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INTRODUCTION

Ever since I was young I have been intrigued by amazing performances—at the Olympics, in the orchestra pit, and even my friend Abby’s performance on the LSAT. How do people go about turning it on when it counts the most? Why do some thrive while others falter when the stakes are high and everyone is focused on their every move? As we know, sometimes that one instance of performance—one race, one test, one presentation—can change an entire life or a career trajectory forever.

My friend Abby and I have known each other since we were both thrown in the same dorm room freshman year at the University of California, San Diego. Although Abby and I shared a love for many things—the ocean, the Grateful Dead, and sappy movies—when it came to school, we couldn’t have been more different. Throughout college I was constantly in the library studying for midterms and finals, writing papers, and rereading my notes from class. Abby was not. Now don’t get me wrong, Abby did well in school, but you were more likely to find her at the beach than at the library and the likelihood that she would be daydreaming in class far outweighed the probability that she was actually listening to the professor lecturing in front of her. What amazed me most about Abby was her ability to perform well when the stakes were high. Abby wrote most of her English papers at four o’clock in the morning the night before they were due and reliably got A’s on them, and those all-nighters in the library before finals always seemed to pay off for her.

After college, Abby decided to go to law school so she took the LSAT (the law school assessment test) and received a near perfect score. Abby took several steps to prepare for the big testing day. She bought a test-prep book and learned all the tricks of multiple-choice testing and she took practice after practice test to try to improve her score. By the time the real test day arrived, Abby was scoring in the upper quartile of all LSAT test takers, but her practice scores were nowhere near what she was able to pull off in the actual exam. Abby turned it on when it counted the most and her high performance made all the difference. In part because of that one day, that one four-hour test, Abby was admitted to the top law school in the country, had a leading firm recruiting her by the end of her first year, and landed a high-paying job when she graduated—a job that would never have been available to Abby if her performance on the LSAT had gone awry. One four-hour testing period, one-sixth of a day, changed Abby’s life forever.

Psychologists are often accused of doing “me-search,” that is, trying to understand themselves rather than “re-searching” others, and, admittedly, this holds for me as well. As a child, and even into my adulthood, I performed well on the sports field and in the classroom, but in certain situations I didn’t always attain the high-level performance I was striving for. I had one of the worst soccer games of my life playing in front of college recruiters and I could never manage to score as well on the actual SAT as I did on the many practice tests I took before the exam. Abby faced similar high-stakes situations, yet the pressures didn’t seem to faze her. Instead she thrived under them.

By the time I got to college I was hooked on figuring out why folks sometimes fail to perform at their best when the stakes are highest. I majored in cognitive science and soaked up as much as I could about how the workings of the brain drive learning and performance. But I always felt as if I was only getting half the picture.

As fascinated as I was by research on how we acquire skills such as language and math, I seldom came across people who were studying how the stresses of an important testing situation—for example, sitting for the SAT or ACT—might interfere with students’ ability to show what they are made of. Perhaps because I split my time in college between the lacrosse field and the classroom, I also wondered how my academic ability was linked to my athletic prowess. Was my nervousness before a final exam related to the pressures I felt to make the big play in the lacrosse finals? If you are the kind of person who tends to bomb big tests, does this mean that you have a high likelihood of missing the game-winning shot as well?

These issues have tantalized me since I started school, stepped onto the playing field, held a musical instrument in my hand for the first time, and watched Abby ace every test. Yet I couldn’t begin to find the answers until I went off to graduate school at Michigan State University, which provided me with the opportunity to work with professors doing seminal work in sport science, psychology, and neuroscience. Everyone thought I was crazy to move from the San Diego beaches to the snow, but my MSU education was unique in that I was able to learn about how the brain supports success in diverse performance arenas. Regardless of whether I was studying the complex decisionmaking processes involved in flying an airplane or how different parts of the brain work together to do math, my question about human performance was always the same: Why do we sometimes fail to perform at our best when it counts the most?

Early in my Ph.D. career, I convinced one of my advisers, Dr. Thomas Carr, to let me set up a putting green in his laboratory. We reasoned that if we could gain understanding into why golfers sometimes miss easy putts when there is a lot riding on their success, we might not only learn something about failure in sports, but we might also find out something interesting about why people make silly mistakes when taking a pressure-filled math test. After all, both golf and math are complex activities that take time and care to learn. And in fact we learned that, while poor performance under pressure was common in both tasks, their practitioners messed up their performances in different ways. To paraphrase Tolstoy, all unhappy performances resemble each other, but each is messed up in its own way.

Today, with the advent of new brain-imaging techniques, we can look inside the heads of players, students, and even people in the business world and make reasoned guesses about the types of programs that the brain is running. We are also able to get a handle on why these internal programs fail when people are under pressures that lead them to choke. In the past few decades, I’ve found answers to some of my nagging questions about human performance. These answers will change how you think about learning, assessments of intelligence, and talent identification—from the playing field to the classroom to the boardroom and beyond.

In Choke I present the latest information on what we psychologists know about how people learn and perform complex skills. I address questions that include: What are the brain systems that oversee how we pick up sports skills? Does the way we develop sports skills really differ from the ways we learn in the classroom or perform in the orchestra pit? How do we flub performances in these different settings? Why do some people fail while others succeed when everything is riding on their next move and the pressure to excel is at a maximum?

When I arrive in my office Monday morning, it’s not unusual for me to find several phone messages from parents who want to know why their child plays well in practice during the week, but fails during competition over the weekend, or from high school students who are interested in ensuring that the high test scores they’re receiving on their practice SATs will translate to the actual exam. I am intrigued by each and every case because it’s only by understanding how less-than-stellar performances come about that we can create the right strategies to ensure that we can succeed when it counts the most.

I give a good number of lectures for corporations every year in which I shed light on what brain science says about how to perform at our best in the heat of negotiation or when a crisis strikes. My hunch is that one of the reasons companies are eager to have me speak is that it’s hard to put a finger on exactly why unexpected failures occur when the stakes are high. Choke will change this.

As a society, we are obsessed with success, and because of this, people are constantly trying to uncover the ingredients that produce amazing performances. The flip side of the coin of success, of course, is failure. And uncovering the mechanism by which you flub an important sales pitch or bomb a negotiation provides clues for how you can perform your best in any situation.

You’ve no doubt heard the phrase “choking under pressure” before. People talk about the “bricks” in basketball when the game-winning free throw devolves into an airball, the “yips” in golf when an easy putt to win the tournament stops short, and “cracking” in important test-taking situations when a course grade or college admission is on the line. Others talk about “panicking” when someone isn’t able to think clearly enough to follow well-practiced procedures to exit a building in a fire. But what do these terms really mean?

Malcolm Gladwell, in his 2000 New Yorker essay “The Art of Failure,” talks about choking and panicking. The former, Gladwell suggests, occurs when people lose their instinct and think too much about what they are doing. Panicking occurs when people rely on instincts they should avoid. I am here to tell you that from a scientific point of view these are both instances of choking.

Choking can occur when people think too much about activities that are usually automatic. This is called “paralysis by analysis.” By contrast, people also choke when they are not devoting enough attention to what they are doing and rely on simple or incorrect routines. In Choke you will learn about what influences poor performance under pressure in myriad situations so that you can prevent failure in your own endeavors.

But first, what is choking exactly? Choking under pressure is poor performance that occurs in response to the perceived stress of a situation. Choking is not simply poor performance, however. Choking is suboptimal performance. It’s when you—or an individual athlete, actor, musician, or student—perform worse than expected given what you are capable of doing, and worse than what you have done in the past. This less-than-optimal performance doesn’t merely reflect a random fluctuation in skill level—we all have performance ups and downs. This choke occurs in response to a highly stressful situation.

A business executive recently shared a story with me about an incident at his company that occurred shortly after the big anthrax scares of 2001. Letters containing anthrax spores had been mailed to news media and political figures, resulting in several injuries and even five deaths. First tested as a biological warfare agent in the 1930s, anthrax spores are easily spread, so companies developed procedures after the mailings for employees to follow in order to contain contamination if it were to occur. This executive’s company had developed a step-by-step guide for employees who suspected they had been exposed and had even conducted several company-wide practice drills to go over procedures in the event of an anthrax contamination. Nonetheless, when one day white powder came spilling out of a package that a woman in his division had opened, instead of calmly following procedure, which first and foremost meant staying put, she immediately panicked and ran out of the office, making contact with several employees along the way.

Fortunately, the incident turned out be a hoax. What the executive wanted to know was whether this woman’s panic was similar to an athlete faltering at the Olympics or his son freezing at the chalkboard in school. If so, then perhaps he could learn something from these activities about how to prevent panic in his own employees. These are all instances of choking under pressure. Knowing how particular chokes are similar (and different) is the key to treating them.

In Choke we will explore how performance in the classroom is tied to performance on the basketball court or orchestra pit and whether success in one arena carries implications for skill execution in another. We will ask why the mere mention of differences between the sexes in math ability disrupts the quantitative exam performance of a female test taker and we will delve into other activities where similar phenomena occur. Why are those high-powered students—with the most knowledge and skill—most likely to choke under the pressure of a big exam? Do these same folks also choke in sports? Can calling a “time-out” immediately before the game-winning field goal in foot-ball reduce a kicker’s success or “ice” him? Why does icing work and can a politician be iced before giving an important speech? Choke tells the stories of the science behind these human performances and others as it explains what the secrets of the brain can teach us about our own success and failure at work and at play.


CHAPTER ONE

THE CURSE OF EXPERTISE

Russian tennis player Dinara Safina has had quite a bit of success on the world tennis scene. The twenty-three-year-old has competed in two Grand Slam quarterfinal matches, two semifinal matches, and three finals. She even spent time as the World Tennis Association’s number-one-ranked player in 2009. But despite seven advanced round appearances, Safina has yet to win one of professional tennis’s Grand Slam titles. Any way you slice it, Dinara Safina has faltered while playing on the biggest tennis stages.

It’s crucial to a tennis player’s reputation to win championship matches. Even though you may be the top player in the world according to the computers, if you can’t prove your worth when it counts the most, you become known as a “choker.” And when you show that you are not a clutch player, people stop rooting for you. Even you stop rooting for yourself.

“I put too much pressure on myself,” Safina remarked after a surprising early third-round exit at the 2009 U.S. Open. Now, every time Dinara Safina steps on the court, whether or not she can win a big title is what’s on her (and everyone else’s) mind.

My job is to help people avoid these types of failures.

Today, I’ve been booked to speak at a Fortune 500 company retreat at Robert Redford’s posh Sundance Resort in the mountains of Utah. The company president has gathered all her VPs for two days of brain-storming about ways to identify the best and brightest hires and how to help these hires perform at their best under the most pressure-filled circumstances. Basically, I have come to Utah to help the VPs prevent their employees (and themselves) from going down Dinara Safina’s path.

I had spoken to the president over the phone a few days before my trip and, from our chat, had gotten the impression that she intended the weekend to be about 90 percent work and 10 percent rest and relaxation. Now, as I look at her VPs sitting slightly slouched in their chairs in front of me, and outfitted in shorts, sandals, and T-shirts, I get the feeling that they may have reversed the ratio of work to play. Nonetheless, they are all gathered in the resort’s main conference room to hear what I have to say.

I have a hunch that my audience will be a bit skeptical of whether I, a psychology professor at the University of Chicago, have anything useful to report. After all, what does an academic know about the business world? These VPs are not particularly interested in psychology, my field of study, but they are interested in what it takes to be successful. Fortunately, I happen to know something about this because I study—to put it simply—human performance. My research tries to explain how people succeed at what they do, whether it’s on the playing field, the putting green, in the orchestra pit, or in the boardroom.

My work isn’t limited to identifying the keys to success at work and at play. I also study why people fail to perform their best when the stakes are high and everything is riding on their next move. In my research I explore how a straight-A high school senior can score three hundred points lower on his actual SATs than he did on the practice tests he took repeatedly before the big testing day. I am also interested in how a professional golfer like Greg Norman could enter the last day of the 1996 Masters with a six-stroke lead and end up losing by five strokes. Or how Dinara Safina let another Grand Slam title slip through her fingers by double-faulting on match point at the 2009 French Open finals. Finally, I try to understand why some of the very team members who work under the VPs I am speaking to today might bomb their next big presentation in front of an important client. I want to know how we can identify talent, those most likely to fail and those most likely to succeed when the pressure is on.

Today I am speaking without a computer—with only a piece of paper with a few notes jotted down to guide me. Even though I give several talks each year, it can be a bit daunting to be without the security blanket of my computer and the accompanying graphs of research data to guide my speech, especially when I’m not talking to college students who at least have to feign some interest in what I say to earn a grade. Because I research why people fail when they are under stress, if I find myself at a loss for words, I can always joke about doing “me-search,” researching the types of pressure-induced failures that I, myself, have been known to fall prey to.

As the room quiets down, I explain that my goal for the next few hours is to provide the science behind the intangible: creativity, intelligence, choking under pressure. Anyone can become a better leader, worker, and performer with the realization that seemingly trivial aspects of the environment and of their mind-set can greatly affect success. They don’t yet look convinced, but everyone perks up when I start to unpack some pretty counterintuitive research findings that just might change how they operate. For instance, the more experience you have as a leader of your company, the worse your ability to manage your team members can become. More experience, worse performance. This seems crazy, but I can back up my claim with actual research.

EXPERTS COULD USE A CRYSTAL BALL

Before becoming a professor in the Department of Management Science and Engineering at Stanford University, Pamela Hinds spent several years working at Pacific Bell and Hewlett-Packard trying to figure out how people’s work and daily lives change with the introduction of new technology like computers and cell phones. Ten years ago it was hard to imagine that almost everyone would be reachable by cell phone. Part of Hinds’s job was to anticipate these digital advances and determine how they would affect people’s work, life, and play. Today, in her academic position, Hinds pursues many of the same research questions she did when she was in the business world. One topic she’s been exploring is how people who develop and market new digital technology estimate the time and difficulty it will take others to learn to work these fancy tools.

Most of us have had the frustrating experience of fumbling with a new cell phone or handheld device, wondering if the developers devoted even a minute of their time to making the use of our new toy anything less than agonizing. My friend Jackie counts herself as a digitally frustrated consumer. Several years ago, Jackie’s law firm bought her and all the other lawyers new handheld digital organizers. “It’s supposed to make my life easier?!” she skeptically exclaimed to me one day over coffee. Jackie had graduated at the top of her class from the University of California at Berkeley’s Boalt Hall School of Law and was already earning accolades at her first job at a high-powered San Francisco law firm. But she was not what one would call “computer savvy” and, as she was forced to adopt more and more technology, her detestation for all things electronic was growing. The day after Jackie was given the handheld device, she sat down at her kitchen table to learn how to operate her new tool. A couple of hours later, she let out a big sigh and returned it to the box, where it has sat on her kitchen table for two years, never touched again.

Hinds’s goal is to ensure that cases like Jackie’s don’t occur too often. One way to do this is to understand how digital technology developers anticipate the trouble that folks like Jackie will have with their new toys. If the highly knowledgeable makers of these products can foresee the problems that new users will have, then—hopefully—such problems can be eliminated.

Experts are called upon to predict the performance of those less skilled all the time. Managers like the VPs to whom I am speaking today, for example, must estimate how much time it will take their employees to complete a project. Teachers must predict whether their students will be able to complete homework assignments and tests in the allotted time. Baseball coaches must understand the types of problems that a pitcher may encounter when learning to throw a new curveball. If not, how will the coaches devise the right training techniques to help their pitcher out of trouble? Yet stepping outside your own point of view and relating to people who have less knowledge and skill is not such an easy task. Managers, teachers, and coaches are not as good as one might think at these estimates. Hinds’s work has shown us that these experts make particular kinds of mistakes when anticipating the performance of beginners.

Because Hinds spent several years working at Pacific Bell, it isn’t so surprising that she decided to use cell phones to explore how experienced individuals go about understanding the performance of novices. Hinds asked sales clerks, cell phone customers (with some experience using the phones), and other people (with no experience at all with the new technology) to estimate how long it would take a new user to master the phones.1 Yes, cell phone novices do exist—or at least they did in the mid-1990s, when this study was conducted.

After everyone had given his or her learning estimates, Hinds asked the folks who had never used a cell phone before to stick around and actually learn how to operate the new technology. The new users only had the written instructions that come tucked in the phone’s package as a guide. Hinds kept track of how long it took these people to store a greeting on voice mail, for instance, or to listen to the messages in their voice mailbox. She then compared the novices’ learning time with the estimates that everyone had given for how long it would take a new user to master the phone.

You might expect that salespeople would be stellar predictors. After all, they are experts in the technology they are trying to sell and they also deal with ignorant customers on a daily basis. Surely they must have a good understanding of the problems that new users face and of the time it will take them to succeed. But, unfortunately for the salespeople, something gets in the way of experts’ ability to predict novices’ performance. We psychologists call this something the curse of expertise. There is no crystal ball.


The “curse of expertise” trips up experts when they try to predict others’ performance.



Salespeople focused so closely on their own performance and how effortlessly they operated the phone that they had a hard time predicting novices’ mistakes. Because of this, salespeople were the least accurate predictors of the new users’ learning time. It took the new cell phone users around thirty minutes to complete all the tasks—such as recording an outgoing voice-mail message and saving and deleting mailbox greetings. The salespeople estimated that it would take novices less than thirteen minutes to master all of these phone skills. This is just about the time estimate given by the people who had never used the phones before. So, our experts performed like novices. They fell victims to the curse of expertise. Interestingly, the customers who had some (but not a ton) of cell phone experience were the most accurate predictors.

These findings puzzled Hinds, so she decided to give the salespeople some help. In another part of the experiment, before asking the sales men and women to predict new users’ learning time, Hinds had the salespeople recall some of their own learning experiences—thinking back to the points of confusion and problems that they themselves had encountered when attempting to use the new phone for the first time. She even told the salespeople to keep these experiences in mind when making their predictions. Unfortunately, her advice didn’t help. The salespeople again underestimated the time it would take novices to complete the phone tasks—not changing much from their original thirteen-minute estimates.

How could it be the case that experts perform like novices? Well, something interesting happens as people get better and better at performing a skill—and this occurs whether we are talking about programming a cell phone, riding a bike, or parallel parking in city traffic. They forget stuff. Think about riding a bike. How exactly do you do this? Well, yes, first you have to get on the bike and pedal. But there is a lot more to it than that. You have to balance, hold on to the handlebars, look at what is in front of you. If you miss any of these steps, falling is a real possibility. This usually doesn’t happen when proficient bike riders are actually riding, but if you were to ask a bike rider to explain the “how-tos” of this complex skill, he would forget details. This is because the proficient bike rider is trying to remember information about bike riding that is kept as a procedural memory, as we psychologists term it.

Procedural memory is implicit or unconscious. Although procedural memory is mostly used to guide the performance of athletic skills, it creeps up in all sorts of tasks—like programming a cell phone. Similar to running a play in football or acing your opponent in tennis, operating a cell phone (for example, navigating through several screens to the point where you can enter a password to retrieve your voice messages) involves complex motor movements linked together to reach a goal.

You can think of procedural memory as your cognitive toolbox that contains a recipe that, if followed, will produce a successful bike ride, golf putt, baseball swing, or fully operating cell phone. Interestingly, these recipes operate largely outside of your conscious awareness. Your own facility is because, when you are good at performing a skill, you do it too quickly to monitor it consciously. This makes it hard for you to articulate what is in your procedural memory. If you don’t think about the specific steps you go through while performing a task, reporting these steps to someone else (or using these steps to estimate the time it might take others to perform the same task) can be difficult.

Procedural memory is often distinguished from another form of memory: our explicit memory that supports our ability to reason on the spot or to recall the exact details of a conversation we had with our spouse the week before.2 It might seem odd that we have some memories in our heads that we can’t actually get at by looking around for them and others that we can consciously access, but once you know something about the makeup of the brain, this memory distinction is not so surprising. Simply put, explicit and procedural memories are largely housed in different parts of the brain and some activities rely more on the former type of memory and some on the latter.

Perhaps the strongest evidence for this memory division comes from the case of Henry Gustav Molaison, or H.M. On September 1, 1953, H.M. had surgery that was designed to remove a portion of the temporal lobes in his brain (specifically, the hippocampus) in an attempt to put an end to epilepsy-related seizures that couldn’t be controlled by medication. Although H.M.’s seizure disorder was eradicated by the surgery, he lost a majority of his hippocampus in the process, the brain structure that is involved in transferring new information we encounter into explicit, long-lasting memories. As a result, H.M. lost his ability to create new memories that lasted for more than a few seconds. If you would see him again after meeting him only a week before, he wouldn’t remember you. Interestingly, H.M. could still learn skills (such as the sequencing of finger movements needed to play the piano or how to trace a figure by looking at its reflection in the mirror) that rely heavily on procedural memory because this memory resides in brain areas, such as the motor cortex, basal ganglia, and the parietal lobe, that were not removed in the surgery.3 Of course, when asked, H.M. couldn’t tell you in detail how he performed activities based on these procedural memories, just as people with intact brains can’t tell you. Just think about the type of description you might get from Michael Jordan if he were asked how he dunks a basketball. He might invoke the Nike motto and say that he “just does it,” not because he doesn’t want to give away his flying secrets, but because he may not know what he does. As we get better and better at performing skills such as operating a cell phone or riding a bike, our conscious memory for how we do it gets worse and worse. We become more expert and our procedural memory grows, but we may not be able to communicate our understanding or help others learn that skill.


As we get better at performing a skill, our conscious memory for how we do it gets worse and worse.



At this point in my talk, the man sitting in front of me interrupts, introduces himself as John, and offers to share a story. I encourage him to go on and John recounts something that had happened to him a few months ago when his IT team was in the process of proposing a major change in the online flight reservation program used by one of the big airline companies—a change that would attract more customers to the airline’s Web-based reservation system and make the customers’ experience more enjoyable once they got there.

John had thrown out a deadline to his employees for developing the new software and for coming up with a presentation plan for the clients who would be in the office the following week. John did this on a Monday and had expected to see his team in his office by the end of the day Friday with the beginning of tangible products in their hands. All day went by on Friday and not one of his team members came by. Finally, toward the end of the day, one of his middle managers came to him and boldly announced that they didn’t have enough time to complete their tasks. At first John was quite annoyed. But after the employee explained how many hours they had been working and described all of the technical issues they had come up against, it dawned on John that he had underestimated the complexities of the work his team members had to complete. John himself had dealt with these complexities in the past when he was in his employees’ position, but he had totally forgotten about them when estimating how quickly his team could pull together the new product.

So what can business managers do to become better estimators of their team members’ skill and ability? Consulting with someone less experienced might do the trick. Recall that in Hinds’s research, the customers with some cell phone experience were the most accurate predictors of the time it would take a new user to master the phones. John had begun employing a similar strategy with his team that seemed to be working. Before handing out a big project, he now surveys several of his employees to get an idea of the problems they think they might encounter and the time and support they anticipate needing in order to resolve them. John thinks that asking these questions beforehand has helped put him and his employees on the same page. This leads to more accurate work estimates for his clients, on-time performance, and happier customers overall.


Experienced people benefit from hearing the thoughts of those who are less skilled.



Experienced people benefit from hearing the thoughts of those who are less skilled in areas other than the business world. Pairing two university students of lower and higher math ability together, for example, leads to better performance on tricky math problems than either student could produce alone. It’s not surprising that students who are lower in math ability benefit from the guidance of stronger math students, but it is interesting that stronger math students also benefit from these pairings. This is because, when you have to teach someone who knows less than you, you end up learning the material better yourself. Poorer students can also help the stronger students to think about a problem differently or “outside the box,” which facilitates the type of creativity that is often needed to solve atypical problems in new, intuitive ways. Sometimes it’s a good idea for those with experience to enlist the help of the less knowledgeable.

    Even when no one knows the answer to a difficult problem, several heads are often better than one. When biology students at the University of Colorado answered questions in class using clickers (the handheld device that allows instructors to survey students during a lecture), discussed the question with their neighbors, and then revoked on the same question, the percentage of correct answers increased.4 This was true even when none of the students in the discussion group originally knew the answer. Discussing a problem with others brings alternative problem perspectives together and, more often than not, this type of communication leads to the optimal solution. As one student commented, “Discussion is productive when people do not know the answers because you explore all the options and eliminate the ones you know can’t be correct.” Justifying an explanation to another person also provides people with valuable opportunities for developing communication and reasoning skills. This is the case whether you are new to an area or have tons and tons of experience.

CHOKING UNDER PRESSURE: WHY, WHEN, HOW

Now that I have talked about some of the limitations of expertise, I should tell my audience more about why highly skilled individuals may not always perform at top capacity and what can be done about it. During my phone call with the company president the week before, she had mentioned that her VPs spend a lot of time giving (and preparing their team members to give) presentations to their clients in what she referred to as “do-or-die” situations. If the presentation goes off without a hitch, and especially if the client’s on-the-spot questions are answered satisfactorily, they get the account. If not, money, clients, and future opportunities walk out the door. Second chances do not occur too often in their business.

As I was listening to the president, I couldn’t help but think that this type of pressure sounded similar to that which a high school senior feels as he goes in to take the all-important SAT, and a golfer experiences as she attempts to sink the putt needed to make the LPGA tour cutoff, and even a violinist auditioning for first chair in a major symphony orchestra undergoes as he prepares for his solo. If these people perform at their best, doors open. If they perform badly, well, there may not be a second chance.

Of course, sometimes even having a second chance doesn’t help. Think about the lovable American ice skater Michelle Kwan. Though she was commonly considered to be the world’s best figure skater in the late 1990s and early 2000s, she was never able to clinch the all-around Olympic gold. In the 1998 Winter Olympics, Kwan was upset by American teenager, Tara Lipinski. In her second chance at Olympic gold in 2002, Kwan led after the short program, followed by another American teen, Sarah Hughes. Kwan seemed a shoe-in, but in the final free skate, Kwan looked visibly stiff, two-footed a combination, and fell on her triple flip. Hughes, on the other hand, pulled off a perfect performance and won the gold. Some people, even when given two chances, can’t perform up to their potential.

Millions of fans were dying to see Kwan win. When stakes are so high, even highly experienced performers feel pressure to succeed. Although Sarah Hughes seemed to be energized by the importance of what she was doing and managed to perform at her best, this same pressure caused Kwan to perform at her worst. Improved performance when it counts the most is understandable—people may simply put a little more effort into what they are doing because they are motivated to succeed. But failure to perform under pressure is a phenomenon in need of an explanation. This is where I come in.

In my Human Performance Laboratory, at the University of Chicago, we study people in high-pressure athletic, academic, and business situations and we do so with one goal in mind: to understand why, when, and how failure under pressure occurs. Our belief is that if we can get a handle on why people fail when the pressure is on—in other words, why people choke under pressure—then we can develop strategies to alleviate it.

So, why do some people shine while others fail when it counts the most—whether it be on a high-stakes college admissions test or on the Olympic stage? Why, at the 2002 Olympics, did Michelle Kwan fall while Sarah Hughes landed perfectly on every jump? Are all types of pressures the same? What can you do in your own job or field of performance if you happen to find yourself falling rather than sticking the landing under pressure?

In one sense, the pressures that come with sitting for a high-stakes test, pitching to a client, or stepping on the Olympic stage are very similar. People have a desire to succeed and this can, ironically, cause them to do their worst. But how exactly pressure causes a performance hiccup depends on what we are doing and the type of memory that is driving how we execute that particular skill.

As I have written above, our memory (and the tasks we engage in) can roughly be divided into explicit and procedural forms. In the former case you have activities such as adding numbers in your head, reasoning through a difficult issue with your client, or recalling what was said in a heated argument you had last week with a coworker. In the latter case, it’s taking a golf swing, landing a double axel on skates, or operating a cell phone. Because different skills rely on different types of memories, the answer to questions about why people fail to perform at their best and what can be done to prevent it is not “one size fits all.”

I decide to start by providing my audience with information about choking in academic settings. Any insight we can make into why people choke will of course advance our understanding of human performance. Yet, I warn my audience that understanding the choking phenomenon and what specifically you can do to prevent it in your own career or field requires a look at research findings across many different performance arenas—from the classroom to the boardroom and beyond.

HIGH-POWERED FAILURE

Johann Carl Friedrich Gauss was a German scientist (1777–1855) and mathematician known for his role in number theory and statistics. A precocious teenager, he made many of his mathematical discoveries at an early age. In fact, at the age of twenty-four, Gauss published a book, Disquisitiones Arithmeticae, that presented some of the most brilliant mathematical theory of the time. Gauss was certainly an exceptional mathematician, but the reason I am most interested in him is that, in my lab, we teach students some of his math to get a handle on who will forget what they learned when they find themselves in a stressful exam.

One of the mathematical theories that Gauss developed was a system of arithmetic called modular arithmetic, or, as we call it in our lab, mod math. We researchers like this math task because most students have not seen it before. People do have experience with the types of calculations needed to solve mod math problems (just as they have experience with the types of problems seen on the SAT or GRE), but they haven’t encountered the exact same problems in the past. This means that, if some choke while others sail, we know that these performance differences can’t simply be due to who has seen mod math before. Everyone comes into our lab with a blank slate, in a sense, and we teach each student how to use basic math procedures to success-fully solve mod math problems. Our goal admittedly is a bit perverse. We want to teach people to solve mod math so that we can see if they get worse when we put them under stress. But, in our defense, this perverse goal is needed if we truly want to get a handle on why they choke.

We usually teach people a two-step method to solve mod math problems such as: 32 ≡ 14 (mod 6). First, you subtract the middle number from the first number: 32 minus 14. Then, you divide this answer by the mod number (here, 6). If the answer to 32 – 14 is a multiple of 6, meaning that 6 goes into the answer of 32 – 14 (that is, 18) evenly without a remainder, the equation is said to be “true.” If not, it’s “false.” Another way to figure out the validity of a mod math problem is just to divide the first two numbers by the mod number. If, when divided by the mod number, both numbers have the same remainder (here, both 32 and 14 divided by 6 have a remainder of 2), then the equation is true.

Just as when people take the quantitative portion of standardized tests such as the GRE (the major test used in graduate school admissions), we present mod math problems to folks one at a time on the computer screen and ask them to solve the problems as quickly and accurately as they can. However, we are not so focused on how people perform at mod math when they have all the time in the world and there are negligible consequences associated with making errors. Rather, we want to know how people’s math performance changes when we stress them out.

In one experiment that my graduate student Marci and I conducted, we brought around one hundred college students, one by one, into our lab to perform several dozen mod math problems.5 For this particular experiment, Marci had put up fliers around campus offering money in exchange for volunteering for a psychology experiment about problem solving. We were careful not to mention anything specifically about math on our fliers because we didn’t want to attract only people who like to do math. Instead, we wanted to get a variety of people into our lab so that we could see how different people might react to a stressful exam situation.

When students arrived for the experiment, Marci thanked them for coming, led them into one of our testing rooms, and seated them in front of a computer. Marci told the students that they would be performing the mod math task and explained how to solve it. Some people rolled their eyes or even groaned when they heard they were going to be doing math, but most were eager to get going. After students got some practice, the real experiment began. Everyone was, at first, simply told to do his or her best—to try to be as quick and accurate as he or she could when solving the problems. But then we made things a bit more interesting. Marci asked all the students to complete a second set of problems. This time, however, immediately before starting the math test, she mentioned a few things intended to up the ante for our students:


So, we thought we would let you know that we have tested the problems you are about to do on other students last semester, and we got an average of how many they got right and how quickly they solved the problems. In the next set of problems, we will calculate a score for you based on these same two components—how quickly and how accurately you solve the problems. If you can do better than the average student from last year, then at the end of the experiment, we will give you twenty dollars.

But there’s a catch. What we are interested in in this experiment is teamwork and how people work together. So as part of this experiment you have been paired with another person. In order for you to get the twenty dollars, not only do you have to improve by twenty percent but the person you have been paired with has to improve as well. So it’s a team effort. Now I can tell you that you are actually the second person in the pair—the person you have been paired with came in this morning and did improve by twenty percent. So if you can improve now, you will get the twenty dollars and so will they. But if you don’t improve, they don’t get the twenty dollars and neither do you. Do you have any questions?

Also, your performance is going to be videotaped on these problems. Some professors and students here at the university, and math teachers in the area will be watching the tapes to see how people are performing. Okay, I am going to set up the video camera now and then we can begin.



As most of my audiences do, the VPs to whom I recounted our pressure manipulation cringed as they identified with the students we were testing. But, I told the VPs that, immediately after the students perform the math problems, we tell them that our pressure scenario is bogus and we give everyone the money—regardless of how they actually perform. You might imagine that students in our study would be upset about being deceived, but we explain to them that to study the impact of high-stakes testing situations, we must create a stressful environment in our laboratory. Only then can we develop test-taking and practice techniques to alleviate the ill effects of pressure. Most of the students who take part in our studies have performed under the gun at one time or another, so they are usually genuinely interested in the research and its findings. Of course, no student complains about walking out of our laboratory twenty dollars richer, either.

The types of pressure we use in our laboratory are common in real world pressure cookers. The money we offer our students to succeed at mod math stands in for the scholarships they can earn if they do well in an actual testing situation or on the playing field. The threat of evaluation from reviewing the videotape also represents real-world assessment situations—just as SAT scores are judged by parents, teachers, and peers, and athletes’ public performances are judged for medals at the Olympic Games.

Of course, the level of pressure we invoke in our laboratory doesn’t even come close to the magnitude of stress that people feel in real do-or-die situations. Yet they still show some striking effects. In the study I have been recounting to the VPs, the math performance of the students we tested got worse when we put on the pressure. Most interesting, however, was who showed the biggest performance drops under stress.

In my audience of VPs, John—the manager who had come up with his own trick for accurately estimating his employees’ performance needs—spoke up. “My daughter was the only student in her eighth grade algebra class last year to receive perfect scores on every homework assignment she completed. Yet she
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