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Introduction


My Journey into Gesture


DURING SEASON 4 OF THE CROWN, LADY DIANA, SOON TO BECOME Princess Diana, gets a quick lesson on how to behave in royal society, including how to use—or not use—her hands when she speaks. Her teacher actually ties up her hands with string, saying, “Gestures reveal us, whether we are anxious, or agitated, or cross. It’s best not to give that away. One should never try to show one’s emotions.” Diana’s teacher believes, as most people do, that your gestures reveal your feelings.1


I agree with Diana’s teacher. There is a vast body of work on nonverbal behavior showing that your gestures can reveal your emotions. But that’s not all gestures can do. They can also reveal your thoughts. They can tell the world not only that you’re angry but also what you might be angry about and why. And the thoughts you express in gesture don’t always appear in your speech, as this example illustrates.


A native speaker of Guugu Yimithirr in Queensland, Australia, was out fishing one day when his boat overturned, rolling to the west. After he got back to shore, he recounted the harrowing experience to a group of onlookers. He talked about the boat overturning, and as he did, he produced a rolling motion away from his body. He happened to be facing west, so his gesture rolled from east to west. On another occasion two years later, he was asked to tell the story again, but this time he was, by chance, facing north rather than west. He produced the rolling-over gesture again, but now his hands rolled from right to left. In other words, despite the awkwardness of the movement, his gesture again moved from east to west. He never explicitly said that the boat rolled from east to west. But he didn’t have to—his hands said it for him.2


This book is about the movements we make with our hands when we speak—our gestures—and what they can tell us about our thinking. Etiquette expert Emily Post tells us that to be good conversationalists, we may use our hands to punctuate a point, but excessive gesturing is distracting. In her view, a proper amount of gesture should accompany speech, dictated by etiquette and not by what you want to say. I think Emily Post is wrong about gesturing: the thoughts you have and want to communicate, not your manners, should dictate your gestures.3


One way to make your thoughts known is to talk about them. Another is to write about them. In fact, most people consider language to be the fundamental substance of thought. Some go so far as to say that language is required to have thoughts in the first place—that prelinguistic children don’t really think; nor do language-less animals. We see language as the medium through which we understand, or misunderstand, one another. If you have ever wondered whether your child is developing apace, whether a student understands what you’re trying to teach them, or whether your coworker really agrees with your proposal, chances are you’re looking for answers in what is said. But, as we will see, children’s gestures can tell you whether they are on track; your student’s gestures can tell you whether you are getting through; and your coworkers’ gestures can reveal thoughts they don’t want to say or don’t even know they have. Language is only one window—and maybe not always the best one—into your thoughts. Languages, both spoken and signed, are rule-governed systems that package information into categories. Gesture assumes a less discrete and more pictorial form and, as such, provides a complementary and, I argue, essential vantage point onto the mind.


I focus here on thoughts that are hidden in your hands. You may not be consciously aware of them, but you’re thinking them. It may surprise (and dismay) you to know that, because they are displayed in your hands, these thoughts are visible to others; everyone is able to read the thoughts your hands express. This means an undercurrent of conversation is taking place when we speak, one that is often unacknowledged. If we want to fully communicate with others, and maybe even with ourselves, we need to understand what’s happening with our hands.


I also argue that focusing exclusively on language as the foundation of communication is wrong. It relies on an incomplete understanding of how the mind works, interfering with our ability to fully understand each other and ourselves. For fifty years, I have been studying how and why people gesture, and I have come to believe that gesture not only reveals our attitudes and feelings about ourselves, our listeners, and the conversation between us, but also contributes to the conversation itself. When Diana’s teacher ties up her hands, she keeps Diana not only from betraying her emotions but also from expressing her ideas.


Let’s take an example from March Madness, the annual basketball tournament of the National Collegiate Athletic Association. On March 20, 2022, Gonzaga was playing Memphis and was behind at the end of the first half when the referees called a shooting foul on Drew Timme, a Gonzaga player. His coach, Mark Few, made his displeasure known by furrowing his brow, a facial gesture that revealed his emotions. But it was his hand gesture—an extended point at the screen on the scoreboard where the presumed foul was being replayed—that got him into trouble. The point connected the coach’s emotion with the foul—it may have been obvious that he felt angry, but the gesture made clear that he thought the call was wrong—and now everyone in the stadium knew it. That gesture also earned him a technical foul, which gave Memphis additional free throws and put Gonzaga further behind. As Gene Steratore, a rules analyst and retired referee himself, put it, “You expect some verbal… but when you start pointing, when you start gesturing, physically, that optic is not good for the game.” Hand gestures say what’s on your mind—even when keeping it to yourself would be wiser.


But why do we gesture at all when we already have language? To answer that question, we need to know a little something about how our minds work. Imagine a world in which all forms of language (spoken, signed, written) have been wiped out, along with everyone’s knowledge of these forms, but everything else stays the same. If you were living in this world, you would continue to think, but obviously not in your language. How would you communicate your thoughts?


It may sound like an impossible test to carry out, but my research explores an even more extreme scenario. Would you communicate if you had never been exposed to language and, if so, what would that communication look like? Of course, we cannot ethically deprive a child of linguistic input. We can, however, take advantage of what we might call an experiment of nature—a situation in which a child, often for complex reasons, is not exposed to linguistic input. Consider, for example, a child whose hearing losses are so profound that he cannot hear, and therefore cannot learn, the spoken language that his hearing parents use to communicate. If this child is also not exposed to a sign language, he will lack usable linguistic input. Will the child communicate?


This question followed me through my early years as an undergraduate at Smith College. Smith is in Northampton, Massachusetts, down the street from the Clark School for the Deaf, which was, and still is, a premier school that focuses on training deaf children to produce and understand spoken language. Over time, the field of deaf education has come to realize that not every deaf child can develop this ability, and the school now tries to identify the students who are likely to succeed at learning spoken language. But when I was an undergraduate nearby, many deaf children who went to the Clark School failed in this effort. The rumor, which I confirmed when watching children out of the teacher’s view, was that even children who were having trouble using spoken language in their classes were able to communicate with one another—using their hands. Children who are not exposed to usable linguistic input can communicate, and they use their hands to do so. The next question is whether this communication shares enough properties with the languages used around the world to be considered a language in its own right.


Propelled by what I’d witnessed as an undergraduate, I decided to focus my graduate studies at the University of Pennsylvania on language and how it is developed. At Penn, I met Professor Lila Gleitman and fellow graduate student Heidi Feldman. Lila and Heidi were interested in the same questions I was, so we began by meeting the deaf community and learning sign language ourselves—until we realized that the children we wanted to study were not part of the deaf community. We wanted to study children born to hearing parents who didn’t know sign language and may never have even met a deaf person before their child was born. The parents wanted their children to learn to speak and did not seek out the deaf community.


We began visiting local oral schools for deaf children (like the Clark School), asking if we could observe some of their students. The hearing parents of six deaf children gave us permission to videotape their children as they interacted naturally at home with them and with us. The parents spoke to their children—language that the children could not hear and therefore could not learn. The parents also did not know a sign language—language that their children could have learned but were not exposed to. Like the hypothetical adults in the far-fetched scenario I asked you to imagine who find themselves suddenly language-less, these children are surrounded by the modern world but lack a way to communicate their thoughts. However, the children in our studies never had a language—the adults I asked you to imagine would have had a language before all language disappeared.


We found that each of these deaf children communicated with the hearing people in their worlds and used their hands to do so. The hand movements are called homesigns (because they were created in the home) and the children homesigners. All animal species communicate in some way—bees, ants, and dolphins use sights, smells, and sounds to communicate with each other—so it’s hardly surprising that a human child will communicate even under challenging circumstances.4


The crucial question is whether the hand movements that the deaf children make to communicate resemble human language. To address this question, we compared the deaf children to other children in the early stages of acquiring a conventional language. At the time, there was relatively little research on deaf children learning sign language from their deaf parents, so we focused on hearing children learning spoken language from their hearing parents. We found striking similarities not only in the topics that the deaf children and the hearing children communicated about but also in how the two groups structured their communications. The deaf children’s homesigns were simple—they were children, after all—but they had many of the features found in human language, signed or spoken. In an important sense, homesign looks and acts more like sign language than like the gestures that accompany speech.


One possibility may be nagging at you, as it nagged at me—maybe the deaf children’s hearing parents fashioned the homesigns to overcome the language barrier, and their children copied the signs from their parents. If so, the parents, not the children, would have invented homesign. The only model the deaf children had for their homesigns was the gestures their hearing family members used as they talked to them—known as co-speech gestures. But, importantly, the deaf children’s homesigns did not look like their parents’ gestures. My collaborators and I have studied deaf children from many countries, including the United States, China, Turkey, and Nicaragua, none of whom know one another. Yet they all do the same thing: they build a language from scratch with their hands, without learning the language from their hearing parents. The disparity between the deaf children’s homesigns and their hearing parents’ gestures underscores two important points. First, the deaf children, not their hearing parents, are inventing their homesign systems. Second, homesign looks different from co-speech gesture.


What does homesign look like? Perhaps it looks like mime. Homesigners could communicate information by enacting events as a mime would. As the example below illustrates, world-famous mime Marcel Marceau’s fluid and continuous movements as he mimes eating an apple capture the experience. Mimes attempt to replicate (and maybe even exaggerate) the actual movements made when grabbing an apple and eating it.
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But homesigners don’t mime. They don’t replicate the actual movements of an event. Instead, they break a scene into parts and then combine gestures for each part into a structured string. Their gestures look like a string of discrete movements rather than one unbroken movement. Homesign highlights the aspects of eating that are most informative, leaving out subtle details of the act—a point at an apple, followed by an EAT gesture (fingers touching the thumb while jabbing at the mouth). The picture below depicts a real homesigner who happened to be holding a toy hammer while gesturing and, as a result, produced his gestures with the hammer in hand, making those gestures look even less like the act of eating: point with the hammer at the apple; EAT performed with the hammer in hand; point with the hammer at me to invite me to eat an apple. Homesign looks like beads on a string rather than a picture painted in the air and, in this sense, resembles sign language more closely than mime.
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Homesign is created by individual children who aren’t exposed to a conventional language. As a result, it reveals the structures that children impose on their communications when they don’t have a language to learn from. Studying homesign strips away the effect of linguistic traditions, the buildup of language changes that accumulate over generations, which allows us to better see how the mind structures language. Some deaf educators in the past assumed that profoundly deaf children who could not learn a spoken language were not able to think (at the time these educators did not consider sign language a legitimate language). The homesigns that deaf children create make clear that this assumption is wrong. Homesigners do think, and they communicate their thoughts. Homesign provides the best evidence we have for properties of mind that humans bring to language.


But most people use their mouths for language. What do they do with their hands when they’re talking? They gesture. Homesigners use their gestures to take on the full burden of communication—as a language. In contrast, speakers use their gestures along with language and as a supplement to it—as co-speech gesture. It’s easy to understand the need for gesture when you don’t have a language, but that doesn’t explain why you gesture when you do have a language.


As we’ve already established, co-speech gestures are a frequent part of communication—even in speakers who have never seen anyone gesture. Individuals who were born blind move their hands just like sighted people do when they talk. You don’t need to have seen anyone gesture in order to gesture yourself. And gesturing happens all over the world, not only in all speaking cultures but also in signing cultures. Signers use their hands for language, and those sign languages share structural properties with spoken language. Like speakers, signers produce gestures along with their language. These co-sign gestures are distinct in form and function from sign language and share many qualities with co-speech gestures. Facts like this convince us that gesture is a pervasive, although often overlooked, human behavior. The facts also hint that language, on its own, may not be capable of expressing the full range of human thought.


The categories involved in language’s rule-governed systems make it easy, even necessary, to express certain types of information. For example, English requires that you choose a verb that agrees with the number of objects you’re talking about. If you say, “The fish is swimming,” you’re clearly talking about one fish. If you say, “The fish are swimming,” you’re talking about more than one fish. The number of fish that are swimming may not be relevant to your conversation, but that doesn’t matter—English requires you to specify whether it’s one fish or more than one.


Singular versus plural verbs make it easy to convey information like quantity, but they don’t help you convey other types of information. That’s where gesture comes in. If you outline a tight circle with your index finger as you say, “The fish are swimming,” you suggest to your listener that the fish are swimming in a bowl. A more expansive gesture might indicate that the fish are swimming in an outdoor environment, like a pond or lake. Gesture can help you convey thoughts that do not fit neatly into the prepackaged units provided by your language.


The ideas that you embed in your gestures clearly reflect your thinking, but those thoughts are rarely explicitly recognized as such—their communicative power is subtle to both speakers and listeners. Ideas that you don’t want to express in speech, that you don’t yet know how to express in speech, or that you generally don’t want to focus on will often appear in your hands. And you won’t necessarily be held accountable for having expressed those ideas in your hands because we consider language, not gesture, to be our primary vehicle of communication.


Imagine a friend who earnestly tells you that he thinks men and women are equally good leaders. But when he talks about men’s leadership skills, he gestures at eye level, and when he talks about women’s leadership skills, he gestures a bit lower, at mouth level. He may think that he believes in the equality of male and female leadership, but his hands have given him away. This isn’t necessarily an instance of trying to conceal his views. Your friend may really believe that he has an egalitarian view of men and women as leaders. The nonegalitarian view displayed in his hands is an implicit, internalized belief, one that he doesn’t realize he holds. Yet his unspoken and unacknowledged belief was expressed and can be read by all, including his listener, who challenges him on his nonegalitarian views. He is offended because he said he believed men and women are equally good leaders. But his listener swears he heard him say otherwise, not fully realizing why.


In the Watergate hearings, witnesses who testified were convinced that Richard Nixon had said incriminating things. But the incriminating words didn’t always show up on the tapes, raising doubts about the witnesses’ testimony. Anything incriminating that was “said” in gesture would have shown up on a video but not on an audio recording of the conversation. Perceptions of what was or wasn’t said, and therefore what is or isn’t the “truth,” were based on speech and gesture for those present in the room but only on speech for those listening to a recording—and those perceptions were likely to differ. You may have heard that when Nixon ran against John F. Kennedy for the presidency for the first time (and lost), people who saw their debates on television thought Kennedy had won, but those who heard the debates over the radio thought Nixon had won. The nonverbal realm, including gesture, influences what observers take from a speech or conversation.5


Gesture does seem to have a special hold on the truth. One of my former graduate students, Amy Franklin, in her dissertation, told adults to describe a series of vignettes from a Tweety Bird cartoon. In half of the descriptions, they were supposed to describe what they saw. In half, they were supposed to mis-describe the event by, for example, saying the cat jumped to the pole when he actually ran to the pole. The adults did as they were told and mis-described the events—at least in speech. But the truth came out—through their hands. They produced a running gesture while saying that the cat jumped.6


Sometimes the stakes regarding what is said or unsaid can be particularly high. Even if you are a trained lawyer, you may not appreciate the power that gestures give you to read your witnesses’ minds. Imagine a child witness describing the person who allegedly abused him. While talking, he makes a GLASSES gesture—he makes a circle with his right index finger and thumb and another with his left and holds the circles up at his eyes. He doesn’t mention glasses when he speaks, which means that glasses are not part of the transcript. When the lawyer next asks, “Was he wearing glasses?” it reads like he’s asking a leading question. But he isn’t—glasses were introduced into the conversation not by the lawyer but by the child, through his gestures. The child hadn’t even realized he had noticed the glasses; he had unconsciously registered them and depicted them later only with his hands. The lawyer didn’t realize that the child had not actually said the word glasses––if he had recognized that the glasses idea came from the child’s gestures, he would have mentioned the gestures explicitly since only the transcript of what is said counts as legal evidence. The lawyer brought up glasses because he thought he heard the child say glasses, but the child had merely gestured.


Communication goes both ways, and lawyers use gesture not only to see into their witnesses’ minds but, more ominously, to influence those minds. Generally, lawyers are supposed to ask open-ended rather than leading questions: “What else was he wearing?” rather than “What color was the hat he was wearing?” But if you ask an open-ended question (“What else was he wearing?”) while making a HAT gesture (tipping your fist toward your head), witnesses are very likely to mention a hat even if there wasn’t one—just as likely as if the lawyer had asked a leading question in speech (“What color was the hat he was wearing?”). Gesture can cue objects or events and, in so doing, bring them to mind. Gesture is already a powerful tool, but in contexts where speech is highly regulated, it can become even more influential.


Of course, gestures don’t exist simply to give your thoughts away. Gestures help you express ideas that are on the cusp of your understanding—ideas that you are in the process of learning. Imagine two identical tall, thin glasses, each containing the same amount of water, which the child looks at and verifies. The water is poured from one of the tall, thin glasses into a short, wide glass, and the child is asked whether the amount of water in the still-full tall glass is the same as the amount of water in the short glass. You or I would say, “Of course.” But at a certain stage, children are convinced that the amount is different. When asked to justify her misguided belief, the child in the drawing below says that the amount is different “cause that’s down lower than that one.” She focuses on the height of the liquid in her speech. But, at the same time, she tells us with her gestures, and only her gestures, that she has noticed the width—she uses two C-shaped hands to indicate the fat width of the shorter glass (illustration on the left) and a single C-shaped hand to indicate the thin width of the taller glass (illustration on the right).
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“than that one”








In order to truly understand that the amount of water does not change when it’s poured from a tall, thin glass into a short, wide one, you have to recognize that the larger width in the short glass compensates for its height. We know that the child in the example is not far from comprehending this concept, because when we later give her a lesson in conservation of quantity, she succeeds on the task. Her gestures tell us that she is ready to learn the principle.


Let’s look at a more challenging example with adults. What would you do if you were asked to prove that two molecules are mirror images of one another and cannot be superimposed? These molecules are called stereoisomers, but you wouldn’t know that if you hadn’t studied organic chemistry. So you might not recognize that to check your solution, you would need to rotate one of the molecules around an axis. Think right and left hands, which are not superimposable—you can only cover your left hand with your right hand and have your thumbs align by rotating your right hand. As a result, you don’t say anything about rotating the molecules when you’re asked to explain your solution. However, you produce a rotation gesture with your hands along with your spoken explanation: you do know rotation is required; you just don’t know that you know it! The student pictured below illustrates this point. He says, “You can’t superimpose this” (while pointing at the drawing of the molecule hidden by his body on his left; the middle panel) “on top of that” (while pointing at the drawing of the molecule on his right; the last panel). He shows that he knows about rotation by circling his pointing finger in the air as he begins speaking (the first panel).
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If, after your explanation, you are taught more about stereoisomers, you are likely to improve your understanding of the concept and recognize the importance of rotation—more likely than if you had not produced the rotation gesture before the instruction. The rotation gesture you produced also lets your teacher know that you are thinking about rotation and that this is a perfect moment to explicitly introduce the notion into the lesson. Expressing that knowledge with your hands can help you develop, extend, and retain what you know.




Our word idea comes from a Greek word meaning to see. Gesture plays an important role in thinking and learning in part because it’s so well suited to capturing ideas visually—to outlining shapes, recreating movements, and displaying transformations. Many of these ideas, thoughts, or beliefs can be expressed in language—it’s just often more difficult to put them into words. If, for example, you want to describe the East Coast of the United States, you could describe in words what Maine looks like, moving down the coast to Florida. But a gesture outlining the coast would do the job much more efficiently and reliably and would include details that are awkward to express verbally—for example, the way in which Maine extends to the east beyond Florida. We use gesture to tailor an imperfect language to the needs of both speaker and listener. Unlike with language, we use gesture without recognizing its benefits—or its pitfalls. In fact, we undervalue gesture so much that we rarely realize that we’re gesturing.


You probably think people gesture a lot less than they actually do. Take one of my studies designed to look at the gestures college students produce. At the end of the study, we debriefed the students and told them that we had been watching their gestures. They all apologized profusely for not having gestured. In fact, all of them had gestured quite a lot. They knew they had been talking—we all are aware when we talk—but they hadn’t realized they were also moving their hands while they talked. One question I will address later in the book is what happens when we make people aware of their gestures. Does that awareness alter whether their gestures express their implicit, unspoken thoughts? If so, we should be careful about telling people to watch and produce gesture. But if not, consciously watching and producing certain gestures could be just what we need to make communication richer, deeper, and more connected.


This book will show you not only how your thoughts, beliefs, and ideas translate into your gestures but how gesture forces you to rethink the way you understand others. Knowing how gestures work could lead to fewer misunderstandings and deeper connections. It could also make you more aware of how communication technologies are inadvertently stymieing gesture and interfering with your ability to connect with and understand others. How can gesture be part of the conversation when you’re holding your iPhone and its camera is trained to follow your face? And what about conversations via Zoom: the boxes on Zoom make it difficult to see the gestures of the person who is speaking, a limitation that makes education on Zoom a challenge at best. How can students learn from the gestures their teachers produce if the students’ webcams can’t pick up those gestures? And how can a teacher learn about students’ minds from their gestures if those gestures aren’t visible to them? Gesture is produced in all contexts—parenting, teaching, lawyering, doctoring, just hanging out. You can recognize and take advantage of the insights it offers and fundamentally change how deeply you communicate—or you can ignore it and miss half the conversation.


Before we go any further, I want to mention two caveats up front. When people hear that I work on gesture, they immediately assume I’m studying gestures like thumbs-up, okay, and shhhh—conventional gestures, called emblems, that everyone in a particular culture knows. These gestures always take the same form within those specific cultures. You form thumbs-up by pointing your thumb up in the air. Pointing your pinky up would not have the same effect. In fact, pointing the pinky up in Taiwan means bad, not good. Emblems fall outside my scope precisely because they do not change form to reflect a speaker’s current thoughts—they are like words in a dictionary, with fixed forms and fixed meanings. I’m interested in what fluid gesture can tell us that fixed gestures and words can’t.


The second caveat is that most of the studies described in this book involve children—that’s because I’m a developmental psychologist who looks at change over childhood. However, I believe that the findings from studies of co-speech gesture in children will generalize to adults. The few studies that we have done with adults confirm this theory. By contrast, the studies of language creation in homesigning deaf children are more difficult to generalize to adults. Language creation, like language learning, may be something that comes more naturally to children than adults. But (thankfully) it’s not easy to find someone who hasn’t been exposed to language and is creating a language de novo as an adult, so we don’t really know whether the homesign findings generalize from children to adults.


I have organized the book into three sections that explore the landscape of gesture studies and how understanding gesture can help us better understand each other. In Part I, I start with a behavior that we all do and can therefore relate to: gesturing while talking. But I don’t just want to draw on your intuitions about gesturing; I want to show you how the science of gesture either confirms those intuitions or explains why they are wrong. My intuitions have been wrong many times, which is why we need science. As we go along, I’ll point out where my intuitions were wrong and how our studies have informed and corrected them. In Part II, I consider situations where gesture is produced without speech—silent gesture—in order to understand how it differs from co-speech gesture. Silent gesture offers us insight into how the mind structures communication when there’s no spoken language to constrain it. Part III takes what we’ve learned about gesture, with and without simultaneous speech, and shows what you can do with it.


Part I begins by exploring why you gesture: What makes you move your hands when you speak, and do these hand movements help you in any way? I then analyze the gestures that speakers produce when learning a new concept and offer evidence that learners can express ideas about concepts in their gestures that cannot be found in their speech. These gestures consequently offer a unique window into our minds. But gesture can do much more. It can go beyond reflecting our thoughts to changing those thoughts. Gesture—the gestures others produce and the gestures you yourself produce—have the potential to help you learn. Part I illustrates how gesture can reveal and shape thought and describes concrete scenarios where paying attention to gesture can help us all become more effective and thoughtful communicators.


Part II takes a closer look at the phenomenon I began studying in graduate school: deaf children who are not exposed to usable linguistic input and, as a result, are not learning language from their elders. Like hearing children, they use their hands to communicate, but their gestures don’t look like hearing children’s gestures. This is surprising because, as previously mentioned, the only gestures that the deaf children see are their hearing parents’ co-speech gestures. If the children’s parents are providing a model for their children’s gestures, homesigns ought to look like the gestures described in Part I: mimetic pictures drawn in the air. But they don’t. Here’s a guess as to why: the gestures that accompany speech work together with that speech; they can’t communicate fully without it. If homesigners are going to use gesture as their primary language, they are going to have to alter co-speech gesture to make it capable of standing on its own. And they do. The gestures homesigners create take on forms that characterize language: discrete categories that combine with each other to express longer and longer thoughts. Homesigners create gestures that label objects, actions, and attributes, and combine them into strings that are structured and follow a consistent ordering—in other words, sentences.


Gesture in homesigners serves the function of a primary language and takes on the form of language. In contrast, gesture in speakers serves as an essential adjunct to language and takes on the form of mimetic pictures in the air. To crystallize these differences, Part II also contrasts the homesign gestures that deaf children create with the co-speech gestures that their hearing parents produce. Homesign tells us what’s special about co-speech gesture by showing us that its forms are not inevitable: they are not the gestures children use when they need to create a primary communication system.


In the last chapter of Part II, I explore how far a homesigner can go toward inventing human language. Although it’s possible that homesigners are able to develop all of the properties found in natural human language on their own, it’s not likely. If they are not able to recreate language entirely, what conditions are required to develop the languages we have today? This section helps us understand the pressures that have led to language as we know it.


Part III makes the case that knowing how the hands communicate can help you better understand people. Parents, clinicians, and educators do not necessarily realize that gesture cues us when people are ready to change—babies learning to speak, middle schoolers learning math, college students learning chemistry, and men grappling with the leadership qualities of women, to take a few examples. I look first at how hands can help us parent. I then explore how hands can help us identify children who have diverged, or are about to diverge, from typical developmental tracks, and how hands can help us intervene to get children back on course. Finally, I look at how hands can help us educate. Gesture is powerful for all learners, but it is particularly key for students with disabilities such as autism or Down syndrome and for students from less privileged backgrounds. If used well, gesture may help us level the playing field for learners with different skills and from different backgrounds.


Our hands are always with us. They are part of our humanity. Why would we not listen to what they have to say?
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Thinking with Our Hands
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Why Do We Use Our Hands When We Talk?


IF YOU’VE EVER THOUGHT ABOUT YOUR GESTURES, YOU MAY HAVE wondered why you do them. Gesturing doesn’t feel as if it serves any purpose. But maybe that intuition is wrong. If, as I’ve argued in the introduction, gesture conveys meaningful information, it could be useful to your listener. And if gesturing helps you stay focused and think, it could help you in your role as speaker. Understanding why we gesture could give us techniques to use gesture more effectively, as both listeners and speakers. We’ll turn to this topic in Part III. For now, we delve into the science behind your intuitions about why we gesture. But first a few words about what we mean by why.


Why questions in English are interesting. There are actually two questions hidden in the English why: why and how. To illustrate, let’s take an example from a distant species—the Mississippi alligator. In the evening, the alligators go down into the Mississippi River. Because the alligator is cold-blooded, and because the night air becomes quite cold, often much colder than the water, the evening trip into the river has an important purpose for the alligator: maintaining its body temperature during the night, preventing it from freezing. Remember, alligators aren’t like us: they can’t regulate their own temperature and instead take on the temperature of the environment around them. Given this purpose, we might guess that the process leading to the evening river trips would also involve the alligator’s temperature-regulation system in some way. But it doesn’t. The process underlying the evening river trips involves sensitivity to light: the fading afternoon light is the cue that sends the alligator into the water. We know this from laboratory studies where light and temperature can be artificially separated. If the temperature drops but the light does not dim, the alligator stays on land and does not go into the water, even though the air and it are getting colder and colder. In contrast, if the light dims but the temperature remains warm, the alligator will nonetheless enter the water even though the trip isn’t needed to keep warm. The purpose, or function, of the evening river trips is temperature regulation. The how-it-works, or mechanism, is light sensitivity.1


So when we ask, “Why do people gesture?” we are actually asking two distinct questions. The first concerns the events that precede gesture and whether those events cause gesturing—the mechanisms that underlie gesture, the how of gesturing. The second is about the events that follow gesture and whether gesturing plays a causal role in bringing those events about—the functions that gesture serves, the why of gesture. We first explore the mechanisms that underlie gesturing and then turn to its functions, recognizing that the two can be distinct processes.


The Mechanisms That Underlie Gesturing: How Do We Gesture?


All gestures are acts of the body, physical movements through space. But many gestures also represent actions that can be performed with the body. Here’s a nice example. If I ask you how you tie your shoe, you are likely to gesture along with your description, and your gestures will simulate your shoe-tying movements.


Another example comes from a study done by Susan Cook, one of my former students, and Michael Tanenhaus, her postdoctoral mentor, in which adults solved the Tower of Hanoi (TOH) puzzle, either with real objects or on a computer. TOH is a logical puzzle played out on three poles and a stack of round disks. At the beginning of the puzzle, all of the disks are on one pole, arranged from the smallest on top to the largest on the bottom. The goal is to transfer the stack to another pole by moving one disk at a time and never placing a bigger disk on top of a smaller one. The big difference between the real object and computer versions of the puzzle in this study was that, to move one of the physical disks, you had to lift it up off its pole before transferring it to another pole. To move one of the disks during the computer task, you only had to slide the disk from one pole to another without lifting it up. Solving the puzzle using the real disks versus the computer had a big effect on the gestures the adults later produced when talking about their solutions. When they explained how they solved the task, the adults who had moved the real disks produced gestures that contained an arcing movement, whereas the adults who had moved the computer disks produced gestures without arcs, just a horizontal slide. The adults had captured aspects of the movements that they had actually produced in their gestures—and they did not describe these movements in their speech.


Interestingly, when other adults later watched the videos of these two groups of adults, they were influenced by the gestures they saw. When asked to solve the task on a computer, the adults who saw the arcing gestures moved the computer disks up and over the poles even though arcing the disks wasn’t necessary. The adults who saw the horizontal gestures slid the computer disks sideways from pole to pole. The first set of adults had incorporated aspects of the physical acts they performed into their gestures, and those gestures kept the physical acts alive in the conversation.2


As we have just seen, gestures do a good job of capturing action. This observation led Martha Alibali, a former student who has gone on to make seminal contributions to understanding gesture’s role in education, and her student, Autumn Hostetter (my academic grandchild), to propose the Gesture as Simulated Action (GSA) framework. When we say the word throw, we simulate a throwing movement. We don’t necessarily produce the movement, but activity in our brains indicates that throwing is on our minds—the same brain areas that are activated when we throw are activated when we talk about throwing. The idea that we simulate actions when we think and speak is known as embodied cognition. This idea forms the basis for GSA, which hypothesizes that action simulations lead to gesture. When a certain threshold of brain activation is reached (people may have different thresholds), throwing becomes visible in a gestural simulation of the act.3


All of this suggests that action is part of the mechanism underlying gesture production. If this theory is correct, speakers should gesture a lot when they describe things that they have acted on. And they do: speakers gesture more when describing patterns they have physically constructed than those they have only viewed. Speakers gesture when they express thoughts that involve simulations of actions they have performed.


More evidence that action is involved in gesture production comes from a famous visual illusion. When asked to judge the lengths of two sticks, you will swear that the stick surrounded by two outward-facing fins (the darker stick below) is longer than the stick surrounded by two inward-facing fins (the lighter stick). In fact, the sticks are exactly the same length (as you can see in the sticks without fins).






[image: image]







If you are asked to estimate the length of the sticks using your thumb and index finger, you will be susceptible to the illusion. You will spread your thumb and finger wider apart for the darker stick than for the lighter stick when the sticks are surrounded by the fins—your eyes will be misled. This discrepancy is thus captured in your hands when you use them to estimate the lengths of the sticks. But your hands are not always susceptible to the illusion. When you prepare to grasp the sticks, you will spread your thumb and index finger the same distance apart whether you are about to grab the stick with outward-facing fins or the stick with inward-facing fins—your hands will not be deceived when they are getting ready to act.4


What happens when you use your hands not to estimate or act but to describe—that is, to gesture? The first step is for you to act on a stick displayed within outward-facing fins—to pick it up and move it in space following a prescribed path. Then you describe what you did in speech while gesturing. Later, you act on the same stick displayed within inward-facing fins and describe what you did. The question is whether your gesturing hands look like your acting hands (impervious to the illusion, that is, no difference between your gestures for two sticks of the same size) or your estimating hands (sensitive to the illusion, that is, wider gestures for the stick within outward-facing fins than for the same stick with inward-facing fins).


The answer is that gesturing hands behave like acting hands, not estimating hands. You spread your thumb and index finger the same distance apart whether you are describing the stick within outward-facing fins or the stick within inward-facing fins. Your gesturing hands are no more susceptible to the illusion than your acting hands and much less susceptible to the illusion than your estimating hands. Even though gesture is tightly tied to language, its roots may lie in action.5


The final bit of evidence that action is part of the mechanism underlying gesture comes from the responses of our brains. Functional magnetic resonance imaging (fMRI) registers how much blood flow has gone to a particular region of the brain when you do a task: the more flow, the more active that brain region during the task. Children learned how to solve a math equivalence problem (4 + 6 + 3 = __ + 3) by producing either speech alone (saying, “I want to make both sides of the problem equal”) or gesture and speech (adding to the speech a sweeping gesture under the left side of the problem and the same sweeping gesture under the right side of the problem) during the lesson. A week after they learned the task, the children were put in the scanner and asked to solve math problems, but this time without producing any movement. The activation patterns differed for the two groups: there was greater activation in brain regions responsible for motor functions in children who had learned through gesture + speech than in children who had learned through speech alone, even though no hand activity was happening anywhere in the scanner. These activated brain regions are very similar to the brain regions that are activated after a child has learned a task through action on physical objects (for example, learning letters by writing them). Learning through gesture leaves a motor signature, just like learning through action on objects. This effect provides at least a partial answer to the question with which we began this chapter: How does gesture work? The answer is that action simulation appears to be part of the mechanism underlying gesture production.6


But there is a problem. Although all gestures are performed by the body, not all gestures represent acts of the body. When you talk about a rocket shooting up in the air and move your hand upward to capture its trajectory, your gesture represents a movement but not a bodily movement. Or when you trace an S-shape in the air to represent the shape of your dog’s tail, your gesture is not even representing a movement, let alone a bodily movement. In these cases, the body has not performed an action that could be simulated. The GSA theory may be the right explanation for gestures that represent actions the body performs, but it doesn’t easily account for gestures that represent shapes, abstract ideas, or even the movements of objects.


There is additional evidence from a young man called IW that gesture doesn’t work exactly like action. IW was nineteen when he suffered an illness of unknown causes. The illness affected the nerves of his spinal cord and caused him to lose his sense of touch and all motor control that depended on feedback indicating body position and orientation, what we call proprioceptive feedback. Over time and with great effort, IW learned to control his arm and leg movements by watching and guiding his limbs with his eyes as he moved them. He regained control over his posture and movement but can exercise that control only when he can see his limbs. In the dark, he cannot move—with the interesting exception that he can gesture in the dark. In other words, IW is able to move his unseen hands when he talks despite the fact that he is unable to move his unseen hands when asked, for example, to pick up a block. IW’s injury affected his actions on objects but not his gestures, suggesting that the mechanisms underlying the two are not identical.7


An example from a woman who doesn’t have arms but has the sensation of gesturing makes the same point. The book Phantoms in the Brain describes a young woman, armless from birth, who should know nothing of gesturing firsthand—but she does. Mirabelle was born with two short stumps below her shoulders but could feel the arms she never had. She had what are known as phantom limbs. People typically experience a phantom limb after an arm or leg has been removed. But Mirabelle never had a limb to lose, and her doctor was skeptical. When asked how she knew that she has phantom limbs, she replied, “Well, because as I’m talking to you, they are gesticulating. They point to objects when I point to things, just like your arms and hands.… When I walk, doctor, my phantom arms don’t swing like normal arms, like your arms. They stay frozen on the side, like this.” She stood up, letting her stumps drop straight down on both sides. “But when I talk,” she said, “my phantoms gesticulate. In fact, they’re moving now as I speak.” Gesturing is not just moving your arms.8


The Functions That Gesturing Serves: Why Do We Gesture?


Gesturing might be useful independently of the mechanisms that lead to its production—in other words, gesturing might have a function, or even multiple functions, unrelated to action. Ordinary people can read the gestures you spontaneously produce. This means that your gestures can function to communicate information to your listeners, as suggested in the introduction.9


Gesture can even make you a more effective communicator. Here’s an example. On Friday, April 9, 2021, the New York Times reported on Dr. Martin Tobin’s testimony in the trial of Derek Chauvin, accused of killing George Floyd. Mary Moriarty, the former chief public defender of Hennepin County, described Tobin’s testimony as follows: “Tobin is a pulmonologist who specializes in the mechanics of breathing.… Leaning into the microphone, tie slightly askew, Dr. Tobin used his hands and elbows to demonstrate how people breathe.” She went on to say, “He appears to be the world’s foremost expert on this, and he explained everything in English, in layman’s terms.” I believe that what made Tobin’s testimony so effective (in addition to his clear thinking) were the gestures he produced as he talked. Tobin may or may not have intended to embellish his testimony with gesture, but it really doesn’t matter—once the information is out there, everyone is free to take advantage of it. Your gestures can help others understand your thoughts.


You seem to intuitively know this about your own gestures. When placed in a noisy situation, you raise the level of your voice and enunciate your words clearly and distinctly, particularly when speech is the only available mode of communication. But when you have the option of using gesture, you exploit it. You can elaborate gesture in several ways. You can add information to your gestures; for example, when ordering chips and salsa in a noisy room, you precede your EAT gesture with a dipping motion to represent dipping a chip into the salsa before bringing it to your mouth. You can also elaborate gesture by repeating the same motion in a different space or by pausing in between the two motions, which accentuates the movements. Interestingly, when your hands are available, you don’t put a lot more effort into intensifying your speech; you allow gesture and exaggerated mouth movements to do the work. In other words, in noisy face-to-face situations, although you adjust both your speech and your gestures to the conditions that make it hard to hear, the visual channel, including gesture, seems to carry the day to make sure that your listener can understand you.10


Your gestures help others. Do they also help you? It sounds a little wacky, but why else would you gesture on the phone when your listener can’t see you? Why do blind individuals gesture when talking to other blind individuals who can’t see those gestures? And then there are spoken-language interpreters. Have you ever looked up at the people behind the glass window who interpret at international conferences? Their voices are transmitted to the appropriate listeners, but their visual images are not. No one sees them, but they are constantly gesturing as they translate from one language into another. Our best guess is that those gestures are doing something useful for them.


Let’s think a bit about what your gestures could be doing for you that you might not be aware of. You produce gestures along with your speech—maybe your gestures are helping you generate that speech. You might find yourself rotating your hand as you try to think of the word screwdriver. Does making this movement help you find the word you’re looking for? The evidence isn’t conclusive: some infer from the evidence that the answer to this question is yes; others, that the answer is no. If gesturing helps you speak, then preventing gesture should get in the way of speaking. But it has been hard to find evidence for this hypothesis that convinces everyone. Even if gesturing does play a role in speaking, there is no reason to believe that gesturing has only one function. Gesturing could affect your thinking, and it could do so in many ways.11


Gesturing helps you attend. When someone gestures, it catches your eye, and you are more likely to perk up and pay attention. An eye tracker follows the gaze of the person who is wearing it, and we used one to watch children’s eyes during a math lesson taught with and without gestures. When the teacher said, “I want to make one side [gesture on left side of the equation] equal to the other side [gesture on right side of the equation],” children tracked her gestures with their eyes and, as a result, looked at the parts of the problem mentioned in her words. Not surprisingly, children who saw gesture in the lesson followed the teacher’s words more closely than children who did not see gesture. Someone else’s gestures do help you look in the right place.


But we also found something else: if we look only at children in both groups who followed the teacher’s words, we find that the children who saw gesture were more likely to improve after instruction than children who did not see gesture. This is surprising since the children who didn’t see gesture were following the teacher’s words on their own and therefore ought to have gotten more out of the words than the children whose attention had been guided by gesture. It looks like gesture got children to glean more from the teacher’s words than they would have had they followed the words and not seen gesture. Gesture can go beyond controlling attention and help you get more out of the speech you’re attending to.12


The gestures just discussed are produced by other people. But your own gestures can help keep you focused too. Preschoolers typically point to objects as they count them. Producing these pointing gestures while counting (as opposed to watching a puppet produce the gestures while the children count) helps children coordinate their number words and the objects they are counting. As a result, they count more accurately than if they hadn’t gestured.13


Producing your own gestures does hold and direct your attention. But gesturing can also help you get more out of what you’re looking at than if you don’t gesture.


Gesturing helps you remember. If you gesture while describing an event, do you think you’ll be able to recall that event better than if you don’t gesture? We had adults watch videos of toy objects, animals, and people performing various, sometimes odd, actions: a chicken sliding to a policeman, a woman petting a dog, a dove flying into a wheelbarrow, a jogger bending down to touch his toes, a fence swinging shut on its own. We then tested the adults’ memories of these events immediately after the descriptions and three weeks later. Adults who were told to gesture while describing the events remembered more than adults who were told not to gesture, particularly several weeks later. To see if we’d get the same effects if people gestured on their own, we did the study again, but this time we gave the adults no instructions about gesture. We found the same patterns: people remembered items on which they had gestured spontaneously better than items on which they had not gestured. Producing gesture along with speech, either spontaneously or when instructed, makes the information encoded in that speech memorable.14


Gesturing lightens the cognitive effort you expend. We’ve been looking at gestures that are produced along with to-be-remembered items—those gestures make the items easier to remember. But gesture can also have an effect on memory indirectly by lightening the amount of cognitive effort you expend on a task. We showed this by asking adults to gesture when explaining how they solved some math problems and not to gesture when explaining other comparable problems.


There were four steps to the task. The adults (1) solved a math problem; (2) were given a list of letters to remember (e.g., XR QP BN); (3) explained how they solved the math problem; and (4) tried to recall the letters. Each adult solved twenty-four factoring problems, such as X2 – 5x + 6 = ( ) ( ). Note that the adults were trying to remember the letters as they gave their explanations, which means that they were doing the two tasks at the same time, so the tasks shared cognitive effort. We used the number of letters the adults remembered as a measure of how much effort they expended during their explanations: a small number would mean that they had been working hard on the explanations and could only recall a few letters; a large number would mean that they had expended less effort on the explanations and could recall many letters. This logic, of course, assumes a limited amount of cognitive effort, what we refer to as cognitive load, and a trade-off between the effort expended on the two tasks performed simultaneously (the explanation task and the letter-recall task). There is good evidence from previous work for both assumptions.15
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