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Preface

People often speak of creativity as though it were a prized possession of only a few. We view this restriction as a sin—of which psychologists especially have been guilty—because many people with the potential for creativity probably never realize it: They believe that creativity is a quality they could never have. We found out the hard way the degree to which psychologists participate in this conspiracy: A research grant proposal we had written was dismissed with the comment that whereas we proposed to study creativity in ordinary people, it was worth studying only in the exceptionally gifted—a Picasso, a Cervantes, an Einstein, and the like.

We reject this point of view. We believe that creativity, like intelligence, is something that everyone possesses in some amount. Moreover, creativity is not a fixed attribute: A person’s level of creativity is not carved in stone at birth, and like any talent, it is something virtually anyone can develop in varying degrees. This book tries to present a cohesive discussion of creativity. And although it is not a “how-to” book, it does contain many suggestions for ways in which people can develop their own and their children’s creativity.

We find creativity in everyday life when people see new ways of accomplishing different tasks in their work, when they try daring new ways of relating to one another, and when they strive to turn their lives around. This is the kind of creativity available to all of us to confront the challenges in our lives. Although the contributions of people like Van Gogh, Milton, or Beethoven are of great interest, the study of creativity has to be made relevant to everyone, and that’s what we are trying to do in this book.

As we approach the turn of the century, intelligence is not enough. There are plenty of “smart” people around, and many of them are failing to realize their life goals because they can’t keep up with a rapidly changing world. Thus we cannot emphasize enough the importance of creativity. In such a world it may be the key to both survival and success.

Having begun our research on creativity by looking for commonalities among many creative individuals, some famous and others not, we came to the conclusion that there was something shared by all of them. This shared quality, however, was not what we had been reading about in the psychological literature on creativity, but instead the willingness to go against the crowd in effective ways—to “buy low and sell high,” as we came to call it, drawing an analogy to successful investors who defy others in the stock market. We recognized that if few people had the guts to defy the crowd, it was probably because doing so requires a confluence of six resources, whose nature we will discuss in this book. These resources are available in varying degrees to everyone; by tapping into them, everyone can more fully utilize and develop his or her resources for creativity.

We hope to see and contribute to such a change coming to pass. In general this book is about creativity, both as it applies to the “greats” and, more importantly, as it applies in everyday life to all of us. We will discuss what creativity is, how it can be understood, how it can be measured, and how it can be enhanced in each of us. We have written a book that we hope will be of interest to all readers—young and old, professionals and laypeople, people who believe themselves to be creative and people who don’t. For those of you who believe that you are not creative, we hope to show you that it is within your power to develop your creativity. For those of you who believe that you show creative gifts, we hope to show you how you can develop them further.

We have not attempted to review the entire literature on creativity to represent every viewpoint equally. For those who are interested in reviews of current and past literature, we suggest either The Nature of Creativity (Sternberg, 1988b) or Before the Gates of Excellence (Ochse, 1990). For those particularly interested in creative insight, we recommend The Nature of Insight (Sternberg & Davidson, 1995). There are many other fine treatments of creativity as well, in our book we emphasize our own point of view and discuss other points of view as they relate to our own. Toward that end we discuss the concept of creativity in chapter 2, present in detail our investment concept in chapter 3, and in subsequent chapters present the role this concept can play in fostering both the generation and the appreciation of creativity.
 

Acknowledgments

We are grateful to a number of people who have assisted us in the writing of the book. Susan Milmoe and then Susan Arellano, our editors at The Free Press, helped us shape the book. Jonathan Lovins helped to compile information. Melanie Grimes helped in editing the manuscript. Lana Edwards helped with tables, figures, and boxes. Sai Durvasula and Douglas Rau helped in producing the manuscript. Vicky Griggs helped compile references. And the members of our research group at Yale gave us comments on our ideas as we developed them. Some of our work on creativity has been supported under the Javits Act Program (grant No. R206R00001) as administered by the Office of Educational Research and Improvement (OERI), U.S. Department of Education. Grantees undertaking such projects are encouraged to express freely their professional judgment. Our book, therefore, does not necessarily represent positions or policies of the U.S. government, and no official endorsement should be inferred.

We give special thanks to our families for encouraging and supporting our creative efforts.


The Nature of Creativity

“They didn’t want to hear it.”

That’s the straightforward, succinct explanation by an unhappy former employee of a high-tech firm, fired after suggesting a new consumer protection plan for purchasers of the company’s products.

Or was it just a case of sour grapes?

Several years ago one of the authors was a consultant for a well-known and highly regarded firm facing an onslaught from competitors. Losing business, the firm wanted suggestions on how to improve its products in order to make them more viable. Troubleshooters outlined a plan that won the interest of the entrenched management hierarchy, which in turn asked the consultant for his approval, suggestions for improvement, or ideas for a new plan altogether. On evaluation the proposal was neither innovative nor competitive. The consultant therefore took them at their word and suggested a more revolutionary and forward-looking plan. His contract was terminated shortly thereafter.

They didn’t want to hear it.

These are oft-told tales. It is probably safe to say that each year thousands of workers are victims of what might be called the “let a thousand flowers bloom” maneuver, formulated by Mao Tse-tung when he controlled the world’s most populous country. After years of suppressing practically all new ideas, Mao suddenly appeared to do an about-face, encouraging the Chinese people to speak their minds. Some did, and having thus succeeded in identifying his formerly hidden “enemies” by encouraging them to “bloom,” Mao imprisoned or executed many of them. Similarly, many times employees or students have heard that creative ideas are welcome, only to be ignored or punished by supervisors, instructors, and even peers for actually presenting such ideas. The others just don’t want to hear it.

Does this mean that creativity is not desirable? Not at all! What is creative is new and often brings about positive change. But what is new is also strange, and what is strange can be scary, even threatening—which is why “they” don’t want to hear it. But they are unwise not to listen, for the creative person with original ideas is the one who, with support, will advance and improve the milieu to the benefit of all.

What exactly is a creative person? Psychologists generally agree that to be creative, one needs to generate ideas that are relatively novel, appropriate, and of high quality (Sternberg, 1988b). But how does one do this?

In order to be creative, people need to act like good investors: They must “buy low and sell high.” An investor who buys low in the stock market or in any other, buys investment vehicles that are not well regarded or well rewarded at the time. In the realm of ideas, a person who buys low, metaphorically, is willing to generate and promote ideas that are novel and even strange and out of fashion. This is not necessarily easy to do. Other people react to the creative person the way they react to the investor who swims against the tide: “What’s the matter with you?” Others often see him or her as irrational or even stupid: if the investment or idea were any good, other people would already be using it, right?

Wrong.

Is our view of creativity idiosyncratic? Apparently not. In 1985 we did a study asking laypeople: “What are the essential attributes of the person who is highly creative?” (Stemberg, 1985b). Consider some of the core attributes listed:

“Tries to do what others think is impossible.”

“Is a nonconformist.”

“Is unorthodox.”

“Questions societal norms, truisms, and assumptions.”

“Is willing to take a stand.”

The subjects who gave these descriptions were nonprofessionals—ordinary people. But would experts in various disciplines have said the same? As it happens, yes. Artists said that the creative artist is a risk taker who persists in following through on the consequences of risks. Businesspeople said that the creative individual in business tries to escape the traps of conventional thinking. Philosophers emphasized that creative thinkers never automatically accept the “accepted.” Physicists highlighted the importance of questioning the basic principles to which everyone subscribes.

In other words all sorts of people agree: Metaphorically the creative person “buys low” by rejecting currently popular, conventional ideas that others are readily buying into, instead coming up with and championing fresh ideas. He or she then “sells high” when the idea “purchased” for a “low price” achieves societal value, as others finally recognize its worth and jump on the bandwagon. Analogous to stock market investment success, sometimes creativity fails to occur because a person puts forth (“sells”) an idea prematurely, or holds an idea for so long that it becomes common or obsolete. We propose that selling high is important for creative success on an individual project and for a career of creative work. This book is about “buying low and selling high,” about the resources one needs in order to do so, and about the people who are willing to follow this difficult path.

If we again consult our subjects, we get a very good sense of the kinds of resources that are needed to be creative—to be a good investor in the marketplace of ideas. In this introductory look at our investment theory and its components, we take the remarks of our panel of ordinary people as emphasizing that our theory is, in large part, consistent with common sense. It is built on our research findings and focuses on what people commonly mean by creativity, rather than on some highflying, psychologized sense of the word. Furthermore, it is also extremely important to note that in our view of creativity, a distinction exists between creative potential and creative performance. We focus on the latter—overtly manifested creativity. Some people may have creative potential, but it remains latent unless they manifest it in some observable form, by using the creative resources available to them. Our research and the remarks of our subjects point to six personal resources that are needed for buying low, selling high, and producing creative work:

Intelligence

Intelligence serves three key roles in creativity: synthetic, analytic, and practical. The first role of intelligence is to help see a problem in a new way, or to redefine a problem altogether. This is part of the synthetic, or formative, aspect of intelligence, which also involves insightful information processes. The participants in the study mentioned above noted the importance to creativity of being “able to put old information, theories, and so forth together in a new way,” of being able to use “the materials around him or her and make something unique out of them,” and of having the “ability to change directions and use another procedure.” These statements express in different ways the need to see problems in a new light. In terms of the investment metaphor, one needs to form or recognize the idea that others probably do not yet see as valuable.

Consider, for example, the Post-its on which many people jot reminders of things they need to get done. These “stick-ums” were created when an engineer at the 3M Company ended up doing the opposite of what he was supposed to. He created a weak adhesive, rather than the strong one that was the goal of his working division. But instead of throwing out the weak adhesive, he redefined the problem he was trying to solve: namely, to find the best use for a very weak adhesive. The rest is history—not to mention increased convenience for consumers and fine profits for the company. Some of the greatest discoveries and inventions happen when people do just the opposite of what they have been told to do!

The second role of intelligence is to recognize which new idea is also a good idea, to allocate resources effectively, and accomplish other problem-solving basics. Here intelligence must serve an analytical role. For example, just because an idea is new doesn’t mean it is good. It might be a new idea to build a house out of tissue paper, but it probably isn’t a very good one. In the investment world any number of stocks sell at low price-to-earnings ratios, meaning that they are viewed unfavorably by the market. The creative investor needs to spot which ones have the potential to rise. In the world of ideas the creative person needs to distinguish those that have the potential not only to be accepted but ultimately widely valued.

An employee one of us has known in the creative department of an advertising agency illustrates the importance of this ability to be critical of ideas. Constantly coming up with new ideas, many of them good, the employee was extraordinary in the first, synthetic aspect of intelligence. In fact, he was intimidating to his coworkers for this reason. But this man had a problem: He wasn’t able to tell his good ideas from his bad ones; he lacked the analytic perspicacity to know which ideas were worth following up and which weren’t. Moreover; he had trouble making the ideas concrete—they tended to remain will-o’-the-wisps, half formed. The result was that, despite his synthetic intelligence, this man was not very successful at his job. In contrast, a coworker with fewer original ideas but more ability to analyze and realize the promising ones was rewarded with promotions and recognition.

The third aspect of intelligence is the practical one—the ability effectively to present one’s work to an audience. Usually there is a critically important phase of bringing a new idea to fruition that involves “selling” the idea to others. The skill with which an idea is packaged can enhance it or disguise its quality. Also, a person will inevitably receive feedback on his or her work. Knowing how to react to this feedback is a practical skill. Is the criticism worth considering? Should one change the product? What changes will be optimal to meet the critiques?

To summarize, then, synthetic, analytic, and practical intelligence—the ability to see things in new or nonentrenched ways, redefine problems, and turn things on their heads; to structure problems, allocate resources, and evaluate ideas; and to promote an idea and use feedback from others—are essential for doing creative work. But in order to do original work one has to go beyond the status quo in one’s field; and to do that one has to know what the status quo is. And this leads us to our second resource.
 Knowledge

Financiers say that there is no substitute for knowledge when it comes to investment success. To know which low-valued companies are genuinely undervalued, one has to know a lot about them to distinguish the future winners from the perennial losers. In the world of ideas, similarly, one needs to know a fair amount about the field in which one hopes to be creative. To go beyond the contributions of the past, one needs to know what they are. Otherwise one risks reinventing the wheel.

Again, our study of people’s conceptions of creativity supports the importance of knowledge to creativity. People mentioned “the ability for high achievement.” To toy imaginatively with notions and combinations of ideas, one needs to know what the ideas are. Never to accept the accepted, one has to know what the accepted is. To question basic principles, one needs to know them. Creativity does not exist in a vacuum. Even when it consists of utterly rejecting conventional notions, it still requires knowing what those notions are.

We see the effects of lack of knowledge on creative performance every day, when people come up with ideas that are original for them but that nevertheless have been thought of before. A strikingly poignant case of this phenomenon is that of the Indian mathematician Srinivasa Ramanujan, considered one of the most brilliant mathematical thinkers ever. Because of his lack of contact with the outside world, he unwittingly spent much of his lifetime singlehandedly “rediscovering” much of what was already known in Western mathematics. Had he first gained a broad perspective of his field, he could have avoided this amazing yet futile career and instead turned his considerable talents to advancing, not rehashing, the mathematical knowledge base.

But how do we reconcile the need for knowledge with the importance of nonconformity and unorthodoxy? Might there come a point at which too much knowledge becomes a dangerous thing, at which one becomes so inured to a knowledge framework that it is difficult to see beyond it? We suspect this to be the case. Simonton (1984) has suggested that the most creative individuals historically have been those who are moderately educated in their disciplines—those with neither the most nor the least background. In the same vein, our view is that large amounts of knowledge can lead to entrenched thinking and the inability to go beyond the established bounds of a field. In effect one becomes the slave rather than the master of one’s knowledge or point of view.

For example, in one case a group of mainframe computer designers was in charge of installing and updating files from diskettes to hard-disk storage. These specialists were approaching the update operation with a standard serial method, which involved reading and writing from diskette each file and directory individually. The standard procedure for a system update took twenty-one hours, and, if there was an error during the process, it had to be started over. A consultant who at that time specialized in a somewhat different area of computer design was able to look at the problem from a fresh viewpoint. He made use of the physical attributes of the diskette and hard drive to read and write efficiently whole sections of a disk rather than file by file. The system-update time was reduced to only forty-two minutes and could be restarted in the middle if an error occurred along the way. As this case illustrates, people can become used to looking at things in one way and have trouble seeing them in another. Thus not only knowledge, but also a willingness to see past it, is needed for creative vision.
 Thinking Styles

Thinking styles are how one utilizes or exploits one’s intelligence. They are not abilities but rather ways in which one chooses to engage and use those abilities. In the study of conceptions of creativity (Sternberg, 1985b), people mentioned that the creative person likes to “make up rules as he or she goes along” and “questions societal norms, truisms, and assumptions.” These are styles with which people approach particular problems, and even life in general. Preferring to make up rules rather than follow established ones and questioning rather than simply accepting the consensual norms constitute what we call a “legislative style” (Sternberg, 1988a), which is a hallmark of a creative person. (See chapter 7 for further discussion of the legislative and other relevant styles.)

It is important to distinguish style from ability. A person may have the ability to buy low and sell high but not enjoy using his or her abilities in this way. The investor who can spot the winners among stocks currently considered to be dogs isn’t necessarily going to use that ability if he or she is not naturally inquisitive and willing to question conventional wisdom. Similarly, a person who can devise new ways of seeing problems may do so rarely if he or she has developed a preference for problem situations that require executing well-defined instructions.

We have seen this ourselves in workers who have the ability to forge their own paths but simply prefer not to. Although they are wired for creativity, the juice is never turned on. On the other hand, we have also seen workers who want to come up with new ideas—who have the legislative style—but who don’t have the intellectual ability to do so effectively. Although their switches are turned on, the wiring is incomplete. Style, then, is not ability—it is whether and how one uses that ability. And style is a key ingredient in creativity, as it is needed to help complete the circuit; to “switch on” abilities that otherwise might He dormant.
 Personality

It takes a certain kind of person to buy low and sell high in the financial markets, not just in terms of intellectual ability and style but in terms of general personality Similarly we would argue, a creative person tends to show a particular set of personality attributes. If we return to our study we also find that people recognize creativity to be more than just a cognitive, or mental, trait: Creativity involves overall personality traits as well.

For example, our participants described the creative person as someone who “takes chances.” We believe that this is an aspect of personality that is a main key to creativity It is one thing to know that one should buy low and sell high but quite another actually to do it. It is hard to buy a “loser,” just as it is hard to let go of a “winner.” Moreover, someone who buys low in the financial markets inevitably takes the risk that the investment will never go up. In creative endeavors as well, it is difficult to convince other people that they are wrong and should see things another way. The pressure for conformity is usually strong, and the possibility of making a colossal fool of oneself by disagreeing with the crowd always lurks. Yet, to be creative, one needs to take that risk.

We cannot emphasize enough another personality attribute mentioned by participants in our study: A person must be willing to take a stand. One needs not only the desire and persistance to overcome the obstacles that others are likely to put in the way but also the courage to stand up for beliefs, even in the face of objections and ridicule. In fact the participants in our study also indicated the importance of a sense of humor to creativity, because a wry take on life or an ironical point of view may be a big help in pulling oneself through difficult moments of self-doubt and ostracism.

The hardest ideas to get accepted by others are the brilliant ones, just because they are creative and fly in the face of what everyone else seems to “know” is true. Galileo faced the Inquisition for his beliefs about the relation of the earth to the sun. In the nineteenth century, Ignaz Semmel-weiss, a Hungarian physician-researcher, committed suicide, so despondent was he over the professional reaction to his suggestion that obstetrical patients might be dying because of germs on the unwashed hands of surgeons. Mozart died a pauper and was buried in a common grave. Each in his own way, however, was great; each left his mark. Still, one who is creative truly needs to show courage, even to laugh, when facing all those for whom conventions are a way of life.
 Motivation

Investors who buy low and sell high are motivated to make the very best investments they can, regardless of what others think. The analogy holds for highly creative people. To go beyond mere potential and actually be creative, one needs to be motivated, as our panel of participants recognized in describing highly creative persons. They required that innovators be “energetic,” “productive,” and “motivated by goals.” These goals may be extrinsic (for example, money, power, fame) or intrinsic (for example, self-expression, personal challenge). In financial markets the monetary goals are most salient. We will argue that for creative work both extrinsic and intrinsic motivators are useful, to the extent that they lead a person to concentrate on the task at hand.

Creative people are indeed high-energy, task-focused people, and Simonton’s (1984) studies have shown them to be far more productive than ordinary people. In the scholarly professions they publish much more, and in the realm of technology they invent much more. As observed by Gruber (1986), they have a sequence of interrelated projects that unfold throughout their lives. At times their goals may be clearer and at other less so, but they are always intensely motivated to achieve objectives that they themselves set. Although, as our participants noted, creative persons “like to be complimented on their work,” they are strongly motivated intrinsically by an attachment to this work. Creative people are almost always doing something they love. Likewise, distinctive work will rarely come from someone who hates the task at hand.
 Environmental Context

Some environments nurture creativity and others squelch it. Consider the case of a student who was studying the planets of our solar system in her third-grade class. The teacher had a good idea—that the students dress up like astronauts and simulate visiting Mars. As psychologists we liked this teaching technique: What better way to understand the problems astronauts would confront on another planet than by pretending to be actual astronauts? Then one student suggested carrying the simulation a step further: She would dress up like a Martian and meet the astronauts when they arrived. The teacher immediately rejected the plan; “We all know that there are no Martians on Mars,” she said.

This clearly was not an environment that nurtured offbeat ideas. Creativity is in part the product of an interaction between a person and his or her context. A setting that stimulates creative ideas, encourages them when presented, and rewards a broad range of ideas and behaviors will surely foster original and nonconformist thinking.

Maybe the teacher really didn’t like the idea of the student dressing up as a Martian, or maybe she was preoccupied with other things that day, or maybe there was only a limited amount of time in which to prepare the lesson and she couldn’t make last-minute changes. But the lesson for this student (and, sadly, for many schoolchildren in many classrooms) was not about astronauts or Martians: It was about what to do with one’s creative ideas—namely, keep them to oneself.

And so we return to the theme of this chapter. In coming up with creative ideas—in buying low and selling high—one risks offending, scaring, and even threatening others and their beliefs. In some cases one risks one’s very career, friends, or reputation. So who needs creativity? Our answer is that everyone does—for creativity is the spring that propels technological, cultural, financial, intellectual, and certainly personal leaps. How much more creativity might we see in the world if only those who should support creativity really did—if they truly wanted to hear it?
 

What Is Creativity and Who Needs It?

Glance at a newspaper; talk to your friends and colleagues: You will find many diverse problems calling for creative solutions and many cases in which individuals or companies exercise creativity. In a newspaper story we read of two chefs who concocted a recipe for tapioca smothered in a blackened caramel sauce to fulfill the premise of a Saturday Night Live sketch calling for 150 gallons of faux caviar. In a project to raise funds for a school, students learned to market a line of health food products and the school shared in the profits from the sales. In a courtroom a judge awarded temporary custody of two children to a church as part of a solution to the mandatory waiting period for adoption. The minister and members of his congregation shared responsibility for the children. Finally, a construction company needed to provide flexible day care for working mothers, who made up an important part of their labor force. Because the job required schedule adjustments due to weather, working late without notice, and working weekends, traditional child care was not always available. The solution was a company-run child-care facility built from mobile homes that could be set up at each construction site.
 What Is Creativity?

What do we mean by creativity? We describe a product as creative when it is (a) novel and (b) appropriate. These two elements are necessary for creativity. A novel product is one that is statistically unusual—it’s different from the products that other people tend to produce. A novel product is original, not predictable, and can provoke surprise in the viewer because it is more than the next logical step. A product can be novel to different degrees. Some products involve a minor deviation from prior work, whereas others involve a major leap. The highest levels of creativity involve a large step from preceding work. The perceived novelty of a product also depends on the audience’s prior experience.

A product must also serve some function—it must be an appropriate answer to some question—it must be useful. There is a range of appropriateness from minimally satisfactory to extremely good fulfillment of problem constraints. Something that is novel but doesn’t fit the constraints of the problem at hand is not creative—it’s just bizarre (and irrelevant).

In addition to novelty and appropriateness, which we view as necessary features of a creative product, there are quality and importance. These are additive features of creativity because the higher the quality and the importance of a product, the more creative it tends to be. However, these aspects of a product are not required components of creative work.

A high-quality product is one that is judged to show a high level of technical skill and to be well executed in one or more ways. If a novel, appropriate idea is not skillfully turned into a full-fledged product, the work may be viewed as less creative because the audience does not fully appreciate or see the novelty and appropriateness.

The importance of a product can also serve to enhance or diminish judgments of creativity. Sometimes an idea can be novel and useful but rather limited. An example is finding an innovative way to attach a rearview mirror to a car in an automobile manufacturing plant. In contrast, sometimes an idea can have wide scope and lead people to even further ideas. Conceiving of a whole new mode of transportation is an example that takes our point to the extreme. Thus, the bigger the concept and the more the product stimulates further work and ideas, the more the product is a creative one.

We describe a person as creative when he or she regularly produces creative products. We differ from some psychologists who would require as evidence of creativity not necessarily creative products but some indication of the potential for producing them. In our view it is one thing to have the potential to be creative, and quite another to be creative. We suggest that everyone has at least some potential to be creative—and people differ widely in the extent to which they realize that potential, for reasons to be discussed in this book.
 Why Creativity Is Important

If you were interested enough to pick up this book, you may find it absurd to question the importance of creativity. However, the importance of creativity is not obvious to everyone. One of the authors, in a colloquium with undergraduates at one of the national military academies, was asked by a student: “Why is creativity important, anyway?” This question does not arise only from elite undergraduates. We have met many professionals, including psychologists and educators, who view creativity as a somewhat secondary and insignificant psychological phenomenon. Others aren’t even sure that creativity exists as a separate attribute, for example, or that it is different from intelligence. Consider a story that speaks to these issues.

Two boys were walking in a forest when they encountered a problem. A huge, ferocious, obviously angry grizzly bear was charging at them. In order to understand the reactions of the two boys, you need to know something about each one. The first had a high IQ, excellent grades in school, and superior commendations from his teachers. His teachers thought he was smart, his parents thought he was smart, and, perhaps unsurprisingly, he thought he was smart too. The second boy didn’t have such a high IQ, such good grades, or particularly strong commendations from his teachers. Some people thought he was offbeat; others just found him strange.

As the grizzly bear approached, the first boy calculated the approximate speed of the bear and the approximate distance it would have to run to reach them, figuring that the bear would reach them in 17.9 seconds. Clearly the boy was smart! He was smart, perhaps, in the same way as Spock in the first Star Trek series or Data in The Next Generation. The boy looked at his companion and, to his amazement, saw him taking off his hiking boots and putting on his jogging shoes.

“You really must be stupid,” said the first boy. “We’ll never outrun that grizzly.”

“That’s true,” said the second boy. “But all I have to do is outrun you.”

The first boy was eaten alive, while the second one jogged off to safety. The first boy was smart, but the second boy was creative.

Of course the importance of creativity, and its difference from intelligence, can be demonstrated in ways that do not involve apocryphal stories. Consider a number of different occupations and what is important for success in each of them.

In science there can be little doubt that success requires a heavy dose of creativity. Studies of the sociology of science (for example, Zuckerman, 1983) show that creative scientists are those who deal with large and important problems rather than small and trivial ones. They are people who come up with new ways of seeing scientific phenomena rather than merely confirming the ways others see them. The most creative scientists come up with their own paradigms for scientific research, which often differ from the paradigms others in the field are using (Kuhn, 1970). Creative scientists are leaders in their field, and indeed, as Simonton (1984) has noted, it is often difficult to distinguish genuine leadership from creativity.

Although you may think that everyone knows these facts about scientific creativity, they are often not reflected in schooling. For example, in most schools, a good grade in science is a result not of creative work but of memorizing a textbook and successfully solving problems at the end of each chapter. Indeed, in our own field, psychology, most introductory courses require little more than memorizing the main “facts” presented in an introductory book.

The senior author’s own introductory psychology course—back in 1968 when he studied psychology formally for the first time as a college freshman—was certainly of this kind. He got a C in the course. The grade was enough to convince him to change his intended major—from psychology to mathematics. Perhaps it is fortunate that he switched to mathematics, because he quickly discovered that he was even worse in it than in psychology! He promptly switched back to psychology and stayed with it. But how many potential majors in psychology, or other sciences, have left the field as college freshmen or sophomores because they didn’t like to memorize or because they weren’t particularly good at doing so? In the case of the senior author, he has been a professional psychologist for almost twenty years, and not once in those years has he had to memorize a book or solve end-of-chapter problems. What you need to do well in elementary and secondary school, and even in university science, often has nothing to do with the kind of creative endeavor that is required of scientists. The result may well be that some of our most potentially creative seientists are derailed early from studying science, whereas some students who specialize in memorizing books and solving problems at the backs of chapters may continue in the field, only to discover later that what they are cut out for is taking science courses but not actually doing science.

Perhaps you are thinking that of course science requires creativity, but science is not a typical profession. How many of our children will eventually become scientists? Then take writing, whether as a reporter, novelist, poet, playwright, or whatever. It is one thing to write an essay on an assigned theme and quite another to come up with a topic on your own and then to write a creative work, whether fact or fiction. The person who is able competently to produce an essay on an assigned topic is not necessarily the same person who is able competently to come up with his or her own ideas.

Consider the case of Arthur, a college student. Arthur had received excellent grades throughout secondary school and even in his first three years of college. But then, in his fourth year, he needed to do an independent project. For the first time he was not in his element at all: He had to come up with his own topic, his own thesis, his own organization. He received a low grade on the paper. Arthur was a good example of someone who was smart, in a manner of speaking (he had in fact had sky-high SAT scores), but definitely lacking in creativity.

Or take another example: art. There is a difference between being able to draw well and drawing creatively One has only to go to a museum and see the people, their easels next to great works of art, copying them in minute detail, to realize that their ability to reproduce existing work does not imply an ability to produce new and creative work.

Several years ago one of us gave a talk in an elementary school and passed a typical first-grade classroom. On a bulletin board outside the classroom were roughly twenty pictures, under a sign, MY HOUSE. Each picture was of the child’s own house. And many of the pictures were indeed fine renditions of the houses in which the various children lived. But whatever skills the teacher may have been trying to develop, she certainly was not doing her utmost to develop creative ones. Obviously she had told the children to draw their houses, rather than allowing them to have some choice of topic. The teacher had thus deprived the children of one of the most creative aspects of the artistic enterprise. That’s not to say, however, that teachers should never give children a topic. Nor is it to say that there’s no possibility for creativity when one is given a topic. Rather, what’s important is to give the children a choice at least some of the time.

This lack of choice is not limited to art, or to first grade. One of us once visited a school that was holding an exhibition of sixth-grade social studies projects. (Parents had been invited to the school to see their children’s projects.) What were the projects? “Minnesota,” “New Mexico,” “Florida,” and so on. Probably the teacher thought he was giving the children choice by allowing them to choose which state they would study. How little things change! Again, there is nothing wrong with sometimes recommending topics to children, and there are degrees to which children can be given choice in any project. The problem arises when teachers rarely give children any meaningful choice, a situation that is rather common in many of our schools and at all levels of schooling.

Science, writing, and art may all seem like specialized and even high-falutin’ professions to some readers. How many of the nation’s children will ever go into these somewhat rarefied fields? But if we look at one of the more popular and perhaps everyday fields, such as business, we see the same need for creativity.

Every year Business Week does an annual survey of business schools. Some of the other business magazines have similar surveys. And every year the results are the same: When business executives are asked to state their number one complaint about the training students receive in business schools, it is that the business schools don’t prepare students for the real world of business. The schools may teach them sophisticated quantitative techniques for solving inventory problems, or may even teach them by a case-study method. But the executives complain that when it comes to what business really needs—new ideas about how to stay competitive in a rapidly changing marketplace, compete with companies abroad, and get more shelf space for their products or new ideas for innovative and useful products and services—the graduates of business schools often fall short. In other words what they are not learning is how to be creative in a rapidly changing world.

The need to be creative in a rapidly changing world applies to many other fields of endeavor as well. One of the best examples is politics. In the 1950s certain “truths” were accepted without question by many U.S. citizens. One was that Americans were the good guys, and that the principal enemy of our country was and probably always would be the Soviets. Children learned that American products were the best in the world, and that Japanese products were nothing better than cheap imitations. And in economics they may have learned that you could invest as you wished in stocks and bonds, but you could certainly not invest in gold, even speculatively, because gold ownership was illegal. Of course, all these things (and many of the others that children learned to take for granted) no longer hold true. As citizens of any country, we, and politicians as leaders, need to be flexible and creative in the face of a world that seems to change on an almost daily basis. To the extent that we cannot go beyond our old and pat ways of looking at things, we risk the future. Indeed—as we write this book—we are seeing many of the largest and formerly most successful companies facing failure and in some cases utter collapse.

A good example of the importance of creativity in teaching derives from an experience one of the authors had several years ago when delivering a lecture on creativity to a group of education professors at the University of Puerto Rico. For some reason the talk wasn’t going over well at all. Maybe it was the heat; maybe it was the content or the delivery. But the audience couldn’t have been more bored, and they didn’t hesitate to show it. They were walking in and out of the room and up and down the aisles, talking and otherwise seeking distractions—and distracting the speaker. In desperation the speaker finally decided to try some of the time-honored strategies for classroom management that one learns in an education course. These strategies may not be creative, but they’re supposed to work.

First the speaker tried lowering his voice. The idea is that if you speak quietly, people in the room will have to quiet down to be able to hear you. (Of course, you are assuming they want to hear you.) No one quieted down.

Next the speaker politely asked the members of the audience to be quiet so that those who wanted to hear would be able to. The problem with this request was that it assumed once again that there were actually people in the audience who wanted to hear. If there were, they were in hiding, because the request had no effect whatsoever.

The speaker lost his patience and told the people in the audience, “Shut up!” No dice. People ignored him. Is there any noisier audience than a bunch of people who teach strategies for getting people not to be so noisy?

At that point the speaker pretty much gave up. What the hell—he would be on a plane back to the mainland the next day. But just seconds after he gave up, a member of the audience stood up and said something in rapid-fire Spanish. Her behavior may have been unusual, but it worked. After she said it you could have heard a pin drop for the rest of the talk. That’s what we mean by creativity in education. She figured out a very unconventional way to get her own group to quiet down and to stay quiet.

You may be wondering what she said. She was creative, that teacher, and also a good judge of human nature. She recognized that the lecturer’s efforts to quiet people down appealed to guilt. This strategy is a common one in U.S. and other Western cultures, where we often appeal to guilt to achieve behavioral compliance. From the time children are young, parents and others make them feel guilty if they do certain things that are considered wrong. The hope is that they will eventually internalize the guilt so that they will do the right thing. Freud even gave a name to this internalized watchdog—the superego.

The teacher knew, however, that in many Hispanic cultures, people are ruled more by shame than by guilt. You are more likely to gain compliance by making someone feel ashamed of him- or herself than by making the person feel guilty. What the teacher said was that the people in the audience ought to be ashamed of themselves. If they continued to make noise, the speaker would go back to the mainland and say bad things about the University of Puerto Rico. And whether or not they liked the talk, they had no right to put the university to shame, even if they shamed themselves. (Other people in the audience may also have known that Puerto Rico is more a shame-based than a guilt-based culture, but what they perhaps wouldn’t have recognized is how to use the knowledge in a creative way, given a formal lecture situation, to get people to quiet down. That’s creativity, and it worked like a charm.)

You should not think that the use of creative strategies is necessarily limited to teachers at the college level. Consider a strategy used by a kindergarten teacher in Mexico to find out who had stolen a book. None of the students in the class was willing to admit to having stolen it. So the teacher gave each of them a thin stick of equal size and told them that the stick of the student who was lying would grow larger overnight, so that when the teacher demanded the next day to see the sticks, she would know who had stolen the book. What stratagem did the teacher use?

Of course, the child who was guilty was consumed by fear. Her stick would grow, and the next day the teacher would know she was the culprit. So what did she do? She broke off the end of the stick so that the next day, when it had grown, it would be about the same size as the sticks of the rest of the students. The teacher would never know it was she. Of course, the little girl did exactly what the teacher had anticipated, and the next day the teacher found out who had stolen the book—the student with the shorter stick. Who says there aren’t creative teachers out there?

The need for creativity is not limited to desk jobs. Sylvia Scribner (1984) showed that men who worked in a milk-packing plant—placing milk bottles in cartons all day—would come up with complex and creative strategies for speeding up their work and thereby getting out of work faster. Thus, even a job that would seem to be among the most routine in the world can sometimes be rendered creative if people set their minds to it.
 The Importance of Creativity Is Underappreciated

We strongly believe that the importance of creativity is underappreciated both by the society, in general, and by particular institutions within the society, such as schools. The evidence and reasons for this are everywhere.

All Talk-No Show: Debasing the Notion of Creativity

Business executives talk about the need for creativity and innovation. But once again change is more conspicuous in talk than in action. Many people who have worked in or consulted with businesses are more impressed by how slowly things change than by how rapidly. Organizational cultures and ways of doing things have a life that seems to extend beyond the particular people who inhabit the organization, just as the culture of a country is passed on even when all members of a given generation die. Creativity is as hard to find in the business world as anywhere else, perhaps because—much as executives recognize the need for it—at some level they may be afraid of it.

People Fear Change

Despite the fact that many people claim to value novel ideas, there is solid evidence that they don’t much like exactly what they supposedly value. One of the most solid findings in psychology is the “mere-exposure effect” (Zajonc, 1968); people most like what is familiar. The more they hear rap music or study cubist art, the more comfortable they become with it, and the more they like it. Thus research indicates that although people may value creativity because it will bring progress, they are often uncomfortable with it, and hence may initially react negatively to creative work.

Some years ago we did a study investigating conceptions of creativity, wisdom, and intelligence in different groups, including experts in philosophy, physics, art, and business, as well as laypeople. There was one particularly striking finding with respect to the experts in business. In most groups the correlation between the behaviors believed to characterize the creative person in a given field and the behaviors believed to characterize the wise person in a given field was about zero. In other words there just wasn’t any particular relation between the two sets of behaviors. But in the business group the correlation was actually negative: People believed to show creativity and those believed to show wisdom were viewed as being at opposite ends of the spectrum. You could be one or the other, but not both. In fact, our experience suggests that the most creative people in an organization are often viewed as oddballs and even as outcasts. The question is whether the business recognizes the need for such people, or whether it decides to discharge them as not fitting in with the rest of the organization.

Undervaluing Creativity

Perhaps the most flagrant examples of the undervaluing of creativity are found in the schools. Of course, you’d be unlikely to find even one teacher in a typical school who would say that he or she does not value creativity. But again there is often a notable gap between what is said and what is done. Consider some examples:

A physics teacher asked his students to describe how they could measure the height of a tall building with a barometer. One student proposed taking the barometer to the top of the building, using a rope to lower the barometer to the street, and then measuring the length of the rope. Needless to say, this answer received no credit (LeBoeuf, 1980).

Sometimes teachers are so focused on one goal that creativity gets lost in the shuffle. In the above example, the teacher wanted to see that students had learned the material presented in class. Other times teachers just want to maintain the class’s attention. For example, Matt Groening, famous for creating The Simpsons, was punished for drawing and doodling in school. Teachers would rip up and throw away the drawings. Groening says, “Some of the stuff was senseless and immature, but other stuff was really creative, and I was amazed that there was no differentiation between the good stuff and the bad stuff, or very little” (Morgenstern, 1990, p. 12). Ideally Groening’s teachers would have thought about how they might encourage him to channel his artistic talents into his schoolwork.

Elementary school is often supposed to be the time when creativity is most encouraged in children. But if you have children, examine their report cards someday, as one of the authors of this book did over a period of a number of years. Although the author’s two children went to two different schools over the course of their elementary school careers, and although these schools were supposed to be among the better public schools in the state, in no year was there—among the many check-off boxes that appeared on their report cards—even one box that mentioned creativity. There were many boxes representing various forms of good behavior (most of which could be read as referring to “conforming behavior”), and there were many boxes that evaluated various forms of knowledge and other accomplishments. But creative accomplishments were not among them. You can tell what an institution values by how it evaluates its members, and creativity just never appeared on the lists.

Consider a specific example of a kindergartener in a situation that recurs for many children in various forms and in various ways. The child drew a pink lion and a purple giraffe. The teacher dutifully informed the child (and later the parents) that lions aren’t pink and giraffes aren’t purple, and that she should redraw them. Well, you get the picture. The teacher was just trying to be helpful. And without even realizing it, she, like tens of thousands of other teachers, was showing what she valued and what she didn’t.

Obviously we’re not saying that no teachers anywhere ever value creativity. Many do. The problem isn’t so much with individual teachers as it is with their training and socialization as teachers. For example, student teaching with an established teacher is an important part of teacher training. But the odds are that this “model” teacher was trained in a way that will perpetuate views on education that do not promote creativity. Perhaps creative teachers should be identified and become central resources for teacher training. Then, too, many teachers are so restrained by mandated curricular guidelines that they don’t have the flexibility for creativity. For example, many states mandate that a series of topics be covered each year at the high school level. Teachers have to follow these guidelines or their students will not be prepared for the statewide exams. As a result teachers can spend only a limited time on each lesson and do not have time creatively to enhance a chosen topic without causing another topic to suffer. Furthermore, students’ test results form an important measure of teacher performance, which creates a vicious circle of teaching for test results. This impact of tests on creativity is discussed in greater detail in the next section.
 The Tyranny of Testing

The problem of the undervaluing of creativity in the schools is augmented by the nature of standardized tests. Our complaints are that an industry has grown up around standardized testing and that, perhaps inadvertently, these tests have served to squelch creativity as much as any institution in our society. The kinds of test items used—“Define ‘loquacious’”; “What number comes next in the series 8, 27, 64, 125?”; “What is the capital city of Italy?”—don’t encourage the least bit of creative thinking. Ironically, few industries are less creative than the testing industry. Even people in the industry admit that the standardized tests our children take aren’t much different from the tests that children took near the beginning of the century. This chapter is being written on a three-and-half-pound laptop computer with more processing power and storage capacity than those found in computers thousands of times its weight just a few generations ago. Indeed, the first of the modern computers, UNIVAC, was built in 1939, some years after the introduction of a widely used test of intelligence, the Wechsler-Bellevue Adult Intelligence Scales (see Wechsler, 1944). But you know what’s sad? The computers of today are thousands of times more powerful and cheaper than were their predecessors of the 1950s, whereas the tests that we use today are, except for cosmetic changes, the same. That’s what we mean by a not very creative and even stagnant industry The problem isn’t with tests per se but with the glacial pace of innovation. New kinds of tests are now on the horizon, but only time will tell whether they will catch on. In these tests children are asked to write a creative essay, design a science project, solve a social problem, and otherwise engage in creative thinking.

Again we wish to emphasize that we are not quibbling with what standardized tests reward. They reward memory and analytic abilities, which are, after all, one-third of the senior author’s triarchic theory of intelligence (Sternberg, 1985a, 1988e). But there are two other parts to the theory: practical abilities and the focus of this book—creative abilities (often as applied in practical settings). What we are emphasizing is what these tests don’t reward.

Some years back, one of the authors of this book was director of graduate studies in the Department of Psychology at Yale, and he was particularly interested in the application of a particular applicant we’ll call Barbara. She was a real test case for the tests. In fact, her test scores (on the Graduate Record Examination, or GRE) were abysmal by Yale standards. Yet her letters of recommendation were glowing and described Barbara as insightful, creative, and a gem of a person as well. These letters were written by people we knew and respected, among them a distinguished graduate of our own graduate psychology department who had gone on to achieve considerable renown in the field. Moreover, the letters said that if we had any doubts, we should look at Barbara’s work. Barbara had in fact included a portfolio of work, which contained even published articles, a rare commodity among applicants to graduate school. Anyone who took the trouble to read the work, as the author did, would have been impressed by the creativity and imagination shown there.

When it came time for the admissions-committee meeting, the author expected Barbara’s case to go without a hitch, because even though the scores were low, the work spoke for itself. After all, what better predictor of creative work in the future can there be than creative work in the past? The graduate faculty members had always talked about how they were desperately seeking creative students, and here was their chance to make good on their talk. In fact Barbara’s case was discussed in detail. The vote was five-to-one against her admission, with only the author voting in her favor.

The story of Barbara is true, not just for this Barbara but for tens of thousands of Barbaras. At the end of the day, when all the candidates’ credentials are considered, there are often more than enough students with good test scores to fill an undergraduate or graduate or professional school class, so why take a chance on someone who doesn’t test well? The result, we believe, is that tens of thousands of potentially creative individuals are derailed from first-rate higher educational opportunities because they don’t test well. In Barbara’s case this derailment was particularly ironic, because her problem wasn’t even a lack of memory or analytical skills but rather test anxiety. The test-anxious individual pays a tremendous price in U.S. society, because such important outcomes depend on the results of tests. Moreover, individuals who don’t test well are cut off not only from admission to one prestigious undergraduate or graduate program, but from admission to other comparable programs as well, because they use the same tests in the same way in making their admissions decisions.

Even if students with low scores gain entry, or are students in schools in which admission is noncompetitive, low scores can haunt them. In our own case, one of us, like Barbara, suffered from debilitating test anxiety when he was very young. He did horribly on IQ tests. The result was that his teachers expected very little from him during his first three years of elementary school. And, being eager to please his teachers, he gave them very little—exactly what they expected and wanted. So the teachers were pleased, and the young author-to-be was pleased that his teachers were pleased. It wasn’t until the fourth grade that he had a teacher who expected much more of him, and he wanted to please her, too. So for the first time, he produced A-level work, and no one was more surprised than he himself. He had never believed himself capable of it. From then on he was an A student. But suppose he hadn’t had that teacher! He might have been relegated to the bottom of the educational system, a place reserved for those who don’t perform at high levels.

Thus, potentially creative individuals may never be recognized as such, and may even encounter the low expectations reserved for the weakest of students. Moreover, if students express their creativity, especially in the context of classes for the academically weak, they are often labeled problem children rather than creative kids. And ultimately, as they are frustrated again and again in their attempts to realize their abilities, they may in fact become problem children.

In Barbara’s case, she was perhaps luckier than all but a small fraction of the creative students who don’t test well. The author hired her as a research associate. She came to Yale, did marvelous work, and two years later was admitted as the top pick to the graduate program. Has the admissions system changed? Judge for yourself: We’re still using the GRE, and we’re still reluctant to take the Barbaras of the world.

How have tests become such an ingrained part of our system of evaluating and sorting students? Why are these tests, which weigh memory and analytic abilities (plus knowing how to take tests) 100 percent and creative (and practical) abilities 0 percent, so heavily used in a system that so badly needs to recognize and foster creative potentials? We believe that at least five reasons work together to preserve the status quo.

We call the first one the “pseudoquantitative precision” reason. The basic idea is that people tend to be infatuated with the aura of precision that surrounds test scores. An IQ of 121, an SAT score of 570, an achievement test score in the thirty-ninth percentile—these ring true. Obviously the test companies emphasize the scores more than they do the error of measurement in the scores. But even the error of measurement in the scores is only with respect to what they actually measure, not with respect to either what they are supposed to measure or with respect to what they are not supposed to measure—and don’t—such as creativity.

We label the second the “similarity” reason. Ask yourself who is writing the test questions and who is making the decisions in the educational system. Obviously, people who score high on the tests. You don’t get a job writing test questions for a major test publisher if you have lousy test scores. And you don’t get a job as an admissions officer at a prestigious college or a graduate or professional school if you didn’t have test scores good enough to get you into the school or a comparable one in the first place. Because people tend to value in others what they have in abundance themselves, each generation looks for members of the next generation who look pretty much like the elite members of their own. So we pass on a set of values and place in our elite people who excel in the same way as does the current elite—namely, in memory and analytic skills.

Third is the “culpability” reason. Put yourself in the place of an admissions officer making a decision about a college applicant, or even a personnel officer making a decision about a potential clerical or technical hire. You’ve got an applicant with some interesting credentials suggesting creative abilities but also with bargain-basement test scores. At the same time you have plenty of other applicants who don’t have the creative credentials but whose test scores range from good to sky-high. Why take the risk on the low test scorer? Suppose the person doesn’t work out in the college or on the job. People may go back to the files and discover the person’s low test scores and that you recommended the admission or hire. Then who will get blamed? The person who was selected? No—you. In contrast, if the test scores were high and the person flubs his work, no one can blame you: You did what any reasonable person would have done in your place. The result is that you go for the high scorer in order to cover your flanks (and other parts as well).

Fourth is what we refer to as the “publication” reason. More and more, schools and school districts are publishing average test scores. For example, you can easily buy a college guidebook to find out the average SAT scores for colleges that require the SAT The same goes for the comparable ACT, which is used more in the Midwest of the United States. Similarly, you can find out average Secondary School Admission Test (SSAT) scores for private secondary schools, and average GRE scores for graduate schools. Many states now have statewide mastery tests in the public schools, and our own state, Connecticut, publishes scores on a district-by-district basis. These scores have become, in our opinion, one of the most powerful determinants of real estate values around. Who wants to pay a premium for property in a district with third-rate test scores, or even second-rate ones, for that matter? The result of all this publication is that schools are doing everything they can to maintain their competitive edge (read “image”), and hence are stressing high test scores. No one is publishing test scores comparing Squeedunk High with Podunk High on creativity, so who has time to worry about it?

We refer to the fifth reason that test scores have become so intrusive in our lives as the “rain-dance” reason, and we believe it is ultimately the most powerful one.

From time to time we give presentations in various places, but we rarely have time to stay in the really nice places long enough to enjoy them. We thus often wish that we’d get invited back, although such invitations are scarcer than we’d like—after all, they’ve already heard us. So suppose that we decide that we need some other way to get ourselves invited back to one of these interesting spots, perhaps in the Middle East. What might we do?

One possibility would be to guarantee that rain will follow if we are invited. After all, these areas are desperate for rain, and it’s not easy to turn down an invitation to people who can guarantee rain, especially when we offer a double-your-money-back guarantee!

So we go to the Middle Eastern country that is clever enough to invite us, and the first morning we are there, we do a rain dance. The question arises: Does it then rain? You are probably thinking: Of course not. And you are right. It doesn’t rain. The country asks for double its money back, and we say, “You must be crazy. There’s no way that a rain dance will work after just one day! Besides, this is the Middle East, and nothing ever gets done here in just one day. Has the Arab-Israeli conflict really been resolved? No. And a lot more than a day has passed. Besides, you’ve had a drought condition here for thousands of years—you can’t expect rain overnight.”

So each morning we do a fifteen-minute rain dance, and of course we go touring and sightseeing for the rest of the day.
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