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Praise for the international bestseller The Genius of Dogs


“Many authors have tried to anecdotally capture the emotional bond between humans and dogs. Here at last is a book that digs deep into cognitive science to unravel the mysteries of the canine brain. Thoroughly researched and written in the likable voice of a brainy scientist sitting at your kitchen table, The Genius of Dogs is a fascinating look at what goes on between the ears of the animals we share our lives with. I found it entertaining, fast-moving, and filled with gee-whiz insights that gave me a new appreciation for the complex social intelligence of man’s best friend.”


John Grogan, author of Marley and Me


“You would be hard-pressed to find a more cheerful, optimistic and warm-hearted read. Difficult, too, to find another book about dogs touching not only on Darwin and Skinner, but also on Stalin. Even Justin Bieber gets a mention…”


Spectator


“Every dog-lover will enjoy this book; and those who, strangely, do not love dogs might come to see them in a new and more favourable light.”


Mail on Sunday


“The definitive dog book of our time by the researcher who started a revolution.”


Daniel Levitin, neuroscientist and author of The Changing Mind


“This is the best book in existence, by far, for learning about the recent revolution in our understanding of the minds of dogs. And it’s fun, too.”


Mike Tomasello, Co-Director, Max Planck Institute for Evolutionary Anthropology


“A masterful account of the way science is revealing just how smart dogs can be. Fascinating and highly readable.”


John Bradshaw, Foundation Director of the Anthrozoology Institute, University of Bristol


“The Genius of Dogs is not just about dogs, and not just about genius. It’s an exciting detective story by two comparative biologists with amazing discoveries to report.”


Bernd Heinrich, Professor Emeritus of Biology, University of Vermont


“Based on Brian Hare’s game-changing research, The Genius of Dogs brilliantly explains the canine mind and in doing so illuminates the natural history of all intelligence. This book will captivate anyone interested in dog, ape or human mentality.”


Richard Wrangham, Professor of Biological Anthropology, Harvard University, and author of Catching Fire


“With the help of some wolves, Russian foxes, New Guinea singing dogs and a Labrador Retriever named Oreo, Brian Hare tells us about his fascinating search for an understanding of how dogs think and communicate.”


Stanley Coren, Professor of Psychology, University of British Columbia, and author of The Intelligence of Dogs and Do Dogs Dream


“The Genius of Dogs is a fantastic book. It makes it very clear that there are different kinds of intelligence. All dog lovers should read this book.”


Temple Grandin, Professor of Animal Science at Colorado State University and author of Animals in Translation


“A fascinating, riveting, utterly engaging romp through the mind of man’s best friend. I promise: You will never look at your dog the same way again.”


Maria Goodavage, author of Soldier Dogs




BY BRIAN HARE AND VANESSA WOODS


The Genius of Dogs Survival of the Friendliest


BY VANESSA WOODS


Bonobo Handshake


EDITED BY BRIAN HARE (with Shinya Yamamoto) Bonobos: Unique in Mind, Brain, and Behavior




[image: image]




For all humans




E pluribus unum





Contents


Introduction


1 Thinking About Thinking


2 The Power of Friendliness


3 Our Long-Lost Cousins


4 Domesticated Minds


5 Forever Young


6 Not Quite Human


7 The Uncanny Valley


8 The Highest Freedom


9 Circle of Friends


Acknowledgments


Notes


Image Credits


Index





Introduction


It was 1971, seventeen years after Brown v. Board of Education declared that segregation in American schools was unconstitutional, and schools all over the country were still in turmoil.


Minority children often had to catch buses from one side of town to another, which meant they had to get up two hours earlier than white children. If they could afford to, white families sent their children to private schools, leaving only the poorest white children in the public school system. In the classroom, there was so much hostility between racial groups that children had very little energy for learning. Educators, parents, policy makers, civil rights activists, and social workers watched in dismay.


Carlos* was in the fifth grade at a public school in Austin, Texas. English was his second language. He answered questions with a stammer, and when the other children mocked him, he stammered even more. He became withdrawn, rarely speaking at all.


Many social scientists had predicted that school desegregation would be an unqualified success. It was assumed that once all children were on an equal footing in the classroom, white children would leave school less racist, not just toward people of color in their schools, but toward those they encountered throughout their lives. Minority children would receive a first-class education, which would set them up for successful careers.


However, when the psychologist Elliot Aronson looked in on Carlos and his classmates, he spotted a fundamental problem. The children in that classroom were not on an equal footing. The white children were better prepared, better equipped, and better rested. Many teachers were teaching minority children for the first time and were as bewildered by their new charges as their white students were. Carlos’s teacher, seeing how badly he was being teased and not wanting to put him on the spot, no longer called on him, inadvertently isolating him further. Other teachers did not want minority children in their classroom. If they did nothing to encourage the white children’s merciless taunting, neither did they do anything to stop it.


In a traditional classroom structure, children are in constant competition for their teacher’s approval. This inherent conflict—in which the success of one child threatens the success of another—can foster a toxic environment, and integration exacerbated this issue. Many of the white children had been at their school for years. They saw minority children as invaders, and inferior ones at that. The minority children understandably felt threatened by their hostility.


Aronson convinced Carlos’s teacher to try something new. Instead of the teacher holding court over the class, asking questions, singling out some students and neglecting others, Aronson suggested transferring a small portion of knowledge, and its associated power, to each student.


Carlos’s class was studying the journalist Joseph Pulitzer. Aronson broke the class into groups of six. Each member of Carlos’s group had to learn about one stage of Pulitzer’s story, and at the end of the exercise, the children were tested on his whole life. Carlos was in charge of Pulitzer’s middle years. When it was his turn to say what he had learned, he stammered as usual, and the other children made fun of him. Aronson’s assistant casually remarked, “You can say things like that if you want to, but it’s not going to help you learn about Joseph Pulitzer’s middle years, and you’ll have an exam on Pulitzer’s life in about twenty minutes.”


The children quickly realized that they weren’t competing against Carlos, they needed him. Making Carlos nervous made it harder for him to explain what he’d learned, so they became sympathetic interviewers, carefully drawing out what he knew. After several weeks of working like this on various projects, Carlos became more comfortable around the other children, and they grew friendlier.


Aaronson had introduced what’s known as the “jigsaw” method, in which each child in a group has a piece of knowledge to contribute to a coherent lesson.1 Working this way for just a few hours each week had powerful effects. After only six weeks, Aronson found that both the white and minority children liked the members of their jigsaw group, regardless of their race, more than they liked the other children in their classrooms. They liked school better, and their self-esteem improved. Jigsaw children empathized with others more easily and academically outperformed children in competitive classrooms. Minority children showed the biggest improvements of all. Cooperative learning methods were repeated with similar results, time after time, in hundreds of different studies and in thousands of classrooms around the United States.2, 3, 4, 5


SURVIVAL OF THE FITTEST


Cooperation is the key to our survival as a species because it increases our evolutionary fitness. But somewhere along the way, “fitness” became synonymous with physical fitness. In the wild, the logic goes, the bigger you are, and the more willing you are to fight, the less others will mess with you and the more successful you will become. You can monopolize the best food, find the most attractive mates, and have the most babies. Arguably, no folk theory of human nature has done more harm—or is more mistaken—than the “survival of the fittest.” Over the past century and a half, it has been the basis for social movements, corporate restructuring, and extreme views of the free market. It has been used to argue for the abolition of government, and to judge groups of people as inferior, and then justify the cruelty that results. But to Darwin and modern biologists, “survival of the fittest” refers to something very specific—the ability to survive and leave behind viable offspring. It is not meant to go beyond that.


The idea that the strong and ruthless will survive while the weak perish became cemented in the collective consciousness around the publication of the fifth edition of Charles Darwin’s Origin of Species in 1869, in which he wrote that as a proxy for the term “natural selection,” “Survival of the Fittest is more accurate, and is sometimes equally convenient.”


Darwin was constantly impressed with the kindness and cooperation he observed in nature, and he wrote that “those communities, which included the greatest number of the most sympathetic members, would flourish best and rear the greatest number of offspring.”6 He and many of the biologists who followed him have documented that the ideal way to win at the evolutionary game is to maximize friendliness so that cooperation flourishes.7, 8, 9


The idea of “survival of the fittest” as it exists in the popular imagination can make for a terrible survival strategy. Research shows that being the biggest, strongest, and meanest animal can set you up for a lifetime of stress.10 Social stress saps your body’s energy budget, leaving a weakened immune system and fewer offspring.11 Aggression is also costly because fighting increases the chance that you will be hurt or even killed.12, 13 This kind of fitness can lead to alpha status, but it can also make your life “nasty, brutish and short.”14, 15, 16 Friendliness, roughly defined as some kind of intentional or unintentional cooperation, or positive behavior toward others, is so common in nature because it is so powerful. In people, it can be as simple as approaching someone and wanting to socially interact or as complicated as reading someone else’s mind in order to cooperatively accomplish a mutual goal.7


It is an ancient strategy. Millions of years ago, mitochondria were free-floating bacteria until they entered larger cells. Mitochondria and the larger cells joined forces and became the batteries that power cell function in animal bodies.17 Your microbiome, which, among other things, allows your body to digest food, make vitamins, and develop organs, is the result of similar, mutually beneficial partnerships between microbes and your body.18 Flowers appeared later than most plants, but their mutually beneficial relationship with pollinating insects made them so successful that they now dominate the landscape.19 Ants, estimated to have the same mass as a fifth of all the other terrestrial animals on earth combined, can form superorganisms of up to 50 million individuals that function as a single social unit.20


Each year I* challenge my students to use evolutionary theory to solve the world’s problems. In this book, we gave ourselves the same challenge. This is a book about friendliness and how it came to be an advantageous evolutionary strategy. It is a book about understanding animals—and here dogs play the starring role—because in doing so, we can better understand ourselves. It is also an exploration of the flip side of our friendliness: the capacity to be cruel to those who aren’t our friends. If we can develop an understanding of how this dual nature evolved, we can find powerful new ways to address the social and political polarization that endangers liberal democracies around the world.


THE FRIENDLIEST HUMAN


We tend to think of evolution as a creation story. Something that happened once, long ago, and continued in a linear fashion. But evolution is not a neat line of life forms progressing toward the “perfection” of Homo sapiens. Many species have been more successful than we are. They have lived for millions of years longer than we have and spawned dozens of other species still alive today.


The evolution of our own lineage, since we split from our common ancestor with bonobos and chimpanzees around 6 to 9 million years ago, produced dozens of different species within our genus, Homo. There is fossil and DNA evidence that for most of the approximately 200,000 to 300,000 years that Homo sapiens has existed, we shared the planet with at least four other human species.21 Some of these humans had brains that were as big as, or bigger than, our own. If brain size was the main requirement for success, these other humans should have been able to survive and flourish as we did. Instead, their populations were relatively sparse, their technology—though impressive compared to that of nonhumans—remained limited, and at some point, all of them went extinct.


Even if we had been the only humans with big brains, we would still have to explain the gap of at least 150,000 years between our appearance in the fossil record and the explosion in our population and culture. Though the physical features that distinguished us from other humans marked us early in our evolution, we were still culturally immature for at least 100,000 years after we appeared in Africa. There were tantalizing glimpses of the technology we would become famous for: blades carefully worked to symmetrical points, objects painted with red pigment, bone and shell pendants. For thousands of years, these innovations flickered but did not take hold.22, 23, 24


If, a hundred thousand years ago, you were setting the odds for which human species would be the last one standing, we would not have been a clear winner. A more likely contender would have been Homo erectus, who left Africa as early as 1.8 million years ago to become the most widespread species on earth. Homo erectus were explorers, survivors, and warriors. They colonized most of the planet, and somewhere along the way they learned to control fire, which they used for warmth, protection, and cooking.


Homo erectus were the first humans to skillfully use advanced stone tools, including the Achulean hand ax made from raw materials like quartz, granite, and basalt.25, 26 The type of rock dictated its sculpting method—chipping or flaking—and the results were tear-shaped, razor-sharp tools so beautifully crafted that when people found them thousands of years later, they thought the stones had supernatural powers. Homo erectus saw the rise and fall of many other human species, and they existed longer than any other humans, including us.


At one hundred thousand years ago, we were still using the same hand ax Homo erectus had invented a million and a half years before we emerged. Genetic evidence suggests that our population might have diminished to a point near extinction.27, 28, 29 Homo erectus probably thought we were just another short-lived novelty of the Pleistocene.


Fast-forward to 75,000 years ago. Homo erectus were still around, but their technology had not advanced much, and you might guess the Neanderthals would succeed instead. Neanderthals had brains that were as big as or bigger than ours. They were as tall as we were, but heavier, and most of their extra weight was muscle. Neanderthals ruled the Ice Age. Although technically omnivores, they tended to be carnivorous, which means they had to be skillful hunters. Their main weapon was a long, heavy spear meant to be thrust at close range. Carnivores usually hunt animals smaller than themselves. Neanderthals hunted every large herbivore in the Ice Age, mostly red deer, reindeer, horses, and bovines, and the occasional mammoth, all of which were considerably more powerful than humans.23


Neanderthals were far from grunting cavemen. We share with them a variant of the FOXP2 gene thought to be responsible for the fine motor movements needed for speech.30 They buried their dead, cared for their sick and injured, painted themselves with pigment, and adorned themselves with jewelry made of shells, feathers, and bone. One Neanderthal man was found buried with almost three thousand pearls decorating his animal hide clothing that had been expertly stretched and stitched together.31 They made cave paintings depicting mythical creatures. Toward the end of their time, they had many of the same tools we did.23


When Homo sapiens first met Neanderthals, the Neanderthal population was the largest it had ever been. Because they were cold adapted, they replaced us as we fled Europe in the face of oncoming glaciers. If 75,000 years ago you were going to put money on who would survive the uncertain climate of the future millennia, Neanderthals would have been a good bet.


However, by 50,000 years ago, the tide was turning in our favor. While the Achulean hand ax had served every human species for more than a million years, we had developed a far more complex toolbox. Improving upon the wooden thrusting spears of Neanderthals, we developed projectile weapons like the spear thrower—a two-foot wooden handle that launched six-foot arrow-like shafts. The arrows, usually tipped with sharpened stone or bone, were hollowed out at one end and set onto the wooden shaft.32 The physics worked on the same principle as a Chuckit—the dog owners’ ball thrower. Even if you were very strong, you would be able to throw a standard spear only a few feet by hand. The stored energy in the shaft of a spear thrower could propel the shaft more than 300 feet at better than 100 miles per hour. Spear throwers revolutionized hunting, allowing us to graduate beyond human-sized herbivores and hunt prey that flew, swam, and climbed trees. We could kill mammoths without the risk of being stamped by their feet or speared by their tusks. Spear throwers also revolutionized the way we protected ourselves. We could launch a spear at a saber-toothed cat or hostile human and cause serious injury from a safe distance. We made sharp points for weapons, tools for engraving, blades for cutting, and drill bits for piercing. We had boned harpoons; nets for fishing and traps; and snares for birds and small mammals. Neanderthals, for all their hunting prowess, were never more than mid-ranking carnivores. With our new technology, we became the ultimate predator, largely immune to predation by other species.


We ventured out of Africa and spread rapidly across Eurasia. We may even have reached as far as Australia within a few thousand years. This arduous crossing would have required planning and packing food for an indefinite journey, taking tools that could repair unforeseen damage and catch unfamiliar food, and solving future imagined problems like replenishing drinking water at sea. These early sailors had to be able to communicate in detail, leading some anthropologists to hypothesize that by this time, we already had full-blown language.33


Most remarkably, these sailors had to infer that there was something beyond the horizon. Perhaps they had studied the patterns of migratory birds or seen the smoke of natural bushfires in the distance. Even if this was the case, they would have had to imagine that there was somewhere to go.


By 25,000 years ago, the odds were clearly with us. Instead of operating as nomadic wanderers, we lived in more permanent camps filled with hundreds of people. Camps were organized by function: Discrete areas were allotted for butchering, cooking, sleeping, and dumping garbage. We were well fed and had grinding and pounding tools that allowed us to process and treat food that would otherwise have been inedible or even toxic. We had fire pits for cooking, ovens for baking, and ways to store food in lean times.33


Instead of draped or loosely tied fur, we had real clothing made possible by fine bone needles. Snugly fitting snowsuits meant we were better able to withstand the cold without evolving calorie-hungry bodies like the Neanderthals.34 Thus equipped, we could push northward even in freezing glacial periods and eventually head toward the Americas—the first humans ever to make the journey.


But this period of time, now known as the Upper Paleolithic, was remarkable for more than just an upgrade in weapons and living conditions.35 It was around this time that we began to leave evidence of unique forms of cognition, especially our expanding social networks.36 Jewelry made from shells has been found hundreds of miles inland, implying that an object with no practical value was either worth carrying some distance or was obtained from someone else who had traveled on one of our first trade routes.37, 38


We painted animals on rocks so skillfully that the contours of the stone rippled beneath their bodies and gave them a third dimension. In what can be regarded as the creation of protocinema, a cave wall bears the illustration of a bison with eight legs that would have seemed to gallop in firelight. We even seem to have illustrated with sound: horses’ mouths open in a whinny, lions depicted in midroar, and rhinoceroses butting their heads ferociously enough that you can almost hear the clash of their horns. We not only imitated life, we imagined and portrayed mythical creatures—a woman with the head of a lion, a man with the body of a bison.39, 40


This was behavioral modernity: We both looked and acted like modern humans. Our culture and technology had suddenly become far more powerful and sophisticated than that of any other human. But how? What happened to us, and why did it happen only to us?


What allowed us to thrive while other humans went extinct was a kind of cognitive superpower: a particular type of friendliness called cooperative communication. We are experts at working together with other people, even strangers. We can communicate with someone we’ve never met about a shared goal and work together to accomplish it. As you would expect, chimpanzees are cognitively sophisticated in many of the ways humans are. But despite our many similarities, they struggle to understand when communication is intended to help them accomplish a shared goal. This means that as smart as chimpanzees are, they have little ability to synchronize their behavior, coordinate different roles, pass on their innovations, or even communicate beyond a few rudimentary requests. We develop all of these skills before we can walk or talk, and they are the gateway to a sophisticated social and cultural world. They allow us to plug our minds into the minds of others and inherit the knowledge of generations. They are the foundation for all forms of culture and learning, including sophisticated language, and it was dense groups of these cultured humans who invented superior technology. Homo sapiens were able to flourish where other smart human species didn’t because we excel at a particular kind of collaboration.


When I began studying animals, I was so focused on social competition that it never occurred to me that communication or friendliness could be important for cognitive evolution, not just in animals but in ourselves. I thought increased skill in manipulation or deception could explain the evolutionary fitness of an animal. What I discovered is that being smarter is not enough. Our emotions play an oversized role in what we find rewarding, painful, attractive, or aversive. Our preferences for solving certain problems over others plays as important a role in shaping our cognition as our computing abilities. The most sophisticated social understanding, memory, or strategy will not facilitate innovation unless it is paired with the ability to communicate cooperatively with others.


This friendliness evolved through self-domestication.7


Domestication is not just a result of artificial selection accomplished by humans choosing which animals to breed. It is also the result of natural selection. In this case, the selection pressure would be on friendliness—either toward a different species or toward your own. This is what we call self-domestication. Self-domestication gave us the friendly edge we needed to succeed as other humans went extinct. So far, we have seen this in ourselves, in dogs, and in our closest cousins, bonobos. This book is about the discovery that linked our three species together and helped us understand how we became who we are.


As humans* became friendlier, we were able to make the shift from living in small bands of ten to fifteen individuals like the Neanderthals to living in larger groups of a hundred or more. Even without larger brains, our larger, better-coordinated groups easily outcompeted other species of humans. Our sensitivity to others allowed us to cooperate and communicate in increasingly complex ways that put our cultural abilities on a new trajectory. We could innovate and share those innovations more rapidly than anyone else. Other humans species did not stand a chance.


But our friendliness has a dark side. When we feel that the group we love is threatened by a different social group, we are capable of unplugging the threatening group from our mental network—which allows us to dehumanize them. Where empathy and compassion would have been, there is nothing. Incapable of empathizing with threatening outsiders, we can’t see them as fellow humans and become capable of the worst forms of cruelty. We are both the most tolerant and the most merciless species on the planet.7


Dehumanizing rhetoric has been on the rise within the European Union in recent years. David Cameron, former British prime minister, referred to immigrants as a “swarm.”41 In 2014, Naz Shah, who later became a Labour MP, shared a graphic on Facebook arguing for the “transportation” of Jews to America, adding the words “problem solved.”42 Ken Livingstone, the former mayor of London, rushed to her defense, adding that Hitler supported Zionism, which led several Labour Party members to resign in protest. Ilias Kasidiaris, party spokesperson of the far-right Golden Dawn Party in Greece, referred to gypsies as “human garbage.”43 Lutz Bachmann, the founder of the German anti-Muslim group Pegida, called refugees “cattle,” “scumbags,” and “filth.”44


Jarosław Kaczynski, the former prime minister of Poland, warned that immigrants are hosts for “all sorts of parasites and protozoa, which . . . while not dangerous in the organisms of these people, could be dangerous here.”45 Matteo Salvini, former deputy prime minister of Italy, said “TB and scabies do not come from Finland. Unfortunately with a backward health system in North Africa these people reported illnesses that we had defeated for years.”46 In Hungary, Prime Minister Viktor Orbán called asylum seekers “poison.”47


It is not just immigrants who are the targets. The founder of Hungary’s ruling Fidesz Party said of its Roma citizens: “These Roma are animals, and they behave like animals. These animals shouldn’t be allowed to exist. That needs to be solved—immediately and regardless of the method.”48


In the recent past, Europe was a friendlier place. The idea that the disparate countries of Europe could unite, without threatening cultural heritage, was born out of the trauma of World War II. Beginning with six countries in 1952, what became known as the European Union grew to twenty-eight countries by 2013.


Since its formation, the European Union has become, in general, a wonderful place to live. With only 7 percent of the world’s population, the EU generated 22 percent of the global GDP in 2016.49 Member countries must be democracies. They must uphold basic human rights. Living in a country in the EU generally means you have a higher chance of living longer, earning more, and being more educated compared to most other countries.50


Borders between EU countries are relatively fluid. As a member of an EU country, you can live, work, and retire in any other EU country. After living for five years in that country, you automatically become a permanent resident. You do not even need a passport to travel between most of these countries.


Perhaps most importantly, centuries of bloody wars and atrocities came to an end with the establishment of the European Union. Countries within the EU do not go to war with each other—leading to a continent so peaceful that, in 2012, the European Union was awarded the Nobel Peace Prize. Overall, the basic tenet of the European Union is “respect for human dignity, freedom, democracy, equality, the rule of law and respect for human rights, including the rights of persons belonging to minorities.”51


In the past few years, there has been a rise of nationalist parties in EU member countries—exactly the kind of parties the EU was formed to combat. Marine Le Pen’s National Front, which was founded by her neo-Nazi father, got all the way to the final round of the presidential elections in France. Frauke Petry, formerly of the Alternative for Germany Party (the country’s largest opposition group in the Bundestag), suggested banning Islamic symbols and shooting asylum seekers as they crossed the border.


The Party for Freedom in the Netherlands is the second-largest party in Parliament. Its head is Geert Wilders, who was charged with inciting violence against Muslims. The party has called for the closure of Islamic schools and recording the ethnicity of Dutch citizens. They would like to deport foreign criminals, abolish the senate, and leave the EU.


Golden Dawn, with its symbol that looks suspiciously like a swastika, and whose members give Nazi salutes, held seats in the Greek Parliament until 2019.


Jobbik became the second-largest party in Hungary in 2018 and has issued the kind of anti-Semitic rhetoric that would make Hitler proud. The Sweden Democrats—a misleading name since it was founded by white supremacists— is the third-largest party in Sweden. The Freedom Party, which was founded by former SS officers, lost the 2016 Austrian presidential elections by a whisper.


This book is our best effort at what E. O. Wilson called “consilience”; a synthesis of seemingly disparate pieces of knowledge to create a unified explanation.52 In this case, we want to show that the principles of a kinder society and more successful democracy are informed by everything from dogs to bonobos. The self-domestication hypothesis is not just another creation story. It is a powerful tool that points to real solutions that can help us short-circuit our tendency to dehumanize others. It is a warning and a reminder that in order to survive and evolve, we must learn to expand our definition of who belongs.


* Not his real name


* Although Brian and Vanessa contributed equally to this book, Brian’s research is the main focus, so we will use “I” to refer to Brian throughout.


* Authors’ note: Unless otherwise noted, “human” refers to our species of human Homo sapiens.
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1


Thinking About Thinking


When you were around nine months old, before you could walk or talk, you began to point. Of course, you could point soon after you were born, but at nine months, it started to mean something. It is a curious gesture. No other animal does it, even if they have hands.


Understanding the meaning of a point requires sophisticated mind reading. It generally means “If you look over there, you’ll know what I mean.”1 But if I see you point to your head, there are many possible meanings. Are you referring to yourself? Are you saying I’m crazy? Did I forget my hat? A point can refer to something in the future or to something that used to be but is no longer.


Before you were nine months old, if your mom pointed, you likely looked at her finger. After nine months, you started to follow an imaginary line extending from her finger. By sixteen months, you would check that your mom was looking before you pointed, because you knew you needed her attention. By two years old, you knew what others saw and what they believed. You knew whether their actions were by accident or design. By age four, you could guess someone’s thoughts so cleverly that for the first time, you could lie. You could also help someone if they had been deceived.2


Pointing is the gateway to reading other people’s minds, to what psychologists call “theory of mind.”3 You will spend the rest of your life wondering what other people are thinking. The meaning of a hand brushed against yours in the dark. A raised eyebrow when you walk into a room. It will always be a theory, because you can never really know someone else’s mind. Other people have the same abilities you do and can feint, fake, and lie.


Theory of mind allows us to engage in the most sophisticated cooperation and communication on the planet. It is crucial to almost every problem you will ever face. It allows you to time-travel and learn from people who lived hundreds and even thousands of years before you. Language is important but fairly useless if you do not know what your audience knows. You can teach only if you can remember what it is like not to know. The political party you vote for, the religion you follow, the sports you play, and every other experience that involves other people, living or dead, real or imagined, all rely on your theory of mind.


It is also the soul of your existence. Without it, love would be a cardboard cutout of itself, because what is love without the magic of knowing someone else feels the way you do? Theory of mind is the delight of moments when you both see something, then turn to each other and laugh. It is the comfort of finishing each other’s sentences, and the peace in holding hands and saying nothing at all. Happiness is sweeter if you think the people you love are happy too. Grief is more bearable if you believe someone you lost would be proud of who you are.


Theory of mind is also the source of suffering. Hatred burns brighter if you are convinced someone intends you harm. Betrayal is more bitter when you can sift through a hundred memories for every subtle gesture that should have been a warning.


Every emotion we have enriches the lens through which we see the world. And though we “feel” these emotions in our chest, our gut, and the tips of our fingers, they live in our mind and are largely created from our theories about the minds of others.


DOG DAYS


My closest childhood friend was my dog Oreo. My parents gave him to me when I was eight years old, and he quickly grew from a puppy I could hold in my hands to a 70-pound Labrador with a wolfish appetite and a joy for life.


On warm nights, we would sit together on the front steps, his head on my lap. It never bothered me that he could not talk. I just enjoyed being with him, wondering what the world looked like through his eyes.


When I went to college at Emory, I discovered that exploring the animal mind was a serious scientific endeavor. I began working with Mike Tomasello, a psychologist who was an expert on theory of mind in children. Mike’s experiments with babies connected their earliest theory of mind abilities with their ability to acquire all forms of culture—including language.4


Mike and I worked together for ten years, testing the theory of mind abilities of one of our two closest living relatives, chimpanzees. Before our experiments, there was no experimental evidence that any animal had theory of mind. But our research showed that the answer was more complicated.


Chimpanzees had some ability to map the minds of others. In our experiments, we found that not only did chimpanzees know what someone else saw, they knew what someone else knew, could guess what someone else might remember, and understood the goals and intentions of others. They even knew when someone else had been lied to.2


The fact that chimpanzees could do all these things put what they could not do into sharp resolution. Chimpanzees can cooperate. They can communicate. But they struggle to do both at the same time. Mike told me to hide a piece of food under one of two cups so that a chimpanzee would know that I had hidden the food, but not where. Then I would try to tell them which was the correct cup by pointing to it. Almost unbelievably, the chimpanzees, trial after trial, ignored my helpful gesture and could only guess. They became successful only after dozens of trials. And if we changed the gesture even slightly, they fell apart again.


At first, we thought chimpanzees had trouble using our gestures because there was something wrong with our tests. But because chimpanzees seemed to understand our intentions when they were competitive, but not when they were cooperative, we realized their failure might be meaningful.


In human babies, this is the spark that suddenly ignites, always early, always around the same age, and always before we can speak or use simple tools.3 The simple gesture of extending an arm and index finger that we start to use at nine months old, or our ability to follow along when our mothers point to a lost toy, or a bird flying overhead, is something chimpanzees do not do and do not understand.2


This star of cooperative communication, missing from the constellation of abilities that comprise chimpanzee theory of mind, is the first to appear in humans.5, 6 It shows up before we speak our first words or learn our names; before we understand that others can feel sad even while we are happy, and the other way around; before we can do something bad and lie about it, or understand that we might love someone and they might not love us back.


This ability allows us to communicate with the minds of others. It is the door into a new social and cultural world where we inherit the knowledge of generations. Everything we are as Homo sapiens begins with this star. And like many powerful phenomena, it begins in an ordinary way, with a baby understanding the intentions behind her parents’ gestures.


If understanding these cooperative intentions is fundamental to the development of everything human, figuring out how that ability evolved could help us solve a major part of the puzzle of human evolution.


As Mike and I were discussing this one day, I blurted, “I think my dog can do that.”


“Sure.” Mike leaned back in his chair, amused. “Everybody’s dog can do calculus.”


* * *


It was reasonable for Mike to be skeptical. It was hard to be impressed with animals who drank out of the toilet and tangled their leashes around lampposts. Psychologists did not think dogs were interesting, so there was almost no research on their cognition. From 1950 to 1998, there were only two major experiments on dog intelligence, and both found that dogs were unremarkable. “Strangely enough,” wrote one of the authors, “domestication does not seem to have produced anything new in dog behavior.”7 Everyone’s attention was on primates. It made sense to study our primate relatives, who looked more like us and whose minds were presumably more like ours too.


Because people tended to assume that domestication made animals unintelligent, researchers looking for cognitive flexibility in nonhuman animals thought it best to look in the wild, where their survival depended on solving problems. How cognitively flexible could you be if you never had to think for yourself—if your food, shelter, and reproduction were all taken care of? But I knew my Oreo.


“No, really, I bet he could pass the gesture tests.”


“Okay,” said Mike, humoring me. “Why don’t you pilot an experiment?”


GOOD DOG


Oreo’s special talent was that he could hold three tennis balls in his mouth. When we played fetch, I often threw two or three balls in different directions. After Oreo fetched one, he would look at me to see where I had thrown the second ball.
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I would point to it, and after he got that ball, he would look back at me again, and I would point to ball number three.


To show Mike what I was talking about, I took Oreo to play fetch.


“Hey, buddy, let’s go.”


He thumped his tail, a tennis ball in his mouth. When Oreo figured out where we were going, he started to sprint like a dog half his age. In our neighborhood, there was a large pond where Oreo and I used to play together.


Oreo bolted straight to the water’s edge and barked the bark that said he would bark forever unless I threw the ball.


“Okay, okay. Just wait!”


I pulled a giant VHS video camera out of my bag and turned it on. I threw a ball into the middle of the pond and Oreo leaped after it. For a magical moment, he soared over the water; weightless, timeless, legs sprawled front and back, tongue lolling from his smiling mouth.


The splash was epic, as always. When Oreo got the ball, he came swimming toward me. I extended my arm and pointed to the left, but this time I had not thrown any other balls for him to find.


Oreo, failing to find a ball when he swam to my left, looked at me. I pointed to the right. He swam to the right. No ball. Then I called him in, took the ball out of his mouth, and threw it again, and repeated the pointing game ten times, so that Mike would see that Oreo’s responses were not due to chance.


Mike watched the footage silently. Then he rewound it and watched it again.


I waited, nervously.


“Wow.”


His eyes were bright with excitement.


“Let’s really do some experiments.”


The same behavior from two different individuals can be produced by two very different minds that understand the world differently. To attribute complex cognition you must follow the principle of parsimony:8 You cannot infer complexity until all plausible simpler explanations have been ruled out. Experiments give us a way to do this.


Mike taught me that when you are probing the mind of someone who cannot talk, simple is best. Experiments are just a way of asking questions. If the question is easy to understand, it is likely the answer will be too. I called it “duct tape science”—if your equipment broke and could not be fixed with duct tape, your experiment was too complicated.


Even with just two cups, a table, and some duct tape, however, the experiments with the chimpanzees had taken months. Suiting up, waiting, food preparation, equipment checks, driving to see them, filling out forms, more waiting.


With Oreo, I took two cups and put them upside down on the ground a few feet apart.


“Sit.”
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I hid a piece of food under one of the cups. Then I pointed at the cup that hid the food. Oreo found it the first time. And the next seventeen times.


“Oreo,” I said, scratching his ears as he hugged me with his full weight against my legs, “you’re a genius.”


All those months gesturing for chimpanzees and coming up with nothing, and Oreo had been sitting in my backyard the whole time, waiting for me to give him a chance.


Oreo and I were spending time together in a new way. Through my experimental games, I would give him a choice, and with each choice, he told me a little bit more about what the world was like for him. When I wanted to ask him whether he was really following my gesture or could just smell the food under the cup, I hid the food the same way but did not gesture. When he made his choice, he found the food only half the time. Without my help, he was just guessing. This meant that even though, like all dogs, his sense of smell was excellent, he could not rely on it to go to the correct cup on his first try.


It was lucky that Oreo and I were having fun, because working with him raised questions that involved a dozen variations on our game. Just because Oreo followed my point did not mean he understood the intention behind it, as a child does. There were simple explanations that could explain Oreo’s success, and Mike helped me design experiments to test each one.


The most obvious was that Oreo was just following the movement of my arm, the same way he might watch a raindrop rolling down a window. He would not have to think the raindrop was trying to tell him anything to follow its path with his eyes.


The motion of my arm could have grabbed Oreo’s attention as I pointed. As his gaze followed my arm, he could have searched for food in the cup he happened to be looking at—perhaps even forgetting there was another cup. This would mean Oreo did not understand anything about what I was thinking. I could have wiggled my arm or flashed a light on the same side as the correct cup and gotten the same results.


To control for this, I had to take the movement out of pointing. So sometimes I only turned my head and looked at the correct cup, other times I pointed across my body with the arm opposite the correct cup, and sometimes I got my little brother to cover Oreo’s eyes until my arm was already extended and motionlessly pointing. In the hardest version, I even stepped toward the incorrect cup while pointing at the correct cup. Oreo had no problem finding the food in any of these new situations. He clearly was not just relying on my arm motion.


Oreo hadn’t learned how to follow a point by trial and error like the chimpanzees. If he had been, he should have gotten better as we did more trials. Instead, he never made a mistake in the basic tests, and even in the more difficult tests, he did as well at the start as he did at the end. Whatever Oreo was doing, it appeared to be more flexible and cognitively sophisticated than the responses of chimpanzees.9


It was time to go bigger.
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