people in their teens and early twenties have quicker reaction times than adults in their thirties or forties.

The high rate of recklessness in adolescence, along with the consequences that it often leads to, creates a paradox as far as adolescent health is concerned. Adolescence is one of the healthiest periods in human development—very few people, relatively speaking, suffer from physical illness or disease at this age. Yet despite the fact that adolescents are healthier, stronger, and smarter than children, morbidity and mortality both increase between 200 and 300 percent between childhood and adolescence. Nearly half of all deaths during adolescence are due to accidents—and while motor vehicle crashes account for three-fourths of these fatalities, one-quarter of them are due to things like accidents involving swimming, poisonings, and guns. The second- and third-most-common causes of death in adolescence also have nothing to do with illness or disease—homicide and suicide. Similarly, the major causes of morbidity in adolescence—health problems that are serious but that don’t necessarily lead to death—are behavioral: alcohol and drug use, unprotected sex, and obesity. The elevated rates of risk taking in adolescence create a massive public health problem, because many have consequences that persist long after adolescence ends.

Over the years, many explanations for adolescents’ heightened risk-taking have been offered, among them, that people this age are irrational, lack the intellectual abilities to make good decisions, suffer from delusions of invulnerability, underestimate the riskiness of various dangerous activities, or are just plain ignorant about what is risky and what is not.

These assumptions have guided our approach to preventing adolescent risk-taking for decades. The basic idea has been to make adolescents more rational, more knowledgeable, and more realistic.

We spend hundreds of millions of dollars each year trying to increase adolescents’ knowledge about various risky activities, improve their decision-making skills, and convince them that they’re not indestructible. School-based health education is nearly universal in the United States. According to national surveys, more than 90 percent of American adolescents have taken classes in which they’ve been warned about the dangers of smoking, drinking, and using illegal drugs, and about 95 percent have had some sort of sex education.

Unfortunately, the whole premise on which most health education is based is just plain wrong. Adolescents are just as likely as adults to know what’s risky and what isn’t, and no worse than adults at estimating whether doing something risky will lead to a bad consequence. Nor does it seem that adolescents are any worse than adults in how they make decisions. Studies of people’s intellectual capabilities and their ability to reason logically show that by the time they’re sixteen, teenagers are just as good at these things as adults. Research on delusions of invulnerability similarly finds that adults are just as likely as adolescents to endorse these sorts of fables. When it comes to their health, people of all ages often act as if they can get away with things that others can’t.

Much attention has been paid to adolescents’ immature prefrontal cortex and poor impulse control as the cause of their reckless behavior. And in many instances, that attention is well placed, as we’ve discussed. But this is only half the story. After all, I wasn’t acting impulsively when I planned my chemistry class prank well in advance of pulling it off. It took preparation and patience to make those crystals. More important, I didn’t put them on Mr. Silverman’s lab table because I wasn’t thinking about the consequences. I did it precisely because I was thinking ahead. The thought of making my classmates laugh—and the chance to bask in their admiration of my cleverness and audacity—was too much to resist.

In other words, adolescent risk-taking is not just about the prefrontal cortex. Adolescents are far more sensitive to rewards than adults are—compared to life as an adolescent, life for an adult is like walking past a plate of warm chocolate-chip cookies with cotton in your nose, or running your fingers over an angora sweater with surgical gloves on. In either case, you can smell the cookies and feel the soft wool, but the scent and sensation are dulled. And as a result, you don’t feel as strong a desire to eat one of the cookies or buy the sweater.

This supersensitivity to rewards makes adolescents naturally more attentive to the good things that might arise from their risky behavior. In our research, when we ask people to rate risky activities in terms of how dangerous they are, or how likely they are to lead to negative consequences, we don’t see big differences between teenagers and adults. Everyone agrees that things like driving drunk or venturing into a dangerous neighborhood are risky. The notion that adolescents take risks because they don’t know any better is ludicrous.

Where we see the most reliable differences between adolescents and adults is in how people view the relative costs and benefits of risky behavior. When asked how the potential upside of things like having unprotected sex or smoking compares to the potential downside, adolescents assess the potential costs just as well as children and adults do, but they place a lot more emphasis on the potential rewards. In other words, sometimes adolescents’ apparent failure to delay gratification is not due to an inability to control themselves, but to a stronger preference for the immediate reward.

Intellectually, adolescents can understand consequences, but emotionally they are less sensitive to them than are other age groups. One of my favorite illustrations of this comes from a brain-imaging study in which adolescents and adults were presented with a series of statements, each briefly describing an activity, and asked to push a button to indicate whether the activity was a good idea or a bad idea. Some of the activities were obviously good (“eat a salad”); others were obviously bad (“light your hair on fire”). As you’d expect, everyone, regardless of age, indicated that the good activities were fine and the bad ones weren’t. But adolescents took a little bit longer before making their decisions, even when the suggestions were as crazy as “swimming with sharks” or “drinking a can of Drano.” Parts of the brain that are activated when we are shown something scary or disgusting—that create that visceral feeling of dread or revulsion we feel in our gut—were more likely to light up in adults’ brains. Surprisingly, though, the parts of the brain that are engaged when we are deliberating were more likely to be activated in the adolescents’ brains. As this research shows, teenagers are fully capable of identifying risks; they’re just drawn more strongly to rewards.

 


  The Peer Effect


 

For a long time, I puzzled over Ben’s response that he hadn’t been thinking when he ran from the cops that night. He was, and still is, someone who thinks about things a lot. He’d be the first to admit that he is more likely to obsess over a decision than to act rashly. The more I thought about it, the more I came to wonder if it was something about being with his friends that temporarily turned an otherwise levelheaded teenager into a reckless one.

Ben’s behavior that night wasn’t unusual for someone his age. Adolescents do far more foolish and reckless things when they are with their friends than when they are by themselves (most of us can recall crazy escapades with our friends that wouldn’t have happened had we not been part of a group). Official statistics provide plenty of confirmation for our personal recollections: the presence of a group of teenage passengers in a car when a teenager is behind the wheel more than quadruples the chance of a crash (and the risks of a crash increase sharply with each additional teen who is in the car), but adults driving with passengers are no more likely to crash than when they’re driving alone. When adolescents commit crimes, they’re far more likely to offend in groups than adults, who are far more likely to be alone when they break the law. Most initial experimentation with alcohol and illicit drugs takes place when kids are with their friends. Even in Italy, where it’s acceptable for adolescents to drink in the presence of family members, they’re seven times more likely to drink for the first time with their friends than with their family, and they almost never drink for the first time by themselves.

Most people think that adolescents are more reckless with their friends because of peer pressure—that teenagers actively encourage each other to take chances, or at least ostracize the ones who don’t. As one of my colleagues used to say, the fear of being called “chicken” has caused a lot of dangerous and foolish adolescent behavior.

As it turns out, peer pressure isn’t necessarily the culprit that most people think it is.

My colleagues and I have been studying the effect of peers on adolescent risk-taking for ten years, motivated in part by my son’s fateful nighttime visit to Lindsay Hillman’s house. Some of our findings have surprised us. Even when we make it impossible for teenagers to communicate with each other—that is, impossible to pressure each other into taking risks—simply knowing that their friends are nearby makes them take more chances. They don’t even have to know the kids who are watching. In fact, the presence of peers is so powerful during adolescence that it can even make mice misbehave. But I’m getting ahead of myself.

We first discovered this “peer effect” in a study of risky driving. We invited people of different ages to come with two friends to our research office, where we then randomly assigned them to play a video driving game, either alone or with their friends in the room, watching.

The game puts players in a situation familiar to anyone who drives—deciding whether to run a yellow light in order to get someplace in a hurry. The player is asked to navigate, as quickly as possible, a series of intersections with traffic lights that unexpectedly change from green to yellow. Participants are all paid for being in the study, but we tell them that the faster they complete the route, the more money they’ll receive. That’s the incentive to run the yellow lights rather than stopping and waiting for them to cycle from yellow, to red, to green.

You’re told in advance that sometimes a car will come through the intersection just as you enter it, and if you are unlucky enough to crash, you lose a lot of time. That’s your incentive to play it safe and put the brakes on when the light turns yellow. If you wait for the traffic signal to cycle back to green, you lose a little time, but not as much as you lose if you crash.

The problem is that you don’t know beforehand which intersections are dangerous and which are not. Each time you reach an intersection, you have to balance your desire to get to the end of the course as quickly as possible and take home a bonus payment, against the knowledge that you might crash and risk losing the chance to earn extra money. In the real world, as in our driving game, decisions often involve choices between a sure, safe thing and a risky but more attractive one.

Adolescents take more chances when they play this game in front of their friends than when they play it alone—even when their friends aren’t allowed to communicate with them. They run more yellow lights and they crash more often. Adults, on the other hand, play the game exactly the same way when they are being observed by their friends as when they are alone. They take risks every so often, but they aren’t more likely to do this when their friends are watching them than when they are by themselves. These results parallel what we know about real-world driving—adolescents crash more often when other teens are in the car; adults drive the same way with or without passengers. Interestingly, the effect of passengers on real-world teen driving is only seen when the passengers are other teenagers. When adolescents drive with their parents in the car, they drive even more cautiously than they do when they’re by themselves.


Why does the mere presence of friends make teenagers take more chances? We found the answer inside the adolescent’s brain.

 


  The Social Brain


 

In addition to firing up the brain’s reward center, puberty also seems to cause changes in regions that oversee our reactions to other people. These regions, which together are sometimes referred to as “the social brain,” are activated when teenagers are shown pictures of others’ emotional expressions, when they are asked to think about their friendships, when they are asked to judge whether other people’s feelings have been hurt, or when they’re made to feel socially accepted or rejected. We all pay attention to other people’s expressions, thoughts, feelings, and opinions of us. Adolescents just do it more than adults do. (Many autism researchers believe that problems in the social brain may be the root cause of this illness.)

The social brain is still changing in adolescence, and these changes help explain why young peoples’ concerns about what their peers think increase during this time. It’s the perfect neurobiological storm, at least if you’d like to make someone painfully self-conscious: improvements in brain functioning in areas important for figuring out what other people are thinking, the heightened arousal of regions that are sensitive to social acceptance and social rejection, and the greater responsiveness to other people’s emotional cues, like facial expressions. Given all of this, it is easy to see why changes in these parts of the brain increase adolescents’ sensitivity to their status within their peer group, make them more susceptible to peer pressure, and make them more interested in gossiping (and more anxious about becoming the subject of other people’s gossip). Brain scientists have discovered the neurobiological underpinning of all of that social drama.

It hurts to be rejected at any age, but it’s actually more painful during adolescence than at any other time. (In fact, the pain of social rejection so closely resembles physical pain in neurobiological terms that taking acetaminophen, the active ingredient in Tylenol, actually can help alleviate it.) This supersensitivity to the opinions of others can have serious consequences. Many experts think that this may cause the spike in depression in adolescence and explain why it is so much greater among girls than boys. From an early age, girls are more sensitive to interpersonal events. Being female confers an advantage when it comes to empathy, but it raises the risk of depression in the face of social rejection.

No matter what gender they are, adolescents’ fixation on others’ emotions can dull their perception of potentially important information elsewhere in their environment. In a series of experiments, researchers conducted brain scans of adolescents and adults while they were viewing an intermingled sequence of four types of images—red circles, scrambled images, neutral faces, and emotional faces. The participants were instructed to indicate whenever they saw a red circle. Unlike adults, adolescents showed heightened brain activation whenever the emotional faces appeared, which interfered with their ability to note the appearance of subsequent red circles. This helps explain why yelling at a teenager in an angry voice can be a poor way of conveying your message, because she may pay more attention to your anger than to the content of your words. I always advise parents who are angry about something their adolescent did to come right out and say, “I’m too angry to discuss this with you right now, but we need to talk later, when I’ve calmed down.” This strategy will improve the odds of having a more effective conversation.

 


  The Folly of Crowds


 

It has become axiomatic in the business world that groups of people make better decisions than individuals, a phenomenon referred to as the “wisdom of crowds.” How can we square this with the finding that adolescents do more foolish things in groups than when they are alone?

It turns out that even among adults, wise choices don’t always result from group decision making. Studies find that groups work best when the people in them feel free to give their own opinions. When members of the group are too concerned about how other members perceive them, and conformity takes over, the quality of decision making is actually worse than when decisions are made by individuals. Given adolescents’ heightened concern about what their peers think of them, their recklessness in group situations is perfectly understandable.

Decision making is the product of two competing brain systems—a reward system that is on the lookout for immediate stimulation, and a self-regulation system that keeps impulses in check and encourages us to think ahead. Before adolescence, self-control is still very immature, but by the middle of elementary school, that part of the brain is powerful enough to keep the reward system in check. If we think of the brain as a seesaw, we can say that it is well balanced during preadolescence.

With puberty, weight is added to the reward system’s side of the seesaw. There simply isn’t enough weight on the self-regulation side of the plank to balance this added force, which grows heavier until about age sixteen or so. Fortunately, as the prefrontal cortex matures, ballast is gradually added to the self-regulation side of the seesaw, offsetting the power of the reward-seeking system. As reward seeking declines, and self-control strengthens, the seesaw becomes balanced again.

But this balance can be easily upset during middle adolescence. Emotional arousal, fatigue, and stress can strain the self-regulatory system, diverting energy away from the challenge of keeping reward seeking in check, and tipping the balance in favor of arousal.

Introducing recreational drugs into the mix, for example, increases the brain’s craving for dopamine, stimulating an even more intense search for sensation and novelty, either in the form of more or different drugs, or in other activities that further fuel the search for excitement. Rather than sate our need for rewards, exposure to one sort of rewarding stimulus tends to stimulate a desire for others. In other words, the brain’s reward center is primed by pleasure from one source to unconsciously seek pleasure from others, the way a drink before dinner stimulates the appetite, or the way a cup of coffee or a glass of wine will often incite craving for nicotine in a smoker. Obese adolescents, for example, show hyperresponsivity not only to images of food, but to nonfood rewards as well.

There’s a reason that retailers strive to put us in good moods when we’re in their stores—positive feelings derived from one source, like pleasing music or free snacks, stimulate more reward seeking (otherwise known as shopping). Casino owners don’t hand out free drinks to gamblers to get them drunk—if that were their goal, they wouldn’t water the drinks down so much. They understand that priming the brain’s reward centers a little bit with one source of pleasure—diluted liquor—induces us to seek out others (the sound of the slot machine going off). This is why we tend to eat and drink more when we are enjoying ourselves with other people than when we aren’t having a good time. Feeling good makes us want to feel even better.


This explains why teenagers are more reckless when they are with their friends. During adolescence, peers light up the same reward centers that are aroused by drugs, sex, food, and money. Adolescents get a dopamine squirt from being with their friends, just as they do from other things that make them feel good. It’s true in adolescent rodents as well as human adolescents. Being around animals the same age is so rewarding during adolescence that socializing with peers provokes chemical changes in the adolescent rodent’s brain—but not the adult’s brain—that are similar to those seen when the animals are given alcohol!

Just by being around their friends, adolescents’ heightened sensitivity to social rewards makes them more sensitive to all kinds of rewards, including the potential rewards of a risky activity. When we conduct our risk-taking experiments in conjunction with brain imaging, letting the adolescent know that his or her friends are watching from the next room activates adolescents’ reward centers—but not adults’. And the more these centers are activated, the more risks adolescents take. If we show adolescents pictures of rewarding stimuli—big piles of coins—while their friends are watching, their reward centers light up more than if we show them the same pictures without observers present. And, again, we don’t see this peer effect when we test adults.

The impact of peers seems to make immediate rewards especially compelling. We’ve done several experiments in which we ask people which is more appealing, a small immediate reward ($200 today) or a larger delayed one ($1,000 in a year). Adolescents’ preference for immediate rewards is intensified by the presence of their peers. It doesn’t even have to be an actual friend—or an actual person, for that matter. We can make adolescents more reward sensitive in our experiments just by leading them to think another student is in the next room, watching them on a computer screen.

In other words, it’s not necessarily overt peer pressure that leads adolescents to do more reckless things with their friends. It’s that being around friends when you are a teenager makes everything feel so good that you become even more sensitive to rewards than you ordinarily are, which leads you to take chances you wouldn’t otherwise take. Think back to Stacie’s arrest, which I discussed at the beginning of the book. Put concretely, when adolescents are with their friends, things like shoplifting, experimenting with drugs, driving fast, or sneaking out to visit a friend at two in the morning actually feel more appealing than when they’re alone.


In fact, the recklessness-enhancing effect of being around peers is strongest when adolescents actually know that there is a high probability of something bad happening. Vulnerability to this peer effect is still strong when people are in their early twenties—which goes a long way toward explaining some of the surprisingly juvenile behavior of otherwise mature college undergraduates when they’re with their friends. One important implication of this research for parents is that they should try to minimize the amount of time their teenagers spend in unsupervised groups, because even adolescents who ordinarily are well behaved will be more likely to misbehave when they are with friends.

Because the increased sensitivity to social relationships in adolescence is triggered by puberty, we would expect to see similar patterns of behavior in other mammals—and this is the case. Adolescent mice are far more social than adult mice, and in studies that use different sorts of rewards to get mice to learn things, like finding their way around mazes, adolescent mice are more responsive to social rewards than adult mice are. If adolescent mice learn something in a social setting, the learning is more likely to be retained; this doesn’t happen for adult mice. Many studies have found that human adolescents also learn more from group projects than from working alone, which is why discouraging collaboration in classrooms, out of an interest in evaluating individuals independently, may limit what adolescents gain from their time in school.

My colleagues and I wondered whether the effect of peers on human adolescents’ risk-taking and sensitivity to rewards would be evident in mice as well. We did an experiment in which we raised mice in groups of three and then tested the effects of having peers present on their alcohol consumption. Half of the mice were tested shortly after puberty, and half were tested when they were fully grown adults. Amazingly, adolescent mice drank more alcohol when they were tested with their “friends” in the cage than when they were tested alone, but adult mice drank the same amount regardless.

The bottom line is that peers affect the adolescent brain in different ways than they do the adult brain. This discovery is important to parents—who need to be aware that adolescents exercise poorer judgment when they are in groups than when they are alone. This is one reason that passenger-restriction laws that prohibit adolescent drivers from having teenage passengers until they have accumulated a certain amount of experience driving alone have been so effective in reducing automobile deaths—far more effective than driver education. This is also why working parents who can’t supervise their teens after school shouldn’t let them have other adolescents over or let their kids spend their afternoons at the homes of other adolescents whose parents are absent. Countless studies have shown that, during adolescence, unstructured, unsupervised time with peers is a recipe for trouble. The prime time for adolescents’ initial experimentation with alcohol, drugs, sex, and delinquent behavior is not on Friday or Saturday nights, but weekday afternoons.

Parents aren’t the only ones who need to contend with this risky dynamic. I was once chatting with a retired U.S. Army general who was trained as a psychiatrist. I was describing our research on peer influences on risky decision making and asked him whether the Army took into account how it grouped soldiers when sending them out on combat missions. Few of us stop to think about it, but an enormous number of people serving in our armed forces, especially on the front lines, are adolescents; approximately 20 percent of active-duty military personnel (and more than a third of all Marines) are twenty-one or younger. The Department of Defense is the largest employer of people this age in the United States.

When soldiers are sent out on combat missions, they’re often divided into fireteams composed of four warfighters. These foursomes must constantly make difficult decisions, frequently under conditions of fatigue, stress, and emotional arousal—the very circumstances that can impair adolescents’ judgment. If these teams are exclusively composed of adolescents, especially adolescents under age twenty-two, they may make riskier decisions than teams that contain a mix of adolescents and adults. My colleagues and I have received a grant to study whether small groups that contain both adolescents and adults make better decisions than ones that include only adolescents. We hope that when the research is complete, we’ll be able to guide the military on how best to compose teams of soldiers to optimize their judgment in combat and better protect them from harm.

Our research on how adolescents behave in groups may also be useful to employers of teenagers. I’ll bet that few supervisors think about the age composition of work teams when they assign employees to shifts. They may well find that their younger employees are better behaved, and make better decisions, when adolescents and adults are mixed together than when adolescents work in groups composed exclusively of people their own age.


 


  Protecting Adolescents When They Can’t Help Themselves


 

In early 2013, the City of New York announced that it was going to attack the problem of teen pregnancy by putting posters on the city’s subways alerting adolescents to the fact that studies have found that the children born to teen parents complete fewer years of schooling. In one, a tearful toddler explains, “I’m twice as likely not to graduate high school because you had me as a teen,” demonstrating a command of the sociological literature that is absolutely remarkable for a two-year-old, let alone one born to a teenager.*



After the plan was publicized, controversy broke out over whether the $400,000 campaign unfairly stigmatized teen parents and, as representatives from Planned Parenthood put it, created “negative public opinions about teen pregnancy and parenthood,” as if the public’s view of teen parents could possibly be more disapproving than it already is. Richard Reeves, a fellow at the Brookings Institution, fired back at critics of the program, arguing in an op-ed in the New York Times that shaming teens into abstinence or safe sex was “a powerful weapon to reduce teen pregnancy.”

I shook my head in astonishment at this debate. I couldn’t decide which was more out of touch with reality, the city’s campaign, Planned Parenthood’s response, or Mr. Reeves’s rejoinder. Put yourself in the position of a teenager for a moment. Imagine that you are a sixteen-year-old, cuddling on the couch after school with your boyfriend or girlfriend while your parents are at work. Imagine that one thing leads to the inevitable other, and that you are both now nearly unclothed. Imagine that you hadn’t expected to go this far, and that neither of you is prepared with a condom. And now, imagine that one of you says, “Let’s not—our baby’s educational attainment may be compromised.”

Whoever dreamed up the subway campaign simply doesn’t understand how adolescents think. The main reason teenagers don’t use contraception regularly isn’t that they are unaware of the future consequences of having a child. It’s that they often don’t plan on having sex and, as a consequence, start fooling around when they are unprepared. Just about anyone who was a sexually active teenager knows how hard it is to jump off that runaway train.

New York’s subway campaign against teen pregnancy is but one of many examples of poorly conceived attempts to change adolescents’ behavior. Many of these efforts are based on faulty premises, such as assuming that teenagers think about the future consequences of their acts when they are emotionally aroused (they don’t), or that they take risks because they are ill-informed about what might happen to them if they do (they are well aware). Even if teenagers found the antipregnancy subway posters persuasive on an abstract level, the odds are slim that they would call up this knowledge in the throes of passion. Although the study of adolescent brain development has revolutionized our understanding of this stage of life, many of the policies and practices aimed at young people have not been influenced by these discoveries, and they remain grounded in old, antiquated, and erroneous views of the period. As a consequence, we waste hundreds of millions of dollars every year on programs whose failure could be easily predicted by anyone familiar with the science of adolescence.

We’ve made considerable progress in the prevention and treatment of disease and chronic illness in this age group, but haven’t made similar gains in reducing the suffering and fatalities that result from risky and reckless behavior. Although rates of certain types of adolescent risk-taking, such as driving under the influence of alcohol or having unprotected sex, have dropped, the prevalence of risky behavior among teenagers remains high, and there has been no decline in adolescents’ risky behavior in several years. Because many forms of unhealthy behavior initiated in adolescence, like smoking or drinking, elevate the risk for the behavior in adulthood, and because some forms of risk taking by adolescents, like reckless driving or crime, put all of us at risk, reducing risk taking among young people would substantially improve everyone’s well-being.

For decades, the primary approach to doing this has been through educational programs, most of them school-based. There is good reason to be skeptical about the effectiveness of these programs. Despite the near-universal implementation of sex education, 40 percent of high-school students didn’t use a condom the last time they had sex. And even though we require almost all adolescents to take courses in alcohol and drug education, nearly one-half of American adolescents have tried cigarettes, and nearly 20 percent are regular smokers. About 40 percent of American high-school students drink monthly, and nearly one-fifth binge drink each month. Each year, nearly 25 percent of adolescents ride in a car driven by someone who had been drinking. Almost 25 percent smoke marijuana monthly. Given the near-universal provision of health education, not to mention the coverage of the obesity epidemic in the press, it is hard to imagine that adolescents are ignorant of the risks of being overweight. Yet almost one-third of American high-school students are overweight or obese. We have made some progress in reducing a few forms of risky behavior, but in the last few years there has been no change in condom use, obesity, or cigarette use, and there actually has been an increase in suicide and marijuana use.

Long-term trends in many types of drug use do not inspire confidence that health education has had much of an effect on this activity. Adolescent substance use has been tracked very carefully in the United States since 1975. Forty years ago, about one-fourth of high-school seniors smoked marijuana monthly. That’s about what it is today. Twenty years ago, about a third of high-school seniors got drunk regularly. That’s about what it is today. I think most people would be stunned to learn that slightly more eighth graders use illicit drugs today than twenty years ago. Clearly, whatever we are doing has not been very effective.

The only place where we’ve made substantial and sustained progress has been in reducing teen smoking—but most experts agree that this has had almost nothing to do with health education. Fewer teens are smoking today than in the past mainly because the price of cigarettes has increased at more than twice the rate of inflation. A pack of cigarettes cost an average of sixty-three cents in 1980. Today the average is seven dollars. It’s little wonder that fewer adolescents are smoking.

Correlational studies that track changes in risky behavior over time are subject to all sorts of problems of interpretation—among them, that lots of things can change over a time period that affect trends in behavior. An ineffective program may appear to work if it is in place during a time when opportunities to engage in the targeted behavior decline—a drop in cocaine use, for instance, might have nothing to do with drug education, but be due to more interdiction by law enforcement. Conversely, a program that actually works may look as if it doesn’t if it is implemented at a time when the behavior it is supposed to reduce is increasing for other reasons. An antidelinquency program is far less likely to succeed if the economy crashes and fewer adolescents are able to get jobs. It could be that things would be even worse without these efforts.

For these reasons, it is important to look at the results of controlled experiments, in which adolescents are randomly assigned to programs designed to change their behavior and compared with matched groups of adolescents who have been assigned to control groups. Such “randomized trials” are the gold standard by which programs can really be judged.

Unfortunately, these evaluations are just as discouraging as the correlational studies. Most systematic research on health education indicates that even the best programs are successful at changing adolescents’ knowledge but not in altering their behavior. Indeed, well over a billion dollars is spent each year in the United States on programs that educate adolescents about the dangers of smoking, drinking, drug use, unprotected sex, and reckless driving—all with surprisingly little impact on how adolescents actually behave. Most taxpayers would be surprised—and rightly angry—to learn that vast expenditures of their dollars are invested in health-, sex-, and driver-education programs that either do not work, such as DARE, abstinence education, and driver training, or are at best of unproven or unstudied effectiveness.

Given what we know about the root causes of adolescent risk-taking, the ineffectiveness of programs designed to educate kids about the dangers of different types of risky activity is predictable. The programs change what they know, but not how they act. Information is not enough to deter risky behavior, though, when the risk-taker is at a point in development where it is easy to become aroused and hard to control the impulses that this arousal generates.

It’s as if the people who design health-education programs are not only clueless about adolescents, but are amnesiac about their own teen years. Many of us were in these very situations as adolescents and made the same bad choices. And if we think back to these times, we know that no amount of education would have stopped us from having unprotected intercourse when sex had passed the point of no return, from sharing a joint even though we promised ourselves that we weren’t going to get high that night, from testing the limits of our driving ability, or from having another beer when we were already drunk.

Programs aimed at enhancing adolescents’ general capacity for self-regulation are far more likely to be effective in reducing risky behavior than are those that are limited to providing them with information about risky activities. Such programs, which I describe in chapter 8, focus on generic skills that enable adolescents to exercise self-control rather than teaching them about the dangers of specific types of risky activity.

We need a new approach to public health interventions aimed at reducing adolescent risk-taking. Adolescents need protection when they are on their own, especially during the vulnerable period of mismatch between an easily aroused reward system and a still-developing self-regulatory one. Risk taking is a natural, hardwired, and evolutionarily understandable feature of adolescence. It may no longer be especially adaptive in the world in which we live, but it is in our genes, and there isn’t much we can do to change that. Heightened risk taking during adolescence is normal and, to some extent, inevitable.

We should devote fewer resources to trying to change how adolescents think, and focus instead on limiting opportunities for their inherently immature judgment to hurt them or others. There is probably very little we can or should do to limit the increase in reward sensitivity that takes place at puberty, although there are steps we can take that may delay its onset, so that less time elapses between this shift and the maturation of self-control. As I discuss in the next two chapters, we can encourage the maturation of self-control, but doing this on a large scale would require significant changes in the ways in which we raise and educate adolescents. While I hope that this book will inspire parents and educators to consider this approach, I am realistic enough to know that there are limits to how widespread any change of this sort will be. There is an alternative, though.

Instead of trying to change adolescents into something they aren’t—which is an uphill battle against evolution and endocrinology—we should try to change the context in which their natural inclinations for risk taking are played out. We do this already, but we need to do more of it, and we need to do it better. Parents can monitor and supervise their adolescents more consistently, and be especially watchful when they are going to be in groups. Communities can provide more and better afterschool programming that provides structure and adult supervision. Strategies such as raising the price and minimum purchase age of cigarettes, more vigilantly enforcing laws governing the sale of alcohol to minors, expanding adolescents’ access to mental health and contraceptive services, and raising the driving age would likely be more effective in limiting adolescent smoking, substance abuse, pregnancy, and automobile fatalities than attempts to make adolescents wiser, less impulsive, or less shortsighted.

Some things just take time to develop, and mature judgment is one of them. While our kids are maturing, we must protect them from themselves, both by limiting their access to dangerous activities and by helping to foster their powers of self-regulation. In the short term, we might save to lives, and in the long term, we can help ensure that they live better lives for decades to come.
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  The Importance of Self-Regulation


One of the most famous studies in the history of psychology is widely known as the “marshmallow test.” A preschooler is seated at a table, and a small treat that the child enjoys, like a marshmallow, pretzel, or cookie, is placed on a plate directly in front of the youngster. The experimenter then explains that he or she is going to leave the room and that the child has a choice: “You can have this treat whenever you want, but if you wait until I return, you’ll get two of them, not just one.” The experimenter turns, walks out, and goes into a room with a one-way mirror, to watch what happens. The test measures what psychologists call “delay of gratification,” an important aspect of self-control.

A few kids give in right away. About a third are able to wait until the experimenter returns, which can take up to fifteen minutes. Most hold on as long as they can, but end up eating the treat before the experimenter returns. (If you search for “marshmallow test” on YouTube, you can watch some hysterical videos of kids’ strategies for resisting temptation: some close their eyes, some sit on their hands, others place something over the marshmallow so that they can’t see it.) Researchers use the marshmallow test to classify children either as “delayers”—the ones who wait the full fifteen minutes—or “nondelayers”—the ones who don’t.

The original marshmallow study was done nearly fifty years ago. Follow-up studies that have tracked the children as they have grown up have found significant differences between the delayers and the nondelayers at all ages; the delayers consistently perform better on tests of self-control.


More remarkably, the people who were delayers when they were four years old turned out to be more successful in life as well as in the lab. As teenagers, the delayers had higher SAT scores and better coping abilities. As young adults, they had completed more years of schooling, were better at dealing with stress, and had higher self-esteem. The adults who had problems delaying gratification when they were preschoolers were more likely to be overweight and to have developed all sorts of behavioral problems, including drug abuse. The marshmallow test seems to gauge something about people that stays with them as they grow up.

A few years ago, researchers located some of the people who had been given the original marshmallow test, and conducted brain scans of them in their forties as they took new tests of self-control. Even in middle age, those who had been delayers when they were four showed more effective functioning of brain regions important for self-regulation and less arousal in regions that light up in the presence of rewards. In other words, people who could exercise self-restraint when they were very young had less easily activated “accelerators” and better “brakes,” even as adults.

The marshmallow test may seem contrived, but it measures a skill we must use all the time in the real world. Life is constantly presenting us with choices between smaller immediate rewards and larger delayed ones—between spending money today versus saving it for retirement, going out with friends the night before an exam or staying home to study, breaking a diet because of a tempting dessert or forgoing it in order to look better at the beach in a couple of weeks. Although all of us succumb at some moments and resist at others, people have general inclinations that surface and resurface. Some of us are delayers, others not.

 


  Now or Later?


 

In our lab, where we study adolescents and adults, we use a test we call “now or later” that’s more appropriate for them than the marshmallow test. We present people with a series of hypothetical choices between two amounts of money and ask them which they would take—a smaller amount delivered sooner ($200 tomorrow) or a larger amount at a later date ($1,000 in a year). If the participant chooses the larger amount, we counter with a new amount for the more immediate offer that is midway between the original two ($600 tomorrow versus $1,000 in a year), to see what happens when we increase the desirability of the immediate reward. If this new offer is accepted, we counter again, this time with a smaller amount that is midway between the first immediate offer, which was declined, and the one that was just accepted ($400 tomorrow versus $1,000 in a year).

We keep adjusting these alternatives until we push people to the point where the immediate and delayed offers feel equivalent—their so-called “indifference point.” Everyone has an indifference point. A person’s indifference point reflects a preference more than an ability, because unlike the marshmallow test, our test doesn’t really involve self-control. We’re simply measuring how willing someone is to settle for less in order to get it sooner.

In our lab, we test participants using hypothetical money, but many studies have found that people who have a lower indifference point when the choices they are offered are theoretical also show a stronger preference for immediate rewards when the choices are real. Nor does the experiment have to involve money. If thirsty people are given the choice between a couple of drops of orange juice now or a full sip in ten minutes, some people go for the drops, and others wait for the sip.

There are two interesting observations that have been made using this sort of task, whose formal name is “delay discounting” (because it measures how much people devalue, or “discount,” a reward because they have to wait for it). First, people’s indifference point typically increases between childhood and adulthood. On average, children are more attracted to immediate rewards than teenagers, who are more attracted to them than adults.

There is an especially sharp drop in preference for immediate rewards during the first part of adolescence. Up until they are twelve, adolescents’ preferences resemble those of children. By the time they are sixteen, they look just like adults’. Something important happens during the first part of adolescence that makes people less drawn to immediate rewards, and more willing to squelch this desire in exchange for a bigger prize down the road. This parallels what we know about the development of the brain’s reward centers, which are easily aroused during the first half of adolescence but less intensely activated as people mature toward adulthood.

This pattern describes an average, of course. We all know adults whose ability to resist temptation is about as strong as a preschooler’s. Which leads to the second important observation from studies of delay discounting: people who show a stronger preference for immediate rewards on tests like “now or later” actually have a lot more problems in life. They show higher rates of compulsive gambling, obesity, substance abuse, alcoholism, low school achievement, criminal behavior, and poor hygiene. It isn’t clear whether these are consequences of being especially reward sensitive (drinking just feels better to them than to the rest of us), being particularly impulsive (they can’t stop themselves when they see a bottle), or simply caring more about the present than the future (they figure they’ll deal with the hangover tomorrow). But the inability or unwillingness to delay gratification—to decline an immediate reward in order to wait for a larger one—is a huge, lifelong liability.

 


  The Ultimate Marshmallow Test


 

A friend of mine told me that when her ten-year-old daughter complained that doing homework wasn’t fun, she turned to her daughter and asked, “Where did you ever get the idea that it was supposed to be?”

Like it or not, that’s a lesson that all children need to learn: to succeed in life, you have to be able to force yourself to do plenty of things that you’d rather not be doing at the time in order to collect a larger payoff later. American parents worry too much about whether their children have fun in school. Students in countries that score highest on tests of achievement typically report enjoying school less. That’s because their schools demand more hard work from them.

Doing what it takes to succeed in school frequently taxes children’s ability to delay gratification. Most kids report that sitting in class every day is about as much fun as doing homework was for my friend’s ten-year-old. By age eighteen, an adolescent has done this about three hundred times a year, year in and year out, for thirteen years—nearly four thousand times. College adds four, five, or, increasingly, even six more years to what already feels interminable. Business school, law school, grad school, and med school delay the prize even more. Let’s not even talk about internships, clerkships, or assistantships. In a world that now demands so much formal education, good things come mainly to those who can wait.


 


  Waiting for Marshmallows During the Longest Decade


 

The original marshmallow study was conducted in the late 1960s. The participants, who were four years old when they were tested, entered young adulthood in the early 1980s, when lots of people—not just poor people, but middle-class people—were getting married well before they were twenty-five, and when it was still possible for high-school graduates without college degrees to find jobs that paid living wages. The wage gap between those with high-school diplomas and those with college degrees was substantial then (adults who were college grads averaged about $20,000 annually, compared to high-school grads, who earned around $13,000), but the gap had been about that size for some time, and lots of people who weren’t crazy about school were willing to tolerate it. In the early 1980s, though, the wage gap between those with just a diploma and those with a college degree began to widen. Few would have imagined how much it would grow over the next twenty years.

Success in the labor force has always been linked to how many years of schooling one has completed, but the prolongation of adolescence has intensified this relationship. As the educational requirements for a well-paying job have increased, those who lack the wherewithal to stay in school through college graduation have suffered disproportionately. In the early 1980s, adults who had graduated from college earned about 60 percent more than those who had taken college courses but not finished. By 2000, the average college graduate was earning almost twice as much as the average high-school grad.

From an earnings standpoint, going to college without getting a bachelor’s degree is now pretty much a complete waste of time. In 2011, someone with a couple of years of college—even with an associate’s degree—earned just 10 percent more than a high-school graduate with no college at all. In 2012, the unemployment rate of those with a few years of college was hardly above that of those who had never taken a class beyond high school. In other words, if you want to earn more than someone with just a high-school diploma, nowadays it is essential not only to go to college, but to actually get a bachelor’s degree. For many people, that’s a lot of gratification to delay.

As adolescence has been elongated, life’s marshmallow test has gotten a lot harder. The arousal of the reward system, driven by puberty, occurs earlier and earlier. But it takes more and more time to start adulthood and earn a decent living.

In the twenty-first century, if you aren’t a “delayer,” you are in for a very tough time. On life’s ultimate delay-discounting test, people who have strong self-control or a less sensitive reward system—or better yet, both—are the ones who are going to succeed. In the original marshmallow study, the experimenter with the promise of two marshmallows stepped out of the room for just fifteen minutes. Today, it’s as if he’s stepped out for fifteen years.

 


  Angelica’s Story


 

Discussions of how to fix what ails our labor force often focus on getting more people more education. But this has proven difficult to accomplish, in part because succeeding in school doesn’t just depend on academic skills. This was illustrated perfectly in a 2012 front-page story in the New York Times. The story concerned the plight of three economically disadvantaged teenagers from Galveston, Texas, whose attempt to make a better life for themselves by going to college was derailed, despite their having been enrolled in a weekend and summer program designed to improve college readiness.

One of the girls, Angelica, had been admitted to Emory University, one of the nation’s top schools and an institution that is extremely generous with its financial aid for needy students. Angelica had completed a college-prep program and was offered a free ride at Emory. Four years after graduating from high school, though, when she should have been marching at her college commencement, Angelica was back home, working as a clerk in a furniture store and $60,000 in debt. The other girls profiled in the article fared equally poorly.

The richly detailed story told in the article is a bit of a Rorschach—as the reporter notes, the links between social class and educational attainment are complicated. So many obstacles got in the way of these girls’ success—family dysfunction, filial obligations, financial strain, a lack of familiarity with the world of higher education—that it is difficult to know just where to begin to formulate an explanation. The reporter wrote that “the tale could be cast as an elite school failing a needy student or a student unwilling to be helped,” but I have a different take on it altogether. One factor that cut across the girls’ stories was their incredibly poor judgment, which was tainted by their tendency to focus on the immediate and their difficulty in delaying gratification. This was not a central point of the article, but it’s what jumped out at me when I read it.

Consider these details: Angelica was eligible for full financial aid from Emory but failed to fill out the necessary forms on time, despite repeated attempts by the university to remind her to complete them. She remained involved with a deadbeat high-school boyfriend whom she knew was a bad influence, and whose joblessness and financial reliance on her saddled Angelica with credit card debt and the need to take on a job while in school (which would not have been necessary had she filled out the financial-aid forms). Distressed and depressed by her situation, Angelica reacted by partying, increasing her work hours, and skipping classes. Not surprisingly, she spiraled downward.

There are many reasons to feel sympathy toward Angelica and her situation, much of which was out of her control. But when she could have acted in her own best interest, she was easily distracted by immediate rewards (like her boyfriend) and inattentive to the long-term consequences of her decisions (and indecisions). My point is not that Angelica was responsible for the obstacles she encountered, or that we should overlook the genuine difficulties that beset young people from poor families. It’s that Angelica’s problems had nothing to do with her academic preparation (she had good grades, high test scores, and college-readiness preparation) or a lack of money (Emory would have given her a free ride, had she only applied for financial aid). Indeed, a recent assessment of federal programs designed to prepare low-income students for college found that the only intervention whose evaluation was scientifically credible—a program called Upward Bound—didn’t work. Moreover, and contrary to widespread belief that most students who drop out of college do so for financial reasons, studies of financial-aid and student-loan programs show that they have no impact on college completion.

The United States is facing a shortage of highly educated workers. People who think we can fix this problem merely by expanding college-prep courses and increasing financial aid are deluding themselves. So are those who believe that we can address our labor-force problem by convincing more students to enroll in college. If doing so just creates more Angelicas, we will have accomplished nothing and saddled a lot of poor people with a lot of debt.

Angelica’s story certainly doesn’t suggest that we shouldn’t lower the barriers faced by the underprivileged, but it shows us that expanding opportunities to go to school without ensuring that people have the determination necessary to take advantage of them is unlikely to succeed. Encouraging more people to stay in school longer, without giving them the psychological capacities they need to succeed, is a fool’s errand.

Unfortunately, Angelica’s story is all too common. Today in the United States, nearly one-third of students who enter a full-time, two-year college program drop out after just one year, as do about one-fifth of students who enter a four-year college. The United States spends more money, in absolute and relative dollars, on postsecondary education than nearly any other country. It has one of the highest rates of college entry in the industrialized world. Yet it is tied for last in the rate of college completion. Getting our adolescents to go to college isn’t the problem. It’s getting them to graduate.

 


  What Lucy Lacked


 

Nondelaying is hardly limited to the underprivileged. Not long ago, I was having lunch with a close friend, whining about my inability to predict which applicants to our graduate program would develop into first-rate students and successful scholars.

I had been describing the object of my latest frustration—a student whose standardized test scores and grades were off the chart, but who had proven disappointingly unproductive in her first three years of our doctoral program. Lucy (not the student’s real name) and I would meet, discuss an idea that intrigued her, and I would ask her to write a short thought piece—no more than a couple of pages—that developed the idea and explained why it was interesting. I have found that asking beginning students to put their initial ideas on paper is a good way to help them clarify their thinking. In order to keep the exercise informal, I always tell them not to worry about using fancy prose, but to describe the idea as if they were explaining it to a family member or friend who knew nothing about psychology.


Lucy’s pattern was always the same. She would leave our meeting inspired, and then she would disappear for weeks, avoiding any contact with me. After I would track her down and ask what had happened to the thought piece, she would just shrug and smile sheepishly. I would suggest that we schedule another meeting, which we would do, but the same scenario would inevitably unfold again. This had gone on for several years, and I was now ready to suggest that she consider a different career—or at the very least, changing advisors.

Some professors would have been more assertive in trying to address the underlying problem, but that isn’t my style—something I make clear whenever a student expresses an interest in working with me. Success in our field requires self-direction and initiative—when you’re a faculty member, no one harangues you about getting your research done. If you want to be a productive scholar and have any hope of someday being granted tenure, you have to put pressure on yourself. I want my students to get used to this as soon as they start graduate school. My chasing after them to see that they get their work done wouldn’t do anybody any good.

I had been thinking about my initial decision to take Lucy on as a student and what I must have missed in my assessment. In my mind, I ran through the list of the thirty or so doctoral students I had mentored over the years and thought about what it was that consistently differentiated those who had been successful from those who hadn’t. It certainly wasn’t any of the factors that graduate programs base their admissions decisions on—GRE scores, undergraduate GPA, letters of recommendation, past research experience, a personal statement, or a brief interview. As I took myself through this exercise, matching former students and their careers with my recollection of their credentials at the time they applied, it struck me that the things we asked about on our admissions application were more or less useless in predicting future success in the field.

The friend I was sharing sushi with that afternoon is the founder of an internationally renowned investment firm that handles billions and billions of dollars for institutional investors—it manages the endowments of private foundations, nonprofit organizations, major universities, large corporations’ retirement accounts, and the pension funds of state employee associations. His thoughts on the market are routinely quoted in the Wall Street Journal, Barron’s, the Financial Times, and other top publications in the world of finance. Needless to say, when his firm hires new analysts, he can choose from among the top graduates of the world’s best business schools. I was curious about how he did this, and whether he was any good at it.

My friend’s firm is famous for its rigorous, quantitative, data-driven approach to investing. As opposed to investment houses that rely on a mix of hard data, general impressions, and educated hunches, his analysts build elaborate statistical models that are based on mountains of data. The quality of the firm’s investment decisions depends entirely on the pinpoint accuracy of these models.

Given my friend’s data-driven philosophy, and in view of the fact that he is in the prediction business, I figured he must be exceptional at using data to identify which job applicants would make the best analysts. I was surprised to hear him confess that he was pretty bad at picking analysts. We traded stories about some of our best (and worst) people-picking experiences. He agreed that the ones who became his firm’s best analysts were not necessarily the smartest ones or from the most prestigious finance programs, but that they shared in common something that wasn’t discernible until after they had been working for a while. Plain and simple, they worked harder. Like his other analysts, they built statistical models based on hundreds of pieces of data. But when they searched for data, they dug deeper. They read more reports, interviewed more experts, collected information on more indicators of a company’s performance. Contrary to popular wisdom, they did sweat the small stuff.

It boiled down to the same thing my successful students all had, and what Lucy lacked. It has nothing to do with intelligence. It’s all about the capacity to stay focused on a task and see it through to completion. Tenacity is more important than talent.

 


  Determined to Succeed


 

If you had asked experts several decades ago what distinguishes young people who do well in school from those who do not, they would have answered that success is closely tied to intelligence. It was seen as self-evident that the students who succeeded in school were, well, smarter. Experts debated how best to assess intelligence, which aspects of it were most important, whether there were different kinds of intelligence or learning styles, and whether various types of intelligence tests were valid, but the assumption was that intellectual ability—however it was measured—determined who did well in the classroom.

As obvious as this may seem, when social scientists looked at the evidence, it turned out to be only partially true. Performance on IQ tests is highly correlated with how people do on other standardized tests, like the SAT, but this is largely because many of the items on these tests are similar, and because some people are just good test-takers. Only about 25 percent of school performance is accounted for by intelligence. The remaining 75 percent is due to something else.

Scores on other measures of intellectual ability aren’t very predictive, either. As with IQ tests, performance on these tests predicts the grades that students earn, but the correlations are small. If you had to determine which first-graders would have successful scholastic careers, and you relied solely on standardized tests, you’d be wrong more often than not.

It’s also true at the other end of the scholastic spectrum. Standardized test scores, like the GRE (taken by applicants to graduate school), LSAT (law school), and GMAT (business school), are correlated with grades, but the correlations are again very small, and once you start trying to predict success beyond grades in first-year classes, these tests don’t perform very well at all—probably because the further you go in postgraduate school, the less your performance depends on taking tests. And as with intelligence tests and the prediction of success in elementary school, the standardized tests used for admission to graduate and professional programs are only marginally predictive of who succeeds in the real world. The tests aren’t worthless—they just aren’t all that helpful.

One of the reasons tests of intelligence, talent, or ability don’t predict much in school, work, or life is that they don’t measure characteristics like determination, persistence, or “grit.” By determination, I mean more than the willingness or ability to work hard—although that is surely a part of it. People who are determined are also dedicated enough to maintain their focus and persevere even when the going gets tough. Determination involves conscientiousness, stamina, and sustained commitment. It requires delay of gratification—investing time and effort in an activity that may not have an immediate payoff, putting work in now for a reward that won’t come until much later, and that may not come at all. Surprisingly, there is no correlation between determination and intelligence, ability, or talent.

Obviously, determination alone won’t guarantee success. If you lack the basic skills of carpentry, no amount of perseverance will enable you to build a sturdy house. But talent without determination won’t produce success either. We all know plenty of talented people who simply can’t or won’t work hard. A skilled carpenter who has difficulty completing projects is not going to build sturdy homes—or at least not habitable ones.

 


  Noncognitive Skills


 

Determination is part of what education experts refer to as “noncognitive skills.” The current revolution taking place in the study of school achievement focuses on these contributors to students’ accomplishment, rather than on academic ability. Many experts now believe that it is these noncognitive factors that really distinguish children who succeed from those who don’t.

Although I wholeheartedly agree with this reorientation, I think that “noncognitive skills” is a misnomer. The distinction isn’t really between thinking and nonthinking. It’s the difference between factors that are intellectual and those that are motivational.

The derivation of these two words makes this distinction clear. “Intellectual” comes from the Latin word for “understand.” “Motivational” comes from the Latin word for “move.” The current revolution involves a shift in focus from how to get kids to understand things to how to encourage them to use what they understand.

I also object to the “skills” portion of “noncognitive skills.” Determination, perseverance, and tenacity aren’t skills, like riding a bike, using a word processing program, or playing a G-major scale on the violin. Determination, perseverance, and tenacity are capacities that are nourished, rather than skills that are acquired.

This distinction between skills and capacities is vital, because intellectual abilities and the drive to succeed are cultivated through entirely different processes.


With a piece of chalk and a blackboard, I can teach you how to diagram the parts of speech in a sentence or calculate the area of a rectangle. I can help you understand the causes of the Civil War or the portrayal of women in early American literature by lecturing you on these topics. You can learn the symbols in the periodic table or the rivers of South America by reading a chemistry or geography textbook. But no amount of chalk, lecturing, or reading will help you develop the determination to sit at your desk and study for a grammar or geometry exam when you could be playing video games, or spend your spring break doing extra research for a term paper rather than going to Jamaica with your roommates.

Nearly twenty years ago, my colleagues and I described the results of a massive study of high-school achievement in a book called Beyond the Classroom. Of all the findings we presented, none received more attention than those concerning ethnic differences in school performance. Across the nine very different schools and twenty thousand students we studied, Asian American adolescents consistently performed better than any other group. Being Asian was more predictive of success than coming from a wealthy family or a two-parent household—two demographic variables consistently associated with school success in hundreds of other studies.

When we delved into this “mystery,” we found that Asian students were more likely to believe that sustained effort paid off. As a consequence, they spent twice as much time studying, were less likely to cut school, were more likely to concentrate when they were in class, and were more likely to do their homework. They got better grades for the same reason that my friend’s best analysts are more successful: they worked harder.

The determination to succeed is not cultivated through conventional academic instruction. Understanding what actually fosters it is crucial to helping children and adolescents do well in school, at work, and in life.

 


  Why Do We Neglect Motivation?


 

The notion that perseverance pays off is hardly a revelation. It is a recurrent theme in the stories we read to our children (The Little Engine That Could), in classic works of literature (I Know Why the Caged Bird Sings), in popular movies depicting comebacks against all odds (Rocky), and in our cultural lore (Washington’s troops at Valley Forge). We certainly recognize that motivation is critical for success. I’m not sure whether we think it just develops naturally and can’t be cultivated, or that some people have it and others don’t. But tenacity can be fostered, and psychologists know exactly how to cultivate it.

For whatever reason, this knowledge simply hasn’t spread to most parents—or to our educational system. Helping children develop the capacity to persevere is not in the curriculum. Given that America leads the world in college dropout rates, it clearly should be.

 


  How Much Does Motivation Matter?


 

It’s not surprising that people who work hard are more successful than those who don’t. What is surprising (at least to some) is that determination is more predictive of real-world success than intellect or talent. Adolescents who score high on measures of perseverance but only average on measures of intelligence are more successful than those who score high on measures of intelligence but only average on measures of perseverance.

Success in the world of work—how much money one earns, for example—is also more strongly correlated with effort than ability. The difference between a salesperson who accrues a lot of commissions and one who doesn’t is persistence. No amount of smarts will make up for an unwillingness to keep pounding the pavement, even in the face of rejection.

In my field, over 80 percent of scientific papers and grant proposals are rejected. The researchers who get their papers published and their studies funded are the ones who revise and revise again, not the ones with brilliant ideas. Certainly brilliance doesn’t hurt, but in my experience it matters less than persistence.

The abilities needed in most jobs can often be acquired after one is hired, but capacities like perseverance and conscientiousness must be nurtured before adulthood. Employers typically say that they prefer to hire hard workers than those who have specific skills. We shouldn’t be surprised that ten thousand hours of practice predicts success in a given activity. It’s not just that practice helps one develop skills; anyone who is willing to devote that much time to becoming better at something has what it takes to succeed—at anything.


 


  Self-Regulation Is at the Heart of Determination


 

Determination demands many things—a strong motivation to succeed, self-confidence, commitment to completing a task, a belief in the power of hard work, and a focus on the future rather than the present. But at its core, more than any other capacity, determination requires self-regulation. The ability to control our emotions, thoughts, and behaviors is what enables us to stay focused, especially when things get difficult, unpleasant, or tedious. We rely on self-regulation to stop our minds from wandering, to force ourselves to push a little more even though we’re tired, and to keep still when we’d rather be moving around. Self-regulation is what separates the determined—and the successful—from the insecure, the distractible, and the easily discouraged.

Self-regulation and the traits it influences, like determination, comprise one of the strongest predictors of many different types of success: achievement in school, success at work, more satisfying friendships and romantic relationships, and better physical and mental health. People who score high on measures of self-regulation complete more years of school, earn more money and have higher-status jobs, and are more likely to stay happily married. People who score low on these measures are more likely to get into trouble with the law and to suffer from a range of medical and psychological problems, including heart disease, obesity, depression, anxiety, and substance abuse.

People who can control their feelings are less likely to fly off the handle, which makes them less inclined to get into fights and arguments, less prone to emotional meltdowns, and easier to get along with—all good qualities to have in school, on the job, and at home. This, in turn, gets them better grades, bigger promotions, and more smiles from family members. Good self-regulators are also less likely to give in to temptation, and are therefore less likely to overeat, develop addictions, commit crimes, and spend beyond their means. As a consequence, they are less likely to become ill, be arrested, or fall into financial difficulty. And they’re better at resisting distraction, focusing attention, and stopping themselves from obsessing over things they can’t do anything about. This allows them to be more productive, more able to make and carry out plans, and less likely to fall into a funk they can’t pull themselves out of.


The teenage years are a crucial time for developing self-regulation and for putting it into practice, since secondary schooling demands more independence, initiative, and self-reliance—when students are expected to work by themselves on assignments that take a long time to complete, like a term paper that’s due at the end of a semester. In the primary grades, teachers and parents often help students who have weaker self-control stay focused. This support wanes as students get older, because we expect older children to be more independent.

Several findings from studies of self-regulation are especially relevant to this discussion. First, we’ve learned that self-regulation contributes just as much to health, happiness, and success as intelligence and socioeconomic status (SES), which themselves are well-established and robust predictors of positive life outcomes. Most people are aware of the huge advantages that intelligence and wealth confer. Fewer realize that it is just as advantageous to have strong self-control.

Adolescence is a key time to develop self-regulation. As we know from the marshmallow test, young children already have widely divergent levels of self-regulation. But the brain systems that govern this capacity remain highly plastic throughout adolescence. What’s crucial to note in this regard is that after adolescence, many basic intellectual capacities are not plastic in the same way.

 


  The Cultivation of Self-Control


 

Intelligence, as measured on most standardized tests of ability, is highly determined by genes—neuroscientists have even demonstrated that patterns of neural architecture in brain regions that regulate our performance on items that comprise intelligence tests are highly heritable. From about age six on, scores on tests of intelligence are remarkably stable. This doesn’t mean that we don’t become smarter as we get older, only that people who are relatively intelligent for their age as first-graders are likely to be relatively intelligent for their age when they’re high-school seniors. Moreover, intelligence is even more stable over the course of adolescence than childhood.

Intelligence isn’t as determined by one’s genes as is a physical trait like height, but it is more strongly determined by genetics than most other psychological traits. Extreme deprivation, especially early in life, will compromise intellectual development, but small variations within the typical range of environments that children are exposed to don’t matter very much.

Because we can measure levels of self-regulation so early in life with the marshmallow test, and because those early levels are so predictive of future success, it’s tempting to conclude that problems in self-regulation must have strong genetic underpinnings that are engraved into the brain’s circuitry. Not so. Like all psychological traits, self-control has a substantial genetic component, but the influence of genes on self-control is only about half that of intelligence. Even at a neural level, patterns of development in regions of the brain responsible for self-control are less genetically determined than those in regions that govern basic intellectual abilities.

On average, children who are relatively more impulsive when they are young are also relatively more impulsive when they are older, but the correlation between early and later impulsivity is surprisingly modest. This means that it is harder to predict adolescent impulsivity from measures of childhood impulsivity than it is to predict adolescent intelligence from childhood intelligence, in part because changes in self-control during adolescence are more influenced by the environment.

Changing the environment of an infant can have a profound effect on many aspects of the baby’s development, including his intelligence. Unfortunately, taking an intellectually dull adolescent and moving him into a stimulating environment will do little, if anything, to alter how smart he is. But moving an adolescent with poor impulse control into an environment that encourages better self-regulation can make a real difference. Studies show that even the most impulsive, aggressive juvenile delinquents can be helped to develop better self-regulation.

Until the last decade or so, it was believed that if you had a particular genetic vulnerability (like a tendency toward depression) and were exposed to certain environmental conditions (like stress), you were destined to develop the problem. New research in genetics indicates that the story is more complicated than this.

It turns out that one of the most important tendencies we inherit is plasticity—how susceptible we are to the influence of the environment. Thus, what had been thought of as a genetic vulnerability to specific problems may really be a more general plasticity-proneness, which can work in either a positive or negative fashion. The very same genes that make us become depressed if we grow up in a bad environment, make us become psychologically stronger if we grow up in a really good one. There are several of these all-purpose plasticity genes, and adolescents who have a lot of them appear to be particularly susceptible to the influence of environmental forces that affect self-regulation. In other words, although genes contribute to self-control, whether these genes help it or hurt it depends on the environment. And the most important environmental contributor to self-regulation is the family.



  
    7
  



  How Parents Can Make a Difference


Infants come into the world with very poor abilities to regulate themselves. This is why parents have to help babies do this—rocking them into relaxation before putting them to sleep, calming them when they are having trouble feeding, holding them when they are on the verge of an emotional meltdown.

Helping a child develop self-control is a gradual exchange of the external regulation provided by parents (or some other source) for the internal regulation the child provides himself. The transition is so gradual that it’s hard to connect the first dot of infancy with the endpoint of young adulthood. But the connection is there. The young adult who can control her thoughts, emotions, and behavior was once an infant who could barely do any of this, and who needed her parents to do it for her.

Three factors govern this transition. First, children must be emotionally secure enough to make the movement from external control to self-management. Second, they must be behaviorally skilled enough to know how to act when they’re on their own. And third, children must be self-assured enough to seek and take responsibility for their own behavior. In other words, in order to develop adequate self-control, a child needs to be calm, competent, and confident.

Psychologists now know that parents whose children are good at self-regulation lay this foundation by doing three things very well from the start. They are warm, they are firm, and they are supportive of their child’s growing sense of self-reliance. If you are a parent and you do these three things from the time your child is an infant, your adolescent will be better able to develop the ability to regulate his feelings, thoughts, and behaviors. If a parent hasn’t done these all along, it is still possible (although more difficult) to stimulate security, competence, and self-assurance during adolescence itself.

Here, then, is a scientifically proven prescription for helping a child develop self-regulation.

 


  Be Warm


 

Warm parents are affectionate, generous with praise, and responsive to their children’s emotional needs. This contributes to self-regulation, because when children feel loved, they develop a strong sense that the world is a safe and benevolent place. This allows them to function away from their parents without worrying that trouble lurks around every corner. It’s what allows a securely attached infant to crawl away from his mother’s leg and explore the environment, a kindergartner to say goodbye to his parents the first time he goes off to school, or a seventh-grader to move from a familiar and intimate elementary school into a new, bigger, and more intimidating middle school.

Parents who are cold, aloof, or inconsistent in their warmth make their children feel insecure. Far from toughening a child’s character, this type of parenting produces a veneer of strength that is actually brittle—like the thin shell of hardened chocolate sauce on a scoop of ice cream. The coating controls the shape of the ice cream for a while, but the least little disturbance will crack the shell and let the ice cream leak out. Children whose parents are not warm seem strong on the outside, but their trust of themselves, like their trust of others, is fragile.

As with all aspects of parenting, the ways in which good parents express warmth will vary from family to family and change as their child develops. The key is not so much how a parent expresses warmth, but the child’s sense that he or she is loved, valued, and protected. Parental warmth makes children feel calmer when they are on their own, which is essential for the development of self-regulation.


There are several specific points to keep in mind when it comes to fostering a child’s sense of security:


	You cannot love your child too much. Your child will not be harmed by being told every single day that you love him. Your child will not be harmed by being reminded that she is a source of endless happiness for you. Your child will not be hurt by being showered with physical affection, with care, and with praise when it’s heartfelt and well deserved. Don’t hold back affection or act aloof because you think your child will become spoiled by too much attention. Some parents believe that holding back love helps develop a child’s character. In fact, just the opposite is true. When children feel genuinely loved, they’re almost always less needy.


	Be physically affectionate. Children need plenty of physical affection from their parents, not just during infancy, but throughout childhood and adolescence. Parents don’t always realize that children need physical affection even after they have reached a stage where they may seem too grown up for overt displays of it. Sometimes you just have to be a little subtle in when and how you express it. There is no reason to make a big deal about it—in fact, expressing your affection for your child physically probably is more satisfying for your child when it is a natural, day-to-day part of your relationship. In other words, learn to express physical affection toward your child without making a big show of it—with a quick kiss before she leaves for school in the morning, a hug when she returns in the afternoon, a shoulder rub when she is leaning over the kitchen table doing her homework, or a back massage while you tuck her in for the night. All of this physical contact, however subtle and low-key, reinforces and strengthens your emotional connection to each other.


	Try to understand and respond to your child’s emotional needs. By this, I don’t simply mean comforting your child when he’s crying or reassuring her when she’s afraid. It also entails observing your child’s moods carefully and reacting in ways that help his emotional development. Children’s emotional needs change as they develop. During infancy, parents must instill a sense of safety and trust by soothing their baby when she is upset. During early childhood, parents must help a child feel in control and more grown up by rewarding mature behavior with praise. During elementary school, when kids are often insecure about their abilities, responsive parents help them feel more capable by setting up situations so that their child can succeed. And during adolescence, being responsive means helping to foster your teenager’s confidence in his or her ability to function independently by providing opportunities for meaningful decision making.


	Provide a safe haven. Children need to feel that their home is a place where they can retreat from the tensions and pressures of everyday life. Create the sort of atmosphere in your home that allows your child to really relax and escape from his problems, by limiting his exposure to stress, upsetting arguments, and out-of-control displays of emotion. Children need this peace of mind whether they’ve had a tough day at school, an awful experience on the playground, a day of heartless rejection at the hands of their friends, or an argument with a boyfriend or girlfriend. You can’t make these problems go away, but a safe haven at home will provide some necessary respite and distraction.


	Be involved in your child’s life. The strongest and most consistent predictor of children’s mental health, adjustment, happiness, and well-being is the degree to which their parents are involved in their lives. Children with involved parents who attend school functions do better in school. Those whose parents spend casual time just talking to them feel better about themselves and are less likely to develop emotional problems. When parents know their children’s friends, their children are less likely to take risks or get into trouble. There is nothing more important to your child’s psychological development than your deep and sustained involvement. Being an involved parent takes time and hard work, and it often means rethinking and rearranging your priorities. It frequently means sacrificing what you want to do for what your child needs you to do. It may mean skipping an unnecessary meeting at work or arranging an out-of-town business trip to be as brief as you can afford it to be. But it’s worth it. It will give him a legacy of psychological well-being that will last him his entire life. And it is absolutely crucial for the development of self-regulation.




Be Firm

 

Firmness refers to the degree and consistency of limits that parents impose on their child’s behavior. Firm parents have clearly articulated the rules they expect their child to follow, and they make demands on the child to behave in a mature and responsible fashion. Children raised in this way know what their parents expect of them and understand that there are consequences for violating their expectations. In contrast, lenient parents have few rules or standards for their child’s behavior, or have rules but enforce them lackadaisically or inconsistently. In the absence of sufficient guidance, children come to feel that anything goes or, alternatively, that it is impossible to know what is, or is not, acceptable behavior.

Some parents are reluctant to be firm because they don’t want to make their children feel controlled or pressured. They put themselves in their child’s position and imagine what it must feel like to have other people tell you what to do all the time. And because feeling constrained by others feels bad to adults, they figure that it must feel bad to kids, too. But kids aren’t adults, and they react differently to limitations than we do. The structure imposed by rules and limits doesn’t make children feel bad. Quite the contrary. Structure makes children feel safe.

We learn how to regulate ourselves by being regulated. Children acquire self-control by taking the rules that their parents have imposed on them and imposing them on themselves. When the external control isn’t there to begin with, the internal control won’t develop. If you don’t brush your child’s teeth for him when he’s young, he won’t know how to brush them himself when he gets older. Parental firmness contributes to children’s ultimate ability to manage themselves.

Naturally, parents’ specific rules and expectations should change as their child matures and displays an increasing capacity for self-regulation. A parent’s job is to pay attention to these signs and to adjust the rules accordingly. Children of all ages need limits, but these should gradually become relaxed as children show they can impose limits on themselves. This is an important part of the gradual transition from external control to self-control.

Here are some tips on how to be a firm parent:


	Make your expectations clear. Sometimes parents’ expectations are not clear because they’re left unstated. You assume he knows that he’s not supposed to leave wet towels on his bed. Or that he’s supposed to call you when he’s going to be late for dinner. Or that when he sees you shoveling snow off the front walk or weeding the garden, he’s to come out and lend a hand. But what seems to you like something that ought to be a given may not be a given in the mind of a teenager. He may look like an adult, but that doesn’t mean that he thinks like one. Sometimes parents’ expectations aren’t clear because they’re stated too vaguely. It’s not enough to tell your twelve-year-old that you expect her to keep her room clean. She may think that this means straightening up her desk. You need to explain that cleaning her room also includes putting clothes away if they’re clean and in the hamper if not, dusting off her dresser, and vacuuming once a week. When you tell your adolescent what you expect, make sure you spell it out in detail. If it is possible to use a specific number when describing an expectation—the time your teenager is supposed to be home from a concert, the number of minutes you expect her to practice her instrument, and so forth—use one. Finally, your expectations may not be clear to your child because they’re not entirely clear to you. When your teenager asked if she could take on a part-time job to earn extra spending money, you told her that she could work, but only if she did well enough in school. But what does “well enough” mean to you? Trying her hardest? Earning straight As? Doing better than her classmates? Doing better than she did last year? All of these are different things, even though each could be construed as an indicator of doing “well enough.” If you’re not sure, your child can’t possibly be.


	Explain your rules and decisions. When children understand the logic behind their parents’ expectations, it is much easier for them to figure out how to behave on their own. There is no point in having expectations if your child is confused about what they are. Don’t hesitate to ask your child’s opinion about a rule you have made or an expectation you’ve expressed. Soliciting your child’s opinion tells her that you value her point of view and are willing to look at things from her perspective; it makes her a part of the decision-making process. It may be an inconvenient irritant that your child has his own opinions about matters you believe are a parent’s business, but this is a small price to pay for having a child who won’t be shy about asserting his opinion in other situations when he doesn’t think he’s getting a fair shake. Remember, the lessons your child learns in his relationship with you are going to shape the way he behaves when he is with other people.


	Be consistent. The single greatest parental contributor to poor self-control in children is inconsistent parenting. If your rules vary unpredictably from day to day, or if you only enforce them intermittently, your child’s misbehavior is your fault, not his. The easiest way to teach a child how to behave appropriately is to make her good behavior a habit that she doesn’t even have to think about, and you do this by being consistent. Establish routines that regulate the daily rhythms of your household. As much as possible, your family should eat meals at regular times; follow the same routines for recurring tasks, like getting your children dressed, to and from school, and ready for bed; and go to sleep and wake up at more or less the same time each day.


	Be fair. Establish rules that make sense, that are appropriate to your child’s age, and that are flexible enough to be modified as your child matures. The rules you make for your child should be ones that you’ve thought out; they should have some logic and purpose behind them. When you notice that your child has started to act more maturely and demonstrate more responsibility and self-reliance, it’s a good idea to reexamine your rules. If their logic still makes sense, and their purpose is still valid, there’s no reason to change them. If your spouse or your child points out that a rule no longer serves the purpose that it once did, however, and this is the case, there’s no sense in being inflexible. For example, you used to make your daughter finish all her homework before she went out to play, but now that she’s better at managing her time, it makes more sense to simply insist that her homework be completed before bedtime, and let her choose when she does it. Changing rules when they need changing shows your child that your rules are grounded in logic, rather than merely your authority. Consistency is not the same as rigidity. Good parents are flexible without being inconsistent.


	Avoid harsh punishment. All children have to be punished sometimes, but the kind of punishment affects the development of self-control. Children whose parents use physical punishment, are nasty and demeaning toward them, or who express a lot of anger when they punish are more likely to develop problems regulating their own behavior and emotions. Effective punishment needs to include five things: identify the specific act that was wrong (“We agreed that you would be home by midnight, but I didn’t hear you come in until two”); describe the impact of the misbehavior (“I can’t fall asleep if I’m worrying about where you are, and I need to get to bed by midnight to get enough sleep”); suggest one or more alternatives for the undesirable behavior (“Your curfew is still midnight, but if for some unavoidable reason you’re going to be late, please call as soon as you find this out, and explain why”); clearly state what the punishment is going to be (“You are not allowed out next Saturday night because of this. You can have friends over, but I want you home”); and explain that you expect your child to do better the next time (“You’re usually so good about everything—please remember to call the next time you are out and are going to be late”).





  Be Supportive


 

Supportiveness refers to how much parents tolerate and encourage their child’s growing capacity for self-management. Parents who do this well use a technique that psychologists call “scaffolding.” Scaffolding is just what it sounds like—it’s support for kids as they develop the abilities they need to manage themselves. As a child’s self-management structure becomes stronger, the scaffolding can be gradually dismantled.

Scaffolding entails giving kids slightly more responsibility or autonomy than they’re used to—just enough so that they’ll feel the benefits if they succeed but not suffer dire consequences should they fail. For example, it’s letting an eleven-year-old who’s never been left home alone spend an hour by herself while her parents are visiting the next-door neighbors. This is a good way for the child to practice regulating her emotions (staying calm), thoughts (not worrying about when you’ll return), and behavior (not trying anything she wouldn’t try if you were home).

The hour may seem like an eternity to both parent and child, but once it’s over, both will have developed the confidence that the child can handle this new level of self-management. But if the new expectation is too demanding a challenge (having to manage four hours alone the first time, and putting herself to bed), there is a risk that the experiment will backfire, undermining the child’s self-assurance.

An analogous situation for an older adolescent might be one in which you phase in driving privileges for a newly licensed teenager, permitting him to drive by himself during daylight hours for a few months before you allow him to drive alone at night, and not allowing him to drive at all with his friends in the car until he has been driving, accident- and citation-free, for six months.

Scaffolding strikes the right balance between what the child can already handle and what she will soon be ready to handle. At a neurobiological level, the brain circuits that regulate self-control have been engaged and sufficiently strengthened to make self-regulation easier and more automatic.

Remembering these principles will help you be a more supportive parent:


	Set your child up to succeed. Create expectations that help him demonstrate just how mature he is. Your expectations should be set so that meeting them will require a level of maturity that slightly exceeds what your child has shown up until that point, but that is still within your child’s reach. This way, when your child succeeds, he will gain confidence in his abilities to do things well and on his own. When he is not successful, don’t make him feel like he failed. Focus instead on what went right, and if possible, help him figure out what he might have done differently or better.


	Praise your child’s accomplishments, but focus on the effort, not the outcome. Praising children not only makes them feel good about themselves, but when done correctly, it helps them learn important lessons about the value of working hard to achieve a goal. Saying, “You did a great job on your book report,” is better than saying “I love how smart you are.” Focus your praise on the link between the accomplishment and the effort your child made, rather than attributing your child’s achievement to some “natural” or innate characteristic. Tie your praise to the quality of the accomplishment, not to the grade or rating it has received from someone else. Saying “I’m really proud of how well you spell,” is far better than saying “I’m really proud of the A you got on your spelling test.”


	Don’t be overly intrusive. Part of what makes a child healthy, happy, and successful is developing a sense of mastery and self-sufficiency. It’s certainly true that your child needs to know that you’re there for her, but she also needs to know that there are plenty of situations that she can handle without you. If you micromanage her life in a way that never gives her a chance to do anything on her own, she won’t develop confidence in her own competence. Ultimately, the only way your child can develop a strong sense of self-regulation is if you give him the freedom to venture out and make some of his own decisions, even if this exposes him to hurt or disappointment. Good parenting requires a balance between involvement and independence. At either extreme—when parents are disengaged or when they are intrusive—children’s mental health suffers. But in any situation, you must weigh the trade-off between the benefits of intervening to protect or help your child and the costs of denying him opportunities for personal growth that come from independence. Resist the temptation to rewrite your fifteen-year-old’s history paper because you are worried about the grade he might receive, or call his basketball coach because he is unhappy with the amount of playing time he’s getting. It is fine to read a first draft and offer suggestions for improvement, or to rehearse how best to approach his coach, but he needs to learn how to manage his schoolwork and speak up for himself when he believes he’s been treated unfairly. Even the best-intentioned actions on your part can stifle your child’s development if you are too intrusive.


	Relinquish control gradually, as your child gets better at managing her own life. Remember that the development of self-regulation depends on the progressive exchange of external control (imposed by a parent or other adult) for self-control. There should never be a point during your child’s development where you don’t impose some limits and structure. But, as your child gets older, ease up on your restrictions as he demonstrates more responsibility. Changing the rules is like driving on an icy road—you want to avoid speeding up, hitting the brakes, or changing directions abruptly. Each time you ease a restriction, you should watch and see how your child responds. If he handles the additional freedom responsibly, you made the right decision. (If not, you should reinstate the previous limit.) Leave things in their new, less restrictive state until you are completely satisfied that the new, more independent arrangement is working. Suppose you regularly monitor the amount of time your twelve-year-old spends on homework. You might cut back on this for one grading period and see how she does. If her grades remain good, you can leave the new arrangement in place.


	Help your child think through decisions rather than making them for him. Sometimes what seems like the obvious choice to you isn’t so obvious to your adolescent. Helping him see why one choice is better than another is better than simply making the correct choice for him. Suggest what he might consider when making an important decision, without actually making the decision for him. If he is trying to decide between several different summer jobs, for example, you can help him see that salary is only one factor to consider and that it may be worth taking a slightly lower-paying job that will teach him skills he’s interested in acquiring, or look more impressive on a college application, over one that pays more but is inherently less interesting.


	Protect when you must, but permit when you can. In order to develop competence, children need to learn from their mistakes. Many parents have trouble letting this happen, because our natural inclination is to protect our children from harm, failure, or disappointment. In situations where your decision about an activity your child wants to engage in can easily go one way or the other, try to maximize your child’s autonomy so long as doing so doesn’t jeopardize his health, well-being, or future. Ask yourself whether the activity is dangerous, unhealthy, illegal, unethical, or likely to close some doors that are better left open (like failing to take the courses he needs in order to apply to a highly selective college). If your child wants to do something that doesn’t fall into any of these categories, I’d say, let him. Of course, if you believe his action could have bad consequences, don’t allow it, but do explain why you reached that conclusion.




 


  Styles of Parenting


 

Parents must strive to excel at all three components—being warm, fair, and supportive—not just one or two of them. The impact of any one of the three elements of effective parenting is amplified when it occurs in conjunction with the other two. In other words, although all children benefit from parental warmth, children with warm parents who are also firm and supportive profit more from their parents’ warmth than do children whose parents are equally loving, but overly permissive or excessively controlling.

The link between warmth and firmness is especially crucial. Many parents understand the need to be firm, to impose standards for their child’s behavior, and to enforce rules consistently. But research shows that in order for discipline to be effective, children need to feel that their parents are loving and nurturing as well. Without warmth, a child will likely perceive firmness as harsh, unfair, and overly punitive, and these perceptions may provoke disobedience, defiance, or feelings of helplessness.

Although in theory one could imagine many permutations of warmth, firmness, and support, in reality this isn’t the case. Extensive research has found that three parenting styles predominate.

One style, called “autocratic,” describes relatively cold, firm, and psychologically controlling parents. Autocratic parents have adopted a “Do it because I say so” attitude toward their child, and they discipline by asserting their power and control, often in cold and punitive ways. Autocratic parents are frequently rigid in their approach to child rearing, preferring consistency (even when they know they’re wrong) over compromise or flexibility. “Tiger mothering,” at least as it is described in the best-selling book Battle Hymn of the Tiger Mother, is autocratic parenting. Research clearly shows that autocratic parenting does not foster healthy development, and psychologists, myself included, have roundly criticized so-called tiger parenting. Plenty of studies show that children—including Asian American children—have better mental health and fare better in school when their parents are warm and supportive.

Another common parenting style, called “permissive,” is the opposite of tiger parenting. Permissive parents are warm and supportive, but very lenient, too often indulging their kids’ whims and letting them have their way. These parents adopt a laissez-faire attitude, typically striving to keep their child happy by avoiding setting limits and steering clear of conflicts.

The third common style—“authoritative” parenting—is the ideal; it is high in warmth, firmness, and support. Unlike permissive parents, authoritative parents don’t hesitate to set limits on their child’s behavior or maintain standards the child must adhere to. But unlike autocratic parents, who also have limits and standards for the child, authoritative parents discipline from a position of warmth rather than power, in ways that support, rather than squelch, the child’s growing sense of autonomy. In other words, authoritative parents are firm without being harsh, strict without being stifling. Authoritative parents are usually experts at scaffolding.

These three different approaches to parenting reflect very different values and beliefs about what is best for the child. Autocratic parents view their main responsibility as controlling the child’s impulses. They believe obedience and respect for authority are the most important traits a child can learn. Generally, they love their kids just as much as any other kind of parents, but they may appear aloof or cold (either to an outside observer or to their kids), because they believe that displays of affection undermine discipline.

Permissive parents approach child rearing from a completely different perspective. They view their main responsibility as making their child happy by fulfilling all his needs and desires. Unlike autocratic parents, permissive parents believe that children are basically good, and that parents should allow their natural inclinations to blossom. Permissive parents are not there to control the child, but to facilitate growth by staying out of the way as much as possible. In fact, these parents worry about the risk of excessive control—that the child’s natural creativity, curiosity, and inquisitiveness will be squelched by too much overt authority. They acknowledge that children can make bad choices, but they believe that mistakes impart valuable lessons that outweigh the negative consequences of these errors.

If autocratic parents place a premium on obedience, and permissive ones on happiness, authoritative parents emphasize self-direction. To authoritative parents, the primary issue isn’t whether a child is obedient or happy, but whether the child is mature—capable of self-regulation. For authoritative parents, the most important goal is orchestrating a smooth transition from external control to internal control.

Each of these goals—obedience, happiness, and maturity—is laudable, and virtually every parent desires all three to some extent. The question isn’t really whether a parent values one of these traits rather than the others, but which trait they emphasize.

The emphasis makes a huge difference in the development of self-regulation.

 


  The Power of Authoritative Parenting


 

The notion that authoritative parenting is superior to other styles of parenting now enjoys widespread acceptance among social scientists, and for good reason. Virtually without exception, research shows that children and adolescents who come from authoritative households are more self-reliant and more self-controlled than their peers from autocratic or permissive homes.

The benefits of authoritative parenting accrue regardless of the child’s age, sex, birth order, or ethnic background. These benefits have been found in studies from all around the world, in poor families and rich ones, and in families with divorced, separated, and married parents. The power of authoritative parenting is so strong that its basic tenets even apply to people who aren’t parents—to teachers, coaches, and work supervisors. An authoritative approach to dealing with adolescents in the classroom, on the playing field, and in the workplace helps students learn, athletes excel, and employees succeed.

Authoritatively reared adolescents are more confident, more poised, more determined, and more self-reliant. This, in turn, makes them less susceptible to peer pressure, less likely to use or abuse drugs or alcohol, and less likely to commit serious crimes or more minor offenses, such as cheating on school tests or cutting classes. Because they’re better at regulating their emotions, adolescents from authoritative homes report less anxiety, less depression, and fewer psychosomatic problems, such as insomnia or excessive appetite. And because they’re better at delaying gratification, adolescents from authoritative homes do best in school, as measured by their grades, their attitudes toward schoolwork, the time they invest in their studies, and how many years of school they complete.

Teenagers from autocratic homes, in contrast, have been overpowered into obedience. If all a parent cares about is making sure his or her children don’t misbehave, autocratic parenting will work just fine. Because they have been exposed to extreme parental firmness, teenagers from autocratic homes are less likely than other youngsters to use drugs and alcohol or get into other types of trouble. But when it comes to measures of psychological well-being, the disadvantages associated with autocratic rearing are readily apparent. Teenagers from autocratic homes have lower self-esteem than other youngsters, and are less socially poised. They are less self-reliant and less persistent, and as a consequence they give up more easily in the face of obstacles. When the going is easy, they do just fine. But when the going gets tough, adolescents from autocratic homes can’t muster the necessary fortitude. Autocratic parenting makes adolescents toe the line, but it prevents them from becoming self-assured or psychologically mature.

Adolescents from permissive homes are in some ways a mirror image of those from autocratic homes. They generally report levels of self-assurance, confidence, and social poise comparable to those seen in teenagers from authoritative households. On measures of misbehavior, though, permissively raised adolescents fare worse than their peers. Their drug and alcohol use is higher than other adolescents, their school performance is lower, and their motivation to achieve is weaker. Teens from permissive homes are more comfortable than other kids in social situations, but more susceptible to their friends’ influence. All in all, it appears as if parental permissiveness leads teenagers to be more oriented toward their peers and less oriented toward their parents and other adults, such as teachers.

 


  Helping Adolescents Develop Mature Self-Regulation


 

The fact that prefrontal development is both preprogrammed into our genes and dependent on experience helps explain why just about all adolescents improve in their abilities to engage in higher-order thinking and self-regulation (which are governed by the prefrontal cortex), but why some improve more than others. Puberty may open the window of plasticity in the prefrontal cortex, but how the plastic brain is molded depends largely on the environment.

Adolescents who are fortunate enough to have warm, firm, and supportive parents will enjoy a huge advantage when it comes to the development of advanced thinking abilities and self-regulation. These capabilities, in turn, will increase their chances of excelling in school, completing more years of education, and avoiding problems like addiction, delinquency, obesity, and premarital pregnancy.

Because brain systems that govern self-regulation are developing from birth through early adulthood, there is a vast window of opportunity for parents to help their children acquire the capacity for self-control (and, unfortunately, an equally long period during which parents can derail the process). The size of this window makes this particular brain system one of the most sensitive to environmental influence, because there are repeated opportunities to stimulate positive development, but just as many chances to do harm.

The single most important thing parents can do to raise healthy, happy, and successful kids is to practice authoritative parenting. My advice to parents, then, is straightforward: Be warm. Be firm. And be supportive.

In the next chapter, we’ll see how schools can embrace these same principles and take advantage of the opportunities that adolescent brain plasticity provides.
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  Reimagining High School


For more than three decades, we’ve been told repeatedly that American students fare poorly in international achievement comparisons, that a shocking proportion of them lack basic skills in reading, mathematics, and science, and that student achievement is no better today than when the infamous blue-ribbon commission report, A Nation at Risk, sounded an alarm over the “rising tide of mediocrity” in 1983.

The wake-up calls come several times every year as another report confirms the all-too-familiar findings. Each time, education experts, politicians, and pundits all pontificate about the “true” source of the problem—inadequate teacher compensation, growing diversity in the student population, the poor quality of graduates from our teacher-training programs, too little funding, too much testing, disengaged parents, income inequality, take your pick—and the issue receives media attention for a day or so.

Soon afterward, the president or the secretary of education visits a school district that has defied the odds, singles out one or two students for their extraordinary accomplishments, and delivers a nationally publicized speech that announces a plan that is certain to turn things around. Within less than a week, the “crisis” fades into memory, until it is revived by the next disheartening report, press release about the latest round of substandard test scores, or revelation that an education hero or heroine had all along been faking the data.

Amid all this noise, one vitally important signal almost never gets picked up: these problems exist primarily in America’s high schools. In international assessments, our elementary-school students generally score toward the top of the distribution, and our middle-school students usually place somewhat above the average. But our high-school students score well below the international average, and they fare especially badly in math and science compared to the country’s chief economic rivals.

It’s important to make clear that our poor showing is not a function of anomalies in the measurement process. Though many other countries group their students differently than we do (placing some in vocational tracks and others in college-preparatory programs), the organizations that administer the surveys are very careful to ensure that every country gives a representative sample that includes students at every level of ability. Nor do we fall behind because our teachers must deal with a greater diversity of skills in the classroom (which might make it harder for teachers to target their curricula effectively). In general, there is more intellectual diversity within a typical American high-school class than in other countries, but overall the disparity between our best and worst performers is comparable with other countries, indicating that the numbers aren’t skewed by this diversity. So what’s holding back our high-school kids?

One clue comes from a little-known study that compared the world’s fifteen-year-olds on two measures of student engagement: participation and “belongingness.” The measure of participation was based on how often students attended school, arrived on time, and showed up for class. The measure of belongingness was based on how much students felt they fit in to the student body, were liked by their schoolmates, and had friends in school. We might think of the first measure as an index of academic engagement and the second as a measure of social engagement.

On the measure of academic engagement, the United States scored only at the international average, and far lower than our chief economic rivals: China, Korea, Japan, and Germany. In these countries, students show up for school and attend their classes more reliably than anywhere else in the world.

On the measure of social engagement, the United States topped all four of these economic competitors except Germany.

In America, high school is for socializing. It’s a country club for kids, where the really important activities are interrupted by all those annoying classes. Pity the poor Chinese, Korean, and Japanese students, in their all-work-and-no-fun schools. You might be surprised to learn that, despite the stereotype of the pressure-cooked Asian student, the teen-suicide rate is higher in the United States than in China, Korea, Japan—or, for that matter, Germany.

For all but the very best American students—the ones in AP classes who are bound for the nation’s most selective colleges and universities—high school is tedious and unchallenging. Studies that have tracked American children’s moods over the course of the day find that levels of boredom are highest during their time in school, especially among adolescents, and that their moods improve dramatically around 3:00 p.m. and toward the end of the week, as the weekend approaches. (The emotional low point in the life of an American adolescent is Wednesday morning.) The majority of American high-school students say they are just going through the motions at school, calibrating their level of effort to ensure that they do well enough to stay out of academic trouble. One-third of American high-school students report that they have little interest in school and get through the day by fooling around with their friends. And keep in mind that these surveys don’t include the 20 percent or so of students who have dropped out. If they were included, the proportion of disengaged teenagers would be considerably higher.

One might be tempted to write these findings off as mere confirmation of the well-known fact that adolescents find everything boring. But American high schools are more boring than schools in other countries. Surveys of exchange students who have studied in America, as well as surveys of American adolescents who have studied abroad, confirm this. More than 80 percent of foreign students who have attended American high schools report that their home schools are more challenging. More than half of American high-school students who have studied in another country agree that our schools are easier. Objectively, they are probably correct: American high-school students spend far less time on schoolwork than their counterparts in the rest of the world.

Trends in achievement within the United States reveal just how bad our high schools are relative to our schools for younger students. The National Assessment of Educational Progress (NAEP), administered by the U.S. Department of Education, routinely tests three age groups: elementary-school students (nine-year-olds), middle-school students (thirteen-year-olds), and high-school students (seventeen-year-olds).

Over the past forty years, reading scores rose by 6 percent among nine-year-olds and 3 percent among thirteen-year-olds—small but statistically significant improvements over the four decades at both age levels. Math scores rose by 11 percent among nine-year-olds and 7 percent among thirteen-year-olds—again, small but statistically significant increases at both ages.

By contrast, high-school students haven’t made any progress at all. Reading and math scores have remained flat among seventeen-year-olds during this period. High-school students’ scores on subject-area tests in science, writing, geography, and history, which have been tracked only for the last two decades, haven’t changed either. And by absolute rather than relative standards, American high-school students’ achievement is scandalous. In 2012, only 6 percent of seventeen-year-olds scored at the highest level of reading proficiency for their age, compared to 15 percent of thirteen-year-olds and 22 percent of nine-year-olds. Just 7 percent of seventeen-year-olds scored at the highest level of proficiency in math that year, compared to 34 percent of thirteen-year-olds and 47 percent of nine-year-olds.

In other words, over the past forty years, despite all of the debates about curricula, testing, teacher training, teachers’ salaries, and performance standards, and despite billions of dollars invested in school reform, there has been no improvement—none—in the academic proficiency of American high-school students.

It’s not just No Child Left Behind that has failed our adolescents—it’s every single thing we have tried. The list of unsuccessful experiments is long and dispiriting. Charter schools aren’t any better than standard public schools. Students whose teachers “Teach for America” don’t achieve any more than those whose teachers came out of conventional teacher-certification programs. Once one accounts for differences in the family backgrounds of students who attend public and private schools, there is no advantage to going to private school, either. Vouchers make no difference in student outcomes. No wonder school administrators and teachers from Atlanta to Chicago to Philadelphia have been caught fudging data on student performance. It’s the only education strategy that consistently gets results.

If anything, logic would suggest that the test results for seventeen-year-olds would be better than those for younger kids. Hardly any students drop out of elementary or middle school, but many seventeen-year-olds have dropped out by the time the NAEP rolls around. With this academically challenged group no longer being measured, the seventeen-year-olds’ NAEP scores should be somewhat better than the nine- and thirteen-year-olds’ scores. But of course the opposite is true.

This shortfall is perplexing. It has nothing to do with high schools having a more ethnically diverse population than elementary schools. In fact, elementary-school-age children are more ethnically diverse than high-school kids. Nor do high schools have more poor students. Elementary schools in America are more than twice as likely as secondary schools to be classified as “high poverty” based on their students’ family incomes.

And it’s not because high-school teachers are paid less; salaries are about the same for secondary- and elementary-school teachers. It’s not because high-school teachers are less qualified; secondary-school and elementary-school teachers have comparable years of education and similar years of experience. Student-teacher ratios are the same in our elementary and high schools. So are the amounts of time that students spend in the classroom. We don’t shortchange high schools financially, either; American school districts actually spend a little more per capita on high-school students than on elementary-school students.

Nor are our high-school classrooms understaffed, underfunded, or underutilized by international standards: only Switzerland, Norway, and Luxembourg spend more per high-school student than the United States. We also spend about the same proportion of money on core educational activities in relation to ancillary funding for things like meals and transportation. Contrary to widespread belief, American high-school teachers aren’t underpaid; their salaries are comparable to those in most European and Asian countries. American class sizes and student-teacher ratios are also about average relative to other nations. And American high-school students actually spend more hours in the classroom each year than their counterparts in other countries.

The bottom line is that it is hard to point to anything about American high schools themselves that explain why they perform so poorly, both in comparison to high schools around the world and in comparison to elementary and middle schools in the United States. Some commentators have argued for lengthening the school year or the school day. It’s hard to argue that high-school students should spend more time in school, though, given the fact that they already spend more time there than students in many other countries with higher achievement-test scores.

Maybe our high-school teachers are less qualified or more poorly trained than those in other countries, but it’s unlikely that our teacher-training programs are worse at admitting and training high-school teachers than ones bound for elementary- or middle-school classrooms. In fact, the reverse may be true: a recent report from the National Council on Teacher Quality found that only one in nine programs for future elementary-school teachers adequately prepared them, compared to one in three programs for future high-school teachers. Many more training programs for secondary-school teachers received high marks than did programs for elementary-school students.

 


  Using School to Build Self-Control


 

Most discussions of school reform focus, not surprisingly, on schools and teachers. They typically call for changes in the curriculum, in instructional methods, or in the selection, training, or compensation of teachers. Nearly twenty years ago, I noted that no school-reform effort would have any impact if students didn’t come to school ready and able to learn. The fundamental problem with American high-school achievement is not our schools. If parents don’t raise their children in ways that enable them to maintain interest in what their teachers are teaching, it doesn’t much matter who the teachers are, how they teach, what they teach, or how much they’re paid. Without changing the culture of student achievement, changes in instructors or instruction won’t, and can’t, make a difference.

All of this was true when I first pointed it out, and it only seems truer now as two decades’ worth of flatlining high-school achievement has accrued.

High-school students from many Asian and European countries outperform their American counterparts mainly because the cultures of achievement are very different in these other countries. These cultures give rise to higher expectations at home and more support for achievement within the adolescent peer group. In addition, in many other countries, especially in Asia, parents demand much more self-control from their children at much younger ages. By the time children in other cultures have matured into adulthood, they have much stronger self-control than Americans do.

Cultural differences also explain why children from families who have recently immigrated to the United States achieve more in school than their peers from similar ethnic backgrounds, but whose families have been living in America longer; this phenomenon is known as the “immigrant paradox.” Immigrant children attend the same schools as children from families who have been living in the United States for generations. They have the same teachers and are exposed to the same curricula.

The superior performance of immigrant children—despite the enormous obstacles that their families face and the fact that their parents may not even speak the language of school instruction at home—can’t possibly be due to the fact that their teachers are better prepared than those of nonimmigrants. The fact that Asian American children in particular do so well in our putatively terrible schools and with our ostensibly terrible teachers has nothing to do with what goes on in the classroom. It has everything to do with how they are raised and what their parents expect of them.

In our international study, which I described in chapter 4, we tested people’s impulse control at different ages, ranging from ten years old to thirty.* At age ten, there were very few differences in self-control between Chinese and American children—the Chinese children scored about 10 percent higher. This gap widened little by little each year; by fourteen, the Chinese scored 20 percent higher, and by eighteen, they scored 45 percent higher. In their twenties, the Chinese demonstrated 50 percent more self-control than the Americans. This advantage is unlikely to be due to cultural differences in temperament, since we would expect to have seen the self-control gap at the younger ages as well as the older ones. It is likely a consequence of how adolescents are raised.



If all of this is true, why have we been able to make inroads into improving student achievement in elementary schools? The answer is that the noncognitive skills that have been shown to be so fundamental for success in school become more important as students get older. As students progress from elementary to middle to high school, the work becomes more challenging, and the demands for self-reliance intensify. Adults provide less supervision and assistance—students are expected to work more independently. High-school assignments take longer to complete; exams take longer to study for. The work is harder. Students who have strong self-restraint and the capacity to delay gratification have a greater advantage in high school than they do in elementary school. A child doesn’t need much perseverance to succeed in second grade. In other words, it is easier to improve elementary schools without paying attention to noncognitive skills.

There are also fewer distractions in elementary school—or, more accurately, elementary-school students are less likely to be distracted in school by things like gossip, social status, attention from peers, and, of course, sex. Adolescence, as we have seen, is a time during which brain systems that process social information become more easily aroused, which is an especially strong liability in a school environment that places undue emphasis on peer relations, as is the case in the United States. At an age when the admiration of one’s peers takes on special salience, students in other countries benefit from a peer culture that respects academic achievement, rather than one that derides it, like that in most American high schools.

 


  Rethinking Secondary Education


 

There is growing interest in the idea of rethinking secondary education in ways that focus not only on the usual academic skills for which schools have been responsible (but which they have not been very successful in imparting), but on the development of adolescents’ healthy psychological functioning. The basic premise behind this movement is that success in life is only partially determined by mastery of the conventional academic skills taught in school. As I explained in a previous chapter, success is also influenced by things like perseverance, determination, and self-control.

There are many reasons to be enthusiastic about incorporating deliberate efforts to improve psychological health into our high-school curricula. In the rapidly changing world in which we now live, schools cannot possibly anticipate the specific skills that will be needed to navigate the ever-evolving labor force. Many experts agree that schools should focus on fostering more general competencies that have value in many different work settings. These include, but are not limited to, being able to work effectively with others, being able to develop and carry out long-term strategic plans, knowing how to acquire and use new information, being able to think flexibly and creatively, and, of course, self-regulation. Most employers agree that these qualities are among the most important competencies they are looking for when they hire new employees.


These skills have always been valued and valuable within middle-class and professional occupations. Historically, they were less desired (and perhaps even undesirable) in blue-collar jobs, where good employees were expected to be obedient, not creative, and to focus on the immediate tasks in front of them, rather than thinking long-term. The successful employee was one who was able to follow and execute the specific instructions he or she was given by a supervisor. The last thing a factory owner wanted in someone on the assembly line was the inclination to “think outside the box.”

The styles of child rearing I described in the previous chapter—authoritative, autocratic, and permissive—differ tremendously in popularity among people from different socioeconomic backgrounds. It is easy to see why. Working-class parents, who tend to favor an autocratic approach, emphasize in their children the very traits that they, as adults, have found useful. A father or mother whose job necessitates listening to supervisors and following instructions without questioning them will be inclined to raise children in a way that emphasizes these qualities. “Do it because I said so” is simply a parent’s way of saying that it is important to follow what the boss says. (In this instance, the “worker” is the child, and the “boss” is the parent.) In the mind of a working-class parent, learning to obey someone in a position of authority leads to success in life.

Middle-class and professional parents, in contrast, tend to work in occupations that reward initiative, self-direction, and flexibility. This is why they’re more likely to adopt an authoritative approach to child rearing, because it promotes these qualities. When middle-class parents engage their teenage kids in dinnertime discussions about expectations and consequences, in which the kids are encouraged to express their viewpoints, the family is holding a “meeting” not unlike that which might take place in a corporate office. An adolescent who raises questions about the wisdom of a given rule is not punished for questioning authority but praised for “thinking for himself.” The same behavior in a working-class household would probably be seen as disrespectful.

As blue-collar jobs—like those in the auto industry—have dwindled, so has the value of the skills that facilitate success in these occupations. Gone are the well-paying jobs where following orders is the way to get ahead. The jobs that have replaced them require the skills that middle-class parents have emphasized for generations. In the past, children who grew up in autocratic households emerged with a marketable set of noncognitive skills, chief among them being able to listen to a supervisor and follow instructions, rather than work independently or think creatively. Today, there are few opportunities to use the capacities fostered by autocratic parenting.

The psychological outcomes of authoritative child-rearing are also the competencies that are required for success in institutions of higher education, and especially so in colleges that cater to the relatively more privileged, where students are expected to show initiative, challenge their professors’ thinking, and carry out projects that take several months or more to complete. These are the very talents that they will need to be successful in today’s workplace, and even more so in the workplace of the future. Students who attend schools that do not provide these opportunities will graduate at a disadvantage—perhaps one reason that completing a two-year program at a community college, which is unlikely to nourish these capacities, no longer yields any economic or occupational benefit.

This is also why the notion that we will be able to prepare the next generation of thinkers through a university education that is composed entirely of online courses is doubtful. These computer-based courses may be effective for the transfer of information. They may contribute to the acquisition of some of the skills that will assist in obtaining an entry-level job. But they will do little to cultivate the capacities that are necessary to rise to the top. And to the extent that adolescents from different backgrounds are differentially tracked into online versus in-person education—as they surely will be because of the price differential—the growth of online-only education will widen, not shrink, the occupational and earnings gap between children from families of modest means and those who grew up in affluence.

Before going any further, let me be clear that I am not suggesting that we abandon the conventional academic goals of formal education or lose sight of the fact that at least some of what schools should be doing is teaching specific skills and transferring certain bodies of knowledge. There are many academic skills and a great deal of information that students need to acquire during the secondary-school years.

My point, though, is that the list of competencies we focus on developing through schooling is presently incomplete, because it largely ignores noncognitive skills. The need for schools to foster the development of capacities like perseverance and determination is especially great for socioeconomically disadvantaged adolescents, who are less likely to grow up in home environments that contribute to their growth.


Fostering these capacities is not only important for success in higher education or the labor force, though. This supplement to conventional education would have the added advantage of cultivating the sorts of inner strengths that help protect against the development of problems such as depression, obesity, delinquency, and substance use. These problems stem in part from deficiencies in self-regulation, so anything schools can do to strengthen this capacity will have benefits that are likely to be far-reaching. Reorienting schools to help strengthen self-regulation in addition to teaching academic skills will not simply prevent problems from developing—it will actually help promote adolescents’ physical and psychological well-being.

There is growing consensus that schools need to pay more attention to strengthening students’ noncognitive skills. The question is: how can we do that?

 


  Is Character Education the Answer?


 

Over the last few years, there has been a growing awareness of the need to incorporate character development into school curricula, and various efforts to do so have received wide attention. Perhaps the best-known effort is the Knowledge Is Power Program, or KIPP, which has been implemented in close to 150 charter schools across the country.

KIPP is aimed at children and teenagers from low-income families. Its explicit goal is increasing college enrollment by combining an emphasis on factors proven to bolster academic success (high expectations, parental involvement, time spent on instruction) with a novel focus on developing seven character strengths—zest, grit, self-control, optimism, curiosity, gratitude, and social intelligence. These strengths are tracked on a “character growth card” and encouraged through classroom discussions and assignments that incorporate lessons about character into more conventional academic activities. Teachers also go out of their way to both model and praise displays of good character.

KIPP has a long record of impressive accomplishments, which have garnered much media attention, including a best-selling book called How Children Succeed. Students attending schools that use the KIPP approach have higher rates of high-school graduation, college enrollment, and college completion than students from similarly disadvantaged backgrounds who attend other types of schools. Numerous evaluations of KIPP schools have found that students show larger-than-expected gains on various measures of achievement.

However, because KIPP schools are charter schools, the students who attend them have parents who have chosen this option. Parents who go out of their way to enroll their children in academically rigorous programs are atypical. Most studies of KIPP schools therefore can’t rule out the possibility that their students’ success has nothing to do with the KIPP program itself. The sorts of families that enroll their kids in KIPP schools are different from those who send their kids to conventional schools in ways that might well lead KIPP students to succeed regardless of where they went to school. These parents value academic achievement and want to get involved in their children’s education, two factors that have been shown time and again to contribute to scholastic success.

With this parental predisposition in mind, a recent evaluation of KIPP middle schools by an independent evaluator is particularly intriguing. This evaluation drew its comparison group from a sample of children whose families had entered, but didn’t win, a lottery to gain admission to the local KIPP school. Comparing children from this group with those who’d won the lottery controls for whatever unique factors may characterize families who choose to enroll their kids in KIPP—since both groups had tried to get their kids into KIPP.

The study assessed performance on standardized achievement tests as well as measures of various character strengths. Consistent with the prior studies, in this objective evaluation, KIPP students outperformed the comparison children on numerous measures of achievement, across a range of subject areas. KIPP students also spent more time on homework. The differences were not only statistically significant, but substantial. This is the stuff of headlines, and rightly so.

However, some of this study’s findings were not so widely broadcast. The KIPP children showed no advantage on any of the measures of character strengths. They weren’t more effortful or persistent. They didn’t have more favorable academic self-conceptions or stronger school engagement. They didn’t score higher than the comparison group in self-control. In fact, they were more likely to engage in “undesirable behavior,” including losing their temper, lying to and arguing with their parents, and giving teachers a hard time. They were more likely to get into trouble at school. Despite the program’s emphasis on character development, the KIPP students were no less likely to smoke, drink, get high, or break the law. Nor were their hopes for their educational futures any higher or their plans any more ambitious. A different study found that rates of college graduation among KIPP graduates, while far better than those of students from comparably disadvantaged backgrounds, were disappointing: nearly 90 percent of the KIPP students enrolled in college, but only a third graduated—less than half the proportion the program’s developers had hoped for.*



These findings don’t necessarily show that schools cannot play a role in strengthening self-regulation and other noncognitive skills. They may simply indicate that the approach taken by KIPP, while effective at boosting academic performance, doesn’t really have an impact on kids’ character. In some ways, these findings are reminiscent of the evaluations of classroom-based health-education programs discussed in chapter 5. Informing kids about health issues or character traits in school will increase their knowledge of these subjects, but it won’t change their behavior.

I don’t mean to minimize the impressive impact that KIPP appears to have on academic success—and in all fairness, this is the developers’ primary objective. The KIPP schools have dramatically improved scholastic achievement in a demographic where any improvement in this area has historically been difficult to accomplish.

But developing teenagers’ self-regulation may require something other than parables, slogans, inspirational banners, and encouragement from compassionate teachers.

 


  Looking to Neuroscience for an Alternative


 

The systematic study of techniques for improving higher-order cognitive skills—what psychologists call “executive functions”—is relatively recent, with most studies conducted during the past five years. So any conclusions we draw about the best methods for improving self-regulation are, by necessity, somewhat provisional. As in many new areas of work, the findings in this field are sometimes exaggerated—as are criticisms of them.

At this point, no single approach warrants unequivocal endorsement. Few programs have undergone the kind of rigorous laboratory testing and retesting that are needed to draw reliable conclusions. Fewer still have been evaluated outside university settings, where virtually all approaches to improving executive functions are more successful than they are in the field, where it’s harder to control the conditions under which the training is conducted.

Some programs designed to stimulate self-regulation and other aspects of executive functioning during childhood and adolescence are encouraging but not yet ready for prime time, and others have sizable but statistically unreliable effects—when they work they work well, but they fail as often as they succeed. There are programs that work for some people but not for others, or at one age but not others, or in some settings but not others. Sometimes the reasons for these varying results are known, but usually they’re anyone’s guess. Many important details have not yet been worked out—not only the nature of the training, but important specifics of implementation, such as how long the training should last, the number of sessions it should be divided into, and the length of each session. Not knowing how best to structure an encouraging approach to training executive functioning is like having a promising new anticancer drug but not yet knowing how much to prescribe or how often to administer it.

There are dozens—perhaps hundreds—of programs being peddled to consumers that purport to “strengthen” the brain, but very little hard evidence on their effectiveness. Such products are rarely studied using techniques accepted within the scientific community. The outcomes of this sort of training must be studied over months or even years to verify that they are more than fleeting. These sorts of studies take time and cost money, and the people who are in a hurry to get rich typically don’t have much of either. I typed “brain training” into the application search window of my iPhone and retrieved dozens of programs that purport to be able to improve my brain’s functioning. Television infomercials promise similar results. I can’t say with any certainty that these programs aren’t effective, but I am pretty sure they haven’t been subject to rigorous evaluation. Downloaders and viewers, beware.


All that said, we can identify several approaches that will likely strengthen self-regulation and other aspects of executive functioning.

Most of the interventions that have been studied have relatively modest effects, but it’s possible that combining these approaches would increase an adolescent’s powers of self-regulation. At this point, we just don’t know whether the impacts of different approaches to training are duplicative, cumulative, or even synergistic.

What we do know, and the reason I believe we should be optimistic, is that several recent studies have shown that some types of training designed to enhance executive functioning have effects that are reflected in changes in the brain’s anatomy that portend broad effects on self-regulation. The finding that training can influence brain development isn’t new. As I’ve mentioned, numerous studies have indicated that teaching specific skills results in changes in the brain in the expected regions—learning the urban geography of London changes brain regions associated with spatial memory, practicing the piano changes brain regions that govern fine motor coordination, and so forth. These are interesting results, but hardly surprising. Any type of enduring learning has to be reflected in some sort of neural change.

The recent studies are notable because they suggest that their effects extend beyond the specific skills and brain regions they target. Various types of programs—training designed to improve memory, strengthen attention, increase mindfulness, and improve reasoning—have been shown to produce changes in the brain’s anatomy, especially in the degree of interconnection between different brain regions. This is because stronger connections between different parts of the brain improve executive functioning and self-regulation more generally. This raises the possibility that some sorts of training may result in changes that are more extensive than the specific capability that is being trained. It’s as if a program designed to improve your eyesight not only made you see better, but improved your hearing too.

The most promising efforts to improve self-regulation fall into five categories: exercises designed to improve one or more specific aspects of executive functioning, practices devoted to increasing “mindfulness,” aerobic exercise, physical regimens that require intense concentration, and specific strategies designed to boost self-control or strengthen the ability to delay gratification.


It’s important to keep in mind that not all of the approaches I catalog below have been tested in adolescents; many have been tested only in younger children or in adults. We don’t know whether findings from one age group generalize to another—or, more specifically, which findings generalize and which ones don’t. But because the adolescent brain is particularly plastic in regions that govern self-regulation, we have good reason to suspect that such training would prove especially successful in adolescence.

 


  Training Executive Functioning


 

The most widely studied and promising approaches to stimulate better executive functioning are those that focus on training “working memory.” Working memory refers to how we retain information in our minds and use it—like keeping the first part of a long sentence in mind while you finish reading it, so that the end of the sentence makes sense, or holding a set of directions in your head as you drive, so that you know what landmarks to look out for. Working memory is probably the most critical component of executive functioning because it’s essential to things like planning ahead, considering multiple possible actions at the same time, or comparing the short- and long-term consequences of a potential decision. Working memory is critical for self-control too, because in order to stop yourself from doing something (grabbing that first marshmallow), you must be able to hold an alternative goal in mind (the prospect of getting two marshmallows if you wait).

There are many working-memory exercises, but the best-known one is something called the “n-back task,” in which you’re presented with a sequence of items (like letters) one at a time and have to indicate whether the letter you are shown next is the same as the letter that appeared n letters ago. For example, in a 3-back task, if the sequence was F J D U T D, you would say no when the U appeared (because three letters back was F) and no when the T appeared (three letters back was J), but yes when the D appeared (three letters back was also D). The task may sound easy as it’s described here, but it’s very hard to actually do. There are many free versions of this task available online, and you can try it and see for yourself.

Practicing the n-back task has been shown to improve working memory. Whether this task affects other executive functions, such as self-regulation, is a controversial subject among psychologists. Some contend that it does, and they’ve shown that working-memory training improves performance on tasks that don’t depend on memory, like impulse control. Others believe that the n-back task improves working memory but not much else. They contend that training a specific cognitive ability doesn’t affect other aspects of executive functioning, and that the greater the disparity between what is trained and the actual skill one wants to improve, the less likely it is that the training will work. According to these critics, teaching someone how to play the guitar may dramatically improve his ability to play the guitar and might slightly improve his ability to play the piano (because there is some overlap in the skills needed to play any instrument), but it probably won’t improve his ability to do algebra.

Other researchers point out that many brain regions frequently serve multiple purposes. If regions that are important for learning music are also important for learning math (which happens to be the case), then improving one’s ability to play a musical instrument actually may have an impact on math skills, even if these skills don’t seem similar on the surface. The prefrontal cortex is a reasonable target for training that one hopes will generalize across different abilities, because it is involved in many different aspects of thinking. Many studies of how narrowly or broadly working-memory training transfers to other abilities, such as impulse control, are underway, and scientists are eagerly awaiting their results. But even if the ultimate conclusion is that this training only improves working memory, it may still be worthwhile, because improvements in working memory have been shown to bolster performance on tests of reading comprehension and math.

 


  Mindfulness Meditation


 

Exercises that practice mindfulness may also strengthen self-regulation. Mindfulness involves focusing one’s attention on the present moment in a nonjudgmental fashion—really attending to what your senses are picking up, without trying to interpret or think about the experience. The most common of these exercises is mindfulness meditation. There are numerous guides to meditation, from mobile applications to classes and workshops taught by experts.

You can get a little taste of mindfulness by simply sitting still, with your eyes open, and focusing on your breath for a full minute. Pay attention to the sensation of air passing in and out of your nostrils, to the movement of your chest, and to the sound of air entering and leaving your body. When you feel your mind start to wander from these points of focus, bring your attention back to your breath, noting the distraction but not dwelling on it. Meditation is difficult at first, but with practice you can gradually increase the amount of time you can maintain your attention on your breathing. Because successful meditation forces us to control our breathing and attention, it may strengthen our ability to regulate our thoughts, feelings, and actions as well.

Mindfulness meditation has been shown to reduce stress and help alleviate many psychological disorders, especially those that involve anxiety, trauma, and addiction. There also is evidence that it helps strengthen self-regulation in people who don’t have psychological problems. One of the advantages of using meditation to improve self-control is that it has beneficial effects beyond this specific outcome. Because mindfulness meditation helps reduce stress, it also improves sleep, cardiovascular health, and immune function.

 


  Aerobic Exercise


 

Another, more active pursuit—aerobic exercise—may also improve self-regulation, although here the data are very limited. Aerobic exercise does improve brain health in general, by increasing blood flow, so it could have a positive impact on various aspects of cognitive functioning at all ages. Research on exercise and the brain, which has focused mainly on improving memory among older adults, has shown a link between working memory and working out.

A few studies have looked at the impact of exercise on adolescents’ executive functioning. There is some evidence that acute exercise (single periods of intense activity, like running fast on a treadmill) may have transient positive effects on adolescents’ executive functioning, but whether these effects endure has not been sufficiently studied. Ongoing exercise (multiple workouts over a period of weeks or months) also may have positive effects on executive functioning, but these effects are more likely to be seen when the exercise itself demands challenging thinking as well as physical exertion, as in team sports that combine aerobic activity with strategy. Given this, it is not surprising that participation in school-sponsored organized athletics appears to help promote the development of self-regulation and initiative. In these cases, we can’t say for sure whether the positive effects are due to the exercise, the cognitive demands, or, most likely, a combination of the two.

 


  Mindful Physical Activity


 

Activities that combine a challenging physical activity with mindfulness, such as yoga or certain martial arts, like tae kwon do, also appear to strengthen the development of self-regulation. To date, there have been few well-executed studies of how such activities affect adolescents’ cognitive or brain development, but a few encouraging findings have emerged. As with aerobic exercise, it probably isn’t the physical component of these activities alone that improves self-regulation, but the combination of exercise and the mindfulness and self-discipline required to perform these activities well.

 


  Teaching Self-Regulation Skills and Strategies


 

Finally, it appears that training in specific self-regulation strategies and skills (like learning how to control anger) can also improve adolescents’ capacity for self-regulation more generally. Some schools now incorporate “social and emotional learning” (SEL) into their curricula. SEL programs teach adolescents how to regulate their emotions, manage stress, and consider other peoples’ feelings before acting. Although many of these programs were first intended to reduce problem behaviors like aggression or delinquency (and have been evaluated with this goal in mind), they’ve also been shown to improve self-regulation in teenagers who don’t suffer from these problems.

There are many different programs available for schools interested in SEL to choose among—far too many to catalog here. Many of them target elementary and middle schools; a few are aimed at high-school students. A recent review of effective, school-based SEL programs, which compiled data from more than two hundred different evaluations involving 270,000 students, found that four characteristics distinguished the ones that worked from the ones that didn’t. These characteristics have been abbreviated with the acronym SAFE.

First, effective programs include activities that are sequenced; they follow a prescribed order in which advanced skills build on more rudimentary ones. Second, effective programs are active. Students in these programs are not just the passive recipients of information; they have plenty of opportunities to actually practice the skills. Third, the most effective programs focus on SEL rather than treat this content as an afterthought or add-on; this is especially important when SEL is integrated into the regular curriculum, where it may be given short shrift, especially in schools that are preoccupied with testing students’ academic skills. Finally the best programs are explicit; they target a specific social or emotional skill (or skill set) and concentrate on developing it.

Other interventions have sought to teach adolescents how to envision and plan long-term goals more effectively. Most of us have made a resolution—exercising every day, for instance—and stuck to it for a while, only to fall off the wagon when we encountered an obstacle, like an unforeseen emergency that stops us from going to the gym and breaks our new routine. Research has found that if we imagine these potential impediments beforehand, and make a plan for dealing with them, we’re more likely to keep our resolutions.

One approach tries to firm teenagers’ resolve by encouraging them to envision a goal and imagine the positive consequences of achieving it, think of a potential obstacle and a strategy for overcoming it, then make a written or verbal commitment to implementing this strategy should the need arise. Despite its cumbersome name—Mental Contrasting with Implementation Intentions (MCII)—it works. For example, students might be asked to describe a positive academic goal for the semester (getting better grades in math) and fantasize for a bit about the best thing that would result from achieving it (my parents will increase my allowance). They would then be asked to think of a potential obstacle (the problems will be too hard) and a plan for overcoming it (if I don’t understand something, I will stay after class and ask my teacher for extra help).

In one recent study, students who were taught and encouraged to use MCII showed greater improvement in their grades, school attendance, and school conduct than students who were simply encouraged to think positively about an academic goal and the consequences of achieving it, without mapping out a strategy they might use if they encountered an obstacle to their goal. The next time you decide to try to lose a few pounds, before you embark on a diet, try fantasizing for a while about what the best outcome of losing weight will be, then think of what might get in the way of achieving it, and come up with a plan for what you will do if this impediment arises. You’ll be more likely to succeed.

The important point is that these programs designed to train self-regulation strategies appear to have effects above and beyond the specific target of the intervention. That is, showing adolescents how to manage their emotions or envision a long-term goal may improve their self-regulation abilities in general. Helping kids regulate their emotions can lead to an improvement in their grades, for example, even though the intervention has nothing to do with academic achievement. This happens because the self-regulation skills that help control emotions are also helpful for things like studying and homework.

 


  Sustained, Scaffolded Stimulation


 

As different as these kinds of exercise are, their success requires three common principles. First, the training must be stimulating. Adding another tedious activity to an already boring school day will only further disengage students. In order to be stimulating, the activities must be demanding and challenging. Note that I did not say they need to be pleasurable. Some students will enjoy being pushed to work harder; others will push back. As long as they’re being challenged, they’ll benefit from the activity.

Second, the training needs to be scaffolded. By this I mean that the activities should be demanding, but not so demanding that they overwhelm the adolescent’s current capabilities. As with effective parenting, an effective school-based intervention should be calibrated to fall into the “zone,” so that it’s challenging but not so difficult as to frustrate or discourage the child. Once the child has mastered a particular task, the degree of difficulty should be increased, but just slightly. So, for example, a teenager should master a 2-back working-memory task before proceeding to a 3-back version. Similarly, it wouldn’t be realistic to expect a teenager who has never meditated to begin with a thirty-minute session. Begin with a more reasonable period, like one minute, and then lengthen the amount of time gradually, after each previous level has been mastered.

Finally, the activities must be sustained over time through deliberate practice. There is no substitute for devoting time to getting better. Deliberate practice is more than mere repetition, though. It is repetition that is structured to improve performance. It is slow, methodical, and purposive. For example, the n-back task to strengthen working memory requires keeping a sequence of letters in mind. Practicing it might involve repeating multiple letter-sequences of the same length until this number of letters is mastered (and not increasing the length of the sequence until success at this length is routine), and then seeing if it is possible to lengthen the sequence by one letter (and practicing versions of this longer sequence with different letters until it is mastered). Schools also can encourage practice by incorporating training exercises into other classroom activities throughout the day. Working-memory training doesn’t have to involve memorizing letters—you can use foreign capitals, chemical elements, or any list of items it might be useful to memorize. Adolescents can also practice various types of training at home, using computer-based exercises.

Given the need for adolescents to develop strong self-regulation skills, and evidence that this might be encouraged through activities like aerobic exercise, team sports, yoga, martial arts, and meditation, it is unfortunate that schools have cut back so much on physical education, where these activities would logically fit into the curriculum. Many schools have shortened, or even eliminated, portions of the school day that are devoted to students’ physical well-being, on the assumption that exercise is a luxury that doesn’t really contribute to learning or intellectual development.

We now know that this is simply not true, that physical activity is more than just recreation, and that the distinction between conventional education and physical education is a false dichotomy. The notion that things like exercise, yoga, and meditation contribute to intellectual and mental health, and not just physical health, which was once derided as some sort of New Age fad, is now treated as if it is little more than common sense. Nearly all of my friends and colleagues have incorporated one or more of these activities into their daily routines, not just because they make them feel better, but because they help them think better, too. Our schools should do the same, because not all children have the resources or opportunities to pursue these activities after school or on weekends. As I’ve made clear, our students spend more time in school, but achieve less, than most adolescents in the developed world. If schools devoted one hour each day to physical activity, our children and adolescents would not only be physically healthier, they would have stronger self-control as well, and that, in turn, will facilitate learning and achievement.

In this chapter on schools, and in the previous chapter on the family, I’ve discussed a number of ways that parents and educators can raise and teach adolescents more effectively by using a range of techniques that improve the vital skill of self-regulation. This skill is more important than ever for all adolescents, but it’s especially crucial—and difficult to master—for those coming from low-income families, for whom adolescence can be particularly challenging, even dangerous. Moreover, as we’ll soon see, the lengthening of adolescence hits kids from poor families hardest. Why this is so, why it’s a serious problem for everyone (not just poor people), and what we can do about it are all questions we’ll tackle in the next chapter.
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  Winners and Losers


The gap between the haves and the have-nots has been increasing not only in America, where it has grown steadily since around 1980, but in nearly every country in the developed world.

The fact that income inequality has been growing is well known. The fact that it has been exacerbated by the lengthening of adolescence is not.

The connection between the elongation of adolescence and the widening gap between rich and poor isn’t obvious. But it is just a new chapter in an all-too-familiar story of the rich getting richer and the poor, poorer. The crucial difference here is that the “riches” are not only financial but psychological and neurobiological. People who can delay the transition into adulthood—because they have both the ability and the support to do so—reap the benefits of a longer period of plasticity during which higher-order brain systems continue to mature. Far from being a consequence of or contributor to immaturity, as it has been mistakenly portrayed, extending adolescence both reflects and portends advantage. It is an asset, not a liability.

As we discussed in chapter 3, people in their twenties who are delaying the transition to adulthood should hardly be ridiculed or denigrated. If brain development is facilitated by prolonging adolescence, society is benefiting, not suffering, from their choices and actions. Delaying the transition to adulthood is creating a more capable labor force, in both cognitive and noncognitive skills, like self-regulation. This benefits all of us.

If the journey toward neurobiological maturity were a boat race, we’d all agree that some people begin with a head start, better sails, the wind at their backs, and calmer waters. Since this race is longer than it’s ever been before, these advantages favor those who have them more than ever—and leave everyone else even further behind.

 


  Entering Adolescence at a Disadvantage


 

The neurobiological advantage enjoyed by the affluent starts long before adolescence. Children from poor families are much more likely to have cognitive deficits than their peers from better-off backgrounds. Young people who grow up in poor households consistently score lower on tests of intelligence and executive functioning. These socioeconomic differences are apparent very early in life—as early as two years of age. And being born into economic disadvantage has long-lasting effects on a wide range of outcomes—not only educational achievement, but mental and physical health, antisocial behavior, substance use and abuse, and, of course, earnings.

Many factors contribute to intellectual differences between children from different socioeconomic strata. One of the most notable factors is also one that’s unpopular to acknowledge—genetics. This must be so, given the high heritability of intelligence, and of executive functions in particular; strong and well-documented genetic influences on brain anatomy; and what social scientists call “assortative mating”—the tendency for people who bear children together to have certain characteristics in common, including socioeconomic background and intelligence.

Genes clearly contribute to socioeconomic differences in intelligence, but environmental influences actually may be more important in explaining the relative intellectual deficiencies of children from poorer families. These environmental factors include both extreme trauma, such as violence inside and outside the home, and the chronic distress associated with poverty. Stress appears to have particularly toxic effects on brain regions like the prefrontal cortex that are crucial to advanced cognitive abilities and self-control.  The good news is that, because the environment plays such a strong role in the development of this part of the brain, targeted interventions can help reduce inequality. We can narrow the divide between the haves and have-nots.

As we’ve seen, brain systems that govern functions like self-regulation remain very plastic for a long time and hence are very susceptible to environmental insult, particularly from persistent stresses like poverty. Not surprisingly, then, socioeconomic differences are especially pronounced in behaviors regulated by the prefrontal cortex, including things like self-control. Even when exposure to stressors that affect prefrontal brain systems occurs in early childhood, many of the more severe consequences of this experience may not become apparent until adolescence, when these brain systems become even more crucial for psychological health and scholastic success. It’s easier to see the effects of poverty on poor self-regulation in adolescence, when we expect people to be able to exercise self-control, than in early childhood, when we know that it is normal for children to have occasional problems with self-regulation.

Brain imaging has shown how socioeconomic differences in executive functioning are reflected in brain anatomy. Recent studies have revealed structural differences in children’s prefrontal regions that are linked to their parents’ level of education. One aspect of brain development that is most disrupted by early stress involves the circuits that connect the prefrontal cortex with the limbic system. Early disruption of these circuits will tend to impair people’s later ability to rein in sensation seeking and control their emotions. So it’s hardly surprising that people from poor backgrounds are more likely to have all sorts of problems associated with impulse control, like substance abuse, crime, and aggression.

We’ve known for a long time that economic disadvantage hurts children’s intellectual development, of course. In the United States, there’s a fifty-year history of interventions like Head Start designed to stimulate the early cognitive development and enhance the school readiness of underprivileged children. These interventions have been largely disappointing in their effects. Certainly, they’ve done nothing to close the income gap between rich and poor, which is considerably wider now than it was when Head Start began in 1965. Income inequality in the United States, which was at an all-time low in the late 1960s, is at an all-time high today. Perhaps it was too much to expect a program like Head Start to significantly affect income inequality. But early-childhood interventions haven’t closed the achievement gap, either. Despite billions of dollars invested in these programs, the gap in school performance between rich and poor children is wider now than it was fifty years ago.

In the last several years, advances in developmental neuroscience have begun to change the way we approach early intervention. The focus is beginning to shift away from academic achievement toward self-regulation. No one knows yet how well these new kinds of interventions will work. If successful, though, this focus on self-regulation will not only facilitate school readiness, but may also help reduce unemployment, increase college retention, lower rates of childhood obesity and teen pregnancy, and bring down the crime rate, since all of these problems are in some way related to deficits in self-control. We can argue about what the ultimate sources of these problems are—genes, poverty, discrimination, poor socialization, and so forth—but their immediate causes are problems in the ability to delay gratification.

 


  Self-Regulation and Crime


 

Robert had terrible self-control.*



I got to know him over the course of several years because he took part in a study I helped lead, which tracked 1,350 adolescents who had been convicted of serious crimes as teenagers into their early and mid twenties. Many study participants had been convicted of very violent crimes, like armed robbery and aggravated assault. We carried out the study in Philadelphia and Phoenix, two cities we chose because they have enough crime to provide the number of participants we’d need to do a large-scale study, and because together they provided us with an ethnically diverse sample of offenders. Most of the serious juvenile offenders in Philadelphia are black, and most of the ones in Phoenix are either Latino or white. Although we went out of our way to enroll as many young women into the study as possible, the sample was overwhelmingly male—not unusual given the disproportionate amount of crime, and serious crime in particular, that is committed by young men.

Most teenage delinquents don’t become persistent adult criminals. People tend to grow out of crime, just as with other sorts of risky and dangerous behavior, which decline as people mature through their twenties. As they lose some of their interest in sensation seeking and become better at self-regulation, most adolescents with a delinquent past start to turn their lives around. Some delinquents re-offend while they are in their late teens, but few continue much beyond that.

We wanted to understand the differences between the adolescents who stopped committing crimes and those who didn’t. What sets apart that small percentage of juvenile offenders who keep offending, long after their peers have ceased? Answering this question could help us design better programs to prevent crime and reduce recidivism.

One of the strengths of our study was that we interviewed the adolescents frequently enough to track their psychological development closely and obtain frequent reports on events in their lives. Each time we spoke with them, they completed a “life calendar” that took them through every month since the previous assessment and asked them to systematically recount what had been going on at home, in school, at work, and so forth. We could then use this information to construct a picture of their lives over time. At each interview, in addition to completing the life calendar, participants were given a series of standardized psychological tests, including measures of reward seeking and self-control.

When they were first enrolled in the study, the participants took part in a four-hour, one-on-one assessment with a trained interviewer. They completed a long battery of personality and intelligence tests, as well as dozens of questionnaires about various aspects of their lives. We asked about their families, friends, and neighborhoods, as well as their experiences in school and at work. During the first three years of the study, the adolescents were interviewed every six months, and after that, annually. We got to know these young people very well.

When the study began, most of the subjects were off the charts on tests measuring their attraction to immediate rewards and their inability to exercise self-restraint—not surprising, perhaps, in light of their criminal histories. This combination is unfortunate, and when taken to the extremes that we frequently saw in our sample, absolutely toxic. Fortunately, as they aged, most of the participants in our study became less shortsighted and better at regulating their impulses. And as they did, they stopped committing crimes. Only 10 percent of our subjects became chronic adult criminals. Other studies of juvenile delinquents have yielded similar numbers.

Robert, one of our Phoenix participants, was one of the small minority of offenders in our study who kept committing crimes. He was in and out of prison, in and out of therapeutic programs, on and off probation. Nothing the system did to or for Robert made a difference to his criminal behavior. Examining his psychological profile helps explain why.

Unlike most of the other adolescents in the sample, Robert’s scores on measures of impulse control didn’t improve as he got older. In fact, at the age of twenty-four, his scores were actually lower than they were when he was seventeen, which is remarkable, since almost no one becomes more impulsive during their twenties. Robert’s life calendar and criminal history reflected his striking inability to exercise self-restraint. When we first met him, he’d been convicted of aggravated assault and was headed for prison, where he would spend the next eighteen months. After his release, Robert found a job at a fast-food restaurant, but lasted only a few months there, leaving work to re-enroll in high school, but remaining there for only four months. He took a job cleaning office buildings after dropping out, but was rearrested for drug dealing and was locked up again briefly. By nineteen, he had already fathered three children with two different girlfriends.

After his release, Robert was unemployed and out of school for a while, then took a new job, as a dishwasher, that he held for about three months, until he was arrested yet again—this time for robbery. In the first four years of the study, Robert held four different jobs and spent three different spells incarcerated.

This pattern continued for the next three years. During the seven years of the study, Robert was incarcerated five times.

 


  The Four Rules


 

Social science teaches us that there are four basic rules to follow if you want to have a decent life. Stay in school—at least through high-school graduation, but longer if possible. Don’t have children until you’re married. Don’t break the law. And, if you are not in school, do whatever you can to avoid being idle: if you have a job, don’t quit it unless you have another one lined up, and if you’re unemployed, take any job that you can get.

Breaking any of these rules will not guarantee disaster—there clearly are high-school dropouts, unmarried parents, lawbreakers, and idlers who escape poverty—but statistics show that if you play by these rules, you will almost certainly manage to make it. Research shows that people who follow these rules almost never end up in poverty.


Robert had broken all of them before he turned twenty-two. When our study ended, he was serving a long sentence in an Arizona state prison for robbery. As far as I know, he is still incarcerated.

The four rules share two important things in common. First, all of these choices have something to do with delaying gratification. Staying in school requires strong self-control and the ability to persevere through an often-tedious ordeal to attain a long-term goal, like a diploma. Avoiding unsafe sex requires setting aside the prospect of an immediate small reward (the enjoyable sensation of spontaneous, flesh-to-flesh intercourse) in favor of a longer-term benefit (not having to raise an infant without the necessary resources, or being able to continue one’s schooling without the burden of parenthood). Breaking the law, especially during adolescence, is usually an impulsive act motivated by the prospect of an immediate reward, such as cash, stolen goods, or drugs. Turning down a job when one is unemployed, because the job isn’t “good enough,” or quitting one without having another one lined up, is likely caused by valuing the immediate reward (most likely, free time) over the possibility of a larger one in the future. The circumstances one grows up in surely affect these choices, but if you were to compare a sample of people who followed the four rules with a sample from the exact same background who did not, the rule breakers would score higher on measures of reward sensitivity and lower on measures of self-control, just like Robert. In fact, of all the factors that we looked at in our attempt to forecast which juvenile offenders would follow the usual pattern and become law-abiding adults, and which would continue in their criminal ways, the failure to develop mature self-control was one of the only consistent psychological predictors of persistent offending.

Because the participants in our study were already adolescents when we first met them, we do not have detailed information on their early years. I can’t say with any certainty what contributed to Robert’s chronic impulsivity. But other studies that have tracked people from birth have found that the antecedents of chronic offending are all associated with the failure to develop adequate self-regulation: birth complications, exposure to stress and trauma, poverty, harsh parenting, and early alcohol and drug use. Each of these has been shown to interfere with normal prefrontal development. My suspicion is that if we could see into Robert’s past, we’d find several of these contributors.

The other quality shared by the four rules is that they all concern choices that are most often made during adolescence. Seldom is one faced with these decisions before this period. People in their late twenties and early thirties may also face these choices, but typically they’ve acquired the life experience and cognitive skills to approach them sensibly.

Imagine walking into the office of a counseling service that gave advice on these sorts of life decisions, the way financial planners help people manage their money. You sign in with the receptionist, who informs you that two counselors are available. One is seventeen and the other is thirty. Knowing what you now know about how adolescents think, if you were facing any of these decisions—whether to stay in school or drop out, whether to have a baby or not, and so forth—is there any doubt about which counselor you would be wiser to consult? Few of us would choose to be advised by a seventeen-year-old. Yet many seventeen-year-olds make these very sorts of decisions on their own. It is ironic that some of the most significant, life-changing, destiny-determining decisions we ever make arise at a time when our abilities to exercise good judgment are not fully developed.

 


  The Coercive Cycle


 

As I explained in chapter 7, children are more likely to develop self-control when their parents are caring and affectionate but at the same time have explicitly expressed, patiently explained, developmentally appropriate, and consistently enforced expectations for their children’s behavior. When parents are hostile or aloof, erratic, dictatorial, and either overly controlling or overly lenient, their children are less likely to develop mature self-regulation. How parents discipline their children matters, too. Parents who use physical force or express intense emotions when punishing are less likely to raise kids with good self-control than are parents who are calmer and gentler, while still maintaining their authority.

It takes a lot of time to raise a child with an eye toward her self-regulation. It’s easier and faster to say, “Do it because I said so,” or “Do whatever you want,” than to say, “Here’s what I’d like you to do, and here’s why.” Even the most patient parents often resort to these overly autocratic or overly permissive shortcuts when they’re tired, preoccupied, or stressed out.

Unfortunately, poor parents often have less time to invest in their children’s self-regulation than wealthier parents do, whether because their work schedules are more erratic or because one parent must handle a greater share of child-rearing duties because the other parent is absent. For these reasons, and a host of others we’ll soon see, parents from lower-class backgrounds rear their children in ways that are less likely to lead to strong self-regulation. They’re more likely to use harsh discipline and physical punishment. They tend to be more erratic and inconsistent, veering from excessive control to excessive permissiveness. They generally are less warm and less gentle. This is not the case for all lower-class parents, of course, nor is it true that all middle-class parents are models of temperance, kindness, and understanding. But these general differences between poor and affluent parents have been found in hundreds of studies.

Socioeconomic differences in parenting arise from many causes. The circumstances under which poorer parents raise their children are more stressful and taxing. The communities in which they live tend to be more chaotic, dangerous, and unpredictable, which tends to make parents more controlling and less patient. They’re more likely to be parenting on their own, which often makes them more permissive. They have fewer resources that might allow them to take breaks from parenting when they’re burnt out, which makes it harder to stand firm when their children are demanding. And because there is a good chance that they themselves were raised in similar circumstances, they’re less likely to have good self-control, which is essential to good parenting.

Another reason that lower-SES parents are less likely to be calm and gentle is that, like all parents, their behavior is shaped by what their children do. Kids with weaker self-regulation are more impulsive and disobedient. Interacting with an impulsive and disobedient child makes parents themselves behave similarly—because their child flies off the handle easily, so do they. A “coercive cycle” is set in motion, in which harsh and inconsistent parenting produces problematic behavior in the child, which in turn evokes more harsh and inconsistent parenting. This cycle is more likely to occur in households where parents are stressed out.

In theory this familial liability could be offset by experiences outside the home that help build self-regulation—in school, for example—but these experiences are far less likely to be available in schools that serve poor communities. These schools are not only worse at teaching the basic intellectual skills needed for success in modern society, they’re worse at providing opportunities to develop self-control. As a result, the kids who are most in need of this training because they haven’t received it at home are the least likely to get it outside the family.

It is always politically dicey to describe the parenting of one segment of society as worse than another. Choosing how to parent ultimately is a matter of one’s personal goals, tastes, and preferences. But in a society that rewards self-regulation, some parents’ goals, tastes, and preferences are simply not in their children’s best interests.

 


  Poverty and Puberty


 

Most research on socioeconomic differences in executive function and self-regulation has focused on the implications of these inequities for the academic achievement of children from different socioeconomic backgrounds, which are substantial. There is another, perhaps more profound, disadvantage that lower-SES children bring to adolescence, however. They are less prepared than their more fortunate peers to respond to the neurobiological challenges of puberty.

The declining age of puberty means that, on average, children today are facing these challenges when they are younger and less able to regulate their emotions and behavior; remember, puberty hastens the arousal of the limbic system, but it doesn’t speed the development of the prefrontal cortex. Going through puberty at an early age makes it more challenging, no matter what one’s social background is. But because their self-control is weaker from an early age, poorer children are even more likely to be harmed by the fact that they’re starting puberty earlier.

Moreover, as we saw in chapter 3, poor kids are entering puberty earlier than others. One would think that poverty would slow children’s growth and development, if only because it is associated with poorer nutrition and health. This isn’t true in modern society, though it was in the past, when poorer children went through puberty later, a pattern still seen in developing countries today. But once a society crosses the threshold from developing to developed, the relationship between socioeconomic status and pubertal timing flip-flops.

In developed countries, the causes of early puberty are more likely to manifest among disadvantaged children. Remember that the major contributors to the more recent decline in the age of puberty (as opposed to the drop that took place during the nineteenth and early twentieth centuries) are the increase in childhood obesity, the more likely survival of premature infants, the increased exposure of children to artificial light, higher rates of father absence, and greater exposure to endocrine-disrupting chemicals.

Although each of these factors by itself only contributes slightly to earlier puberty, their cumulative impact is much greater among children from poor families because all of these factors are more common in disadvantaged households. Within more affluent countries like the United States, for example, obesity is far more prevalent in lower socioeconomic strata; about 20 percent of poor kids are obese, but “only” 12 percent of better-off kids are. Premature births are about 50 percent more common among poor mothers than affluent ones. Kids’ exposure to screen-based entertainment is widespread, but it is a lot more common in lower-class households; adolescents from poorer families not only spend more time watching television and playing video games, but are more likely to have these forms of entertainment in their bedrooms. This is especially a problem because children from poorer homes have later bedtimes and sleep less each night, which likely means that they have more exposure to light. Father absence is also primarily a problem of poor communities; 70 percent of children growing up in single-mother households are poor or low income. Exposure to bisphenol A (BPA), one of the commonly encountered endocrine disruptors that is hastening puberty, is significantly greater among the poor. In addition, the use of hair-care products that contain hormone-disrupting chemicals is especially common among poor black girls.

Although poor kids’ diets and health care are inferior to that of middle-class kids, they’re not bad enough to offset the combined puberty-accelerating effects of obesity, prematurity, light exposure, father absence, and endocrine disruptors.

 


  Protection During a Tenuous Time


 

Because self-control matures gradually, adolescents go through a long period—now longer than ever, especially for poor people—in which that capacity can be easily disrupted. During this period, mature self-control is tenuous, present when conditions are optimal but absent when they are not.


During this fragile time, the best protection against lapses in self-control is external control of the sort that parents usually provide. Many studies confirm that adolescents who are closer to their parents and more consistently monitored by them are much less likely to engage in problem behavior than their peers. This is true of every problem associated with early puberty, including delinquency, substance use, and precocious sexual activity. Authoritative parenting lessens the risks associated with puberty at every age, even in cases of children who reach puberty unusually early.

How does good parenting mitigate the effects of early physical maturation? One thought is that it may take hanging around with older peers to actually turn the sensation seeking that is stimulated by early puberty into actual problem behaviors. A hormonally aroused adolescent may be motivated to experiment with sex, but she has to find a sex partner to make the fantasy a reality. If her parents closely monitor her whereabouts, this is less likely to happen. The same holds true for using alcohol and drugs, or for experimenting with minor delinquency. Early puberty is a risk factor for many types of behavioral problems, but early maturers who are closely supervised are at no greater risk than their peers who mature at an average age.

Simply put, adolescents who have trouble managing themselves benefit from having parents who can do it for them. The main tools in a parent’s management toolbox are strictness, warmth, and supervision. Strict parents create and enforce rules and guidelines concerning how, where, and with whom their adolescents spend time. Warmth encourages adolescents to comply with these expectations because they want to make their parents happy. Supervision is added protection against rebellion. Lower-SES parents are less likely to use successful “management” strategies when their children are adolescents, however. Stress, poverty, and chaos all make it harder to be firm, warm, and vigilant. Plus, the common genetic liabilities that contribute to poor self-regulation in parents and their young children have the same impact on parents and their teenagers.

Adolescents from poor families, who need more help managing themselves, are less likely to get it from their parents. They’re also less likely to get it from social institutions that provide supervision when parents can’t. Studies have confirmed a fact that many might find obvious: adolescents who aren’t supervised after school are more likely to get into various types of trouble. Teenagers from poor households are more likely to spend afterschool time in unstructured, unsupervised arrangements, and are more likely to do so in neighborhoods in which many families are socially isolated. When adults aren’t around to watch over the neighborhood, antisocial peer groups are more likely to gather and lead teenagers into trouble.

In contrast, adolescents from middle-class households are more likely to participate in structured afterschool activities, like sports or theater, or to hold afterschool jobs, both of which provide structure and, at least in the case of school-sponsored extracurriculars, adult supervision. And if such opportunities are unavailable, affluent parents can pay for lessons, clubs, or other activities that offer the supervision and oversight that they themselves can’t provide.

The bottom line is that children from wealthier families enter adolescence at a psychological advantage, and opportunities to further build the capacity for self-control are more plentiful for them. They enter secondary education with stronger self-regulation skills to begin with, having been raised in homes in which parents have stressed this trait. They’re more likely to have parents and schools that can develop it further. Once they graduate high school, affluent adolescents are therefore more likely to have the psychological wherewithal and the financial resources to continue their education. And because higher education itself contributes to prefrontal development, self-regulation begets more self-regulation. Young people from poorer families are more likely to enter into environments where opportunities for novelty and stimulation are lacking. The fact that poor children are less likely to receive environmental stimulation when they are young, and when the brain is still malleable, has received a great deal of attention. The fact that this deprivation continues well into adolescence, when the brain is also very plastic, is something that warrants more attention than it receives.

The benefits of strong self-control don’t end with college enrollment. Adolescents who enter college with a strong capacity for self-control are more likely to graduate on time. The ones who lack the capacity are less so, but adolescents who go to college are more likely than those who don’t to have families who can bail them out when they falter—they can afford to take five years to finish college rather than four, six rather than five. They can take courses over the summer to make up for credits they’ve lost during the academic year. In college, as everywhere else in life, privilege provides protection.


 


  Capital Formation


 

Adolescence has gotten longer for everyone. But where the period has been stretched differs between the classes. Puberty starts earlier among the poor, but the transition into adulthood takes place later among the affluent, who are far more likely to stay in school longer, delay getting married, and put off becoming parents. This is extremely important, because the impact of early puberty on the development of self-control is negative, whereas the impact of delayed adulthood on self-control is positive. As a result, the general trend toward a longer adolescence has been far more advantageous to the privileged than to the underprivileged.

In order to fully appreciate how the delayed transition into adulthood has disproportionately benefited the haves and hindered the have-nots, we must consider the different forms of “capital” and how they contribute to success in school, work, and life.

In addition to financial capital, adolescents growing up in more affluent families are more likely to accumulate human capital (the skills and abilities necessary for success at school and work), cultural capital (the cultural knowledge, manners of speech and dress, and ways of behaving that signal membership in the higher social classes), and social capital (connections with others who are able to provide assistance). In case you had any doubts, social science has confirmed that it’s easier to succeed in life if you’re wealthy, educated, sophisticated, and well connected.

Those who grow up in affluence have still another advantage that has become increasingly important: “psychological capital.” This term refers to the noncognitive skills that are now recognized as just as crucial to success as the skills that are ordinarily included in the category of human capital—it includes things like social intelligence, vitality, enthusiasm, and, of course, self-regulation. We don’t deliberately foster these things in school (although, as I pointed out in the previous chapter, we could), but being able to skillfully interact with others, light up a room, make people feel good about themselves, and exercise self-restraint are just as important, if not more so, than intelligence or talent.

Various aspects of psychological capital contribute to well-being in different ways, but self-regulation is probably the most critical to success in school and at work, especially in a world in which the ability to delay gratification has become so crucial. Plenty of people succeed without being cheery, extroverted, or vivacious, but few people do so without being determined, hardworking, and persevering.

I believe there is still another type of capital essential for success. For lack of a better label, let’s call it “neurobiological capital.” This is the advantage that accrues from having a protracted period of brain plasticity in an environment that is appropriately stimulating. The privileged have an advantage in neurobiological capital in early life, because they are likely to be exposed to environmental stimulation during infancy, the first period of heightened brain plasticity. But they also accumulate neurobiological capital by extending adolescence, because delaying the transition to adulthood keeps the window of plasticity open for a longer period of time while people can continue to expose themselves to the kinds of experience that improve the brain. The affluent also have the resources they need to buy access to stimulating environments during this time.

As we’ve seen, prefrontal systems become stronger through scaffolded stimulation—challenges that require us to use them in ways that are slightly more demanding than we’re accustomed to. These are precisely the sort of challenges offered by the colleges and universities young people from privileged families attend. The advantage of staying in school longer is not just in the additional skills, credentials, connections, and capacities that are accumulated through this experience—although these advantages in human, cultural, social, and psychological capital are certainly considerable. It also comes from the opportunity to accumulate neurobiological capital.

 


  The Privilege and Promise of a Delayed Adulthood


 

As mentioned in an earlier chapter, many people have expressed concern that delaying the transition into adulthood is bad for young people’s psychological development. My colleagues and I have taken a look at whether delaying adulthood seems to be having a negative impact on the mental health of young people, using data from the Monitoring the Future study, described in chapter 3. To refresh your memory, each year since 1976, researchers at the University of Michigan have been conducting surveys of representative samples of Americans in their late teens and twenties. The different “cohorts” of young people—that is, people who were in high school during different eras—are followed over time, surveyed every two years from high-school graduation until they approach the age of thirty.

The surveys ask a range of questions about psychological functioning, attitudes, and values, but they also ask about peoples’ life circumstances at the time of each survey, including whether they were enrolled in school or employed, with whom they were living, and how they were supporting themselves. It is therefore possible to determine how old people were at the time they passed a certain milestone, like finishing school, getting married, or having a child.

Monitoring the Future confirms that today’s young people are taking longer to complete their formal education, take full-time jobs, establish economic independence from their parents, get married, and become parents. Despite the substantial differences among the different high-school cohorts in the timing of these transitions, however, respondents’ answers to the questions about their quality of life indicate that the generations are remarkably similar in their reports of how things were going when they were in their twenties. Indeed, compared with their parents’ generations, today’s young adults are no more or less happy, no more or less satisfied with the way life is treating them, and no more or less likely to report that they are having fun.

Given all the fuss that has been made about the extent to which today’s young people seem “stuck,” these findings are surprising. The journalistic accounts that dominate the narratives of popular magazines simply do not match the data. Nor do the portraits of carefree, self-indulgent millennials.* Today’s young adults aren’t any more self-satisfied or self-absorbed than their parents were at this age. In short, the psychological similarities between young people today and their parents at the same age are far more striking than the differences. Other researchers who have examined data sets similar in scope to Monitoring the Future have drawn the same conclusion. Unfortunately, reporting that today’s young people are pretty much the same as their parents is boring, whereas bashing “kids today” gets headlines (just as it did in their parents’ day).



In our analysis, we found that levels of happiness and satisfaction are largely uncorrelated with the age at which people complete the various milestones. People who entered the labor force, got married, or finished school at an older age were, on average, no less happy than those who made these transitions when they were younger—if anything, the respondents who delayed these transitions were more satisfied with life. This was especially the case with respect to having kids, where doing so at a later age correlated with higher reports of happiness and life satisfaction. I should stress, though, that the strength of the association between happiness and life satisfaction, on the one hand, and the age at which one entered various adult roles, on the other, was extremely small.

Given the growing evidence that the early twenties is a time of continued brain plasticity, and the likely possibility that this potential asset begins to fade as we stop putting ourselves in intellectually challenging situations, delaying the movement into the routinized life that adulthood generally entails actually may be a good decision, at least for people who are able to use the flexibility of their young-adult years wisely. By remaining in school longer, putting off marriage, and waiting before settling into careers and parenthood, those who can afford to delay the transition into adulthood not only gain the benefits of additional schooling, but also have more time to take advantage of the brain plasticity that is more likely to be maintained by experiences in novel and stimulating environments. A longer adolescence not only builds their human capital, but it also builds their psychological and neurobiological capital as well.

Rather than lamenting how long it takes young people to become adults and encouraging them to speed things up, we should focus our attention on how to help all young people in their twenties—not just the economically advantaged—benefit from the delayed transition into adulthood, and to think more about encouraging young adults to use these years in ways that will stimulate further brain development, not only by making college more accessible, but by expanding opportunities for apprenticeships and for voluntary community service through programs like AmeriCorps. This will go a long way toward closing the gap between the haves and have-nots. Encouraging more adolescents to go to college, while laudable in principle, is not enough, however. In order to reduce inequality, we will need to focus on promoting the development of self-regulation, through early interventions, by teaching parents how to facilitate their children’s self-control through authoritative parenting, and by using schools to help do what many families can’t or don’t do on their own.

We also need to take a closer look at how society treats adolescents. In many respects, those who most need our protection are the least likely to receive it. As the next chapter reveals, much of our treatment of young people is completely misaligned with what science is teaching us about adolescence. And nowhere is this more evident than in how we respond to young people who break the law.
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  Brains on Trial


The return address on the envelope didn’t specify an individual, only an identification number and the name of a state prison in Michigan. The handwritten letter, on neatly folded yellow legal paper, recounted a thirty-five-year story of violence, regret, remorse, and redemption.

Joseph Mahoney had contacted me to ask my assistance in his quest to be released from prison, where he had been since the age of fifteen.* He was about to turn fifty. Without any opportunity for parole, he would spend the rest of his life inside the Harrison Correctional Facility.



I’ve received several letters like Joseph’s every month for the past eight years. His story was similar to most of the other ones. He’d been one of four boys who had robbed a convenience store. As the youngest member of the group, Joseph didn’t have much say in the crime’s planning—although “planning” would be a generous way to describe their actions on that February night in 1977.

The boys had been sitting around one of their homes, drinking beer and getting high. One of them, Hakeem, who was seventeen, was going on about a corner grocery in a nearby neighborhood whose owner was an old man named Jerome Williams. Hakeem had been by the place at least a dozen times on his way to and from his girlfriend’s apartment. He knew the store’s routines well, and was confident that the old man would be an easy target.

Hakeem described his plan. In an hour or so, the shopkeeper would be alone behind the counter. It would all happen so quickly, he said, no one’s face would be remembered. It was cold and raining—they’d have their sweatshirt hoods pulled up. They’d hang outside the store until there were no customers inside, enter as a group, and demand that the clerk turn over the cash in the register. He’d have no choice but to comply—a sixty-year-old man would see that he was outnumbered and easily overpowered. Once they took the cash, they’d run out the back door, into the alley. It would take the police at least ten minutes to respond—convenience stores in Detroit were held up all the time. By the time the police arrived, the kids would be long gone. Divvied up among them, the amount of money each would get wasn’t much—maybe a hundred dollars apiece. But it was too easy to pass up the opportunity. Hakeem assured them that his older brother, Isaiah, had pulled off similar robberies in other neighborhoods, and he’d never been caught. Better still, no one had ever been hurt.

Only Hakeem and two others would enter the store. Joseph, as the youngest, would be the lookout. If another customer approached the store while the rest of them were inside, it was his job to stop the person from coming in, by engaging him in a conversation and keeping him occupied. “How am I doing that?” Joseph asked, simultaneously insulted and relieved that he had been given this assignment.

Hakeem, who was a head taller than Joseph, put his hand on Joseph’s shoulder. He squeezed it—not hard enough to hurt him, but firmly enough to remind the younger boy that he was older and stronger. “Little man, you just tell him your mother sent you out to get some milk and bread, and you were in such a rush that you forgot to take the money she left you. Explain the situation. You can’t go back home without anything. Your brother and sister are hungry. Maybe he can have a little sympathy. Stand between him and the door. You only need to keep him out for a minute or so.” Hakeem knew that Joseph would do as he said—not only was Joseph the youngest of the four, he was, by nature, a follower.

Things didn’t unfold as planned, though. The shopkeeper refused to open the register as Hakeem had assumed he would. Rattled, Hakeem panicked. He hadn’t told any of his friends that he had a .32-caliber handgun inside his waistband. Hakeem pulled the gun out, the clerk grabbed for it, and the gun went off. It fell to the floor and skidded away. The boys didn’t wait to see if anyone had been shot. They turned and ran out the front of the store as quickly as they could.

Joseph heard the gunshot but was too scared to move. Once he saw his friends tearing out of the store, though, he took off after them. No one knew that the shopkeeper’s wife had been in the back room and had seen everything through a small crack in the wall. Between Lenora Williams’s account and the reports of several people who had seen the boys running down the street, it wasn’t hard for the police to track them down and make an arrest. Hakeem’s fingerprints were all over the gun.

Jerome Williams died in the hospital a few days later.

In Michigan, if someone is killed during the commission of a felony, the homicide is treated as first-degree murder. And under the state’s “felony murder” law, any co-offenders fourteen and older are equally responsible for the victim’s death, regardless of who did the actual killing. Joseph, who hadn’t been in the store when Jerome Williams was shot—who hadn’t even known that Hakeem had been carrying a weapon—was convicted and sentenced to life in prison without the possibility of parole.

No one liked the felony murder law. The state’s attorney knew that Joseph hadn’t shot anybody. He knew Joseph was only fifteen. He knew that this was Joseph’s first offense. He didn’t think Joseph should spend the rest of his life in prison. But his hands had been tied by the state legislature. Once it was evident that Joseph had been involved in the shooting, no matter how minimal his involvement, his life sentence was a foregone conclusion.

Joseph’s letter arrived at my office a few months after the U.S. Supreme Court’s decision in Miller v. Alabama, a 2012 case in which the Court ruled, by a 5–4 margin, that mandatory life sentences for juveniles were unconstitutional. Joseph was seeking a new sentence, on the grounds that the Miller decision applied retroactively. His lawyers contended that anyone who had been sentenced to life as a juvenile had the right to a resentencing hearing, in which the now-unconstitutional sentence could be replaced with one that was shorter. Joseph had written to ask if I would help his lawyers argue that the thirty-five years he had spent in prison constituted more than enough punishment for a crime he had committed when he was fifteen—at an age when his judgment, and his brain, were still immature. Joseph had read about our research in the prison library, and he was confident he had science on his side. In his letter, he explained how he had grown up a lot since he was a fifteen-year-old. Surely a parole board would see that. Surely they would conclude that he was no longer dangerous—if in fact he ever had been. They would see that he had no disciplinary blemishes on his prison record.

It certainly looked to me like Joseph would be an asset to the community. He had been a model prisoner during his time in Harrison, not only getting his GED, but completing a two-year associate’s degree in criminal justice through a program for inmates run by the local community college. Once he had turned twenty, Joseph had decided that he was going to focus his time on self-improvement; he didn’t care whether he’d ever be able to use these skills on the outside. His accomplishments were remarkable: During his thirty-five years of incarceration, he had received certifications in auto repair, plumbing, landscape management, carpentry, electrical maintenance, refrigeration repair, and both basic and advanced computer operations. He took part in several poetry-writing workshops that had been led by students from a nearby university. Joseph was so well respected by the prison administrators and his fellow inmates that he had been selected to serve two terms as the inmates’ official representative to the Harrison administration. When he was thirty, he had started a program within the prison for young inmates who were eligible for parole. He wanted to help them adjust to life behind bars and make themselves better candidates for early release. Joseph might never be free, but he hoped to enjoy their freedom vicariously.

Over the years, I’ve received about a hundred letters like Joseph’s. They usually come from men in their thirties or forties who had committed a serious, violent crime sometime in their midteens. Rarely do the writers deny culpability for what they did or try to pass themselves off as victims of circumstances, although in most cases, the childhood and early-adolescent years they describe in gruesome detail had been horrifyingly traumatic, filled not only with poverty and violence, but with constant exposure to explosive, abusive, drug-addicted parents and siblings, many of whom themselves rotated in and out of prison. The inmates write, with considerable remorse, about the foolish and reckless things they did as teenagers, and they acknowledge the harm they have caused. Almost all of them have been well-behaved prisoners, taking advantage of counseling, education, and job training. More than a few have undergone some sort of religious conversion. Many, like Joseph, have participated in programs designed to help younger inmates and reduce recidivism.

Their letters by and large are intelligent, thoughtful, and remarkably well informed by both science and legal precedent. They all ask my help in their quest for a second chance. They thank me and my colleagues for doing research that demonstrates what their own experiences have taught them—that people change, and that it is wrong to judge them forever on the basis of what they did as teenagers. They ask for copies of articles on adolescent brain development that they can read and give to their public defenders. I answer all of them, and send information and materials I think might be useful.

As far as I know, none of these inmates has been released from prison.

 


  As Any Parent Knows


 

Joseph Mahoney is one of more than twenty-five hundred inmates currently serving a life sentence in an American prison for crimes they had committed when they were younger than eighteen. The Miller Supreme Court decision didn’t ban life sentences for juvenile murderers outright, but the Court ruled that the imposition of this sentence could no longer be automatic—it had to be determined on a case-by-case basis.

Under the new law, some juveniles convicted of homicide could still be given life without the possibility of parole, but not all of them would. Most would undoubtedly receive long sentences, but they might be eligible for parole after serving a period of time. At sentencing, judges and juries would be expected to take into account factors like the offender’s prior criminal record and psychological maturity, as well as the circumstances of the crime. After Miller, a fifteen-year-old like Joseph, who was obviously taking orders from a more powerful peer, would presumably be treated less harshly and given the second chance that a shorter sentence or the possibility of parole would allow. He would receive much more than a slap on the wrist, but neither would he be locked up forever.

Miller was the third in a series of Supreme Court cases that drew on scientists’ new understanding of adolescent development. The Miller decision had been preceded by Graham v. Florida, a 2010 case in which the Supreme Court banned life sentences for juveniles who had been convicted of crimes other than homicide. Graham, in turn, had grown out of a landmark ruling in 2005, Roper v. Simmons, which abolished the juvenile death penalty. It is considered one of the most important cases involving juveniles in the history of the Court.

In all three cases I was one of several experts who helped amass the scientific evidence and incorporate it into the argument presented to the Court—that adolescents are inherently less mature than adults in ways that make them less responsible for their crimes, which renders them less deserving of sentences like life without parole. We argued that the immaturity of the adolescent brain—the combination of an easily aroused engine but a still-developing braking system—makes minors more impulsive than adults and more easily influenced by peers. If this is true, we pointed out, it makes them less responsible for their behavior.

Under American criminal law, individuals found guilty of the same crime may differ in their degree of responsibility for their acts. Criminal culpability can be mitigated by the circumstances of the crime and by the perceived character of the criminal. Someone with no prior record of violence who acts in a way he has never acted before and kills another person impulsively or after being coerced may be guilty of homicide, but he would likely be punished less harshly than someone with a long arrest record who painstakingly plans and carries out a murder on his own.

The fact that adolescents’ immaturity is something over which they have no control—the incomplete maturation of their brain—was a key part of our reasoning. There are plenty of irresponsible adults in the world, but when they commit crimes, the fact that they are irresponsible doesn’t matter. The law recognizes that some conditions lessen people’s criminal responsibility, but unless a criminal’s act is the obvious product of mental retardation or mental illness, poor judgment isn’t a mitigating factor. We expect that by the time people reach a certain age, they’ve learned how to behave as members of society. We have little patience for adults whose behavior indicates that they won’t—or can’t—play by the rules.

Adolescents are immature in a way that is different from the typical immature adult, though. An impulsive adolescent will almost certainly develop into an adult who is able to exercise self-restraint. Someone who is still behaving like an impetuous teenager, even though he is thirty, is probably going to be that way forever. He’s a bad horse to bet on.


Our laws recognize that adolescents are different from adults, and there are many things we don’t let minors do because we believe them to be too immature. This is precisely why we don’t let people under twenty-one buy alcohol—because we don’t think they’re responsible enough to handle it. This is the logic behind having a minimum age for driving, or dropping out of school, or even getting married without parental permission. Somehow, though, we lose sight of this logic when a young person commits a serious crime. But committing a crime, no matter how serious, doesn’t turn an adolescent brain into an adult brain.

It’s not only adolescents’ immature judgment that demands that we treat them differently when they break the law. If the plasticity of the adolescent brain makes juveniles more amenable to rehabilitation, this argues against mandatory life sentences that don’t allow courts to consider whether an impulsive or impressionable teenager might grow into a law-abiding adult who can control his impulses and stand up to peer pressure. Of course a teenager who kills another person deliberately should be punished—no one is arguing otherwise. But should he be incarcerated for the rest of his life, with no chance to prove that he has matured? Suppose he turned out to be like Joseph Mahoney—a concerned and responsible adult who might make a significant contribution to his community?

For some people, treating juveniles who commit serious crimes differently than we treat adults for the same offenses makes no sense. As they are quick to point out, adolescents clearly know right from wrong. Why should we let them off the hook? Moreover, they usually ask, how can a particular sentence be overly harsh when applied to a juvenile but not when applied to an adult who has committed the same crime?

The answer to these questions is that in order to make the punishment fit the crime, we need to look not just at the crime, but at the criminal. Adolescents’ immaturity doesn’t mean that they are not guilty, but it does mean that they are less guilty.

To take an extreme example, imagine that someone drops a stone from an overpass, and that the stone shatters the windshield of a car, causing the driver to lose control, crash, and suffer a severe injury. Now consider the person’s age in deciding how he or she ought to be punished. Few of us would conclude that an eight-year-old and a twenty-eight-year-old should be held equally responsible for this act, and few would think it fair to punish an eight-year-old child to the same degree that we might punish an adult, despite the fact that the crime and the resulting harm are the same in each case. A severe punishment for a young adult who committed such an act might be entirely appropriate, but that same sanction would be excessive when applied to a young child. Even those who insist that adolescents who break the law be treated like adults have trouble with the prospect of adult time for adult crime if the criminal is still in the second grade.*



Most people agree that there is some age below which we shouldn’t hold people to adult standards of criminal responsibility. It’s harder to find consensus on where that line should be drawn. The difference between an eight-year-old and a twenty-eight-year-old is obvious. The difference between a fifteen-year-old and a twenty-eight-year-old is not. But science confirms that there is still a good deal of development that takes place between these two ages.

The Supreme Court reached this conclusion in the cases concerning the juvenile death penalty and life without parole. “As any parent knows,” Justice Anthony Kennedy famously wrote in the Court’s majority opinion in Roper, the juvenile-death-penalty case, adolescents are less mature than adults. He noted that they are impulsive and shortsighted and highly susceptible to peer pressure, and that their character is still developing. In his view, they shouldn’t be candidates for the sentences we reserve for the worst of the worst—those who are fully responsible for their crimes and who are probably irredeemable. The Court ruled that the juvenile death penalty was unfairly harsh in light of adolescents’ immaturity, and that it therefore violated the Eighth Amendment of the Constitution, which prohibits “cruel and unusual” punishment.

Justice Kennedy had the advantage of not having to rely just on what “any parent knows.” By the time these cases came to the Court, evidence had been accumulating that adolescents were not only more impulsive, vulnerable to peer pressure, and unformed than adults, but that scientists could point to some of the neurobiological underpinnings that accounted for these differences. Using neuroscience to buttress commonsense observations about teenagers—what “any parent knows”—as well as the psychological research that was consistent with these beliefs didn’t change the basic argument that adolescents were inherently less responsible than adults, but it gave it more force. The brain science allows us to describe adolescent immaturity in physical, not just psychological, terms. People are persuaded much more by concrete than by abstract evidence, and by neuroscience in particular. In this instance, a brain scan was worth a thousand words.

 


  The United States versus Omar Khadr


 

The oddest question I have ever been asked during the forty years that I have been studying adolescent development is whether I thought that someone would need to be capable of formal operational thinking in order to build an improvised explosive device (IED).

According to Jean Piaget’s influential theory of child development, “formal operational thinking” is the highest level of cognitive development, a stage not attained until the beginning of adolescence, at the earliest. It requires a level of abstract reasoning that depends on brain systems that develop throughout childhood and early adolescence, but don’t fully mature until age fifteen or sixteen.

This unusual question was posed to me during a pretrial investigation held at Guantánamo Bay, where I was serving as an expert witness in a case involving a detainee who had been accused of building and setting IEDs in eastern Afghanistan, as an assistant to al-Qaeda operatives, and throwing a hand grenade that killed an American soldier. Omar Khadr, the detainee, was fifteen at the time he was captured by American soldiers. Khadr’s defense team, which had retained me, was planning to argue in court that a fifteen-year-old, by virtue of his developmental immaturity, warranted special consideration under the law, consideration he had not been given by the interrogators who questioned him after his capture, and that he would not likely be given by those prosecuting him for his alleged actions.

The person questioning me at Guantánamo Bay about formal operations and IEDs was Marine Major Jeff Groharing, the attorney prosecuting the case against Khadr for the U.S. government. I was interviewed by him and an army psychologist in a small room down the hall from the lawyers’ offices, across from the courthouse where the tribunals were to take place. Groharing was looking for evidence that Khadr, by virtue of his bomb-building ability, demonstrated adult-like cognitive maturity, which argued in favor of treating him as an adult and viewing his responses during the interrogation as no different than those an adult would have provided.

He was hoping I’d say that in order to do what he did, Khadr would have had to be functioning at an adult level of logical ability and, more important, would have to have had a fully developed prefrontal cortex. By January of 2009, when I was being deposed, a mature prefrontal cortex had become a defining feature of adulthood. By then, the adolescent brain had appeared in New Yorker cartoons and on the covers of both Newsweek and Time. I was questioned repeatedly about what the recent research on the adolescent brain implied for understanding Khadr’s behavior.

Because Piaget never created any tasks designed to study whether abstract reasoning was required for bomb making, I explained that my answer to the prosecutor’s questions would have to extrapolate from the broader literature on cognitive development in childhood and adolescence. I replied that I thought it likely that a typical elementary-school student had the intellectual abilities required for building an IED. After all, it doesn’t require abstract reasoning to follow instructions to connect one colored wire to another, or to connect a series of parts together in a predetermined sequence that can be copied from a picture or a model. Even young children can do this, I pointed out, as evidenced by their ability to assemble Legos or Tinkertoys according to the instructions included in the box.

Omar Khadr’s case had received worldwide attention for a number of reasons. He had been interrogated repeatedly between August and October of 2002 at the U.S. detention center housed at Bagram Air Base, in Afghanistan, where he was taken after his capture, and for several years after his transfer to Guantánamo. He is the youngest person to have been detained at Guantánamo and is the first child soldier ever tried by the United States for war crimes. He was detained for so long because it was believed that he could be an important source of intelligence. His father, who had been killed a few years before Khadr’s capture, had been a close associate of Osama bin Laden’s. Omar himself had met the al-Qaeda leader often.

I was asked to weigh in on two issues in the Khadr case. The first concerned his degree of criminal culpability. Even if it were proven that he had participated in the manufacture and planting of IEDs, a fifteen-year-old working under the supervision and authority of adults is not fully responsible for criminal behavior in which he might have been encouraged to take part. For the same reasons that the Supreme Court had abolished the juvenile death penalty and placed strict limits on the use of life without parole for juveniles convicted of serious crimes, it seemed to me that a reasonable case for mitigation, and lesser punishment, could be made on Khadr’s behalf, should he be found guilty.

It may seem odd to extend this logic to the case of a terrorist, but an adolescent is an adolescent, whether he is making fun of his teachers, committing armed robbery, or building a bomb. No matter how “adult-like” the crime is, it doesn’t change the fact that brain systems that govern abilities like thinking ahead and impulse control are still developing. It’s easy to lose sight of this when an adolescent is accused of something as serious as homicide. It is almost guaranteed that this will be ignored when the adolescent is working for a terrorist organization that is an avowed enemy of the United States.

I had seen videotapes of Khadr assembling and planting bombs and had little doubt that he was guilty of these terrorist acts. In evaluating his conduct, though, and in determining an appropriate sentence, it is important to focus not only on whether he was guilty, but whether he was fully responsible for his behavior. Khadr had spent his entire life among people who had repeatedly told him that the United States was an evil enemy intent on killing him, his family, and anyone who was like them. Think about the messages American children hear about the Taliban, and just reverse the situation.

Khadr had been sent by his father to live with a group of operatives who closely oversaw his behavior. It was inconceivable for a fifteen-year-old under these circumstances to have done anything other than follow the orders he was given—and just as unimaginable for him to have developed a worldview that was different from that held by those around him. In my opinion, adolescent immaturity mitigated Omar Khadr’s responsibility, just as it had Joseph Mahoney’s on the night that the grocery store robbery had spiraled out of control, or Justin Swidler’s, when he created and circulated Teacher Sux, the derogatory website discussed in chapter 4.

The second issue I was prepared to discuss concerned the reliability of statements Omar Khadr had made during the many hours of his interrogations, as his confessions provided the basis for much of the government’s case against him. Khadr had later said that he had confessed to throwing the grenade that killed the American soldier only because he wanted his interrogators to stop hurting him. He insisted that he hadn’t thrown it. Given his age and the circumstances of his interrogations, I thought that there was reason to be concerned about the dependability of Khadr’s statements. I had no idea what the truth was, but I worried that the interrogations might have produced untrustworthy information. There is considerable evidence that, because of their developmental immaturity, juveniles are more prone to giving false confessions.

I spent most of my time at Guantánamo reading interrogation reports. I met Khadr a couple of times. By then he was in his early twenties. I didn’t need to meet him to serve as an expert. My testimony was going to focus on how fifteen-year-olds think and behave. He requested both meetings— he wanted to personally meet all the experts who were working with his attorneys.

I was struck by how normal Khadr seemed for someone who had spent the last seven years in a stark prison cell, much of it in solitary confinement, and who had been subjected to some unbelievably harsh treatment on a daily basis for much of that time (and that’s just the treatment that was documented in the files I was given to review). Khadr was an exceptionally friendly, gentle, and articulate young man, fluent in multiple languages, including English (he had spent part of his childhood in Canada). He was not at all forbidding. He was hardly what one expects an al-Qaeda terrorist to be like.

On the ride out from our office to Camp Delta, where I met Khadr, my escorts, a psychiatrist and clinical psychologist who had gotten to know him on previous visits, stopped at the commissary to buy him some of the foods he liked. They met with him first while I waited nearby. When I entered his cell, a small, blindingly white room, he insisted that I help myself to the hummus, pita chips, and cherry tomatoes my colleagues had brought him—remarking that I was his guest. I sat across from him at a table. His ankle was shackled to a ring cemented into the floor of the cell. The overhead fluorescents, which glowed twenty-four hours a day, buzzed. It was one of the most surreal experiences I’ve ever had.

Khadr asked many questions about my work and my family. He had been told that I was a professor, and he asked what courses I taught. I learned that he was hoping to attend college and then medical school, if he ever was released. He said he was interested in reading papers about our research on adolescent decision making. When he learned that I had a son who was close to his age, he wanted to know about him as well. We even discussed the Philadelphia Eagles, who had made it into the NFL playoffs that season, and who were in the midst of losing to the Arizona Cardinals just as I was being deposed. Khadr knew little about American football, but he was amused by the fact that my son and I would watch Eagles games “together,” in different cities but connected by telephone and text messaging.

Whether Khadr’s confessions to having thrown the grenade were obtained under duress needed to be resolved before the military tribunal went any further. Because they were an essential part of the government’s case against him, the tribunal needed to determine if the statements were admissible. If they weren’t, it would be difficult to prove that he had thrown the grenade, because there had been no witnesses who had survived the firefight.

The preliminary hearing on this question began with testimony from the government’s witnesses, who testified that Khadr had confessed willingly and without being coerced. His interrogators all denied having tortured him. As far as I was concerned, whether his treatment rose to the level of torture wasn’t the issue. I was prepared to testify that even in the absence of torture, a fifteen-year-old who was being held captive under the conditions that prevailed in the detention camps was highly susceptible to false confessions. There have been dozens of cases in which adolescents have falsely confessed under far more benign circumstances. Of course, no one other than Khadr and his interrogators really knew what went on during the questioning, but it seemed plausible, to say the least, that a frightened and badly wounded fifteen-year-old in Khadr’s position might have told his interrogators what he thought they wanted to hear.

As it turned out, I never had to take the stand. The hearing didn’t even last long enough for the government to fully present its case, much less the defense team. The day after it began was Barack Obama’s inauguration, and soon after he was sworn in as president, he suspended all Guantánamo tribunals. Khadr’s case was ultimately settled in an agreement the following year, in which he pleaded guilty to war crimes, conspiracy, spying, and providing material support for terrorism. In 2012, as part of the arrangement, he was released from the detention camp and transferred to a Canadian prison, where he is serving an additional seven years.


 


  False Confessions


 

Adolescents’ relatively greater propensity to give false confessions has arisen as an important issue in a number of prominent cases, including the 1989 Central Park jogger case, in which five adolescents were falsely convicted of assaulting and raping a twenty-eight-year-old woman who had been running in the park. The key evidence that led to the boys’ conviction were the confessions made by four of the five suspects—admissions that were later discovered to be untrue and, according to the boys’ attorneys, coerced. The identity of the person who had actually committed the crime came out twelve years later, and was corroborated by DNA evidence. The convictions were vacated in 2002, but by then, the five had all served prison terms. A lawsuit brought by them against New York City still has not been settled.

Many people can’t fathom why anyone would confess to a crime he did not commit, but this happens more often than one would imagine. In the United States, interrogators are permitted to use deception when questioning suspects, and many use tactics that have been shown to increase the likelihood of people admitting to things they didn’t do. Adolescents are especially susceptible to these techniques, not only because they are less savvy than adults, but because the methods exploit adolescents’ cognitive immaturity.

One of the most common tricks is “minimization,” in which the alleged act is played down by the interrogator (“After all, you were only doing what your buddies told you to do”), and the suspect is led to believe that confessing to the more understated version of the crime will lead to kinder treatment and facilitate a speedier release from custody (“If you cooperate with me, I’m going to see if we can get you out of here as soon as possible, so that you can go home and see your parents”). Because adolescents, younger ones in particular, are especially drawn to immediate rewards and less likely to think about the consequences of their actions, they are more likely than adults to respond positively to these sorts of ruses.

Even when adolescents’ confessions aren’t false, they are often problematic because they are obtained without the adolescent’s full knowledge that what he says can be used against him in court. In theory, the requirement that adolescents be read their Miranda rights (“You have the right to remain silent,” and so forth) is supposed to prevent adolescents from making false or ill-advised confessions, but studies have found that adolescents under the age of fifteen don’t really understand what the Miranda warning actually means. I once asked a very intelligent twelve-year-old if he understood what it meant when a police officer told someone that he had the right to remain silent. (He had told me that he had seen people being read their rights on plenty of episodes of Law and Order.) The child thought about it for a moment and replied, “It means that you don’t have to say anything until the police officer asks you a question.”

 


  Drawing the Line


 

Studies of adolescents’ susceptibility to false confessions, as well as their criminal responsibility, are part of a larger discussion of where we should define the age of legal majority. All societies have to grapple with deciding who is old enough to take on the responsibilities and be granted the privileges of adulthood, and who is still too young for this. There was a time when societies drew distinctions between adolescents and adults on the basis of things like whether they had matured physically or entered into some specific role of adulthood, like owning property, but those days disappeared long ago in most parts of the world. In modern society, such distinctions are normally based on chronological age. Most countries pick an age—usually eighteen—and use this for all legal purposes. People of the same age are all treated the same way, regardless of how mature they are in comparison to their peers.

The “one age fits all” definition of adulthood is both efficient and not subject to discriminatory bias. A system in which psychological maturity is judged on a case-by-case basis is not only cumbersome, but open to prejudice. This was the reason to disagree with the more conservative members of the Supreme Court who dissented from the majority opinions in the cases that banned the juvenile death penalty and mandatory life without parole for juveniles. The dissenting justices acknowledged that most adolescents were less mature than adults, but pointed out that surely some of them were just as capable. Instead of banning the death penalty or life without parole for all people younger than eighteen, they asked, why not let judges and juries make these decisions on an individual basis? That would permit them to punish the juveniles who thought and behaved just like adults as if they were adults under the law.

In theory this makes sense. In practice, though, it is loaded with potential problems. Judgments of adolescents’ maturity are fraught with error and tainted by bias—for instance, studies find that black adolescents are judged as more adult-like than white adolescents who’ve committed the same crimes, even when black people are doing the judging. Additionally, an adolescent can be made to appear more mature (by dressing in an adult outfit) or less so (by dressing like a child). Aspects of the adolescents’ appearance or behavior that are not genuinely indicative of his maturity—facial expressions or posture, for example—can affect people unconsciously.

It is true that using chronological age alone to make decisions about who is an adult and who isn’t doesn’t allow reasonable exceptions to the rule—for example, permitting especially mature sixteen-year-olds to vote, or prohibiting exceptionally irresponsible twenty-two-year-olds from buying alcohol. But the alternative isn’t practical. Even if it were possible to fairly and accurately assess a person’s psychological maturity, doing so would be enormously burdensome. Imagine what it would be like if passing a maturity “test” (if one even existed) were required to purchase liquor or be admitted to an R-rated movie.

There is a different problem with using a single chronological age to define legal adulthood, though. The same age may not be appropriate for different kinds of decisions. In the United States, as opposed to most of the rest of the world, we address this concern by deciding what age is “mature enough” on an issue-by-issue basis. Although the presumptive age of majority in America is eighteen, as it is in most other countries, we deviate from this guideline more often than we adhere to it. Consider, for instance, the different ages we use to determine when people can make independent medical decisions, drive, hold various types of employment, drop out of school, marry without their parents’ permission, view R-rated movies without an adult chaperone, vote, serve in the military, enter into contracts, buy cigarettes, and purchase alcohol. The ages generally range from fifteen to twenty-one, although there are some outliers, such as when someone can be tried as an adult (in most states, this is fourteen, but in some, a child accused of murder can be tried as an adult at any age), or the age at which someone can rent a car without paying an “underage premium,” which can be as old as twenty-five, depending on the rental company.


Although this issue-by-issue approach is also reasonable in principle, it’s problematic in how we apply it. Because we don’t rely on science to link specific ages to specific rights or responsibilities, we end up with laws that are bafflingly inconsistent, at least when viewed through the lens of science. Here’s an example: A friend of mine who directs a national organization that advocates on behalf of juveniles in trouble with the law once received a phone call from the director of an adult prison, asking for advice on how to handle the request of an adolescent inmate who wanted to smoke cigarettes, but who was below the minimum legal age to purchase tobacco. In other words, it was fine to prosecute and punish this person as an adult, but illegal to let him enjoy the privileges of adulthood while he was serving his adult sentence in an adult prison! How can we rationalize sentencing juveniles to adult prisons before they are old enough to buy cigarettes, or sending young people into combat before they can buy beer? The answer is that policies that distinguish between adolescents and adults are made for all sorts of reasons, and science is only one of many considerations.

The reason we use sixteen as the minimum driving age in the United States is a case in point. There are very few activities more dangerous than driving a car. Of all the things we let adolescents do before they have developed mature judgment, driving makes the least sense.

When automobiles were first introduced, there were no age restrictions—indeed, there were no driver’s licenses of any sort. As it became clear that traffic safety was an issue, states began licensing drivers and setting a minimum driving age, most commonly eighteen, which is where it stands today in most of the developed world.

In the 1920s and 1930s, many states lowered the driving age from eighteen to sixteen, but not because people suddenly discovered that sixteen-year-olds were more mature than they had thought. In urban areas, lowering the driving age allowed sixteen- and seventeen-year-olds to take jobs that required operating a car or truck. In rural areas, it permitted teens to drive motorized vehicles on public roads in order to transport farm equipment. (Operating motorized equipment within a family farm was already permitted, even for much younger children, but this permission did not extend to driving these vehicles on roads.) As concerns about the high rate of teen driving fatalities have grown in recent years, many states have adopted a policy called “graduated driver-licensing,” which lets sixteen-year-olds drive, but only under certain circumstances (e.g., no other passengers in the car, not driving after a certain hour).

The regulation of drinking is similarly disconnected from the science of adolescent development. After Prohibition ended, the minimum drinking age was established at twenty-one in the majority of states. During the early 1970s, several of these states lowered this age to eighteen, nineteen, or twenty. The voting age recently had been lowered to eighteen, which was done because many politicians argued—most vociferously, Edward Kennedy—that it hadn’t been fair to send eighteen-year-olds to Vietnam but prohibit them from voting. Some states extended this logic by bringing their drinking age closer in line with the military draft and the new voting age. Some politicians felt it also was unfair to make people serve in the military but deny them the right to drink.

After it emerged that lowering the drinking age led to an increase in highway fatalities, advocacy groups launched an effort to persuade these states to return the age to twenty-one. Because some states agreed but others did not, minors began driving across state lines to purchase alcohol—or, worse yet, to drink—and then drive back home. In 1984, the federal government passed legislation that mandated a reduction in highway funding for any states that did not set the minimum drinking age at twenty-one. Every state complied.

Today, the United States is one of only three developed countries that doesn’t permit people to drink when they reach eighteen (the others are Iceland and Japan, which set the minimum drinking age at twenty). The important point, though, is that no new discoveries about adolescent development have ever prompted changes in the minimum drinking age. It is unlikely that adolescents are either less or more mature today than they were when they were allowed to buy alcohol at the age of eighteen.

 


  Adolescents’ Right to Make Decisions About Abortion


 

Whether one age of majority should apply to multiple legal issues became a point of controversy after the Supreme Court abolished the juvenile death penalty. The court’s decision in that case drew extensively on an amicus curiae (friend of the court) brief submitted by the American Psychological Association. Citing evidence from both the brain and behavioral sciences, psychologists had taken the position that adolescents are inherently less blameworthy than adults because of their developmental immaturity.

Although this argument stood on solid scientific footing, it appeared to contradict a stance the same organization had taken in an earlier case, which concerned whether a minor should be allowed to obtain an abortion without notifying her parents. In its brief to the Court in that case, psychologists had argued that adolescents had comparable decision-making skills to those of adults, and that there was no reason to require young women to notify their parents before terminating a pregnancy.

It looked like the American Psychological Association was trying to have it both ways. In opposing the juvenile death penalty, the organization said that science showed that adolescents were not as mature as adults, but in arguing for adolescents’ right to make abortion decisions without telling their parents, the APA contended that the science showed that they were plenty mature. To some observers, it looked like the whole developmental-immaturity argument was just a convenient fabrication concocted by liberal child psychologists to suit their political goals.

Within two years of abolishing the juvenile death penalty, the Supreme Court heard a new case about parental involvement in adolescents’ abortion decisions. Those who opposed allowing adolescents to make these decisions on their own seized on the Court’s characterization of adolescent immaturity in the juvenile death-penalty case and used it to argue in favor of parental-involvement requirements. They pointed out that if adolescents were too immature for the death penalty, they were too immature to make abortion decisions.

This debate highlights the problem with using one age for every legal line we draw between adolescents and adults. Simply put, there isn’t a single age when people become psychologically mature.

Different regions of the brain develop along different timetables, and as a result, different abilities reach adult levels of maturity at different ages. It’s not until age eighteen or older that we can reliably control our impulses, stand up to peer pressure, and resist the temptation to take risks because of the prospect of an attractive reward. But under good conditions—when they are not overly aroused emotionally or pressured by time or by other people—fifteen- and sixteen-year-olds can reason just as well as adults.


This is why it is not hypocritical or disingenuous to suggest one age for death-penalty eligibility and another for the right to get an abortion without parental permission. The circumstances surrounding each situation are different. Adolescents’ decisions to commit crimes—if one can even call them “decisions”—are usually rash and often made in the presence of peers, like the convenience store robbery that led to Joseph Mahoney’s life imprisonment. But their decisions about terminating a pregnancy can be made in an unhurried fashion and in consultation with adults. Indeed, to help ensure that abortion decisions are not made rashly, more than two-thirds of all states require any woman seeking an abortion—regardless of her age—to receive some type of counseling before the procedure is performed, usually including information about the specific procedure as well as the health risks of abortion and pregnancy. Twenty-five states mandate a waiting period of at least twenty-four hours between the counseling and the medical procedure. Very few pregnant teenagers decide to terminate a pregnancy hastily or without adult advice. It’s pretty much impossible.

That’s not the case where crime is concerned. Adolescents’ crimes more often than not are impulsive and unplanned and typically committed with peers. Emotions often get in the way of good judgment. As a consequence, the circumstances that define “mature” behavior in each situation are clearly different. Resisting peer influence and checking one’s impulses are far more important in criminal decision making than abortion decision making, in part because society structures the latter to encourage consultation with adults and avoid hasty choices.

Thus far, research on adolescent brain development has had its most far-reaching impact on criminal law. In addition to the Supreme Court cases that banned the juvenile death penalty and placed limits on life without parole, several states have changed, or are reconsidering, their laws governing whether juveniles can be tried as adults. Drawing on research indicating that brain systems governing impulse control are slow to mature, some states have raised the age at which juveniles can be prosecuted in adult court, and others have mandated that younger adolescents’ competence to stand trial be evaluated before they can be transferred to the adult system. In other states, added protections have been mandated for adolescents undergoing interrogations, such as requiring the presence of a parent or attorney, or videotaping the questioning so that it can be reviewed later to evaluate whether unduly coercive techniques were used.


 


  Rethinking the Boundary Between Adolescence and Adulthood


 

We don’t yet know whether findings from the study of adolescent brain development will influence changes in arenas other than criminal law. As is usually the case when science appears in court, research on adolescent brain development is usually used to justify a change in the law that already had support for other reasons. After all, there is no good scientific reason to maintain the minimum legal driving age at sixteen, and plenty of evidence that this age is too low, but attempts to raise the driving age to eighteen have been unpopular. Often, the most vehement opponents have been parents, who are annoyed at the prospect of having to chauffeur their teenagers.

Research on adolescent brain development does not point to an obvious chronological age at which a sharp legal distinction between adolescents and adults should be drawn for all purposes. Generally speaking, science indicates that people reach various kinds of maturity between the ages of roughly fifteen and twenty-two. Adolescents’ judgment in situations that permit unhurried decision making and consultation with others—what psychologists call “cold cognition”—is likely to be as mature as that of adults by age sixteen. In contrast, adolescents’ judgment in situations characterized by emotional arousal, time pressure, or the potential for social coercion—what psychologists call “hot cognition”—is unlikely to be as mature as adults until they are older, certainly no earlier than age eighteen and perhaps as late as twenty-one.

If developmental science were an important consideration in establishing the age of legal adulthood—as I believe it should be—a reasonable starting point would be to distinguish between two sets of regulations: those that involve cold cognition and those that involve hot cognition. Cold cognition is relevant to matters such as voting, granting informed consent for medical procedures (including abortion) or being the subject in a scientific study, and competence to stand trial in court. In all of these instances, adolescents can gather evidence, consult with advisors (such as their parents, physicians, or attorneys), and take time before making a decision. Time pressure and peer pressure aren’t usually factors. Given an adequate waiting period and the opportunity to discuss the decision with an adult, I see no reason why a pregnant sixteen-year-old shouldn’t be able to get an abortion or contraception without her parents’ involvement, or why we shouldn’t let sixteen-year-olds vote. (People this young can vote in Austria, Argentina, Brazil, Ecuador, and Nicaragua.)

I certainly wouldn’t recommend changing the age of legal adulthood to sixteen for all purposes, though. A later age is more sensible for matters that involve hot cognition, like driving, drinking, and criminal responsibility. Here the circumstances are usually those that bring out the worst in adolescents’ judgment—they frequently pit the temptation of immediate rewards against the prudent consideration of long-term costs, occur against a backdrop of high emotional arousal, and include other adolescents. These are the very conditions under which adolescents’ decision making is more impulsive, more risky, and more myopic than that of adults. Given this, I believe we ought to raise the minimum driving age to eighteen, set the minimum age of adult criminal responsibility at eighteen, and continue to restrict minors’ access to alcohol, tobacco, and, where it is legal, marijuana.

Whether the drinking age should be lowered from twenty-one to eighteen is a difficult and contentious issue. I must admit that I have a philosophical problem with prohibiting adolescents from purchasing alcohol until they are twenty-one but allowing them to serve in the military and face the dangers of combat when they are as young as eighteen (seventeen, actually, with their parents’ permission). Evidently, although drinking is considered too risky to leave to teenagers, the suggestion that combat may be too dangerous for people this age is seldom entertained.

It’s no mystery why this is. The military would have trouble meeting its staffing requirements without enlisting older teenagers. Males between the ages of seventeen and nineteen make up about 3 percent of the male civilian population, but account for more than 6 percent of all males in the military. The same is true for females. Females between seventeen and nineteen make up less than 4 percent of the civilian population, but nearly 8 percent of all females in the military. Male teenagers account for 13 percent of all males in the Marines. Female teenagers account for 16 percent of the Marines’ females.

Apart from the fairness issue, there is empirical evidence on both sides of the minimum-legal-drinking-age debate. On the one hand, setting the minimum legal drinking age at twenty-one has diminished automobile deaths among younger drivers, although the evidence is not as clear-cut as one might think. One problem in interpreting the drop in fatal crashes that occurred when the drinking age was raised to twenty-one in 1984 is that a decline in auto fatalities was already taking place before the age was changed, as a result of improvements in auto safety and increased awareness of the hazards of drinking and driving. It isn’t clear how much raising the drinking age further accelerated this trend. Given the fact that alcohol accounts for a large proportion of automobile fatalities at all ages (and especially between twenty-one and thirty), raising the drinking age to any degree will result in fewer highway deaths. There is nothing magical about picking twenty-one as the minimum age to purchase alcohol, though, and as I noted earlier, the United States has the highest minimum drinking age in the developed world.

Nor does it seem that the drinking age is the main problem, at least as far as highway safety is concerned. Virtually all European countries that set both the driving age and the drinking age at eighteen have significantly lower automobile-fatality rates than the United States. If we were genuinely concerned about improving adolescents’ health, raising the driving age would be the single most important policy change we could make. A scientifically informed discussion might lead to setting eighteen as the minimum age for both driving and drinking. That’s how most countries do it—and most countries have far fewer auto fatalities than the United States.

I don’t harbor any delusions about the use of scientific evidence to inform policymaking, though. Policymakers and advocacy groups use science the way that drunks use lampposts—for support, not illumination. If the political will is absent, no amount of science, no matter how persuasive it is, is going to change the law.


Conclusion

The discovery that adolescence is a time of heightened brain plasticity—comparable in many respects to the first few years of life—should radically transform our vision of the period. Traditionally, we have thought of adolescence as a period so inevitably fraught with difficulty—a perilous time for young people, a worrisome one for their families, and an exasperating one for their teachers—that most of our advice to adolescents, parents, and educators has been aimed at helping them avoid the pitfalls and hazards we presumed to be unavoidable. This has led to a view of adolescence as a struggle young people must suffer through and a battle the adults who care for them must endure.

Not surprisingly, most of our efforts to influence adolescent development are aimed at preventing or treating problems, rather than optimizing healthy development. Unlike zero to three, where our focus has been largely on encouraging positive growth and development through early intervention and education, our emphasis during adolescence has been almost entirely on preventing problems. We spend our time telling adolescents what they shouldn’t do, rather than guiding them toward what they should—and can—do.

As I described in chapter 1, it’s obvious that our current approach to adolescence has not been working. American high-school students’ achievement has not improved in three decades and lands at or near the bottom of global rankings despite relentless efforts at school reform; surveys reveal high rates of mental health problems and unhappiness among our teenagers and young adults; and we face continuing epidemics of adolescent obesity, binge drinking, violence, and unsafe sex, despite substantial investments in efforts to educate young people about risky and unhealthy behavior.

Our current approach has been calibrated to help young people survive, when we should be helping them thrive. And thriving during adolescence depends above all on developing strong self-control. Countless studies indicate that people with a superior ability to regulate their feelings, thoughts, and behaviors are more successful in school and at work; less vulnerable to a wide range of psychological difficulties, such as depression, anxiety, and eating disorders; and less likely to engage in risky behavior, such as drug use, delinquency, reckless driving, and unprotected sex. If we can help children and adolescents develop better self-regulation, we will significantly improve the health and well-being of the nation as a whole.

The fact that adolescence lasts longer than ever gives this goal added import and urgency. The elongation of adolescence, a product of the declining age of puberty and the increasingly older age at which young people enter the conventional roles of adulthood, has three profound implications.

First, a longer adolescence has made self-control more important than ever before, because people must be able to delay the gratification that comes with the independence of adulthood that much longer. I’ve used the example of waiting until one is married before having sex to illustrate just how hard (if not impossible) it is to endure such a long period between the beginning and end of adolescence, but this example is also a reasonable metaphor for what adolescence has become: an incredibly lengthy time between the first taste of adulthood and the opportunity to satisfy the urges it stimulates. As I’ve pointed out, puberty sparks all sorts of arousal, not just the sex drive. The fact that it takes place so much earlier today than in the past means a much longer period between when the “engines” are ignited and when the “brakes” have matured. This has made adolescence a much riskier period.

Second, the fact that adolescence starts earlier and lasts longer has increased the advantage that the affluent enjoy over the underprivileged, because the former are more likely to have the neurobiological, psychological, familial, and institutional resources necessary for successful self-regulation. Adolescents who grow up in middle-class families enter the world with stronger self-control to begin with, and they are more likely to be raised in ways that foster its maturation, have easier access to educational and extracurricular experiences that further its growth, and have people in their lives who can protect them from the dire consequences of occasional lapses in self-control that are inevitable at this age. Adolescents without these advantages are not only less likely to acquire the additional years of schooling needed for success in the world of work, they are also more likely to cut adolescence short by taking on the roles of adulthood at an earlier age. This not only hurts them financially, but neurobiologically and psychologically too. Rather than criticize those young people who are lucky enough to be able to take more time before becoming adults, we might instead think about how we might share this opportunity with those who are less psychologically and socioeconomically fortunate.

Finally, a longer time between the beginning and end of adolescence means that the window of risk and opportunity created by the brain’s exceptional sensitivity to the environment is open that much longer. The increased brain plasticity that marks adolescence is especially good news because the brain systems that govern self-control are particularly malleable. The challenge we face as parents, educators, and adults concerned with the well-being of young people is figuring out how to take advantage of this opportunity, by providing adolescents with new experiences and responsibilities that stimulate brain development, while limiting their exposure to situations and substances that threaten their health while their self-control is still immature.

 


  Some Recommendations


 

Our new understanding of adolescence should inspire significant changes in how we raise, educate, and treat young people. Based on this new knowledge, I offer the following recommendations for parents, educators and employers, and policymakers.

 


  
    FOR PARENTS:
  


 

Lessen the chance that your child will go through puberty early. The early onset of puberty increases adolescent boys’ and girls’ risk taking, substance abuse, and delinquency, and elevates girls’ risk for depression and eating disorders. Early puberty also increases a woman’s chances of developing cancer (the jury is still out on whether it has a similar impact on men). A century ago, the decline in the age of puberty was due mainly to improvements in health and nutrition. Today, however, it is due to more worrisome causes, including obesity, the proliferation of endocrine-disrupting chemicals, and increased exposure to artificial light.

In order to reduce the chances of obesity, parents should see that their kids eat less sugar and fat and more fresh fruit and vegetables, and get at least an hour of aerobic exercise each day. In order to reduce children’s exposure to light, parents must establish and enforce reasonable bedtimes (preschoolers need between eleven and twelve hours of sleep each day; elementary-school children need at least ten) and limit their children’s screen-based entertainment, which not only contributes to overall light exposure but disrupts their sleep as well.

There is growing awareness of the harmful effects of endocrine disruptors, and perhaps their presence in the environment will decline if sufficient pressure is placed on regulatory agencies to prohibit their use. In the meantime, parents should minimize their children’s exposure to pesticides and plastics that contain chemicals known to interfere with normal hormonal development. These chemicals are, unfortunately, ubiquitous in modern society, but special care should be taken to read product labels and avoid exposure to soft vinyl products with a strong smell, certain plastics (especially those labeled with the numbers 3 and 7, or known to contain BPA), and substances that contain phthalates (which are found in many soft plastics as well as many cosmetics) or parabens (a type of preservative contained in many cosmetics, shampoos, and sunscreens).

Taking steps to reduce childhood obesity, screen time, and exposure to harmful chemicals will have added benefits beyond postponing puberty. Obesity is a risk factor for numerous maladies, including cardiovascular disease and diabetes. The increased time children spend in front of TV and computer screens contributes to sleep deprivation, which is associated with lower school achievement, higher rates of psychological disorder, and accidental injuries. Exposure to manmade chemicals that alter our biological functioning is linked to many types of illness, most notably cancer.


 

Practice authoritative parenting. The earlier onset of puberty makes it more crucial than ever that parents help their kids develop stronger self-regulation. By practicing authoritative parenting during childhood and adolescence, parents will enhance their children’s school achievement and lower the chances that their adolescents will engage in risky and reckless behavior; use or abuse alcohol, tobacco, and illicit drugs; get in trouble with the law; have precocious or unprotected sex; and develop mental health problems like depression, anxiety, and eating disorders.

Authoritative parenting requires that parents do three things as often and as consistently as possible: be warm, be firm, and be supportive. Parents can increase the level of warmth in their relationship with their children by making a concerted effort to be more physically affectionate, more forthcoming with compliments when they are deserved, more actively involved in their children’s lives, and more attentive and responsive to their children’s emotional needs. Because children’s emotional needs change as they get older, it is helpful to read up on different stages of development to know what to expect as your child matures. It’s also important to just spend time together having fun. Every interaction doesn’t need to culminate in a life lesson.

Parents can make sure that they are firm by clearly expressing and explaining their expectations for their children’s behavior, by enforcing rules in a consistent but flexible manner, and by imposing consequences for misbehavior. Parents should not use physical punishment or be verbally hostile, though. A parent who has difficulty regulating his or her own behavior, and finds it hard to avoid lashing out physically or verbally, should seek help from a professional. If you’re not careful you’ll pass on your own poor self-regulation to your child.

Parents can support their children’s developing ability to exercise self-control in several ways. Use the technique of scaffolding (explained in chapter 7) to create learning situations in which your child is challenged but has a good chance of success. Don’t micromanage your child’s life in a way that deprives him of the opportunity to make any decisions or practice self-control. When you praise your child’s accomplishments, focus on the effort she invested, not on the outcome or her native ability. By focusing on her effort, you are sending the important message that determination and hard work are the keys to success.


 

Encourage activities that are likely to contribute to self-regulation. Children’s self-regulation can be strengthened through deliberate practice. Remember that self-control begets more self-control. Some specific exercises that may help your child are mindfulness meditation, yoga, and disciplined physical activity like tae kwon do or tai chi. Many helpful resources for meditation are available in books and apps. These apps typically have a narrator who explains the technique and guides you through the process. Meditation is also taught through workshops and classroom-based instruction, as are yoga, tai chi, and tae kwon do. Video instruction is also available for yoga and tai chi.

Organized sports, when overseen by coaches who understand and genuinely care about their players’ mental as well as physical health, can also contribute to the development of self-control, grit, and the ability to function as a member of a team. Even for young people who are not inclined toward organized athletics, getting sufficient aerobic exercise and rest—including adequate sleep—are crucial. All of these factors contribute to psychological and physical health in adults as well as children and teenagers, so it makes sense for you to do them, too.

 

Be aware of the emotional and social circumstances that can undermine your child’s judgment. Many adolescents who display excellent judgment and good self-regulation under optimal conditions don’t when they’re stressed, fatigued, or in groups with other teenagers. Watch out for these situations, and try to provide additional support and supervision when they arise. Remember that unsupervised, unstructured time with peers is often a recipe for risky and reckless behavior. The more you limit your adolescent’s time in these sorts of settings, the safer he will be. If your state has graduated driver-licensing that prohibits new drivers from driving with teen passengers, make sure that your child is in compliance, or retract his driving privileges. If your state has no such law, you would be wise to enforce this as a family rule. Multiple teen passengers in a car driven by an adolescent is as dangerous as drinking and driving.

 

Reduce your child’s exposure to stress. Just as the disciplined practice of self-control through things like meditation or yoga help strengthen the capacity, so can stress undermine it, by causing what psychologists call “dysregulation.” Making your home feel as gentle and calm as possible will help minimize your child’s dysregulation. This means keeping arguments to a minimum (both with your children and between you and your partner). Children benefit from being raised in a loving and happy family where people are kind, physically affectionate, and relaxed. Conversely, they are harmed by living in a home that is conflict-ridden, tense, unpredictable, or frenetic.

Strive to keep outside sources of stress, like work, from impinging on your home environment. I realize that this has become so much more difficult because the boundaries between home and work have been eroded by nonstop electronic communication. But filling your home with the pressures of the workplace adversely affects the mental health of everyone in your family—not just yourself. You may not feel as if you need a sanctuary from the office (you’re just kidding yourself if you really believe this), but that doesn’t mean that your child needs to live inside your pressure cooker, too. A healthy home environment is a calm and pleasant place where people can relax and have fun, not an extension of a stress-filled, deadline-driven workplace.

The same principle applies to pressures that can arise from kids’ own activities. Children benefit from extracurricular activities, but they also need time after school and on weekends when they can just unwind and do nothing in particular. Adolescents who attend demanding schools especially need time to decompress from very full days.

 

Don’t worry about whether your twenty-something child is taking too long to grow up. Prolonging adolescence isn’t necessarily bad; it may even be beneficial, at least under the right circumstances. The longer one can stay immersed in a world characterized by new and stimulating experiences, the longer one can benefit from the positive effects such experiences have on the brain.

It’s important for you and your adolescent to remember that this period is an opportunity for growth, but not a guarantee—growth depends entirely on how well the new activities are tailored to one’s needs and talents. For many, college will be the main source of stimulation. But not all adolescents are ready for the psychological demands of higher education immediately after high school. They might benefit from some time in the military or pursuing challenging service opportunities, like AmeriCorps. These activities are preferable to employment in an unstimulating entry-level job, like working behind the counter of a fast-food restaurant.

 


  
    FOR EDUCATORS AND EMPLOYERS:
  


 

Reimagine what secondary schools can accomplish. Growing interest in developing noncognitive skills, including self-regulation, is welcome. Schools must now incorporate activities into their curricula that build noncognitive skills. These activities include computer-based training to develop executive functions, meditation, aerobic exercise, structured physical activity that demands concentration, and programs explicitly designed to teach self-regulation. At a time of shrinking school budgets, I realize that any call to add more programs to the curriculum won’t be warmly embraced and may be ridiculed as extravagances. To this resistance I can only say that our persistently mediocre record of secondary-school achievement, despite the relatively long school days we force our adolescents to endure, suggests there’s plenty of room to rethink how that time might be more profitably spent. Given what we know about the importance of exercise for the development of self-regulation, one hour of each school day should be devoted to physical education. This will likely raise students’ test scores more than additional instruction.

 

Incorporate social and emotional learning into the middle-school curriculum. I noted in chapter 8 that there is good evidence that social and emotional learning (SEL) programs contribute to the development of self-regulation, especially when implemented in elementary or middle school, so long as they follow the “SAFE” principles: they are sequenced, active, focused, and explicit. Anyone who’s interested in bringing SAFE SEL programs to their school should consult the website of the Collaborative for Academic, Social, and Emotional Learning (CASEL), a nonprofit organization that conducts systematic evaluations of SEL program effectiveness, as well as the U.S. Department of Education’s What Works Clearinghouse, which maintains lists of school-based social and emotional learning programs with proven track records of success.

 

Make high school more demanding. It is laudable to incorporate more activities that promote noncognitive skills into our schools. But we cannot continue to ignore the fact that American students graduate with far less proficiency in academic skills than they should. A recent report on adults’ literacy and proficiency in math and technology indicates that Americans’ relative standing internationally is actually getting worse—a sorry comment indeed on the results of three decades of intensive school reform. Among those between fifty-five and sixty-five—that is, people who graduated high school around 1970—U.S. adults were above average in comparison to the rest of the world. Among those between forty-five and fifty-four, who graduated around 1980, Americans placed in the middle of the field. But among adults younger than forty-five—who graduated around 1990 or later—Americans’ performance was well below the international average.

Many factors have likely contributed to this disappointing trend. But one major contributor is the fact that American high schools are considerably less demanding than in the rest of the industrialized world. American teenagers describe school as boring and unchallenging, a view shared by students from other countries who spend part of their adolescence in the United States. Too much instruction is aimed at the rote memorization of facts. With the exception of students who are bound for the nation’s most prestigious colleges and universities, and those who are enrolled in AP and other advanced classes, young people are rarely pushed beyond their current capabilities. They don’t get the sort of stimulation necessary to develop brain regions that support higher-order cognitive skills and self-regulation. This is especially unfortunate in light of what neuroscience is teaching us about the importance of novelty and challenge during periods of brain plasticity. A false dichotomy has been drawn between the need to test students and monitor school performance, on the one hand, and the need for schools to help develop critical thinking, on the other. We can, and should, do all of these.

 

Spend less money and time on classroom-based health education. Everyone agrees that we must deter adolescents from risky activities like reckless driving and unprotected sex, but our efforts continue to yield meager results. That’s because adolescent risk-taking is not substantially reduced by classroom-based instruction, the customary preventive measure. Our schools and communities spend hundreds of millions of dollars every year on health-education programs that either have proven ineffective or have never been rigorously evaluated. Some instruction is necessary in order to communicate information and facts to students, of course, but much of what schools do is wasteful of time and resources. Concerted efforts to promote self-regulation will probably do more to reduce substance use, unprotected sex, and reckless driving than will conventional drug, sex, and driver’s education.

 

Promote authoritative parenting. Schools and communities can teach parents how to be more effective at home. This can be accomplished through community-based parent-education programs, counseling from health care practitioners about effective parenting, school-sponsored “clinics” for parents, and public service programming. Children whose parents do not practice authoritative parenting will be at a distinct disadvantage in school and in the workplace.

 

Prepare adolescents for the psychological demands of college, not just the academic ones. Promoting cognitive development beyond high school is essential to closing the gap between the haves and the have-nots. This can’t be accomplished simply by expanding college opportunities, however. Indeed, encouraging all students to enroll in college will have disastrous consequences unless our high-school graduates have the self-discipline, as well as the academic skills and financial resources, necessary to complete the requirements for a college degree. The high college-dropout rate reflects how poorly we prepare our high-school students for the demands that college places on self-regulation. We need to rethink college-preparatory education so that it includes activities that help foster self-regulation in addition to building academic skills. Having a few years of college no longer provides any occupational or financial advantage over merely graduating from high school. Increasing the number of people who attend college, but not the number who earn a degree (which is the current trend), only creates a larger pool of people who carry debt they can’t repay.

 

Employers of teenagers and young adults should learn about the latest findings on adolescent brain and behavioral development. For employers, the most important new news is that adolescents are sharply biased toward immediate rewards, less attentive to the potential downside of bad decisions, more shortsighted, less able to control their impulses, and more likely to make reckless decisions when they’re in groups of their peers. More careful, scientifically informed management of adolescent employees can enhance young people’s work experiences and improve employers’ bottom lines.

 


  
    FOR POLICYMAKERS:
  


 

Rethink our approach to public health policies aimed at young people. A lot of adolescents’ risky behavior results from neurobiological immaturity rather than ignorance or misinformation. An approach to public health that attempts to change the context in which teenagers and young adults live is more likely to reduce reckless and dangerous behavior than will one that tries to change their basic natures. There are many examples of effective “contextual” approaches to deterring risky behavior. Graduated driver-licensing significantly reduces teen auto crashes. Smoking can be deterred by raising the minimum purchase age for tobacco to twenty-one, which will help keep cigarettes out of high-school peer groups. Stronger enforcement of laws prohibiting the sale of alcohol to minors, as well as laws that punish adults who make “proxy purchases” for adolescents, will lower rates of teen drinking. Making condoms available through school-based clinics has been shown to lower rates of unprotected sex without increasing rates of sexual activity. Providing more extensive afterschool activities for adolescents will limit opportunities for unstructured and unsupervised time, a well-known contributor to delinquency.

 

Treat juveniles who commit crimes as juveniles, not as adults. In practice this means maintaining a separate juvenile justice system for adolescents under the age of eighteen, an approach to juvenile sentencing that emphasizes rehabilitation rather than punishment, and strict limits on trying juveniles as adults. This latter option should be used very rarely and prohibited in the case of first-time offenders, nonviolent offenders, and offenders under age fifteen. Transferring adolescents to the adult system increases, rather than decreases, their risk for recidivism.

 

Rethink age boundaries between adolescents and adults to bring them more in line with the findings from scientific studies. Many of our legal boundaries simply don’t make sense in light of what we’ve learned about how adolescents think. By the time people are sixteen, their competence to make informed decisions when they are given opportunities to think them through is comparable to that of adults. People as young as sixteen therefore should be permitted to vote, grant informed consent to receive health care (including abortions and contraceptive services), participate as subjects in research without needing parental permission, and view and purchase the same mass media as adults. On the other hand, adolescents are worse than adults at regulating impulses and exercising sound judgment when they are emotionally aroused and with friends. For this reason, we should raise the driving age to eighteen and maintain and enforce minimum purchase ages for substances such as alcohol and, where it’s legal, marijuana.

 


  Some Final Thoughts


 

I am not the first person to raise concerns about the well-being of America’s youth, by any means. But the conversation I believe we need to have is a different one than those we have had over the past three decades, in several respects.

First, the conversation cannot be limited to just one group of involved parties. Parents, educators, politicians, businesspeople, health care professionals, and other adults who assist in the rearing of our adolescents all need to be involved, because no single group on this list is the sole cause of the problems adolescents have, and no single group can possibly provide the solution. Nor is it useful to pin the blame for these problems on any one sector of society. The usual finger-pointing has gotten us nowhere, because the problems our adolescents exhibit are multiply determined, typically with small, but nevertheless significant, contributions from numerous forces. This makes it virtually impossible to make headway by addressing any one contributing cause in isolation from the others, because each cause by itself only contributes a small amount to the problem.

Second, the conversation needs to be about the whole range of issues we need to address, treating them not as separate problems but as interrelated ones. Seemingly different problems that are common during adolescence, like obesity, reckless driving, dropping out of college, substance abuse, unintended pregnancy, bullying, and suicidal thinking, share many of the same underlying causes, and our failure to recognize their commonalities has impeded our progress in ameliorating them. Many of the same factors that lead some adolescents to binge drink encourage others to have unprotected sex, others to commit crimes, and still others to fail in school. Unfortunately, funding for research on these problems and programs to address them provides inadequate support for studying or addressing their interrelatedness or shared causes. A good deal of lip service is paid to the need for cross-disciplinary collaboration, but this is by far the exception rather than the rule.

Third, the discussion must focus not only on how to prevent problematic development, but on how to promote positive development. Preventing problems is crucial, of course, but most of us want more for our young people than for them to merely survive adolescence. We want our teenagers and young adults to be healthy and vibrant, not simply free of disease; optimistic and exuberant, not simply “nondepressed”; ethical and compassionate, not simply law-abiding; intellectually curious and eager to succeed in academic and occupational pursuits, not simply content to do just what it takes to avoid failing; and goal-oriented and hopeful, not simply satisfied with maintaining the status quo. Most of what is written for parents and practitioners is aimed at preventing or treating problems, rather than on optimizing healthy development. This needs to change.

Finally, the conversation needs to be grounded in a new concept of adolescence, which recognizes that it is now a longer and more important stage of development. This conversation must also apply the insights into adolescent brain development that have emerged over the past two decades. We need a national focus on this age period that is similar in magnitude to that which has focused on zero to three.

Periods of heightened brain plasticity are times when our experiences are likely to have enduring effects. We have known for some time that the first few years of life constitute one such period. We now know that adolescence is another.

The brain will never again be as plastic as it is during adolescence. We cannot afford to squander this second opportunity to help young people be happier, healthier, and more successful. Adolescence is our last best chance to make a difference.
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[>] the most vehement opponents have been parents: Martha Irvine, “Teen Driving Age Should Be Raised, Says Auto Safety Group,” Huffington Post, September 9, 2008.

[>] enlisting older teenagers: Data on teenagers in the military come from the U.S. Department of Defense, Population Representation in the Military Services, 2011.

[>] the evidence is not as clear-cut: Christopher Carpenter and Carlos Dobkin, “The Minimum Legal Drinking Age and Public Health,” Journal of Economic Perspectives 25, no. 2 (2011),  133–56.

[>] a decline in auto fatalities was already taking place: Miron and Tetelbaum, “Does the Minimum Legal Drinking Age Save Lives?”

[>] significantly lower automobile-fatality rates: International Transport Forum, Road Safety Annual Report 2013 (Paris: OECD, 2013).

[>] most countries have far fewer auto fatalities: Ibid.

[>] the way that drunks use lampposts: Attributed to the Scottish poet Andrew Lang.

 

CONCLUSION

 

[>] read up on different stages of development to know what to expect as your child matures: For a guide to development during adolescence, see my earlier book, You and Your Adolescent: The Essential Guide to Ages 10–25 (New York: Simon & Schuster, 2011).

[>] Americans’ performance was well below the international average: OECD, Skilled for Life (Paris: OECD, 2013).

[>] Transferring adolescents to the adult system: Scott and Steinberg, Rethinking Juvenile Justice.
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Footnotes

* You may be wondering why, if the brain is also highly plastic very early in life, we have difficulty recalling events from this time. Few of us can remember events that happened before we were three or so. It is thought that the production of new neurons during infancy in the hippocampus, a part of the brain that is important for memory, disrupts previously encoded events (the development of new neurons slows considerably after the very early years). In other words, during infancy one type of plasticity (the development of new neurons) disrupts the effects of another (the development of new neuronal connections).
[back]



*  Because most research on plasticity is conducted on rodents, which have a very short period of development between birth and puberty (only about thirty days in mice), it is much harder to draw boundaries between childhood and adolescence in laboratory animals than in humans; scientists who study mice usually talk about development before puberty (which includes “infancy”), around puberty (“adolescence”), and after puberty (“adulthood”). If the course of brain plasticity is one that starts high, falls, increases, and then falls again, this would be hard to document in an animal with such a short lifespan.
[back]



*  In an analysis my colleagues and I conducted using Monitoring the Future, an annual survey of a nationally representative sample of Americans who graduated high school between 1977 and 2010, we looked at the correlations among the ages at which people made various transitions into adult roles. Each graduating class’s average age at the time of their first marriage was the strongest correlate of how old the graduates were when they completed their last year of education, began their first full-time job, set up their own households, or had children.
[back]



*  It was trending downward long before the twentieth century, so we know that the decline was not due to industrialization or the introduction of the automobile.
[back]



*  In case you were wondering, how old a woman was when she went through puberty has nothing to do with her age at menopause.
[back]



*  I have changed the names of the involved parties and some of the minor details of the incident.
[back]



*  In previous cases, courts have held that a school’s need to carry out its educational mission trumps students’ First Amendment rights to free speech. Students are welcome to express their opinions, but the expression can’t get in the way of the school carrying out the business of education.
[back]



*  Adults are more “successful” at killing themselves, but adolescents try more frequently.
[back]



* Apparently, the child wasn’t aware that correlation is not necessarily causation. Teen parents are also, by and large, poorer than people who don’t have children until they are adults, and children born into poverty are relatively less likely to succeed in school, regardless of how old their parents were when they were born.
[back]



* The measure was how long people waited before making their first move on a task that required planning out a strategy.
[back]



* I have since learned from KIPP’s founders that college-graduation rates have improved a bit in several KIPP schools, but that they are still far behind KIPP’s expectations.
[back]



* This individual’s name and some of the minor details of his life have been changed.
[back]



* The widely reported assertion that today’s young adults are more narcissistic than their elders is misleading. The study that led to this conclusion found that young adults scored higher on a measure of narcissistic personality disorder than people sixty-five and older. But so did adults in their thirties, forties, fifties, and early sixties. Young adults did not differ from these groups, however.
[back]



* I’ve changed the names of some of the people and altered some of the details in the cases discussed in this chapter.
[back]



* Not all of them do, though. When a reporter once asked my opinion of a California prosecutor’s initial decision in 1996 to charge a six-year-old with attempted murder, I said that perhaps he was trying to send a message to first-graders all over the country.
[back]
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