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Praise for The Arrogant Ape



“A gifted primatologist, Christine Webb undertakes a profound takedown of the human supremacy complex. She accomplishes this not by arguing that our species is unexceptional, but by showing that every species is marvelously exceptional—each creature enacting its own uncannily weird way of relating to the rest. The Arrogant Ape is not only lucidly thought and eloquently articulated; it’s a deeply felt work, empathic and curious and wonderstruck. It opens us to a more humble and collaborative natural science—one that engages nature not as a quantifiable set of mechanical objects waiting to be figured out and mastered, but as a collective of often-incommensurable yet oddly intersecting styles of sentience, a breathing community of subjects to whom we can only apprentice ourselves.”


—DAVID ABRAM, AUTHOR OF BECOMING ANIMAL


“The Arrogant Ape convincingly argues that humans need not—even should not—be placed central to every discussion in science, in policy, or in considering how to live one’s life. This book will reframe the way you view animal welfare, and may even reframe the way you see.”


—ALEXANDRA HOROWITZ, AUTHOR OF INSIDE OF A DOG


“Webb makes clear that the notion that we’re the most important show in town—smarter than, better than, more important than, uniquely exceptional, above, and separate from other animals—has got it all wrong. This distorted view of humans in which we use ourselves as some sort of standard to which individuals of other species should strive is not only arrogant, but singularly ill-informed. I highly recommend The Arrogant Ape.”


—MARC BEKOFF, AUTHOR OF THE EMOTIONAL LIVES OF ANIMALS


“Webb offers a deeply considered, self-reflective, and undeniably philosophical approach to the scientific study of animal behavior. She is spearheading a paradigm shift in science, deftly folding in Indigenous and phenomenological perspectives to forge a hybrid approach to empirical knowledge-seeking. Her book is a modern exploration of the ancient speciesism problem, leading the reader toward a hopeful appeal that we can dispel our culturally acquired forms of anthropocentrism in service of a humbler path to understanding both the animal mind and humanity’s connection to the natural world.”


—JUSTIN GREGG, AUTHOR OF IF NIETZSCHE WERE A NARWHAL


“A brilliant and moving invitation to rethink the illusory human-animal divide. In these vivid stories and incisive reflections, we come to see not only how blinkered we have often been but, more importantly, how we can expand experience, deepen science, and open imaginations when it comes to our relationships with other animals. A must read for all who love the more-than-human world.”


—DAVID GEORGE HASKELL, AUTHOR OF SOUNDS WILD AND BROKEN


“Webb puts us in our place (and a fine place that is, in fact), showing us how much more fascinating the world is if we see it as it is, rather than denigrating it and using it as a mere resource.”


—CHARLES FOSTER, AUTHOR OF CRY OF THE WILD


“We humans have a favorite story: we are different, we’re the best; in this world, we matter most. With insights gained through a lifetime of intimately observing our primate relatives, Webb offers us a different reflection when we look in the mirror, and charts for us a saner path for nature and ourselves.”


—CARL SAFINA, AUTHOR OF ALFIE AND ME


“A brilliant book filled with insights into the living world we inhabit of diverse intelligences, forms of language, sensory feats, and entangled relations. Webb makes a powerful case against the bias of anthropocentrism that blinds us to Earth’s reality by making ‘man the measure of all things.’ In choosing to relinquish this delusion we become more virtuous, we acquire more valid knowledge about nature, and we give ourselves the chance to live in graceful coexistence with all life. A must read on matters of critical importance at this pivotal moment for humanity and Earth.”


—EILEEN CRIST, AUTHOR OF ABUNDANT EARTH
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“Hubris” by Mary Jane Webb (2020)
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CHAPTER ONE



The Human Superiority Complex


WHAT A PIECE OF WORK IS MAN!” MARVELS HAMLET, “HOW noble in reason! how infinite in faculty! . . . in action, how like an angel! in apprehension, how like a god! . . . the paragon of animals!”


In a few short lines, Shakespeare gives us the most prominent theme in the history of Western thought: human beings are the most clever, moral, and capable species on earth.


But I wonder, if we truly believe we are so much better than other species, why have we spent thousands of years driving home the point?


Psychologists have shown that people overemphasize their own abilities and accomplishments to conceal actual feelings of shortcoming and failure. When it comes to other species, do we have a so-called superiority complex?


After all, we’re not the biggest, fastest, or strongest. Blue whales, cheetahs, and rhinoceros beetles outdo us there. Nor are we the most numerous or long-lived. Ants and sea sponges (not to mention most bacteria and plant species) easily have us beat there too. Other species outperform humans in countless ways. Just try competing with eagles on vision tests or dolphins on tests of echolocation. So we turned to our intellect. It was decided! We must have the edge there.


Carl Linnaeus, the father of the modern system for classifying organisms, named us Homo sapiens, the “wise man.” Today we call ourselves Homo sapiens sapiens, the wisest of the wise. Seeing ourselves in superlatives flies in the face of Darwinian notions of continuity between species.


Yet even today, examples of human exceptionalism by high-profile media outlets and scholars are rampant. Just notice how often the human species is ranked as a separate, superior entity to the environment, either directly or by implication. “Although we are animals . . . we are not just animals,” writes philosopher Roger Scruton in a 2017 New York Times op-ed. “As persons, we inhabit a life-world that is not reducible to the world of nature.” In a 2018 article in The Guardian titled “The Human League: What Separates Us from Other Animals?,” geneticist Adam Rutherford asserts, “We cannot satisfactorily match our behaviour with other beasts, and claims that we can are often poor science.” As comparative psychologist Thomas Suddendorf avows in a piece for CNN, “It seems obvious that there is something extra special about us.”


The quest to identify humanity’s uniquely distinguishing trait is also teeming with human exceptionalism. In a 2016 NPR interview titled “Why Did Humans Become the Most Successful Species on Earth?,” historian and bestselling author Yuval Harari credits the human imagination for “why we can cooperate in our billions, whereas chimpanzees cannot, and why we have reached the moon and split the atom and deciphered DNA, and they just play with sticks and bananas.” A Los Angeles Times article instead cites our unique generosity: “Maybe the reason we call it ‘human kindness’ is because that’s the only kind there is.” The general-interest publishing landscape is saturated with titles proclaiming to have discovered that elusive holy grail of what makes us human, touting our species’ unrivaled intelligence, adaptability, friendliness, language, creativity, and the like.


Human exceptionalism is not restricted to the popular press. There are entire conferences on what makes humans special. At the 2019 Association for Psychological Science convention, primatologist Michael Tomasello opened his keynote address with an apology to great apes before making the case for our cognitive superiority as humans. There’s an entire research enterprise on this vast mental rift between humans and other animals, dubbed “humaniqueness” by biological anthropologist Marc Hauser. The running story is that while other primates possess the rudimentary building blocks of human cognition, they lack the unique adaptations of the human mind that allowed our species to thrive and flourish. These traits have enabled humans to dominate the planet—a dominance often equated to our “evolutionary success.” What else would you expect from a species that frequently flaunts its own intelligence? It seems as much today as historically, what makes us special is that we like to think it so. Hamlet got one thing right: we’re a piece of work.


The argument of The Arrogant Ape is that human exceptionalism—a.k.a. anthropocentrism or human supremacy—is at the root of the ecological crisis. This pervasive mindset gives humans a sense of dominion over Nature, set apart from and entitled to commodify the earth and other species for our own exclusive benefit. And it’s backfiring on us today, spurring forest fires, sea level rise, mass extinctions, and pandemics like the coronavirus.


This unfortunate and dangerous way of viewing our world is a brainwashing of such major proportion that many people remain entirely unaware of it. From a young age, the myth of human exceptionalism gets internalized and reinforced by society in various ways—in schools and textbooks, sermons, political campaigns, advertising, movies, holiday celebrations, language, and more. But perhaps most unsettlingly, human exceptionalism has even seeped into our sciences.


Having spent my career studying the minds of our closest living primate relatives, I know this firsthand.


One morning, on the edge of the Namib Desert, a baboon named Bear read my mind. The day before, he and a dozen other baboons had mobbed my colleague, emitting loud, high-pitched barks and slapping her legs. We weren’t sure what had caused it, but Bear was the clear instigator. That following morning, I was keeping my distance from the troop, worried about a repeat incident, when over the ridge marched Bear and his entourage again. This time, they made a beeline for me. I was wobbling down a steep, rocky incline and could not get out of their way. My heart was racing and my palms were sweaty, but outwardly, I remained calm. Then something happened that I will never forget, because it changed my entire view of other animals and what they are capable of. Despite my tranquil act, Bear approached and put his hand on my leg. He looked up at me and bared his teeth in an awkward, forced grimace. As a primatologist, I know this is a pacifying gesture, something baboons do to avert and resolve conflicts with each other. He was making amends for the day before. This baboon knew what I knew and was trying to put things right.


Why was this encounter so special? Reflecting on it later that day from the safety of my tent, I recalled all the times I had been told as a graduate student that other primates lack mind-reading abilities—what scientists call a “theory of mind.” This is one of many cognitive capacities said to set humans apart from other animals. Baboons aren’t supposed to know what other baboons know, let alone what a member of another species might be thinking. But Bear? Bear read my mind. I’ve had to unlearn a lot of things that were stated as fact when I was a student.


For centuries, Western philosophy and religion sustained the belief that the human species occupies a central, superior place in the universe. Charles Darwin revolutionized this worldview with his theory of evolution by natural selection, showing that species form an interconnected tree of life rather than a hierarchy. Darwin himself would likely be surprised by human exceptionalism’s lasting impact on the collective imagination. But he knew his ideas threatened a society bent on maintaining this myth. As he wrote in one of his notebooks more than twenty years before publishing On the Origin of Species: “Man in his arrogance thinks himself a great work, worthy the interposition of a deity. More humble, and I believe truer, to consider him created from animals.”


Today, science is increasingly responsible for shaping our understanding of humanity’s position in the natural world. But when we let the ideology of human supremacy infiltrate science, it leads to biases that perpetuate human exceptionalism rather than a more humble, authentic view of human capabilities. This is one of the main reasons why the myth of human exceptionalism dominates our thinking today. This is why—in contrast to Darwin’s theory of mental continuity between humans and other species—contemporary scholars maintain that a profound gap separates our mind from the animal kind.


The idea for The Arrogant Ape began in 2019 when I joined Harvard’s Department of Human Evolutionary Biology. How humans evolved to be the way they are is a question that has long interested me. Beyond a lifelong curiosity about other animals, it is part of the reason I became a primatologist. An evolutionary perspective emphasizes continuity—differences between species that are a matter of degree rather than kind. And yet, the idea that there are essential traits enjoyed by all and only members of our species (or any species, for that matter) has been incredibly resilient. Historically, attempts to define some stable, unique, and universal “human nature” have either included members of other species or excluded an array of humans (often those already discriminated against and marginalized in some way by our society).


But as long as we stress a narrative of human uniqueness, we might as well do the same for other lifeforms. All species have evolved specialized adaptations to their environments. If humans are unique, then every species is unique. However, human exceptionalism is different from human uniqueness. Human exceptionalism suggests that what is distinctive about humans is more worthy and advanced than the distinguishing features of other forms of life.


One might assume that human exceptionalism has been laid to rest with the widespread scientific acceptance of evolution. But this worldview is so deeply embedded in our culture that, often without conscious effort, almost everyone (including scientists) accepts its basic premises.


In the following chapters, we will engage with ideas that sometimes run counter to much of what we ordinarily consider true about the world—assumptions so inherent that we may be unaware we’re even assuming anything. Human exceptionalism has been repeated and left unchallenged to the point that we hardly recognize it as a story anymore; instead, we’ve internalized it as “fact.” But unlearning this worldview can be as rewarding as it is challenging. We (and many other species) stand to gain so much when we become more conscious of our own biases. This is a book about how learning to recognize the pervasiveness of human exceptionalism can change how we look at the world, and has changed how many people, including myself, think about and do science.


From the arid deserts of Namibia where an extraordinary baboon troop thrives to a forested sanctuary in Zambia where chimpanzees are rescued and rehabilitated, I have spent most of my adult life researching the rich social, emotional, and cognitive lives of nonhuman primates. They have taught me many things. But above all, they have taught me that the lines we think separate humans from other species are artificial, because the ways we go about drawing them are fundamentally flawed.


For instance, most claims of humans’ cognitive uniqueness are based on experiments that compare the abilities of captive chimpanzees with those of fully autonomous Western humans. The overwhelming conclusion of these studies is that humans clearly outperform apes in various cognitive domains including theory of mind, cooperation, altruism, metacognition, joint attention, and prosociality. But too often the deck is stacked against other species, and the development of hypotheses, the design of experiments, and the evaluation of evidence are skewed in humans’ favor.


We assume that these caged chimpanzees and free human populations are representative of each species, when they are not. The chimps have typically spent their entire lives isolated with a small group in restricted, human-made conditions. I have also studied nonhuman primates in such settings—labs, zoos, and sanctuaries. Captive chimpanzees are nothing like their wild counterparts. The human groups are also unrepresentative of humanity on the whole: recent research tells us that they are among the most psychologically unusual in the world (Western, educated, industrialized, rich, and democratic—WEIRD). Thus, the comparison reveals very little about the different cognitive abilities of these two species.


Moreover, these studies rely on human-centric experimental designs. They involve tasks that other species would never naturally encounter, such as computer touch screens and plastic toys. This kind of research can only tell us how other species perform on tasks in which humans excel. It tells us very little about other species’ own evolved cognitive adaptations. It would be like presenting WEIRD human participants with sticks, rocks, and nuts of varying sizes and measuring their intelligence by comparing their performance with that of chimps on termite-fishing or nut-cracking tasks—tasks that involve mental foresight, manual dexterity, sustained attention, and causal reasoning. Would we conclude that humans are inferior to chimpanzees in said cognitive capacities on the basis of their performance? The satirical online publication The Onion summed up this anthropocentric bias rather well in an article titled “Study: Dolphins Not So Intelligent on Land.” When you measure the world with a ruler made for humans, other species will inevitably come up short.


A less human-centric paradigm would bring us a long way toward understanding other species’ own evolved cognitive adaptations, rather than comparing them to a human standard that inevitably renders them deficient. Pioneering scientists past and present have broken from the pressures and limitations of human exceptionalist thinking. Their work looms large in my own research. From household names like Charles Darwin to lesser-known visionaries like Lynn Margulis, from botanists like Robin Wall Kimmerer to primatologists like Frans de Waal, what happens when scientists approach their study systems with humility, reverence, and an open mind? Their discoveries reveal underappreciated complexities of nonhuman life—from the languages of songbirds and prairie dogs, to the cultures of chimpanzees and reef fishes, to the acumen of plants and fungi. A different way of looking at organisms, one that is possible if we overcome notions of human exceptionalism and think about species on their own terms, is revolutionizing our perception of them and of ourselves. The research becomes a powerful metaphor for ways of understanding and living in the world—ways that Indigenous cultures have long modeled and protected. This book argues that this less human-centric approach is both possible and necessary. It is key to better science and a richer, sustainable way of life.


Critiques of human exceptionalism tend to focus on our moral obligation toward other species. What they overlook is what humanity also stands to gain by dismantling its illusions of uniqueness and superiority. And not just because these illusions are at the root of the environmental crisis. But because they prevent us from engaging with the world in a way that continuously instills a sense of awe, wonder, and humility. When we are not blinded by a human-centric lens, we start to feel more like the integrated part of Nature that we are.


I teach an undergraduate course called The Arrogant Ape. I witness my students undergo major transformations as they learn to see past the basic ways their sense of the world has been framed by human exceptionalism. As the wool is pulled away from their eyes, they come to experience Nature as more alive, animate, and aware. A walk through campus or the woods is never the same; it’s an opportunity to interact with a multitude of other lifeforms, to feel a part of something greater than the self. For some of us, unlearning human exceptionalism reinforces what we’ve long held to be self-evident: that the world is filled with diverse kinds of intelligence and awareness. But for others, the experience is more like a reawakening—remembering a childlike curiosity for and connection with the living world. My students’ experiences and my own have encouraged me to collect these ideas together in the book you are reading.


This renewed relationship restores us. It rejuvenates us. It satisfies one of our oldest and deepest desires to belong to the larger whole we inhabit. And in turn, it empowers us toward actionable change. For my students, unlearning human exceptionalism ignites an ecological consciousness that many redirect into environmental or animal advocacy. When you perceive the world as an object, its destruction becomes meaningless. But when you understand that the world is an animate entity of which you are a part, activism isn’t a choice; it becomes a way of life. That’s thanks to one simple but often overlooked truth: what people do about Nature depends on how they see themselves in relation to Nature. Once delusions of human superiority and separateness are broken down, we can no longer passively watch Nature’s destruction, in part because we see what we stand to gain—not merely in the end but in the here and now. This is a refreshing departure from the dominant environmental narrative, which emphasizes sacrifice, costs, and long-term adverse impacts. Nature is not a means to human ends but an interdependent system whose well-being ultimately determines our own.


The coronavirus pandemic provides a timely illustration. Nature seems to be defying the primacy of humans like never before. And yet, media coverage praises humans’ ingenuity for creating vaccines, ignoring the fact that human exploitation of animal habitats possibly triggered the virus in the first place (and will inevitably lead to future zoonotic outbreaks). At the same time, militarized discourses of a “war on” or “fight against” the virus perpetuate the view that Nature is a force to be controlled and dominated. Such human-centered narratives also figure in recent discussions about climate change and environmental “techno-fixes” like solar geoengineering and colonizing Mars. These framings bypass a critical opportunity to deconstruct forms of human exceptionalism in the public imagination. They instead assure us that mankind will prevail over Nature after all. But this same narrative of human progress and mastery got us into this mess, and it would be wise to recognize that we can no longer rely on the values, institutions, and scientific methods that gave rise to this moment to get us out of it. We need a radically humbler approach. And the clock is ticking.


I am running with the assumption that you agree that planetary health is in a dire situation. In this book, I am not trying to convince anyone that such a situation exists. The statistics alone are harrowing—we’re likely all haunted by some version of them. More than 90 percent of the earth’s soil will be degraded by 2050, based on current trends. Thirty percent of global forest cover has been cleared, another 20 percent is deteriorated, and most of the rest is now fragmented, leaving only about 15 percent intact. Earth’s temperature has risen by about 2 degrees Fahrenheit since 1950, and the rate of warming since 1982 has more than tripled. Ocean acidification has been occurring one hundred times faster than what has occurred during natural events over the past fifty-five million years. Wild animal populations plummeted by nearly 70 percent over the last half century. Pollinators on whom humans and many other species depend are facing extinction. As I write, these beings are vanishing from the planet and from our daily lives.


“I could go on,” writes the recovering environmentalist Paul Kingsnorth after a barrage of such statistics, “but I suspect you’ve heard it all before and that, like the rest of us, you have no idea what to do about it, or whether anything can be done at all.”


Why is it that we have not taken the steps needed to address the devastating consequences of climate change (which imperil our very own survival) when faced with a scientific consensus that it demands urgent action? After all, we’ve known the “facts” for a long time (in the 1960s, scientists were concerned enough about human-caused climate change to formally warn U.S. president Lyndon B. Johnson). These days, the obstacles are hardly physical or technological. This growing gap between awareness and action reveals that we need to think about fundamentals—to question the underlying worldview that has led us to this critical ecological moment, to challenge our most basic cultural narratives, and to change the stories we tell.


Many people already recognize that we need to redefine and rebuild our relationship with the natural world; they just have difficulty imagining how. And that’s the thing about human exceptionalism. It gives us the sense that there is no alternative or structural reimagining of our way of life. It fuels our collective inertia and disempowerment in the face of unsustainable growth and production—trends that, though relatively recent, appear inevitable. People assume these are powerful forces that we can’t possibly counteract. Corporate greed and deception, capitalist economics, and a lack of political will certainly play an outsize role. But we don’t just need an overhaul of these institutions; we need a new relationship to the world. The process of building and sustaining that relationship does not proceed entirely from the top down. It can be enacted only by individuals who are motivated by another vision and experience of what the good life might be, who can reimagine this richer relationship and are already bringing it into being. Though the ideology of human supremacy has shaped the dominant culture for centuries, it is rarely named or acknowledged. In this way, it remains invisible while other causes—fossil fuels, habitat destruction, biodiversity loss—are identified and studied. Much of human exceptionalism’s power is drawn from this invisibility. It’s the most powerful unspoken belief of our time.


The unprecedented scale of the human impact has led many scientists to name the present geological time period the Anthropocene—which recognizes anthropos (Greek for “human”) as a major planetary force. While there may be legitimate scientific reasons for the term, it has drawn criticism from various scholars. For one, the Anthropocene discourse portrays the human impact as somehow “natural”—a species-typical behavior rather than an expression of a particular time and culture. Moreover, in assuming a role of “humankind,” the so-called age of man overlooks a critical social dimension—namely that the humans least responsible for the ecological crisis are the most at risk of its consequences.


Similarly, treating human exceptionalism as some universal foundation of human thought only reinforces the colonial mindset in which this worldview is deeply enmeshed. The truth is that not all humans uphold an essential hierarchical divide between humanity and the rest of Nature. And as we’ll see, we have much to learn from these alternative ideologies and relationships. Though the myth of human exceptionalism can be found in various traditions, it has been expressed and elaborated most prominently in Western culture. I routinely use language like “we” and “ours” in reference to this dominant culture in which I have spent most of my life. But again, human exceptionalism is neither culturally nor individually universal. Even throughout Western history one can always find countercultures deviating from its central dogmas in various ways.


If our titular arrogant ape isn’t all of humankind, who—or what—does it represent?


In the ancient Greek tradition, drama was a way of examining what it means to be human. Protagonists often displayed hubris, an excessive pride resulting from an overestimation of their own competence and accomplishments. As I was doing research for this book, the metaphor for our current relationship to the rest of life on earth became increasingly evident. To Greek audiences, hubris was considered a “pride that blinds” because it led characters to behave in ways that belied common sense and defied the natural order, ultimately occasioning their downfall.


Consumed by a human superiority complex, the arrogant ape mirrors Hamlet—a hubristic character caught in a tragedy of its own making. The arrogant ape is thus not a species or a culture or even an individual—it is a way of acting and moving and being in relation to the rest of Nature. Many of us have learned the script and perform it dutifully: a role, a persona, a facade. This disguise obscures who we really are—a way to cover up our own insecurities, perhaps. Yet behind this mask is a much richer and truer way of being. When we stop making man the measure of all things, we learn so much more about other species, ourselves, and our place on this shared planet. We come to realize that human exceptionalism is the mask that disenchants the world.


Anthropocentrism likely resides somewhere in many of us. Yet as hubristic tendencies go, we remain partly or wholly unaware of it. Unlearning human exceptionalism has the power to open the door to radical transformation, to character developments within each one of us.


To some extent we are all complicit and conditioned by this worldview. But we are not determined by it. We can find other ways.


And that is why this is also a story about hope.










CHAPTER TWO



The Unlearning Curve


AS A LITTLE GIRL, I EXPERIENCED NATURE AS AN ENDLESS playground of wonders, mysteries, and adventures. The woodsy home where I grew up in Pennsylvania had a small pond in the back, which my friends and I would explore with sticks, nets, and surprised giggles. Memories of my childhood encounters with other species there remain visceral. I can still smell the damp moss after it rained and the earthy petrichor rising from the soil. I can hear the honey bees in the mess of wildflowers and vines that disguised our mailbox. Even now, I can feel the slimy string of toad eggs my dad once draped around my neck, drops of cool water trickling down my back. Perhaps because I was an only child, I found companionship in these woods relatively easily. I befriended other beings, the gray squirrels and the robins and the woolly bear caterpillars, imbuing them with rich mental worlds—with feelings and thoughts of their own. Among those I saw as siblings was my parents’ Shetland sheepdog G.B. (short for Goofball), a role she herself was initially reluctant to adopt (after all, in her view, she was the firstborn).


As most parents can attest, children have a remarkable affinity for other species. The renowned sociobiologist E. O. Wilson popularized the term “biophilia” (from the root bio, meaning “life,” and philia, meaning “love of”) to describe this natural tendency to seek connections with other forms of life. According to the biophilia hypothesis, our attraction to other creatures is a biologically based need, one we are genetically predisposed to as a species. This hypothesis is supported by the fact that strong biophilic tendencies are present from a young age.


“I Like Them to Stay Standing Up”


Do a quick search on YouTube and you will find plenty of evidence for children’s spontaneous interest in and concern for other animals. In one of my favorite videos, Luiz Antonio, a toddler in Brazil, sits behind a plate of octopus gnocchi while talking to his mom in the kitchen. Over the course of their conversation, it dawns on him that the octopus dinner in front of him was once a real live octopus. The transcript below is translated from Portuguese and edited for brevity and clarity:




Mom: Now eat your octopus gnocchi.


Luiz: OK. . . . This octopus isn’t real, right?


Mom: No.


Luiz: Then alright. He doesn’t speak and he doesn’t have a head, right?


Mom: He doesn’t have a head. Those are only the chopped little legs of the octopus.





Like many kids who first notice links between what they consume and what they know about the biological world, Luiz ponders whether the octopus has any attributes of a living being. He later tries to grasp how the “legs” ended up on his plate, and what became of the octopus’s head. His mom explains that it’s at the fish market, where the butcher chopped it. The conversation continues as Luiz tries to resolve his confusion.




Luiz: Why?


Mom: So we can eat it. Otherwise we’d have to swallow it all.


Luiz: But why?


Mom: So we can eat it, love. Just like a cow is chopped, a chicken is chopped.


Luiz: Ah, the chicken . . . Nobody eats chicken.


Mom: Nobody eats chicken?


Luiz: No, those are animals!





Luiz reasons that because octopuses are animals like chickens, people do not (or should not) eat them. He then elaborates, before probing further.




Luiz: All of them are animals. Fish are animals. Octopus are animals. Chicken are animals. Cows are animals. Pigs are animals.


Mom: Yeah.


Luiz: So when we eat animals, they die?


Mom: Ah yeah.


Luiz: Why?


Mom: So we can eat, love.


Luiz: Why do they die? I don’t like that they die. I like them to stay standing up.





As the clip concludes, Luiz Antonio’s mother, moved to tears, asks her son to eat just the vegetables on his plate. The video today has millions of views. It’s shared so widely because it shows how human-centric values—in this case, the casual consumption of other animals—belie common sense for young children. It is one of countless examples of kids extending moral consideration to other species in ways that many adults readily discount.


But what does the science have to say? Recent research in developmental psychology has put some of these ideas to the test. In one 2021 study, Yale University researchers presented American children (five to nine years old) and adults with moral dilemmas pitting varying numbers of humans against varying numbers of either dogs or pigs. The hypothetical scenarios depicted two sinking boats that contained either human or other animal passengers who could not swim, and participants had to choose one boat to save (there was also a third option to not decide). Researchers found that children were considerably less likely than adults to prioritize humans over other animals. Children often opted to save multiple dogs over one human, with many valuing the life of a dog as much as that of a human. While children generally valued pigs less, the majority still prioritized saving ten pigs over one human. In striking contrast, almost all adults chose to save one human over even one hundred dogs or pigs.


These findings indicate that human exceptionalism is not inborn, a bias intrinsic to our biological makeup as human beings. Instead, they suggest that the belief that humans are morally special is socially acquired, an aspect of our culture. Researchers interpreted their findings through the related concept of “speciesism”—that is, the tendency to grant moral priority based on species membership. They argue that children learn to prioritize humans over other animals (a.k.a. anthropocentric speciesism) only as they gain experience and knowledge of how humans use animals in our society. Most young children have little to no direct exposure to practices like meat production or animal experimentation. But as these practices become more salient—usually in adolescence, at least in Western industrialized cultures—their moral focus may become increasingly human-centric.


From childhood, our natural affinity for other species (biophilia) comes into direct conflict with these practices. We attempt to minimize the resulting dissonance in different ways. For example, children’s storybooks typically portray happy farm animals living in idyllic settings instead of the intensive confinement in which most suffer, giving kids the sense that these animals lead relatively good lives. One study even found that elementary school children rated farm animals as better off than other types of animals (such as companion and wild animals). Whereas 26 percent said that farm animals sometimes feel unhappy, 46 percent said this was true for pets, and 53 percent said as much for wildlife. Most kids are unaware of the diverse ways that humans use other animals. In the second half of the study, researchers showed children pictures of common animal products (such as hamburgers, cheese, ice cream, leather jackets, wool blankets, and so forth). On average, first and third graders did not identify half of the items as coming from animals, and fifth graders missed roughly one in three. Results like these demonstrate that children frequently do not associate everyday animal products with living animals. And as Luiz Antonio’s octopus revelation shows, when we do connect the dots, it usually doesn’t sit right.


I recall very well the first time I saw a poultry truck roaring down the highway. There must have been hundreds of small, rusty cages stacked atop of one another, each crammed with several wide-eyed chickens, loose feathers flying out behind the truck and falling into a trail that would never find them alive. I immediately burst into tears and could not shake the vision for weeks. From that point on, my mom had to tell me to turn away every time she saw a poultry truck coming, instructing me to open my eyes only when it was out of sight.


That act of “turning away” is something we get better at over time. It’s one way we cope with the difficult reality of living in a culture where the exploitation of other species is common practice. The industry knows it as much as we do, which is why there’s a very deliberate disconnect between what we consume and the life that once was, at least in most modern industrialized contexts. Factory farming operations and animal laboratories are strategically located in remote, inaccessible places. Species used in agriculture and invasive research receive far less media attention than do other types of animals, with most popular educational images and films featuring wildlife instead. And because many people find it challenging to consume animal products if they resemble live animals, body parts associated with a life or personality—the eyes, face, feet—are rarely eaten or marketed. Nonetheless, in some societies, these animal parts are readily sold and consumed, a further testament to the role of sociocultural learning in shaping these perceptions.


Nothing Goes Without Saying


Another way we manage dissonance and devalue animals’ lives is by denying their subjectivity—the presence of rich internal experiences. For most animals that humans put to use, there is a widespread refusal to acknowledge them as sentient individuals with meaningful emotions and thoughts. Consider how we use different names for the consumed animal and the live animal. Cows become “beef,” calves become “veal,” and pigs become “pork.” It is noteworthy that these abstractions appear more necessary for mammals than for animals more distant from us evolutionarily, such as chickens or lobsters. Yet even when we use the same word to indicate the consumed animal and the live animal, we use a singular noun without an article. People eat “chicken” not “the chicken” or “chickens.”


Researchers in cognitive linguistics have long argued that language is a system that we use to understand and relate to (and not just talk about) the world, a window into how our minds and cultures operate. The worldview of human supremacy is deeply hidden in our everyday words and phrases, attesting to its powerful grip on the public imagination.


Like terms that dissociate animal products from living animals, seemingly ordinary words legitimize human exceptionalism by describing the natural world as a commodity whose ultimate purpose is to be used and managed by humans. Sociologist Eileen Crist calls attention to renaming animals “livestock,” trees “timber,” rivers “freshwater,” seacoasts “beachfront,” mountaintops “overburden,” and so on. Such terms reify beliefs that living systems matter only for their instrumental value to humans, stripping them of their inherent worth, interests, and identities. Even dictionaries, which are seen as “objective” authorities on language issues, exemplify these biases. Definitions of other animals and plants tend to emphasize their utility over key features of their biology, psychology, or behavior. For instance, ask Google to define “anchovy” and you will get the following definition from Oxford Languages: “a small shoaling fish of commercial importance as a food fish and as bait. It is strongly flavored and is usually preserved in salt and oil.”


We’ll speak offhandedly of the earth’s “natural resources” and “ecosystem services,” likely unaware that these very expressions define the environment around us in terms of our potential to use and possess it. In the ultimate twist, phrases like “developing” the land cast destroying forests and animal habitats for our construction projects in a positive light. We describe species used in farming and hunting as “crops” or “surplus,” and lethal acts as “culling,” “harvesting,” or “managing” their populations. Our language obscures what really happens (killing of species and individuals) while affirming and celebrating human dominion and mastery over the natural world.


Wesleyan psychologist Scott Plous has shown how this linguistic trickery is often directly encouraged. For instance, information distributed by the 4-H club (a major U.S. youth development organization that involves teaching students agricultural literacy) warns participants in animal fairs to use terms like “chicks,” “calves,” and “lambs” (not “babies”); “farrow,” “hatch,” “foal,” and “bear” (not “giving birth”); “process” (not “kill” or “slaughter”); and “health products” (not “drugs”). The effect is to avoid “humanizing” animals which would draw criticism from the public. Similar word substitutions abound in scientific journals. For instance, the Journal of Experimental Medicine advised authors to substitute words like “intoxicant” for “poison,” “fasting” for “starving,” and “hemorrhaging” for “bleeding.” Euphemisms like “sacrifice” and “euthanize” intentionally blunt knowledge of what is actually done after invasive experiments. Some journals explicitly counsel authors not to refer to animals by name or initials but instead to use numbers. Some even renumber (e.g., rabbit 10-8 instead of rabbit 108) to give the appearance that fewer animals were used. In this way, we are culturally conditioned to approach other species as objects rather than as subjects.


And then there are pronouns. I still remember the first time an editor crossed out “who” and replaced it with “that” every time I referred to an individual chimpanzee in one of my studies (e.g., “the chimpanzees who groomed” became “the chimpanzees that groomed”). According to most grammar authorities, “who” is always used to refer to people, whereas “that” is always used to refer to objects. We would never deem it appropriate to refer to another human being as “it”; yet, except for companion animals, this is common parlance for most other species. There are promising signs that this is changing. In 2021, a group of more than eighty experts in animal welfare, including the world-famous primatologist Jane Goodall, signed a letter calling on the editors of The Associated Press Stylebook to recommend that journalists use gender pronouns for other animals: “When gender is known, the standard guidance should be, she/her/hers and he/him/his, regardless of species. When it is unknown, the gender-neutral they, he/she, or his/hers should be used. It is also preferable to use who rather than that or which when describing any individual nonhuman animal.”


But going one step further, consider how human exceptionalism lives on in the essence of this last phrase: “nonhuman animal.” Given that the vast majority of life on earth is not human, this term is like calling a human a non-chimpanzee, or a chimpanzee a non-grasshopper! “Non-” groups millions of species together by an absence, by their failure to conform to the human archetype. Even the term “animal” itself, as the philosopher Jacques Derrida once elaborated, lumps an unthinkable diversity of beings into one homogenized category, with little in common beyond the fact that they are not human. As we’ll explore later, various linguistic conventions blind us to rich cognitive and emotional worlds of other species, referring to “positive/negative states” rather than emotions like joy or fear and relegating behavior to biology and instinct rather than conscious choice. Such conventions normalize the objectification of other lifeforms and undermine their ethical standing. As botanist and Indigenous scholar Robin Wall Kimmerer puts it, “The arrogance of English is that the only way to be animate, to be worthy of respect and moral concern, is to be human.”


Most of us don’t think twice about these words, because their true meaning gets masked by their normality. Given the power of discourse in shaping our reality, as children become acquainted with language, beliefs in human exceptionalism become more concrete and real.


Speciesist Hierarchies


When I was growing up, my local grocery store had a small tank filled with live lobsters. Thick rubber bands around their claws, they seemed to move in slo-mo while human shoppers frantically grabbed items from the shelves around them. Before I hit puberty and my first growth spurt, I met them at eye level. Peering into the side of the tank, I stared into their beady eyes, wondering if they were OK and what they might be experiencing. Did they know where they were? Did they understand their fate? I tried to communicate with them telepathically through the glass and even hatched a plan to rescue them. I wasn’t sure if lobsters could survive in backyard ponds, but it surely seemed better than this place. One day, I arrived with every intention of putting several in my backpack only to find an empty tank. Behind the counter, I saw several grocers banding and readying a new cohort of lobsters for purchase. I realized this was an ongoing system I could not easily penetrate or thwart. It made my heart sink.


Research has shown that lobsters are solitary except when mating, meaning they probably don’t appreciate being kept in a tank with other lobsters (to say the least). They need their claws to catch food and defend themselves, and can be left- or right-handed—or better, -clawed!—or ambidextrous. They can live to be one hundred years old. Though we’ve long deluded ourselves into thinking they don’t experience pain (I recall many reassurances to this effect during summer celebrations growing up), we have compelling scientific evidence that they do, which is why boiling lobsters alive is now illegal in Switzerland, Norway, and New Zealand. But today in places like the United States, you can still purchase live lobsters on Amazon and have them delivered to your doorstep fresh.


Many people would find it unthinkable to buy a live lamb or cow to kill at home, so why is it so different for lobsters? Why is it permissible in some parts of the world to consume animals (like dogs) but unthinkable in others? How can the same species (like cows) be seen as disposable in some cultures and sacred in others? To echo George Orwell’s Animal Farm, why are all animals equal but some more equal than others?


This brings us back to the concept of speciesism, or discrimination based on species membership. As we grow up and assimilate into the culture we know, we learn about both human exceptionalism and other speciesist hierarchies. Interestingly, research indicates that children not only have less anthropocentric speciesism but also lack the more general speciesist biases of young adults and adults. Many of these biases rest on pragmatic (mostly economic and political) grounds, shaping which animals we consume, who we welcome into our homes, and even who counts as an “animal” under the law. Some studies suggest that our concern for other species depends on evolutionary proximity (e.g., we empathize more with other primates like chimpanzees than with other animals), though it remains unclear how much of that is also attributable to cultural factors (e.g., exposure to species more similar to us in the media). Through powerful processes of enculturation, we become familiar with speciesist norms. We develop strategies to manage whatever dissonance might initially arise. We bear witness to the process of dissociating—of “turning away”—in others around us, and we internalize it ourselves. Eventually, the commodification of certain species for human ends becomes somehow “normal” and “commonsense.” It’s difficult to unlearn anthropocentric practices, biases, and discourses because they are everywhere around us starting from an early age.


This brings us to a crucial point about human exceptionalism: this ideology is not necessarily explicitly taught; rather, we learn and internalize it by example—by observing the world and the behavior of people around us. Exposure to practices condoning the exploitation of other species is certainly one part of that process. But the worldview that humans are intrinsically more valuable than other species is perpetuated through various other social and cultural means, including aspects of our formalized education system.



Rites of Passage


One day, I walked into my seventh-grade biology classroom, where dozens of frog “specimens” awaited on trays, the stench of formaldehyde oozing from their bodies—limbs spread-eagled and pinned down to the tray, large flaps of ventral skin pulled back, their innards exposed. I recall how their organs looked metallic, almost machine-like. Next to each frog were some tools—forceps, scissors, and a scalpel. My classmates and I nervously went to our cubbyholes, grabbed kid-sized white lab coats, gloves, and safety goggles, and stationed ourselves behind a tray.


For years, we had anticipated this very moment. Throughout elementary school, older students had regaled and menaced us with stories of frog dissection day. A girl had once fainted and got sent home. A boy had been suspended for putting a frog in the headmaster’s mailbox following a friend’s dare. Dissecting frogs resembled a middle school rite of passage, sort of like getting your driver’s license or going to prom. Even though we had ample time to mentally prepare for this exercise, a few of us didn’t want to do it. At one point, my friends and I contemplated staging a walkout—a small rebellion—but ultimately decided against it for fear of receiving a bad grade. Instead, we surrounded our teacher’s desk and cross-examined her about where these frogs came from. She assured us that they were already dead, that their bodies were “sacrificed” for educational purposes. No unnecessary suffering, allegedly. I’ve learned since that this is always what they tell you.


The dissection commenced with opening and inspecting the contents of the frog’s stomach. Eager to prove themselves, some students stepped up to the plate right away and inserted their scalpels. I hesitated and observed the room around me. Classmates emitted apprehensive laughs followed by “gross!” and “yuck,” but the teacher gave them praise, as the first cut was apparently the most difficult. I concentrated and put a slit in the frog’s stomach lining. I felt my own stomach churn, nauseated. The teacher approached my station and said I was doing it right, so I pressed on.


Whatever emotional discomfort and squeamishness the class expressed at the outset of the exercise seemed to fade over time. As we located and dissected other organs—the liver, heart, lungs, gallbladder—“ews” and “icks” gradually turned into “oohs” and “aahs.” Some of us soon discovered that our frogs were female when thousands of eggs poured out like a tiny landslide onto the tray. A vision of the tadpoles emerging in my backyard’s pond each spring flashed through my mind, but I immediately shook the thought. I couldn’t think that way—about this frog being a frog, a mother, a life—if I wanted to finish the dissection without too much difficulty. So I kept going. I remember feeling surprised by how the mood in the room shifted, including my own as I developed a strange, newfound sense of ease with what I was doing. I felt like I had accomplished something. I felt grown up.


Sociologists Dorian Solot and Arnold Arluke researched students and teachers during fetal pig dissections at a Rhode Island middle school. They show that students must learn to avoid ethical and emotional conflict over dissection, and how instructors facilitate this process by reassuring students into a sense of normalcy about what they are doing. The researchers contend that the educational lesson is more about this process of emotional detachment and desensitization than about animal anatomy. They liken it to an early initiation into the scientific community. “One of the skills learned from dissection is to see the animal as a scientific tool rather than a once-living being,” Solot says. “The message is that detachment from caring about animals is a key skill for scientists. If you don’t have it, science may not be the right field for you.”


Like many students, I became a scientist because I fell in love with the living world. Science felt like a channel for biophilia that society would consider acceptable and even respectable. But even our earliest scientific education subtly reinforces the idea that Nature is a thing to be used and manipulated, so long as it serves human knowledge and progress. We learn how to cut up frogs, fetal pigs, and sheep hearts. We learn how to capture and kill insects and pin them to display boards. We learn to uproot and press plants dry and glue them to paper. We learn that learning about Nature does not necessarily mean loving Nature.


It’s easy to see how certain aspects of our early education about other species and the environment normalize human supremacy. But even school curricula explicitly designed to teach children how to care for Nature may unintentionally legitimize this worldview. Environmental education researcher Helen Kopnina observed nature-based schools in the Netherlands and Canada. She conducted interviews with children (nine to eleven years old) and school supervisors in “nature education” courses and programs. In one study, she followed school gardening projects in an urban park in Amsterdam called Westerpark. Kopnina’s research showed how easily teachers slip into a form of “commonsense anthropocentrism” when responding to students and talking about the living world. For instance, the students equated “weeds” with something that needs to be categorically destroyed, not as wild plants that potentially contribute to biodiversity beyond human utility. This type of environmental education inadvertently celebrates the “metaphysics of mastery,” which tends to frame Nature in purely resourcist terms.


To be sure, the fact that a growing number of schools are now integrating environmental education and climate change into the curriculum at all marks a promising shift. For decades such topics were considered extracurricular (literally, outside of the regular curriculum) activities. Yet still so much of our traditional schooling today both physically and psychologically removes us from natural spaces. We go inside concrete buildings and interact with Nature only indirectly via screens, textbooks, and microscopes rather than through our own intuitive senses. A number of schools built in the last century were intentionally designed without many windows because windows were thought to detract from students’ learning. One popular website, schoolorprison.com, even made a game out of it. Photographs of real buildings (solicited from the public) appeared on the screen and you had to guess—is this a school or a prison? As I once saw for myself, it’s hard to perform above chance.


Human-Centric Histories


The view that human beings are the most important species on earth also gets reinforced through subtle (and at times not so subtle) suggestions that human experiences are somehow unrelated to, or take precedence over, the experiences of other species. Consider the definition of “history” from the latest edition of the widely read Penguin History of the World:


“History is the story of mankind, of what it has done, suffered or enjoyed. We all know that dogs and cats do not have histories, while human beings do. Even when historians write about a natural process beyond human control, such as the ups and downs of climate, or the spread of a disease, they do so only because it helps us to understand why men and women have lived (and died) in some ways rather than others.”


Upon first reading this, all I could think was, no wonder history was my least favorite subject in school! It centered on exclusively human actors, as did most of my other classes: literature, philosophy, art, and so forth. We call it the humanities, after all.


Ironically, while I never had a knack for history, I was immediately captivated by evolution—which is just history on a much longer timescale. But it’s also a history that allows other species to play a part. This is why I was drawn to science in the first place. Aside from an hour a day spent outside for recess, science classes were the only stable part of the curriculum where nonhuman actors made any reliable appearance. I loved learning about microorganisms like amoebas and how caterpillars became butterflies through metamorphosis. I delighted in the opportunity to hear about plant photosynthesis and to funnel-feed a colorfully decorated lizard my classmates and I named Art Gecko. My interest in science and especially evolution solidified in high school biology classes when I first read Charles Darwin’s revolutionary On the Origin of Species.


Learning about Darwin’s theory of evolution by natural selection brought Nature alive in profound ways for me—ways, as a teenager, I was starting to forget as I assimilated into a culture shaped by human exceptionalism. The realization that all species are descended from common origins and bound together in the complex web of life filled me with a profound sense of wonder and gratitude. It still does to this day whenever I think about it—that I even get to be part of this sacred experiment. Where finches and fireflies, sea sponges and sequoias, hyenas and humans all have histories intertwined in deep time. Where even the “species” category itself is much blurrier than we conventionally assume. According to Darwin, shared ancestry on a shared planet gives rise to differences between species that are a matter of degree and not kind, a continuity not just in physical form but in psychological makeup, in the very constitution of our minds. In much of his work, including On the Origin of Species, Darwin does not describe other species as passive vehicles of their genes and environments. He imbues them with rich inner lives—even creatures like earthworms. Imagine! He used a language that resonated with me. He gave words and theories to my childhood experiences of kinship and respect with the living world, backing them with scientific credibility.


It is astounding how many of Darwin’s principles have stood the test of time. Today, evolution is considered the most important principle in all of biology. My college biology class introduced me to the wise words of geneticist Theodosius Dobzhansky, who once famously wrote, “Nothing in biology makes sense except in the light of evolution.” And yet, Dobzhansky is also known for his (rather less wise) claim that “all species are unique, but the human is uniquest.”


How can someone be an outspoken proponent of evolutionary theory and the basic idea of human exceptionalism? Many of my students at Harvard admit to a similar paradox—choosing to concentrate in human evolutionary biology because they are drawn to evolutionary thinking and maintain some unshakable sense that humans are especially special. This illustrates how anthropocentric “common sense” is such a taken-for-granted view and way of life that even the staunchest supporters of evolution unknowingly succumb to it.


There is no single, linear narrative of evolutionary progress. Instead, evolution is a process of continuous branching and diversification—more like a tree or web than a ladder of life. Stephen Jay Gould, who taught right across the street in Harvard’s Department of Organismic and Evolutionary Biology, vehemently cautioned against equating evolutionary change with directionality and progress. Yet the process is often interpreted or presented as progressive (or “orthogenetic”), culminating in us. Classic depictions of major evolutionary transitions will show microbes, plants, and invertebrates leading up to smaller vertebrates like fish and birds and, finally, large mammals like humans at the top. Such renderings reinforce the widely held but erroneous view that evolution proceeds from “primitive” to more “advanced” organisms. And it’s also worth noting that we’re talking about how this human-centric idea spreads in schools that even teach evolution in the first place!


Darwin himself maintained that “it is absurd to talk of one animal being higher than another,” yet talk of “higher” and “lower” organisms is still common today. We tend to assume that our species is the end point of evolution, that there is an inexorable trend toward “human-ness.” One iconic image shows the silhouettes of humans’ ancestors gradually transitioning from hunched-over ape-like forms to upright cavemen-looking figures that eventuate in Homo sapiens (a wittier version depicts modern humans at the last stage crouched over again at their computers). People often misinterpret this image as evidence of a linear process by which modern humans descended from chimpanzees. Humans did not “evolve from” apes or monkeys. We share a common ancestor with both chimpanzees and bonobos that lived around five to seven million years ago. Chimpanzees and bonobos (and all other species with whom we share ancestry and who have not yet gone extinct) have continued to evolve in parallel as the evolutionary tree continues to branch outward. Yet linear representations tend to erase those other-than-human histories. They elide the diversification of species from common ancestral populations into one human-centric story.


To make this point clear, consider the following question: Are frogs more closely related to fish or to humans? Many people assume a closer relatedness between frogs and fish than between frogs and humans. But because frogs and humans share a more recent common ancestor (one that is not shared with fish)—frogs are more closely related to humans.


Perhaps even more surprisingly, some fish are more closely related to us than they are to other fish. For instance, lungfish are more closely related to mammals like humans than they are to other aquatic species like salmon. Evolutionarily speaking, “fish” is an invalid functional category that does not reflect real evolutionary relationships. The word aggregates tens of thousands of different species—more in number and diversity than all terrestrial vertebrates combined. As my friend the aquatic animal welfare scientist Becca Franks notes, “The vast majority of modern fish species evolved hundreds of millions of years after humans shared a common ancestor with them—which means that modern fish are not primitive forerunners to our lineage any more than humans are primitive forerunners to theirs.”


There is a great fallacy in making humans the reference point for the rest of the biological world. Not only because it is scientifically invalid, but because it deprives us of a richer, fuller perspective and way of life. Evolutionary biologist Robert O’Hara said it best: “When we come to realize that even among the vertebrates there are 50,000 different ‘vertebrate stories,’ each one with a different ending and each one with a different narrative landscape; when we truly think in terms of the diverging tree, instead of the line; when we understand that it is absurd to talk of one animal being higher than another; only then will we see the full grandeur of the historical view of life.”


Folk Biological Knowledge


What do young children use as their reference point when making sense of the biological world? How do they acquire fundamental biological concepts including animal, plant, and living being? Folk biology—the study of how people conceptualize and reason about nature—has generated fascinating insights into these questions.


For decades, developmental psychologists maintained that children reason about the natural world from a human-centric vantage point. This was largely based on psychologist Susan Carey’s influential model of conceptual development. Carey argued that children’s earliest understanding of other living beings is mainly in reference to, or by analogy to, human beings. In other words, young children view humans as the prototypical animal and must undergo a major conceptual shift to move from this anthropocentric view to one in which they see humans as one animal among many.


One powerful form of evidence came from inductive inference tasks. In these tasks, experimenters present participants with pictures of a base item (such as a human, dog, or bee) and teach them an artificial new property about it. For example, the interviewer might show a picture of a dog and say, ‘‘Have you ever heard of an omentum? Omenta are green, round things. Here is a picture of something that has an omentum inside it.’’ Next, the researcher tests whether the participant generalizes (or “projects”) that property onto other entities (including other humans, dogs, bees, aardvarks, flowers, and so forth). Carey found that young children generalized from humans to animals based on biological similarity to humans (for example, to dogs more than to bees), but hesitated to project from animals to other animals, including to humans. These children even favored inferences from humans to insects over inferences from bees to other insects. In short, it was as if humans were the only proper base for generalization. This pattern was interpreted as evidence that young children’s conception of the biological world is human-centric.


Yet as subsequent research pointed out, Carey’s work was conducted almost exclusively with individuals from North American urban populations. These groups are also known as WEIRD—Western, educated, industrialized, rich, and democratic. Despite being highly unrepresentative of humanity on the whole, WEIRD people are the most common subjects of psychology research. Thus, it is not clear from Carey’s original work which aspects of children’s folk biological knowledge are human universals and which might rely on cultural conceptions and experiences.


To evaluate the role of cultural milieu in children’s folk biological knowledge, anthropologists performed an experiment with three populations: urban Boston children, rural Wisconsin majority-culture children, and rural Native American (Menominee) children. They gave participants a property-projection task based on Carey’s original paradigm. Their findings were striking: only urban children showed evidence for early anthropocentrism. Unlike their city-dwelling counterparts, rural children generalized in terms of biological similarity. Moreover, young Native American children showed reasoning based on ecological context and relationships among species (for example, they might justify generalizing from bees to bears because a bear might acquire the property by eating the bee’s honey). Researchers concluded that a lack of intimate contact with other animals and plants is responsible for the anthropocentric bias observed in urban American children. In other words, human-centered reasoning patterns reflect a lack of experience with the natural world rather than a radically different construal of it.


In rural environments, exposure to and interest in the natural world are everyday experiences. On the contrary, the only real animal that most urban people regularly encounter and know much about is Homo sapiens. One rather troubling statistic holds that the average American kid can recognize one thousand corporate logos but can’t name ten plants or animals native to the region in which they live. This lack of diverse input likely underpins the fact that basic biological categories for WEIRD adults (and thus those learned by children) are broad lifeform categories (e.g., fish, bird, mammal, tree). For example, if one asks “What’s that?” while pointing to a trout, their typical answer is “fish.” However, in societies with more familiarity with Nature, the generic species (e.g., trout, crow, fox, or maple tree) forms the basic category.


Researchers in Japan provided further support for the idea that anthropocentrism is heavily mediated by children’s experience. One study compared urban Japanese children who had cared for and raised goldfish in their homes with those who had not. When researchers assessed these children’s attributions of biological properties, they found that children without goldfish-raising experience showed an anthropocentric pattern but that those who had raised goldfish did not.


Despite clear evidence that experience matters, these intriguing patterns left one important question unanswered. Namely, might all young children begin reasoning from an anthropocentric stance, but those with relatively enriched experience with other species leave this anthropocentric perspective behind sooner than do those with rather limited contact? To test this, Patricia Herrmann and colleagues at Northwestern University developed a modified version of Carey’s induction task that allowed them to test the inductive reasoning of urban participants as young as three years of age. They demonstrated that anthropocentrism is not the first developmental step even in urban children’s reasoning about the biological world. Although urban five-year-olds adopt an anthropocentric perspective, replicating previous reports, three-year-olds show no signs of anthropocentrism. This suggests that anthropocentrism is not an inherent part of early conceptual development, but is instead an acquired perspective that emerges between the ages of three and five in children raised in urban environments.


What evidence is there that folk ecological knowledge affects how we treat the natural world in practice? One case study involved three cultures who depend on the same habitat in Guatemala’s northern rainforest: Itza’ (Native lowland Maya), Q’eqchi’ (immigrant Maya from neighboring highlands), and immigrant Spanish-speaking Ladinos (mixed Amerindian and European descent). Researchers measured plot sizes, species diversity, tree counts, canopy coverage, and consequences for soils in these regions. Controlling for important factors like age and income, they found that a lack of knowledge about the natural world predicts unsustainable agroforestry. Q’eqchi’ immigrants’ folk ecology conceptualizes plants as resources to be exploited (plants are passive donors to animals, and animals have no effect on plants), and their agricultural practices are correspondingly most insensitive to forest survival. On the other hand, Native Itza’ folk ecological models stress reciprocity in animal-plant interactions (animals can either help or harm plants), and their practices respect and preserve the forest. Immigrant Ladinos display nonreciprocal folk ecology (where plants help animals but animals do not help plants), and their agroforestry patterns are intermediate. Such studies are important because they demonstrate that sustainable practices are more likely in communities where humans and other animals are seen as participants in an intricately connected circle of living beings. They demonstrate that mental models of Nature (what we know about Nature and how we see ourselves in relation to Nature) predict how we treat Nature (and what we do about Nature) in practice.


Ecological Amnesia


So many aspects of our urbanized lifestyles limit contact with and attention to the natural world. Author Richard Louv coined the phrase “nature-deficit disorder” to describe how humans—especially urban children—are spending less and less time outdoors. “The child in nature is an endangered species,” Louv contends, linking this deprivation to attention and behavioral difficulties, diminished use of the senses, and higher rates of emotional and physical illnesses. What’s more, opportunities to interact with Nature are harder to come by as the environment continues to degrade, but the trend may occur outside of our awareness, as a kind of amnesia.


Marine biologist Daniel Pauly’s “shifting baseline syndrome” concept was the first to describe how cultures become progressively blind to environmental degradation. Today, people also know it through the related concept of “environmental generational amnesia.” The idea is simple: all of us develop an idea of what is environmentally “normal” based on the natural world we encounter in childhood. With each successive generation, environmental degradation generally worsens, but each generation takes that deteriorated state as the new norm. What we see as degraded today our children will see as “natural,” and what we see as pristine Nature today our ancestors would see as highly degraded.


One telling example of this phenomenon comes from the Yangtze River basin in China. A river dolphin, also known as the baiji, was declared extinct in 2007 because of human pollution, noise, and overfishing. Researchers found that this large, charismatic species was rapidly forgotten about by local people soon after they stopped encountering them on a fairly regular basis. One of the key predictors was youth. The younger the participants, the less likely they were to know about the baiji, despite being prompted by photos, local names, and descriptions.


The point here is that our relationship to Nature is not merely about socialization and cultural influence. It’s about how the degraded natural world leads kids themselves to construct mental models of Nature in which the situation is effectively “normal” when it’s not. And by extension, how a human supremacist culture gets further and further normalized, until it’s hardly even visible or noteworthy. Of course, children’s experiences with the natural world are varied, including not only their habitual surroundings (e.g., rural versus urban), cultural models and narratives, socioeconomic status, and formal educational training, but also informal learning opportunities afforded by the mainstream media, companion species, and leisure activities like camping trips and visits to the zoo.


At zoos, I often find myself more interested in observing the human animals than the animals most people buy tickets to see. I am always struck by how indifferent young children seem toward the zoo’s “headliner” species like polar bears and elephants. They are not so excited watching a lone Siberian tiger pace back and forth through his enclosure or being bystanders to a sea lion feeding in the distance. They appear much more interested in getting up close and personal with goats at the petting zoo or witnessing conversations between terns in the aviary. The adults are often less curious and appear to see these behaviors and interactions as relatively mundane. One of my colleagues reached a similar conclusion in a study he conducted at Royal Burgers’ Zoo in the Netherlands, which placed undergraduate student observers among the public. Observations of the chimpanzee exhibit revealed how children took everything that the chimpanzees did seriously and became concerned upon viewing aggressive behavior. The adults, on the other hand, waved it all off as fun and games and didn’t bother to understand what the apes were doing. Whereas children watched in fascination and were more accurate in their interpretation, adults mocked and trivialized the scene before their eyes. It’s as if in adulthood we forget how to really see other species in ways that are second nature when we’re children.


To appreciate the central role that other species play in children’s lives, one need look no further than their books, movies, and other media. On the surface, this may seem like another piece of evidence for their biophilia. But it also signifies something deeper. As novelist John Berger wrote in 1980:


“Children in the industrialized world are surrounded by animal imagery: toys, cartoons, pictures, decorations of every sort. No other source of imagery can begin to compete with that of animals. The apparently spontaneous interest that children have in animals might lead one to suppose that this has always been the case. Certainly some of the earliest toys (when toys were unknown to the vast majority of the population) were animal. Equally, children’s games, all over the world, include real or pretend animals. Yet it was not until the 19th century that reproductions of animals became a regular part of the decor of middle class childhoods—and then, in this century, with the advent of vast display and selling systems like Disney’s—of all childhoods.”


Even the iconic teddy bear did not appear until the early twentieth century, following a hunting trip attended by President Theodore Roosevelt. Roosevelt’s attendants decided to chase, club, and tie a small black bear to a tree and invited the president to shoot her. As the story goes, he declined because it would be unsportsmanlike (but still ordered the bear to be killed and put out of her misery), which inspired the advent of the beloved toy.


As this example reveals, the great popularity of animal imagery in children’s lives may parallel our separation from and supposed superiority to the rest of Nature. It’s as if these other representations are compensating for a relationship we have lost and are struggling to remember.


A 2014 exhibit by artist Jenny Kendler at Expo Chicago called Tell It to the Birds featured an interactive sculpture inviting participants to share a secret with the natural world. Visitors would enter an organic dome-like structure resembling a bird’s nest or animal shelter. Inside was a lichen “dish” concealing a microphone, with custom software that live translated the secret into one of eleven birdsongs belonging to a species under threat. Though the prompt was rather broad, the implicit suggestion was that of a confessional, an opportunity to disclose a sense of wrongdoing or nostalgia when it comes to our relationship with Nature. It became a place for people to share a childlike sense of affinity with other species that had since been neglected or forgotten, and a desire to return to it. As Kendler explains:


“It is common to hear that many of us felt closer to nature when we were children. Literally closer to the earth, we crouched downward to examine beetles, pick up feathers and to smell dense piles of moss. We picked dandelions that grew up through the pavement. We were not concerned about getting dirt under our nails. As adults, however, many of us find it is no longer ‘sensible’ to investigate the earth. We no longer speak back to birds. Many of us have forgotten our intimate connection to our former world, having been tasked by ‘growing-up’—moving from the wild ways of childhood into the studied and arranged culture of the adult.”


Children are born assuming an intimate connection with other living beings. This biophilic sense is part of not just our developmental history but our evolutionary heritage as a species. It’s easy to overlook in the human-dominated landscapes in which most of us live today that our sense of superiority to the rest of the living world is highly atypical from the long perspective of human evolutionary history. And thus, it is only natural for people to feel dissonance and remorse about harming other species and the environments we cohabitate.


So we turn away. We try to disengage. We may take comfort in the platitudes we heard growing up. We see other good people around us doing the same, and we all just hope and believe that one day it might be different. We resign ourselves to the idea that it’s “just how it is” for now. What we don’t often realize is that in doing so, we legitimize human exceptionalism even further. We normalize the sense that we are somehow distinct from and superior to Nature with entitlement over her “resources,” a narrative with dire consequences we can no longer punt for future generations to resolve.
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