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PREFACE

		Centuries ago, the philosopher Jeremy Bentham wrote, “Pain and pleasure … govern us in all we do, in all we say, in all we think.” There is little doubt that we are drawn to physical pleasure and work hard to avoid physical pain. But do they “govern us in all we do”? Is this all that we are? I think they govern us far less than we typically assume. The institutions and incentive structures of society operate largely in accordance with Bentham’s claim and thus are missing out on some of the most profound motivators of human behavior.

		What Bentham and the rest of us typically overlook is that humans are wired with another set of interests that are just as basic as physical pain and pleasure. We are wired to be social. We are driven by deep motivations to stay connected with friends and family. We are naturally curious about what is going on in the minds of other people. And our identities are formed by the values lent to us from the groups we call our own. These connections lead to strange behaviors that violate our expectation of rational self-interest and make sense only if our social nature is taken as a starting point for who we are.

		Over the past two decades, my colleagues and I have created a new kind of science called social cognitive neuroscience. Using tools like functional magnetic resonance imaging (fMRI), we have made startling discoveries of how the human brain responds to the social world—discoveries that were not possible before. These findings repeatedly reinforce the conclusion that our brains are wired to connect with other people. Some parts of the social mind can be traced back to the earliest mammals hundreds of millions of years ago. Other parts of the social mind evolved very recently and may be unique to humans. Understanding how these mental mechanisms drive our behavior is critical to improving the lives of individuals and organizations. This book will illuminate the neural mechanisms of the social mind and how they relate to making the most of our social lives.
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CHAPTER 1
Who Are We?

		Irv and Gloria lived the American dream for more than half a century. Depression-era children, they lifted themselves up from humble beginnings to become the toast of Atlantic City. They met when they were barely teens and spent their high school years going steady. Irv was admitted to Duke University, but then he signed up to serve his country as a naval pilot in World War II. When he went off to training camp, Gloria went with him. They were married just after the war and gave birth to two baby boomers who went on to become successful lawyers. Irv built the house he and Gloria lived in with his own hands. Later, he worked in real estate, and Gloria worked in his office with him. They had a knack for the business, and it didn’t hurt that they had been savvy enough to purchase a few parking lots that the emerging casino industry would later want to snatch up. Irv and Gloria were inseparable. They lived, worked, and vacationed together.

		At the age of sixty-seven, Irv learned that he had advanced prostate cancer, and he died soon after. Irv’s death was a devastating blow to Gloria. People deal with tremendous adversity all the time and find ways to move on, but Gloria never did. She spent the rest of her days fixated on the loss of her partner, while her mind and memory slowly deteriorated. Over time, she became a different person. Before, she had always been charming and witty, if somewhat of a worrier. After Irv’s passing, she became self-centered, inattentive, and even mean-spirited at times.

		Gloria’s friends wondered what had happened to her as they abandoned her one by one. Family struggled to put up with her moods and behavior. Most of the explanations offered for the changes she had undergone focused on neurobiology. Maybe she had some form of Alzheimer’s disease or dementia? But nothing really supported such a diagnosis other than her growing memory loss. Some asked whether the medication she was taking to deal with her acute grief had left her with long-term neurological damage. Gloria, however, did not ponder such questions. She knew what was wrong—she would rather have died than live another day without Irv. I know this because she told me every chance she got. She was my grandmother. In her mind, she was dying of a broken heart. Years later, when I asked my father what had led her to change so radically, he said, “She died the moment he died. She didn’t have a happy moment after.”

		Growing up, I had seen my grandparents as models of adulthood, of a strong, healthy marriage, and of the benefits of lifelong companionship. I spent my early summers living in their house, the one that Pop Irv built. I noticed how attentive and loving they were with each other and how they engaged with everyone else around them. Today, like Irv and Gloria, my wife and I work in the same profession in offices that are 20 feet apart. I learned from my grandparents that this is what it means to be happy. Why is it that the same relationship that can make you so happy for so many years can make life feel like it isn’t worth living when the relationship is over or a loved one has passed on? Why have our brains been built to make us feel so much pain at the loss of a loved one? Could our capacity to feel so much pain be a design flaw in our neural architecture?

		The research my wife and I have done over the past decade shows that this response, far from being an accident, is actually profoundly important to our survival. Our brains evolved to experience threats to our social connections in much the same way they experience physical pain. By activating the same neural circuitry that causes us to feel physical pain, our experience of social pain helps ensure the survival of our children by helping to keep them close to their parents. The neural link between social and physical pain also ensures that staying socially connected will be a lifelong need, like food and warmth. Given the fact that our brains treat social and physical pain similarly, should we as a society treat social pain differently than we do? We don’t expect someone with a broken leg to “just get over it.” And yet when it comes to the pain of social loss, this is a common response. The research that I and others have done using fMRI (functional magnetic resonance imaging) shows that how we experience social pain is at odds with our perception of ourselves. We intuitively believe social and physical pain are radically different kinds of experiences, yet the way our brains treat them suggests that they are more similar than we imagine.

		Social will focus on three major adaptations in our brains that lead us to be more connected to the social world and better able to take advantage of these social connections to build more cohesive groups and organizations. The neural overlap between social and physical pain is the first of these adaptations. It ensures that we will spend our entire lives motivated by social connection.

		Choosing a President

		On October 21, 1984, President Ronald Reagan and his challenger, former Vice President Walter Mondale, held the second of two nationally televised presidential debates in the run-up to the presidential election. President Reagan remained popular, but his support was softening in light of growing concerns about his age. His poor performance in the previous debate, three weeks earlier, had opened the door to questions about his mental fitness. If reelected, Reagan would become the oldest sitting president in U.S. history (he was seventy-three at the time of the debate). Reagan’s performance at this final debate is frequently cited as a turning point in the election, when Reagan’s popular support solidified, contributing to the largest electoral landslide in history.

		How did Reagan demonstrate that he was still in command of all of his faculties? Did he display his erudition on the current issues of the day? Did he play to his own strengths by vigorously attacking Mondale on issues like foreign policy or the tax code? No. It was Reagan’s comedic timing that allowed him to carry the day. Reagan delivered a series of prefabricated one-liners with aplomb, regained his momentum, and never looked back. The most notable zinger came when the moderator asked him if age was a concern in the election. Reagan famously replied, “I will not make age an issue of this campaign. I am not going to exploit, for political purposes, my opponent’s youth and inexperience.” Mondale, not exactly a spring chicken at fifty-six, later commented that he knew at that very moment he had lost the campaign.

		That night, nearly 70 million Americans watched the debate and came away convinced that the Gipper still had his mojo. Any fears people had that President Reagan had slipped were assuaged. But how we as a nation reached this conclusion on that night is surprising. Reagan himself didn’t change our minds about him. It took a few hundred people in the audience to change our minds. It was their laughter coming over the airwaves that moved the needle on how we viewed Reagan.

		Social psychologist Steve Fein asked people who had not seen the debate to watch a recording of it in one of two ways. Some individuals saw clips of the debate and the audience’s reaction as it was played on live television, while others saw the debate without being able to hear the audience’s reactions. In both cases, viewers heard the president deliver the same lines. Viewers who heard the audience laughter rated Reagan as having outperformed Mondale. However, those who did not hear the laughing responded quite differently; these viewers indicated a decisive victory for Vice President Mondale. In other words, we didn’t think Reagan was funny because Reagan was funny. We thought Reagan was funny because a small group of strangers in the audience thought Reagan was funny. We were influenced by innocuous social cues.

		Imagine watching the debate yourself (or maybe you did watch it). Would you think audience laughter could influence your evaluation of the candidates? Would you be influenced by those graphs that CNN shows at the bottom of the screen during today’s debates to indicate how a handful of people are responding to the candidates, moment by moment? Would it sway your vote? Most of us, I suspect, would say no. The notion that our decision about who should be the president of our nation could be altered by the responses of a few people in the audience violates our theory of human nature, our sense of “who we are.” We like to think of ourselves as independent-minded and immune to this sort of influence. Yet we would be wrong. Every day others influence us in countless ways that we do not recognize or appreciate. If this is true, why would our brains be built to be unwittingly influenced by people we don’t even know?

		Before judging the gullibility of our gray matter so harshly for using audience reactions to make sense of Reagan, let’s take a moment to appreciate just how difficult it is to read other people’s minds, to discern their character from the things they say and do. Thoughts, feelings, and personalities are invisible entities that can only be inferred, never seen. Assessing someone else’s state of mind can be a herculean undertaking. Was Reagan still Reagan? Or had his mental faculties diminished? How could we know the difference without extensive neurological examinations? We all engage in this kind of mindreading of others every day; and it is so challenging that evolution gave us dedicated neural circuitry to do it.

		While we tend to think it is our capacity for abstract reasoning that is responsible for Homo sapiens’ dominating the planet, there is increasing evidence that our dominance as a species may be attributable to our ability to think socially. The greatest ideas almost always require teamwork to bring them to fruition; social reasoning is what allows us to build and maintain the social relationships and infrastructure needed for teams to thrive. That the brain has a network devoted to this kind of mindreading of others is the second of the three major brain adaptations I will discuss in this book.

		The surprising thing is that even though social reasoning feels like other kinds of reasoning, the neural systems that handle social and nonsocial reasoning are quite distinct, and literally operate at odds with each other much of the time. In many situations, the more you turn on the brain network for nonsocial reasoning, the more you turn off the brain network for social reasoning. This antagonism between social and nonsocial thinking is really important because the more someone is focused on a problem, the more that person might be likely to alienate others around him or her who could help solve the problem. Effective nonsocial problem solving may interfere with the neural circuitry that promotes effective thinking about the group’s needs.

		The presence of a dedicated system for social reasoning in our brains still doesn’t explain why most people watching the presidential debate were so affected by the responses of the audience. In this situation, the social reasoning system appears to have failed, resulting in distorted perceptions of the debate. Some part of our minds mistook anonymous audience laughter as a valid indicator of Reagan’s mental vigor. Why would we substitute the judgment of others for our own? This was no momentary lapse. The world is filled with such laugh tracks and other contextual cues because our brains are designed to be influenced by others. Our brains are built to ensure that we will come to hold the beliefs and values of those around us.

		In Eastern cultures, it is generally accepted that only by being sensitive to what others are thinking and doing can we successfully harmonize with one another so that we may achieve more together than we can as individuals. We might think that our beliefs and values are core parts of our identity, part of what makes us us. But, as I’ll show, these beliefs and values are often smuggled into our minds without our realizing it.

		In my research, I have found that the neural basis for our personal beliefs overlaps significantly with one of the regions of the brain primarily responsible for allowing other people’s beliefs to influence our own. The self is more of a superhighway for social influence than it is the impenetrable private fortress we believe it to be. Our socially malleable sense of self, which often leads us to help others more than ourselves, is the third major adaptation I’ll be discussing.

		Social Networks for Social Networks

		Most accounts of human nature ignore our sociality altogether. Ask people what makes us special and they will rattle off tried-and-true answers like “language,” “reason,” and “opposable thumbs.” Yet the history of human sociality can be traced back at least as far as the first mammals more than 250 million years ago, when dinosaurs first roamed the planet. Our sociality is woven into a series of bets that evolution has laid down again and again throughout mammalian history. These bets come in the form of adaptations that are selected because they promote survival and reproduction. These adaptations intensify the bonds we feel with those around us and increase our capacity to predict what is going on in the minds of others so that we can better coordinate and cooperate with them. The pain of social loss and the ways that an audience’s laughter can influence us are no accidents. To the extent that we can characterize evolution as designing our modern brains, this is what our brains were wired for: reaching out to and interacting with others. These are design features, not flaws. These social adaptations are central to making us the most successful species on earth.

		Yet these social adaptations also keep us a mystery to ourselves. We have a massive blind spot for our own social wiring. We have a theory of “who we are,” and this theory is wrong. The goal of this book is to get clear about “who we are” as social creatures and to reveal how a more accurate understanding of our social nature can improve our lives and our society.

		Because real insight into our social nature has gained momentum only in the last few decades, there are tremendous inefficiencies in how institutions and organizations operate. Societal institutions are founded, implicitly or explicitly, on a worldview of how humans function. These are theories regarding the gears and levers of our nature that institutions try to operate on in order to strengthen society. Our schools, companies, sports teams, military, government, and health care institutions cannot reach their full potential while working from erroneous theories that characterize our social nature incorrectly.

		The same holds true for teams within an organization. How should team leaders think about the social well-being of their team members? Does feeling socially connected make people socialize more and work less, or does it make team members work harder because they feel more responsibility for the team’s success? Any team leader ought to know which of these claims is more likely to be true because it affects how the team should be managed. As we will see, neuroscience research indicates that ignoring social well-being is likely to harm team performance (and even individual health) for reasons we would not have guessed.

		Just as there are multiple social networks on the Internet such as Facebook and Twitter, each with its own strengths, there are also multiple social networks in our brains, sets of brain regions that work together to promote our social well-being.

		These networks each have their own strengths, and they have emerged at different points in our evolutionary history moving from vertebrates to mammals to primates to us, Homo sapiens. Additionally, these same evolutionary steps are recapitulated in the same order during childhood (see Figure 1.1). Parts Two, Three, and Four of this book each focus on one of these social adaptations:

		
			• Connection: Long before there were any primates with a neocortex, mammals split off from other vertebrates and evolved the capacity to feel social pains and pleasures, forever linking our well-being to our social connectedness. Infants embody this deep need to stay connected, but it is present through our entire lives (Part Two: Chapters 3 and 4).

			• Mindreading: Primates have developed an unparalleled ability to understand the actions and thoughts of those around them, enhancing their ability to stay connected and interact strategically. In the toddler years, forms of social thinking develop that outstrip those seen in the adults of any other species. This capacity allows humans to create groups that can implement nearly any idea and to anticipate the needs and wants of those around us, keeping our groups moving smoothly (Part Three: Chapters 5 through 7).
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		Figure 1.1 Emergence of Social Adaptations Across Evolution and Human Development (mya = millions of years ago) (illustration credit 1.1)

		
			• Harmonizing: The sense of self is one of the most recent evolutionary gifts we have received. Although the self may appear to be a mechanism for distinguishing us from others and perhaps accentuating our selfishness, the self actually operates as a powerful force for social cohesiveness. During the preteen and teenage years, adolescents focus on their selves and in the process become highly socialized by those around them. Whereas connection is about our desire to be social, harmonizing refers to the neural adaptations that allow group beliefs and values to influence our own (Part Four: Chapters 8 and 9).

		

		Smarter, Happier, and More Productive

		After considering how each of these networks shapes the social mind, we will turn to the all-important question for any scientific discovery: so what? How do we use what we have learned to improve the world in meaningful ways? In what ways do these social adaptations serve as principles for organizing groups, enhancing well-being, and bringing out the best in others and ourselves? In Part Five of the book, I will answer the so-what question for three domains of life. I will examine how our social connections can be enhanced in our daily lives to increase our overall well-being in life (Chapter 10). I will explore how we can make the workplace more responsive to our social wiring and how leaders can apply what we know about the social brain to improve workplace morale and productivity (Chapter 11). Finally, I will consider a number of ways that we can improve education, particularly in junior high, where motivation and engagement with learning typically plummet (Chapter 12). Humans are adapted to be highly social, but the organizations through which we live our lives are not adapted to us. We are square (social) pegs being forced into round (nonsocial) holes. Institutions often focus on IQ and income and miss out on the social factors that drive us. In Part Five, I will suggest ways to fix this, making us smarter, happier, and more productive. The social brain has a lot to teach us.

		A Note

		I came to the brain as an outsider, starting from an interest in philosophy and then getting a PhD in social psychology. I mention this here at the outset because I want you to understand that I appreciate what it is like to be interested in the brain but to find brain science daunting. The brain is at the seat of who we are, so it is intrinsically fascinating and holds the keys to unlocking untold mysteries. At the same time, the human brain is the most complicated device the universe has ever known. The brain contains billions of neurons, and each of these is connected to many others, creating an incalculable tangle of neural traffic. To make matters worse, we have awkward Latin names for each part of the brain (worse yet, multiple Latin names for the exact same part of the brain!). I spent years studying neuroscience before I stopped feeling completely overwhelmed. Throughout Social, I will focus on one brain region or system at a time. I will tell you what you need to know about the region or system, but I will keep the focus on what the study of such brain regions tells us about the mind, about who we are, about our social nature.
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CHAPTER 2
The Brain’s Passion

		When I was in graduate school, I went through a rough breakup with a girlfriend that left me feeling lost, as if I were half a person. After a few months of self-pity and unhappy happy hours, I made a decision to devote myself to self-improvement. If I was half a person, I had room to develop the other half. So I set out to become who I wanted to be and who I thought I ought to be. Within a year, I forgot all about this self-improvement plan and was simply myself again, but for a year, I was devoted to this project of becoming.

		During that year, I devoted a few hours each day to whatever it was I hoped would change my life for the better. But I had to make careful choices about how to spend these precious hours. I had to place my bets. What did I want to work at? What a person practices not only reveals what a person believes he or she can be better at but also reflects a bet that person has made about what is worth spending time improving. I decided to focus on becoming a better writer. I practiced writing in my spare time, throwing out entire passages I had written just to see if I could rewrite them more effectively. I studied art history, and I took folk guitar lessons, as well, but unlike my focus on writing, these pursuits didn’t produce any ripples that still affect my life today.

		It turns out our brains have a passion of their own; we know this because the brain seems to devote nearly all of its spare time to one thing. Unlike the different choices you and I might have made about how to divide up our free time, our brains, when given a chance, almost all seem to practice the same thing. Yes, our brains respond adaptively to whatever tasks they are given throughout the day. If you are an accountant completing a report on a deadline, the brain regions involved with math are recruited to support your calculations. If you are an art historian working as a curator at a museum, other brain regions might be brought online. But when the brain is not focused on a specific task, when there are no tax spreadsheets or art inventories to be updated, the brain turns to its lifelong passion.

		What is it that the human brain likes to practice? Clearly, it must be extremely important to our success and well-being in life. The brain did not evolve over millions of years to spend its free time practicing something irrelevant to our lives. Indeed, the discovery that the brain is constantly practicing something suggests that evolution has, in a sense, made a bet about the value of that particular thing.

		The Default Network

		In 1997, Gordon Shulman and his colleagues at Washington University published two papers back to back in the same issue of the Journal of Cognitive Neuroscience, a prestigious journal for neuroimaging research. At the time, positron emission tomography (PET) was a popular method for trying to identify which brain regions were involved in particular mental processes, such as memory, vision, and language. In PET scanning, subjects inhale radioactive tracers; using gamma rays, scientists can determine where blood, containing the tracers, is flowing to in the brain. When a region has more active neurons, more blood travels to that region. Prior to PET scanning, neuropsychologists were largely limited to waiting for the occasional and unfortunate brain injury as a result of disease or head trauma if they wanted to advance their understanding of where psychological processes occur in the brain. Sadly, the best periods in the history of neuropsychological research tended to cluster around major wars, because of all the war-related head wounds causing damage to different brain regions. PET scanning changed all of this. Scientists were able to study almost any psychological question, whenever they wanted, without harming anyone. It’s hard to overstate how profound this advance was.

		Shulman’s two papers had a single mission: to look at a set of nine previous PET studies to determine whether there were brain regions that were always activated across a variety of mental activities studied by cognitive psychologists. The first of these papers examined which regions were commonly activated by different tasks, including motor, memory, and visual discrimination tasks (such as indicating when an image changed slightly). The results were a little disappointing: only a few regions showed increased activity across all the tasks, and they weren’t very interesting brain regions. In hindsight, we know that these tasks rely on relatively distinct brain networks, so it makes sense that there wasn’t much overlap across these tasks.

		In the second paper the scientists asked the question, “What is more active in the brain when one is not doing one of these cognitive, motor, or visual tasks?” It was an unusual question. Typically neuroscientists have been interested in brain regions that are “switched on”—that become more active—when performing a task, identifying regions that help us accomplish it. Asking what in the brain becomes more active when you stop performing a task was a surprising approach. Thankfully, Shulman asked the question anyway. And he found a set of brain regions that were reliably more active when people were at rest, doing nothing, than when they were performing any of the specific tasks (see Figure 2.1). This paper set in motion a mystery that is still unsolved to this day. Why do we have brain regions that become more active when our minds go on their lunch break, so to speak—that is, when we are not doing anything in particular? It makes sense that areas of the brain involved in motor skills would quiet down when you finish doing a task that involves motor skills. But why would some regions of the brain systematically become more active when you are finishing a motor task—the same regions that become more active when you are finishing a visual task or a math problem?
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		Figure 2.1 The Default Network (illustration credit 2.1)

		Calculatus Eliminatus

		In the animated film of Dr. Seuss’ The Cat in the Hat, a “moss-covered three-handled family gradunza” has gone missing. The Cat employs the official-sounding but entirely fictional technique of calculatus eliminatus in order to track it down. According to the Cat, calculatus eliminatus requires identifying all the places the missing object is not. The only remaining location will necessarily have to be where the missing object is. Hardly an efficient approach to locating where you left your car keys.

		Nevertheless, early on, this was roughly the approach that scientists had to take with the network Shulman had discovered. Much more was known about what this network did not do than what it did. The early name given to describe the network was the “task-induced deactivation network” because it turned off in response to so many different kinds of tasks. In other words, tasks induce this network to turn off. Imagine having your job described in terms of all the things you don’t do. You’re the nonaccountant, nonmarketer, nonjournalist, nonsalesperson? Cool. But what is it you do exactly? The second name given to this network was the “default network” (or “default mode network”), which was better if only for its brevity. This name has stuck with neuroscientists. It refers to the fact that the network comes on by default when other tasks are finished.

		Let’s see if we can figure out a bit more about what this network does. Because participants lying in the PET scanner were not told to do anything during chunks of time when this network came on, it’s easy to imagine they were doing nothing. As a result, it is natural to describe this default network as the set of regions in the brain that turn on when you are doing nothing. However, there is an enormous difference between not being given a specific task and actually doing nothing. Imagine you are lying inside a PET scanner. Let’s say you are performing a routine cognitive task, such as indicating whether two letters on the screen are the same or different. After doing this for a minute, the word “Rest” appears. You know you have a minute of downtime before you have to start performing the boring task again.

		The experimenter can’t gauge what you do next, but your mind is hardly at rest. Go ahead and close your eyes for thirty seconds and try. If you did, your mind probably darted around from one thought, feeling, or image to another. Instead of being at rest, your mind was highly active. If you are like most people, you thought about other people, yourself, or both. In other words, you engaged in what psychologists call social cognition, which is simply another way of describing thinking about other people, oneself, and the relation of oneself to other people. A college sophomore asked to do boring repetitive tasks in a psychology experiment in order to earn money to take someone on a date will start thinking, as soon as there is a break in the task, about the girl, the date, and whether or not she really likes him.

		So perhaps the default network that comes on when we are given a break from performing cognitive tasks is involved in social cognition, the capacity to think about other people and ourselves. It took a while to find out whether or not that was true because social neuroscientists weren’t paying attention to research on the default network at first. What the brain does when we stop doing a motor task does not sound like the kind of thing a social neuroscientist would usually care about. But as it happens, the network in the brain that reliably shows up during social cognition studies is virtually identical to the default network. In other words, the default network supports social cognition—making sense of other people and ourselves.

		Default Social Cognition

		At this point, you might think, “Isn’t it obvious that people think about people when they are not otherwise engaged? Why is that so interesting?” When I first noticed the overlap between the default network and the social cognition network, I didn’t think it was particularly significant for this very reason. All this overlap tells us is that people typically have a strong interest in the social world and are likely to choose to think about it when they have free time.

		I have since become convinced that I had the relationship between these two networks backward. And this reversal is tremendously important. Initially, I thought, “We turn on the default network during our free time because we are interested in the social world.” While that is true, the reverse is also true and far more interesting: I now believe “we are interested in the social world because we are built to turn on the default network during our free time.” In other words, if this network comes on like a reflex, it may nudge our attention toward the social world. And not just to other people as objects in our environment. Rather, the default network directs us to think about other people’s minds—their thoughts, feelings, and goals. To take what philosopher Daniel Dennett called “the intentional stance,” it promotes understanding and empathy, cooperation, and consideration. It suggests that evolution, figuratively speaking, made a big bet on the importance of developing and using our social intelligence for the overall success of our species by focusing the brain’s free time on it. I bet a year on becoming a better writer; evolution bet millions of years on making us more social.

		But is there any reason to believe this claim that default network activity can be a cause, rather than a consequence, of our interest in the social world? Is there evidence that it is a leading, rather than a lagging, indicator of social thinking? There are a few provocative findings that suggest default network activity during rest may reflect an evolved predisposition to think about the social world in our free time rather than its being merely a moment-by-moment personal choice.

		One key finding comes from newborns. Babies show default network activity almost from the moment of birth. One study looked at which brain regions were engaged in highly coordinated activity in two-week-old babies and found that the default network was chugging away just as it does in adults. Another group found evidence of a functional default network in two-day-old infants. However, the same pattern was not seen in infants born prematurely, suggesting that this mechanism is engaged and set to turn on when we are most likely to enter the social world.

		Why does the presence of default network activity in infants matter? Because infants clearly haven’t cultivated an interest in the social world yet, or in model trains, or in anything. Two-day-old infants cannot even focus their eyes yet. In other words, the default network activity precedes any conscious interest in the social world, suggesting it might be instrumental in creating those interests.

		You might be familiar with the claim that Malcolm Gladwell made famous in his book Outliers that it takes 10,000 hours of practice to become an expert at something. Although different people might put those 10,000 hours toward becoming a concert violinist, professional athlete, or Xbox superstar, the brain puts in the 10,000 hours and more to enable us to become experts in the social world. One study found that 70 percent of the content in our conversations is social in nature. Assuming that we spend just 20 percent of our time in general thinking about other people and ourselves in relation to others, our default network would be engaged at least three hours a day. In other words, our brains have put in 10,000 hours before we reach the age of ten. The repeated return of the brain to this social cognitive mode of engagement is perfectly situated to help us to become experts in the enormously complex realm of social living.

		There is a second reason to think default network activity is often a cause, rather than a consequence, of our focus on the social world. Typically, the default network is studied by giving people extended periods of rest, ranging from thirty seconds to several minutes. It is easy to imagine that with all that time, people intentionally turn their minds to whatever matters to them in their daily lives. But what if people had only a few seconds of downtime? Imagine solving a math problem; afterward, you know you have just two seconds before the next math problem. It’s unlikely that people would decide to try to think about anything other than getting ready for the next math problem. Nevertheless, when Robert Spunt, Meghan Meyer, and I gave people only a few seconds of pause between math problems, they showed almost the same default network activity as when they had much longer breaks. In fact, the default network activity was present the instant the math problems were finished. This suggests that the default network really does come on like a reflex. It is the brain’s preferred state of being, one that it returns to literally the second it has a chance.

		In psychology, priming refers to seeing or thinking of something that prepares you to do something more efficiently right after. Consider what happens when you read the word “face.” Now turn to the next page, and look at Figure 2.2. What do you see? You are more likely to see faces at first because seeing the word “face” primed you. It prepared your brain to see faces. As we will see in Chapter 5, there are now data suggesting that the brain’s reliable and rapid return to its default state similarly serves to prime us to be prepared for effective social thinking.
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		Figure 2.2 Rubin’s Illusion. Adapted from Rubin, E. (1915/1958). Figure and ground. In D. C. Beardslee & M. Wertheimer (Eds.). Readings in Perception. Princeton, NJ: Van Nostrand, pp. 194–203. (illustration credit 2.2)

		The default network quiets down when we perform a specific task, such as calculating a math problem in math class or studying ancient Greek pottery in history class. But when the mind’s chores are done, it returns to Old Faithful—the default mode. In other words, the brain’s free time is devoted to thinking socially. Consciously or not, it seems to be processing (and perhaps reprocessing) social information, as well as priming us for social life. It might be using this time to integrate new experiences into our long-standing knowledge of other people, their relationships with one another, or our relationships with them. It might be used to extract information from recent interactions to update the general rules we use for understanding the minds of others. This neural habit is at work in two-day-old infants and in our adult brains the moment we stop whatever else we are doing. In essence, our brains are built to practice thinking about the social world and our place in it.

		If the brain practices thinking socially from infancy through adulthood, the implication is that evolution has made a major bet on the value of our becoming social experts, and in our being prepared in any given moment to think and behave socially. This constant practice doesn’t mean we have perfected being social. We haven’t. But without this practice, think how much worse-off we might be. There are so many other things our brain could have been built to spend its spare time on—learning calculus, improving our logical reasoning ability, cataloging variations in the classes of objects we have seen. Any of these could have adaptive value. But evolution placed its bet on our thinking socially.

		Accidentally Social?

		The popular conception of human nature emerging from psychology over the last century suggests that we are something of a hybrid, combining reptilian, instinct-driven motivational tendencies with superior higher-level analytic powers. Our motivational tendencies evolved from our reptilian brains eons ago and focus on the four Fs: fighting, fleeing, feeding, and fooling around. In contrast, our intellectual capacities are relatively recent advances. They are what makes us special.

		One of the things that distinguish primates from other animals, and humans from other primates, is the size of our brains—in particular, the size of our prefrontal cortex, that is, the front part of the brain sitting right behind the eyes. Our big brains allow us to engage in all sorts of intelligent activities. But that doesn’t mean our brains evolved to do those particular things. Humans are the only animals that can learn to play chess, but no one would argue that the prefrontal cortex evolved specifically so that we could play the game of kings. Rather, the prefrontal cortex is often thought of as an all-purpose computer; we can load it up with almost any software (that is, teach it things). Thus, the prefrontal cortex seems to have evolved for solving novel hard problems, with chess being just one of an endless string of problems it can solve.

		From this perspective there might not be anything special at all about our ability and tendency to think about the social world. Other people can be thought of as a series of hard problems to be solved because they stand between us and our reptilian desires. Just as our prefrontal cortex can allow us to master the game of chess, the same reasoning suggests that our all-purpose prefrontal cortex can learn to master the social game of chess—that is, the moves that are permissible and advantageous in social life. From this perspective, intelligence is intelligence whether it’s being applied to social life, chess, or studying for a final exam. The creator of one of the most widely used intelligence tests espoused this view, arguing that social intelligence is just “general intelligence applied to social situations.” This view implies social intelligence isn’t special and our interest in the social world is just an accident—a consequence of the particular problems we are confronted with.

		One of the standards we can apply to determine whether a human characteristic is accidental or not is its universality. I would guess that less than 10 percent of the world’s population plays baseball, making it a good candidate for an accidental ability. Almost everyone could learn to play, but few do. In contrast, standing upright is a human universal. Learning language of some kind is nearly universal. So is reasonably good eyesight. In a study of more than 13,000 people, 93 percent had good eyesight. As a back-of-the-envelope calculation, 93 percent seems like a reasonable benchmark to say something might have been significant enough in its own right to promote evolutionary adaptation.

		From that perspective, can we conclude our sociality is an accident if more than 95 percent of people report having friends? If you take an alien’s-eye view, friendship is a quirky phenomenon. Every friend begins as a stranger to us, typically someone we share no genes with, possibly representing an unknown threat. And yet this person may be someone we ultimately choose to disclose our innermost secrets and vulnerabilities to, or depend on more than anyone else in the world. Friendship has been documented in only a few species, but it is nearly universal in humans. Perhaps we can acquire more resources if we have friends. Perhaps they can be seen as a means to an end. If so, we should keep track in any friendship of how much we give and receive in order to ensure that we are getting our due (and hopefully more). Yet the closer friends become, the less they tend to keep track of who has done more or less for one another. Often, a friend’s primary value is the comfort of knowing we have friends. Despite the various ways friends can be directly useful to us, the fact that our friends are our friends is often an end in itself.

		And then consider Facebook. There are more than a billion people with Facebook accounts. Facebook is the most commonly visited website in the world, ahead of Google, Yahoo!, eBay, and Craigslist. The Internet dominates our lives as no technology has before. And the place we go to most often is Facebook. That’s because Facebook offers the best deals on … nothing. If Facebook were a religion (and some argue that it is), it would be the world’s third largest behind Christianity (2.1 billion) and Islam (1.5 billion). Americans spend 84 billion minutes per month engaged in religious activities—and 56 billion minutes on Facebook.

		What Facebook does provide is an efficient way to stay connected with the people in our lives. It allows us to keep in touch with people we don’t get to see as often as we want or to reconnect with people from our past or to relive the fun of last night’s party with all our friends who were there. Is it just an accident that the single most successful destination on the Internet, or anywhere else, is a place entirely dedicated to our social lives?

		If our sociality were an accident, simply another use of our big brains to achieve our selfish ends by manipulating others, would we altruistically help others in need whom we will never meet, who will never know of our good deeds? We give to others for many reasons, but one reason is that we are wired to feel empathy and compassion for the plight of others. When we see others in need, at least some of the time we think, “Something must be done.” Apparently this kind of compassion happens quite a bit. In the United States alone, we give an average of $300 billion a year to charities worldwide. That is an awfully big accident.

		If social intelligence were a random application of our general intelligence, we would expect to see the same brain regions associated with both kinds of intelligence. That would be a sensible story if it were true, but it isn’t. The brain regions reliably associated with general intelligence and its related cognitive abilities, like working memory and reasoning, tend to be on the outer (or lateral) surface of the brain (see Figure 2.3), whereas thinking about other people and oneself utilizes mostly medial (or midline) regions of the brain (see Figure 2.1).
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		Figure 2.3 Brain Regions Associated with Working Memory in the Lateral Frontal and the Parietal Regions (illustration credit 2.3)

		Moreover, neural networks that support social and nonsocial thinking often work at cross-purposes—much like the two ends of a neural seesaw. If we look at the brain when a person isn’t being asked to do anything in particular, we see the social cognition network turned on. Typically, the more this network turns on, the more the general cognition network responsible for other nonsocial kinds of thinking turns off. Likewise, when people engage in nonsocial thinking, the general cognition network turns on and the social cognition network turns off. (I am using “turn on” and “turn off” colloquially. Brain regions do not actually turn off. Rather, they become less active under some conditions and more active under others.) To the extent that the social cognition network stays on when we engage in nonsocial thinking, it tends to interfere with our ability to perform. This is hard to reconcile with the idea that the prefrontal cortex is an all-purpose computer that uses the same random-access memory (RAM) chips to think about office politics as it uses to play chess and figure out our taxes.

		Part of what makes it hard to believe that social cognition and nonsocial cognition depend on different neural machinery is that these two kinds of thinking don’t feel very different when we use one versus the other. It’s not like the change we feel when speaking in our native tongue compared with speaking in a recently learned language. It’s not like the distinct experiences we have when solving a math problem and when imagining being a superhero flying through the air. These differences feel really different to us. But when we switch from thinking socially to thinking nonsocially, we feel as if we have simply changed topics, rather than changing the way in which we are thinking. But that does not mean the differences between social and nonsocial thinking aren’t real. It means only that the differences aren’t conspicuous to us.

		We do have at least one way of intuitively appreciating differences between social and nonsocial thinking. Most of us subscribe to the common wisdom that book smarts and social smarts rarely go together. These two kinds of intelligence seem to require different abilities, and the brain has separate networks to support them. A recent study of children with Asperger’s disorder brings this distinction home. Asperger’s is considered to be a milder version of autism, but it is associated with many of the same deficits in social cognition and social behavior. A group of children with Asperger’s actually performed better on a test of abstract reasoning than age-matched healthy children. If social intelligence and nonsocial intelligence compete with each other, like the two ends of a seesaw, then it makes sense that deficits that take away some of the strength and power on one end of the seesaw will give the other end greater influence.

		Bigger Brains

		Most of us have been taught that our bigger brains evolved to enable us to do abstract reasoning, which promoted agriculture, mathematics, and engineering as complex tools to solve the basic problems of survival. But increasing evidence suggests that one of the primary drivers behind our brains becoming enlarged was to facilitate our social cognitive skills—our ability to interact and get along well with others. All these years, we’ve assumed the smartest among us have particularly strong analytical skills. But from an evolutionary perspective, perhaps the smartest among us are actually those with the best social skills.

		Before we discuss the reasons why the human brain is larger, we need to know what it means to say the human brain is larger than the brains of other species. There are countless ways that brains can be compared to one another—total volume, weight, number of neurons, degree of cortical convolution, total gray matter volume, and total white matter volume. And those are just the tip of the iceberg.

		One important preliminary fact is that brain size is predicted very well by body size. This means that a great deal of absolute brain size is associated with things like maintaining and monitoring the body. The bigger the body, the more brain tissue is needed to oversee it. As a result, really big animals tend to have really big brains. Indeed, if only brain weight is considered, humans are nowhere near the top of the heap. The human brain weighs in at about 1,300 grams, just about equal to the brain of the bottlenose dolphin. African elephants’ brains nearly triple that at 4,200 grams, and some whales have brains that can reach 9,000 grams. Humans do better comparatively when we consider the total number of neurons in the brain. We have approximately 11.5 billion neurons, which is the highest known number in the animal kingdom … but just barely. Killer whales have 11 billion neurons. If intelligence were only a matter of the number of neurons we possessed, we would be building eighty-story skyscrapers, and killer whales would be building seventy-five-story seascrapers.

		Despite the strong relationship between body size and brain size, some animals have larger brains than their body size would seem to require for the basic maintenance and monitoring functions. The degree to which an animal’s brain size deviates from what we would expect, based on body size, is called encephalization. It is thought to represent the brain’s spare capacity to do more than control the body—like developing intelligence. Here, humans are the undisputed heavyweight champions of the animal kingdom. Human encephalization is 50 percent greater than that of the next closest animal, the bottlenose dolphin, and nearly twice that of any nonhuman primate (see Figure 2.4). And, just as we would expect, newer parts of the brain, like the prefrontal cortex, show this enhanced encephalization as well.
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		Figure 2.4 Encephalization Across Species. Arrow points to humans.
Adapted from Roth, G., & Dicke, U. (2005). Evolution of the brain and intelligence. Trends in Cognitive Sciences, 9(5), 250–257. (illustration credit 2.4)

		Making MacGyvers?

		So, why did the human brain become so much larger, in terms of encephalization, than the brains of other animals? Making a bigger brain comes at a great cost in an animal’s time and energy. It is not much of an exaggeration to say we live in order to feed our brains. In adult humans, the brain makes up approximately 2 percent of the total body mass, and yet it consumes (that is, metabolizes) 20 percent of its energy. In prenatal infants, the brain consumes 60 percent of the body’s total metabolism, a rate that continues through the first year of life and only gradually declines to the 20 percent level during childhood.

		The brain’s outsized energy budget means that evolution would have selected for brain growth only if brain growth helped primates solve problems critical to survival and reproduction. Such problems include finding and extracting foods like fruit and meats with higher calorie content than leaf-based diets, avoiding predators, and keeping their young safe. So what particular kind of cleverness does a larger primate brain offer in the service of solving these ecological problems? Scientists have come up with three main hypotheses.

		The first is the one most of us think of intuitively: individual innovation. The television character MacGyver is the archetype of this sort of intelligence. He is a secret agent who is always getting into sticky situations and manages to innovate his way out of them by combining available household items in novel ways to produce exactly what he needs. In one episode, he stops a dangerous sulfuric acid leak using only a candy bar and its tin foil wrapper. Though our lives probably involve fewer explosive situations, we are all MacGyvers in our own way. We are problem solvers, whether the problem is what to cook for dinner given the ingredients we have on hand or how to structure a spreadsheet most effectively. To differing degrees, all primates are problem solvers. When we think about having big brains, we think about how smart they make us, as individuals, at learning and solving problems. But despite this being an obvious answer—and perhaps the answer you might have been taught in high school science—it’s not the right answer. Whether a species innovates more or less is not the best predictor of brain size across species.

		The second hypothesis focuses on our social abilities. Although humans as a species are very good at inventing solutions to problems, individuals don’t always do as well on their own. When my son, Ian, was four, he loved to play the videogame Super Hero Squad. My wife, Naomi, and I would always have to play with him because he would get stuck very easily. The game involved solving a series of puzzles, and Ian wasn’t old enough to solve them on his own. Out of every five puzzles in the game, Ian might have been able to solve one. Of the same five puzzles, Naomi and I could solve only two or three. Generating the solutions was just too hard. Apparently, we were too old to solve the problems because the way we would move forward is by watching YouTube “walkthroughs” of a young boy getting through the puzzles successfully and explaining the tricks as he went.

		In other words, humans don’t excel as a species because we are all innovators. Rather, one or more of us (in this case, a young videogame wizard) devise a solution to a common problem, and the rest of us learn the solution from that person by imitation or instruction. Perhaps we developed larger brains to improve our capacity for imitation or social learning? While species that engage in social learning more often do have bigger brains, it turns out that this is not the best predictor of brain size across species either.

		The Social Brain Hypothesis

		The third hypothesis for why we have bigger brains suggests that we have them so that we can connect and cooperate with one another. If you needed to build a home on your own, how well would you do? Could you build yourself a log cabin? Cutting and lifting logs is a lot easier with a couple extra pairs of hands. In a sense, the basis of society could be seen as an agreement that if you help me build my log cabin, I’ll help you build yours in turn. Everyone gets a better home, and we all benefit. Nonhuman primates aren’t in the business of building log cabins, but their success at dealing with ecological problems can also be profoundly improved by dealing with their problems together—through coordinated cooperative action. Survival turns out not to be a zero-sum game for primates.

		In the early 1990s, evolutionary anthropologist Robin Dunbar made the provocative claim that the primary reason the neocortex grew larger was so that primates could live in larger groups and be more actively social. Neocortex ratio refers to the size of the neocortex relative to the size of the rest of the brain. The evidence that Dunbar and others have marshaled is impressive. When the relative size of the neocortex is correlated with differences in the three potential drivers of brain size (individual innovation, social learning, and group size), group size is the strongest predictor of neocortex size. In his first study, Dunbar pitted group size against indicators of nonsocial kinds of intelligence, and he found that although both correlated with the neocortex ratio, group size was the better predictor. Later work demonstrated that these effects were strongest among the frontal lobes.

		Using the equations that emerged from this line of work, Dunbar was able to estimate what the largest effective, coherent social group should be for each kind of primate, based on its neocortex ratio. His analysis suggests that for humans the number is around 150, the largest for any primate. This is referred to as “Dunbar’s number,” and it turns out that a striking number of human organizations tend to operate at around that size. For instance, village size, estimated from as long ago as 6000 BC and as recently as the 1700s, converges around the 150 mark. Ancient and modern armies also organize around units of about 150 people.

		The human brain didn’t get larger in order to make more MacGyvers. Instead, it got larger so that after watching an episode of MacGyver, we would want to get together with other people and talk about it. Our social nature is not an accident of having a larger brain. Rather, the value of increasing our sociality is a major reason for why we evolved to have a larger brain.

		Making Groups Worth It

		What is so beneficial about living in larger groups? Why would evolution foster an increase in our typical group size by increasing the size of our brains? The most obvious advantage to larger groups is that predators can be strategically avoided or dealt with more successfully. It’s hard to keep your mind focused on finding food when you are worried about being food, and it’s dangerous to be out in the open looking for food by yourself. Groups of apes, in contrast, can trade off time looking for food and watching out for predators. That is a big advantage.

		The downside of larger groups is that there is increased competition for food and mating partners within the group. If you are on your own and you manage to find food, it’s yours. The larger your group, the more likely it is that one of the others in your group will try to poach it. Primates with strong social skills can limit this downside by forming alliances and friendships with others in their group.

		Consider two chimpanzees, Smith and Johnson. Johnson gets bullied regularly by Smith. Johnson is a relatively low status ape. But if he can form an alliance with Brown, a high status ape, this will help protect him from Smith. Because Brown is high status, he knows that if he takes Johnson’s side in a skirmish with Smith, Smith will stand down immediately, not wanting take on a higher status chimp. This is a great deal for high status Brown because he will get more favors (for example, grooming) from his low status partner, Johnson, without really putting himself at risk in confrontations with Smith.

		Even for chimpanzees, there are a lot of social dynamics at work here. For Smith, Johnson, and Brown to form the alliances that work best for each of them, they need to keep track of a great deal of social information. They need to keep track of everyone’s status relative to themselves, but they also need to know the status of each chimpanzee relative to the others. If there are just 5 chimps in a group, each chimp needs to keep track of the social dynamics of 10 chimp-to-chimp relationships, or dyads. A group of 15 requires keeping track of 100 chimp-to-chimp relationships to be fully informed. Triple the group size to 45, and now there are 1,000 dyadic relationships. When we reach Dunbar’s number, a group of 150 individuals, there are more than 10,000 possible relationship pairs to consider. So we can begin to see why a bigger brain might come in handy. While there is a tremendous upside to being part of a group, that is true only if you know how to play the odds and form the right coalitions to avoid the downsides of group living. It requires an expansive capacity for social knowledge.

		The same is true, of course, for humans. To give an example, every year, thousands of undergraduates apply to the most prestigious PhD programs in the United States. A big part of getting in is having persuasive letters of recommendation that are sent on one’s behalf. These letters have been subjected to the same grade inflation forces running rampant across college campuses. Thus the assessments typically range from “this is a fantastic student” to “this is the most fantastic student.” When I read these letters, what often matters more to me than the content of the letters is who wrote them. When a fellow social or affective neuroscientist writes a glowing letter, it is highly meaningful to me because that person is accountable to me the next time we are at a conference together. In contrast, professors in anthropology can write a glowing letter to me with impunity, regardless of any flaws in the candidate, because I probably don’t know them and they won’t be held accountable. For this very reason, their letters do not hold as much weight with me. The upshot of all this is that a college sophomore thinking about which lab to volunteer for will tangibly benefit from knowing how a potential mentor in the department is viewed by the professors the student might want to study under to get a PhD a few years later. This is complex social cognition.

		Many of the important innovations created by human beings—steam engines, lightbulbs, and X-rays—were created by a few individuals whose work was shared with the world at large. The majority of human beings would not have come up with these solutions in a hundred lifetimes. I know I wouldn’t have. Most of us create very little that advances civilization. But each of us needs to navigate complex social networks to be successful in our personal and our professional lives. Primate brains have gotten larger in order to have more brain tissue devoted to solving these social problems, so that we can reap the benefits of group living while limiting the costs.
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