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Where do great ideas come from? What actually happens in your brain during a ‘Eureka’ moment? And how can we have more of them?

It has been two millenia since Archimedes supposedly first shouted ‘Eureka!’ as he sat in his bath. The word – Greek for ‘I have found it’ – captures the feeling we have all experienced during moments of sudden insight. Despite a century of scientific inquiry into the nature of these particular moments, their origin has remained a mystery.

Mark Beeman and John Kounios, leading experts on the neural bases of insight and creative thinking, have conducted pioneering neuroimaging research examining brain activity at and before these moments of clarity. In The Eureka Factor they reveal exactly how sudden insights are formed in the brain, how we can increase our chances of generating them, and how they impact our thinking.

Helping to unlock the mechanisms behind intuitive flashes and inspiration, this groundbreaking account not only explains the science of insight, but also describes the keys to innovation and creativity.
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PREFACE

“Eureka!” No one knows for sure whether Archimedes really shouted this word, jumped from his bathtub, and ran through the streets of ancient Syracuse proclaiming his latest discovery. But the story has persisted for two millennia because it resonates with people—you have probably had such “aha moments” or sudden realizations yourself. These “insights,” as psychologists call them, are powerful experiences that expand our understanding of the world and ourselves. They can confer both enlightenment and practical advantage.

Stories of insight resonate with us, as well, which is why we’ve been studying these moments for almost twenty years. It’s why we wrote this book. Our goal is to explain what insights are, how they arise, and what the scientific research says about how to have more of them. But first we would like to tell you a bit of the history of our work and, more generally, of research on insight.

During the decades following World War I, German psychologists documented that when faced with a confusing and seemingly intractable problem, a person may suddenly realize that he or she had been thinking about it in the wrong way and that the solution is actually quite straightforward. Solving a problem is all about how you “see” it.

After identifying insight, psychologists focused on characterizing it. In particular, they sought to show that it is unique and different from deliberate, conscious thought—what they call “analysis.” For example, in the 1980s, psychologist Janet Metcalfe showed that people can consciously monitor their deliberate analytic thought; however, the mental processes leading up to an insight are largely unconscious, making it difficult to monitor them and predict when a solution will burst into awareness as an aha moment. Another advance occurred in the early 1990s when another psychologist, Jonathan Schooler, demonstrated that insightful thought is fragile and easily overshadowed—thinking out loud makes it less likely that you will solve a problem with a flash of insight, but talking your way through a problem won’t impair your ability to solve it analytically.

Despite Schooler’s discovery, by the 1990s new research findings about insight were rare. The field had become almost dormant. Though insight remained a core topic of experimental psychology covered in nearly every introductory psychology textbook, no one had been able to pin down its mechanics. The most important questions remained: How do insights occur? Can we spur more of them?

There was an obstacle to progress, one that has to do with insight’s very essence: It feels different. The potency of aha moments is why people notice and remember them. Nevertheless, some skeptics maintained that this feeling is misleading and that insights differ from deliberate thought only in how people feel when they reach a solution. Otherwise, they are nothing special. Eurekas as true creative breakthroughs, they argued, are fairy tales.

When we met while working at the University of Pennsylvania in late 2000, we discussed whether the skeptics could be right. What if aha moments feel different but aren’t otherwise unique? Perhaps they are just ordinary thought that occasionally yields extraordinary results. If only there were some objective marker to validate the subjective experience of insight—something that would help us to isolate aha moments and analyze them to figure out whether they are distinct.

We realized that this kind of objective marker of insight does potentially exist—in the activity of the brain. That set us on our path.

Until then, Mark’s research had focused on a different topic: how language comprehension relies on the brain’s right hemisphere—the side of the brain noted more for spatial processing than for language. Based on others’ research and his own studies of subtle language deficits in patients with damaged right hemispheres, he proposed a theory of how the hemispheres process information differently from each other. A turning point in Mark’s career occurred in 1994 when he heard Jonathan Schooler lecture about insight. This convinced him that the same characteristic of the right hemisphere that enables people to flexibly comprehend language—namely, the ability to draw together distantly related information—also contributes to aha moments. During the 1990s, Mark teamed up with Edward Bowden, an insight researcher he knew from their graduate school days, to collaborate on behavioral studies that provided support for the special role of the right hemisphere in insight. Meanwhile, Mark began investigating language with fMRI—functional magnetic resonance imaging—to map out the brain areas that enable people to comprehend stories. Soon, he began to think about using fMRI to study insight.

In the 1990s, John’s main research interest was the neural basis of “semantic memory”—how people acquire, use, and sometimes lose their knowledge. He recorded the brain’s electrical activity with EEG—electroencephalography—to trace out, moment by moment, how one brings a concept to mind. Looking at how insights spring to mind was the next logical step. He and Roderick Smith, his doctoral student, published a behavioral study showing that insights arise abruptly and in their entirety, validating the conscious experience of suddenness. This started him thinking about using EEG to study insight.

The field of brain imaging started to take off in the early 1990s and developed rapidly throughout that decade. The availability of these techniques meant that we weren’t limited to observing the outward behavior of people. We could peer inside their working brains. That changed everything.

Early neuroimagers mostly investigated abilities that had already been extensively explored by psychological scientists, such as perception, attention, movement, and memory. They shied away from the more difficult task of investigating mental abilities that were more complex and less well understood, such as reasoning, decision making, and problem solving—never mind insight.

We believed that we were ready to use these tools to study insight, but we had a scientific decision to make: Which experiment should we run? Research funds and time were scarce. Each of us had just enough funding to support one experiment. But which experiment should we do? We circled around this question for a while but kept coming back to the one issue that proved to be the key: What happens in the brain at the instant when a person solves a problem with a flash of insight? We designed an experiment that would illuminate the aha moment itself.

By 2002 we had hammered out the details for our first study and were ready to start testing. However, we were anxious because we were taking a big chance. Ideally, researchers like to run small preliminary “pilot” experiments to work out the kinks so they can refine their procedures before running a full study. We didn’t have the resources or the time to do that, so we had to get it right on the first shot.

After collecting the data, we spent the next few months independently analyzing the EEG and fMRI results. Then we traded our brain images and were astounded—the EEG and fMRI images, when superimposed, formed a nearly perfect match! The main result: A key area of the right hemisphere lights up at the aha moment. This and other findings finally provided concrete evidence for the reality and distinctiveness of insight. We began preparing an article describing our results. By the time we had moved on to new faculty positions—Mark to Northwestern University and John to Drexel University—we submitted it for publication. We were delighted when it was accepted by the prestigious journal PLoS Biology.

That paper attracted a great deal of attention from fellow psychologists and neuroscientists. Researchers had always maintained an interest in insight, even when there had been little new evidence to fuel this fascination. But we did not anticipate the extent of the positive reaction from the news media and the public. For example, The Times of London enthusiastically proclaimed the discovery of the brain’s “E-spot” (“E” for “eureka”), a simplification necessary for boiling down our findings. This kind of coverage spurred people from all walks of life to send us letters and emails describing their own aha moments and personal intuitions about creativity. Some of these stories have found their way into this book. Others have inspired new experiments.

That first neuroimaging study suggested further research, which we have continued to this day as the main focus of our work. As this research progressed, it became clear that the emerging story of insight could not be told in a newspaper article. It would take a book.

We set out to write one that was both lively and readable. Just as important, we wanted to ensure its scientific accuracy; documentation of this, along with interesting information from the cutting-room floor, can be found in the notes. We also wanted to both evoke the wonder of discovery and inspire people to use the research to be more creative in their personal and professional lives. To help achieve these goals, we have included many anecdotes that illustrate aha moments and the circumstances that led to them. As scientists, we don’t consider anecdotes to be definitive evidence for or against scientific theories, because any single anecdote could be an exceptional case or misreported. But they do help to illustrate key ideas. They have also inspired us and, we think, will inspire you.

Writing this book has been a tremendous experience. But the real gratification for us comes from sharing this information. We hope that it will empower you to use creative insight to realize and surpass your personal and professional aspirations.
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But who can count or weigh such lightning flashes of the mind? Who can trace out the secret threads by which our conceptions are united?

—Hermann von Helmholtz, scientist1

HELEN KELLER DIDN’T know what a word was. When she was nineteen months old, a brief illness left her permanently deaf and blind, preventing her from learning to speak. Eventually, she developed a few signs for basic communication, but they were just gestures. She was imprisoned within a world of palpable objects. The realm of words and ideas was beyond her grasp.2

In 1887, when Helen was six years old, her parents hired a young teacher named Anne Sullivan to tutor her at home. Anne, who became Helen’s lifelong friend and companion, attempted to teach Helen words by tracing them on her young student’s palms. Helen learned several tracings this way, but she wasn’t able to comprehend that they were words. “I did not know that I was spelling a word or even that words existed; I was simply making my fingers go in monkey-like imitation,” she later explained.

One day, Helen and Anne had a tussle over the words “mug” and “water.” Helen couldn’t connect the tracings with their respective objects. At a later lesson, she became upset and smashed her doll. Anne tried a different approach. She took Helen to the well house and directed her to hold her mug under the spout while Anne pumped water. As the water poured over Helen’s mug and hand, Anne traced the letters “w-a-t-e-r” on Helen’s other hand. That’s when it happened. According to Anne, “The coming so close upon the sensation of the cold water rushing over her hand seemed to startle her. She dropped the mug and stood as one transfixed. A new light came into her face.” As Helen later explained, “I stood still, my whole attention fixed upon the motions of her fingers. Suddenly I felt a misty consciousness as of something forgotten—a thrill of returning thought; and somehow the mystery of language was revealed to me. I knew then that “w-a-t-e-r” meant the wonderful cool something that was flowing over my hand. That living joy awakened my soul, gave it light, hope, joy, set it free!”

In that amazing instant, Helen realized that the scribbles on her hand represented objects in the world and that she could use these symbols to think and to communicate with others. “I left the well-house eager to learn. Everything had a name, and each name gave birth to a new thought. As we returned to the house every object which I touched seemed to quiver with life. That was because I saw everything with the strange, new sight that had come to me.”

Thus, a blind girl came to “see.”

Helen ultimately learned to read Braille and to write. She learned to speak, even though she couldn’t hear, and to read lips with her hands. She graduated from college and went on to write many books of social and spiritual commentary. Mark Twain, Alexander Graham Bell, Charlie Chaplin, and other luminaries of the day befriended her. President Lyndon Johnson awarded her the Presidential Medal of Freedom. She continues to inspire generations to hope and to achieve.

All of this was empowered by a moment of insight.

“Things just clicked.” “Everything just snapped into place.” “It was a spark of inspiration … a bolt of lightning … a flash of insight.” “Like a lightbulb turning on.” “I had an epiphany.” “Suddenly, I saw things in a new light.”

These expressions all refer to what is commonly called a eureka or an aha moment and what psychologists call “insight” and consider to be a form of creativity. It’s the sudden experience of comprehending something that you didn’t understand before, thinking about a familiar thing in a novel way, or combining familiar things to form something new. Insights are quantum leaps of thought, creative breakthroughs that power our lives and our history. Insight conveyed a theory of gravity to Sir Isaac Newton, the melody of a Beatles ballad to Sir Paul McCartney, and an understanding of the cause of human suffering to the Buddha. Nearly everyone has had aha moments of sudden clarity. They can and do change our lives.3

Much has been written purporting to explain how insight works and how you can make it work better. Almost all of it is based on opinions and informal observations rather than on scientifically established facts. However entertaining or inspiring those popular writings may be, science has now gone much further than anecdotal musings can take us. It’s not that opinions and observations are bad. They can be a helpful starting point for inquiry. But there is a more complete approach—a scientific approach. Science finishes the job by putting opinions and observations to the test wherever possible.4

Individual fields of science have had periods of extraordinary development, often spurred by new technologies. Astronomy was energized by the invention of the telescope, as biology was by the microscope. The last quarter century has seen the emergence of a new field—cognitive neuroscience—fueled by techniques for measuring the activity of a brain while it works. Techniques such as functional magnetic resonance imaging (fMRI) and high-density electroencephalography (EEG) have enabled us to explore the brain in ways that elucidate how we perceive, remember, think, feel—and have insights. We and our colleagues have used these brain-imaging techniques for more than a decade to uncover what happens in the brain when a person has an aha moment. Combined with the behavioral research methods of cognitive psychology, brain-imaging studies have revealed new and unexpected aspects of insight that would not have been apparent from measuring a person’s behavior alone.

We had two aims in writing this book. The first was to explain, based on the latest research from cognitive neuroscience and psychology, exactly what insight is and how it works in the brain. The second was to show you how to use this information to enhance your own creativity and problem solving. These goals are closely intertwined. Media reports, some inaccurate, have trumpeted new research about various factors thought to enhance creativity: Relax, take a vacation, look at the color blue, and so forth. Indeed, there are strategies that will enhance creativity. But these strategies work only when applied correctly—at the right time and in the right context—and the only way to apply them correctly is to grasp how they influence the way you think. Haphazard changes made without comprehension could cause the opposite of what was intended. Our goal is to provide a scientifically based understanding that will enable you to realize your creative potential—at home, at work, at large. In particular, much can be learned by considering how people who tend to experience many insights—we call them “Insightfuls”—think, and how they differ from “Analysts,” who tend to rely more on deliberate, methodical thought.

A MATTER OF INTERPRETATION



Before we proceed, we should explain more precisely what we mean by “insight.” The word is slippery because it’s used to describe a variety of related things. Most often, people use the term to refer to any type of deep understanding, especially of oneself. However, for psychological scientists, insight is more specific and intricate.

Insights have two key features. The first one is that they pop into your awareness, seemingly out of nowhere. They don’t feel like a product of your ongoing thoughts. In fact, you can’t control them in the way you can control your deliberate, conscious thought. Insights are like cats. They can be coaxed but don’t usually come when called.

The other key feature of insights is that they yield, often literally, a different way of looking at things.

Consider the cube on the left side of figure 1.1.

This is a Necker cube. The interesting thing about it is that its appearance is ambiguous. As you can see in the right side of the figure, either the lower square or the higher square of this transparent cube could be viewed as closer to you. With a shift of attention, you can see it in either of these two ways. But you can’t see it in both ways simultaneously because the two interpretations are incompatible: a single face of the cube can’t be both closer to you and farther from you at the same time. And when you shift your attention from one of these squares to the other, the change in your interpretation is abrupt. This kind of perspective shift is a prototype for insight.

[image: image]
FIGURE 1.1: The Necker cube. Wikicommons (commons.wikimedia.org/wiki/File:Necker%27s_cube.svg)


The Gestalt psychologists of the early twentieth century liked to point out that we can interpret almost any type of object, situation, or event in more than one way. That’s why people often use expressions such as “seeing things in a new light” or “seeing things from a different angle” to describe insights. If you look at a brick, you’ll probably think of it as a part of a building or a wall. But you could also think of it in other ways: as a paving stone, a doorstop, a paperweight, or a walnut cracker. In fact, cognitive psychologists sometimes use the “brick test” as a way to measure creativity: The more frequently you can shift your perspective, the more uses you will be able to think of for a common object such as a brick, and thus the more creative you are considered to be.5

According to the Gestalt psychologists, when you get stuck while trying to solve a problem it’s often because you are thinking about the problem in the wrong way. Just as a simple visual scene such as a Necker cube can be radically reinterpreted in an instant, so can a complex problem be “restructured,” yielding an aha moment about the solution. An object that was previously used for one purpose can now be thought of as a tool to perform some other kind of task; a threat can now be regarded as an opportunity; a relationship with another person can be redefined from competitor to collaborator.

Before Orville and Wilbur Wright’s invention of the airplane, the established conception of how powered flight would work was that propellers would produce horizontal thrust by cutting through the air like blades while wings with curved surfaces would provide the airplane with the necessary upward lift. The Wrights had the mental flexibility to shed the old way of thinking about propellers as blades and reimagine them as wings gliding through the air. When they redesigned their propeller blades to give them a curved, wing-like shape—a design feature still used in modern airplanes—the propellers produced more horizontal thrust. This reinterpretation of propellers as rotating wings helped to make powered flight possible.6

INSIGHT IS CREATIVE



People often use the terms “insight” and “creativity” interchangeably. Cognitive psychologists, with their penchant for precision, generally consider insight to be a special form of creativity. We’ll go a step further and propose that insight is a part of creativity’s core.7

But then what is creativity? Psychologists often explain it as the ability to generate ideas that are both novel and useful. Though researchers commonly use this definition, we believe that it’s inadequate. Creative things do tend to be novel and useful, but what’s novel to one person may be reinventing the wheel to someone else. Usefulness is also in the eye of the beholder: An iPhone may be useful to a Manhattan lawyer but would likely be useless to a member of an Amazonian tribe. Moreover, even a truly useless creation can be creative. They’re called “brilliant failures.”8

In the face of a lack of consensus about how to define creativity, one suggestion is to simply not bother defining it—at least not yet. The idea is that everyone intuitively recognizes creativity when he or she sees it and that ongoing research will eventually give birth to a more effective definition. We would argue that this time has come.

We define creativity as the ability to reinterpret something by breaking it down into its elements and recombining these elements in a surprising way to achieve some goal. This understanding covers virtually all of the phenomena that we typically think of as creative. In the hands of a composer, the notes of a musical scale can be rearranged to form a melody. A successful entrepreneur can take well-known components, products, or services and recombine them to produce something that no one else sells and everyone wants to buy. Even creative products that seem radically novel can be seen as a reorganization of familiar elements of perception and thought. The most creative poems, symphonies, paintings, inventions, business plans, or personal realizations are composed of a common reservoir of words, musical notes, colors, parts, processes, steps, or emotions. The basic elements can be familiar. What makes the product creative is how these elements are recombined—the less obvious the recombination, the more creative it is. After all, if it were obvious, then everyone would be doing it.

When this kind of creative recombination takes place in an instant, it’s an insight. But recombination can also result from the more gradual, conscious process that cognitive psychologists call “analytic” thought. This involves methodically and deliberately considering many possibilities until you find the solution. For example, when you’re playing a game of Scrabble, you must construct words from sets of letters. When you look at the set of letters “A-E-H-I-P-NY-P” and suddenly realize that they can form the word “EPIPHANY,” then that would be an insight. When you systematically try out different combinations of the letters until you find the word, that’s analysis.

Analytic thinking is well suited to familiar situations. When you’re trying to form a word in Scrabble or solve an anagram, you know exactly what’s available to you, namely, the letters; and you know exactly what you are allowed to do, that is, rearrange them. These things are givens, and if you do enough rearranging, you’ll eventually find combinations that make words. Analytic thought is an effective way to deal with such clear-cut problems, but it’s less helpful for problems that are too complicated for you to calculate all the permutations or for which it’s not entirely clear what you have to work with. For example, if your goal is to be a better parent, find a more rewarding career, or come up with a new idea for a start-up company, then analysis alone may not get you very far. These problems are too fuzzy and complicated for you to methodically evaluate all the possibilities. Moreover, it probably isn’t clear what all the tools are that could help you achieve such goals. When you tackle these kinds of problems, insight shines.9

EVERYONE, EVERYWHERE



Creative insight is not an exotic type of thought reserved for the few. In fact, it’s one of the few abilities that define our species. Animals can to varying degrees do most of the things that humans do—they can see, move, pay attention, and remember. However, except for a few limited and arguable counterexamples, only humans—most humans—have insights. It’s a basic human ability.

Whenever you suddenly realize how to pay for that new car, why your sibling has distanced herself from you, or how to position yourself for a promotion, you’ve had an insight. Whenever you are confused by someone’s rambling explanation and then, abruptly, understand what he is talking about, you’ve had an insight. Whenever you are awakened from sleep by the solution to a long-standing problem, you’ve had an insight. Just about all of us have had such eureka experiences.

Moreover, the products of insight are pervasive. You are surrounded not only by its technological and scientific achievements, such as frozen food and the television, but also by its many imprints on business, the arts, and most other areas of human endeavor. It has even become a staple of popular culture in magazines, self-help books, and on television, which promote the notion that aha moments are a key to one’s growth as a person.10

The idea that insights are stepping-stones for personal development is not new. Many of the world’s great religions have long taught that insights can offer the potential for profound transformation by offering a window onto transcendental and spiritual realms. For example, Exodus 3 describes a familiar biblical epiphany as Moses is suddenly inspired by God to return to Egypt to deliver the Hebrews from Pharaoh’s yoke into the Promised Land. Acts 9 recounts the story of Saul of Tarsus (later the Apostle Paul) who was blinded by a light from heaven while on the road to Damascus. His companions led him to Damascus, where “there fell from his eyes as it had been scales: and he received sight forthwith, and arose, and was baptized” (Acts 9:18, King James Version).11

The notion of sudden insight plays a special role in Zen Buddhism. The ultimate goal of Zen is “satori,” which Japanese scholar D. T. Suzuki explained as “acquiring a new viewpoint for looking into the essence of things.” A practitioner may pursue Zen assiduously for many years before achieving satori, but if satori is achieved, it will likely be triggered by some seemingly irrelevant event. According to Suzuki, “An inarticulate sound, an unintelligent remark, a blooming flower, or a trivial incident such as stumbling, is the condition or occasion that will open his mind to satori.” He states that this “new viewpoint” will be acquired in an instant: “Satori is the sudden flashing into consciousness of a new truth hitherto undreamed of. It is a sort of mental catastrophe taking place all at once, after much piling up of matters intellectual and demonstrative. The piling has reached a limit of stability and the whole edifice has come tumbling to the ground, when, behold, a new heaven is open to full survey.”12

A recent survey on spirituality in the United States documents that many people have reported having experienced personally significant religious epiphanies. One question asked people whether they had ever had a “moment of sudden religious insight or awakening”—a question that had been asked in previous surveys. In 1962, when this question was first asked, 22 percent of people surveyed said that they had had such an experience. This figure increased with each survey, reaching 49 percent in 2009. For the first time since the survey started asking this question, more people said that they had had such an epiphany (49 percent) than said that they hadn’t (48 percent). Though the survey did not provide an explanation for this increase in reported epiphanies, it is clear that many people believe that they have had such revelations and consider them to be personally meaningful.13

Insights are widespread, and people believe them to be important. But do they really confer any tangible benefits? Let’s consider a few areas in which insightful thinking is an asset, and its absence a dilemma.

METAMORPHOSIS



People change over time, often for the better. Maturity, wisdom, patience, and many other strengths can result from the gradual accumulation of life experiences. But do these qualities have to develop slowly? Researcher Timothy Carey and colleagues recently examined the idea that insights can be shortcuts to positive personal change. They conducted structured interviews with people who had just finished psychotherapy. Reports of aha moments abounded.14 One interviewee said that he could “visualize the point” at which he changed; another said, “I could actually hear it.” Many of them could identify the moment at which they had their realizations, such as in a swimming pool with a spouse or in a particular meeting with a therapist. Some used familiar metaphors to describe their ahas, such as a light being turned on, a button being pressed, a click, or a “ ‘ping’ and then it was like I could see things clearly.” Personal growth doesn’t have to be a glacial process. As physician-author Oliver Wendell Holmes, Sr., wrote, “A moment’s insight is sometimes worth a life’s experience.”15

THE INFORMATION VORTEX



According to a recent worldwide survey of more than 1,500 corporate CEOs, the major problem confronting business executives is coping with the increasing complexity of the world. They noted that rapid changes render business models and strategies obsolete almost as soon as they are implemented.16

This confusion isn’t unique to business—we all face it in every walk of life. As civilization propagates, so, too, do its problems. To the familiar litany of famine, disease, injustice, and war, we can now add newer problems: environmental degradation, increased competition for dwindling natural resources, family fragmentation, cybercrime, and so forth. To make matters worse, these problems have become entwined. Solve the energy shortage by finding and pumping more oil or by building more nuclear power plants? Then how would we deal with increased pollution and toxic waste? Suppress terrorism by tightening security? Then how would we preserve freedom and personal privacy? And so forth. How can we cope with the increasing complexity and interconnectedness of the problems we face?

The CEOs identified creative insight as the way ahead. According to one CEO, in the face of confusion, “It’s insight that helps to capture opportunity.” It provides a new vantage point for conceiving a solution that is not only within reach, but may also, in hindsight, even seem obvious. Throughout this book, we’ll describe many real-life examples of how aha moments can reveal unforeseen simplicity.

EUREKANOMICS



Economists and business leaders increasingly emphasize creativity and innovation as a spur to economic growth. Globalization and technological advancement have, as Pulitzer Prize–winning New York Times columnist Thomas Friedman phrased it, “flattened the world” by diminishing the developed nations’ historical advantages of geography and wealth. Computers are now relatively inexpensive. The Internet makes it just as easy to tap the brains of Beijing as it is to tap the brains of Boston. Consequently, the people and businesses with the best new ideas—no matter who or where they are—increasingly have the best chance of prospering. These ideas frequently are the products of creative insight.17

Recognizing the importance of creativity to economic success and incited by proclamations of a burgeoning “innovation gap,” governments, corporations, and private institutes have been considering policy reforms to help the development of cutting-edge products, methods, and efficiencies. These efforts are based on the assumption that the main impediments to innovation are defective organizational structures that block the implementation of original ideas. The hope is that creativity could be liberated if governments and corporations would simply change their policies.

Though there is some truth to this view, it doesn’t tell the whole story. Implementation isn’t the only bottleneck—in fact, Insightfuls sometimes find creative ways to circumvent such difficulties. Some of the biggest impediments, perhaps the most stubborn ones, are mental rather than institutional. Groups of people can inspire, refine, and implement ideas. Organizations can support and foster creativity. However, innovations can’t be implemented if they aren’t conceived in the first place. The basic truth is that ideas originate in individual brains. Individual creativity must therefore be thought of as a precious resource to be sought and cultivated—especially when there is reason to believe that it may be dwindling.

HOW SMART ARE WE?



Intelligence tests have been around for about a century. These tests measure analytical skills involved in logical reasoning rather than creativity. The general principle underlying intelligence quotient (IQ) tests is that a person’s raw test score is compared to the raw test scores of peers. For example, a child’s score is compared to the scores of other children of the same age; an adult’s score is compared to the scores of other adults. An IQ score of 100 is defined to be average; half of test takers score higher than 100, while half score lower. Every few years, the scoring process is calibrated, or “renormed,” to adjust for fluctuations over time. For example, the average raw score in one decade could be 70 percent of the problems solved correctly, 75 percent in the next decade, and 65 percent in the decade after that. In all these cases, the average raw score is assigned an IQ of 100 for that period of time. So, even though people’s average raw scores may fluctuate, the average IQ never changes. It’s always 100.

About thirty years ago, New Zealand intelligence researcher James Flynn started analyzing changes over time in these raw scores. What he found—now known as the “Flynn effect”—startled the world: Average raw scores have been increasing. The worldwide “new normal” has been getting better and better. We don’t yet know for sure why this is happening, but the numbers don’t lie. People are getting smarter. Aren’t they?18

Well, sort of.

In 1966, psychologist E. Paul Torrance created the Torrance Tests of Creative Thinking (TTCT), a widely used instrument for measuring creative thinking ability rather than the kind of analytical thought measured by IQ tests. Like any other proper psychometric test, it, too, is periodically calibrated so that an individual person’s score can be compared to his or her contemporaries’ scores. Psychologist Kyung-Hee Kim of the College of William and Mary has recently examined changes over time in TTCT raw scores in the United States and concluded that, on average, people seem to be becoming less creative over time. With all our educational and technological advancements, and in spite of our Flynn-effect increases in analytical intelligence, as a society, Americans are apparently becoming less creative. Future research will show whether this drop in creativity scores is global and mirrors the worldwide increase in analytical intelligence.19

This apparent waning of creativity is alarming because it comes just at a time when creative insight is desperately needed to parse our problems and reveal our opportunities. Simply documenting this deterioration doesn’t explain it. By showing how eurekas happen and how they are an empowering factor in your life, we will also show how the decline can be explained—and reversed.


[image: image]

The tune itself came just complete … so you’ve got to believe in magic.

—Sir Paul McCartney, musician

INSIGHTS CAN BE about anything and can occur in so many different contexts that we often think about the phenomenon in inconsistent ways. Let’s sharpen the picture with a guided tour of some of insight’s most distinctive features. This will set the stage for understanding its inner workings in the chapters that follow.1

STEPWISE



Insight is one step in a sequence (see figure 2.1). In the first step, you grapple with a problem. This is sometimes called “immersion” in all of its aspects: the facts, the tools at your disposal, and your goal. You may consciously try to solve the problem, or you may just study it. If you do try to solve it and get stuck, you’ve reached an “impasse” and have no idea how to proceed. Or perhaps your efforts were just interrupted by something else. Either way, there is a “diversion,” or a break from the problem. Then, at some point, the diversion is itself interrupted by an aha moment that interjects the solution. This is insight, also called the stage of “illumination.”

[image: image]
FIGURE 2.1: Stages of thought leading to insight.


This is the classic way to think about insight, although there are several elaborations and variants of this basic scheme that we will introduce at appropriate points. Now let’s consider some concrete examples that illustrate the steps and features of the insight experience itself—in particular, their expanded perspective, sudden occurrence, reinterpretation of the familiar, awareness of unforeseen relationships, subjective certainty, and emotional thrill.

VANTAGE POINT



Cancer posed a deep mystery for surgeons. When a tumor is removed, tiny metastatic tumors in other parts of the body can grow quickly, with dire consequences. Paradoxically, even shrinking the primary tumor with radiation or chemotherapy can sometimes cause small secondary tumors to grow. This was one of the great puzzles of cancer research, noted in the medical literature as early as 1895. It has posed a dilemma for doctors treating cancer patients: whether to treat the primary tumor in the most aggressive manner possible.2

Dr. Judah Folkman, a Harvard Medical School graduate, was doing his surgical residency at Massachusetts General Hospital when he was drafted into the U.S. Navy in 1960. The navy had just built the USS Enterprise, a nuclear-powered aircraft carrier with a crew of nearly four thousand. One of its advanced features was that it could stay at sea for a year at a time without having to return to port for refueling or restocking. In practice, though, this capability remained out of reach, because its operating rooms needed to keep a substantial supply of fresh blood on hand. Blood has a shelf life of days, not months. To realize the full potential of ships such as Enterprise, the navy sought to develop a blood substitute with a longer shelf life. Judah Folkman and a colleague, Dr. Fred Becker, were assigned this task.

Folkman and Becker thought of using hemoglobin, the oxygen-carrying component of blood. They were interested in hemoglobin because it could be stored for long periods of time in powder form and later reconstituted by adding water. So they conducted an experiment to determine whether living tissue could be sustained and repair itself while bathed in hemoglobin. For this, Folkman and Becker used a type of tissue capable of robust growth: cancer cells.

This experiment worked, at first. The cancer cells stayed alive and started multiplying. But then something unexpected happened. These cells stopped reproducing when they formed a tumor that was about the size of a pinhead. Folkman, curious about these stunted tumors, examined them more closely. He noticed something strange. They were devoid of blood vessels.

Folkman’s chance observation gripped him and sparked his first important insight: Tumors, like healthy tissues, need a substantial supply of blood to grow. Without new blood vessels to feed them, they can’t grow larger than a pinhead. Folkman’s visionary realization was that if he could isolate the biochemical factors that regulate the growth of blood vessels, then tumors could be controlled or killed by depriving them of blood and starving them. This was a radical change of perspective that enabled him to see possibilities that others couldn’t imagine.

For many years, most researchers wouldn’t accept the validity or importance of Folkman’s idea that tumor growth depends on blood-vessel growth. Even those who thought that his idea could be technically correct nevertheless believed that it was unimportant because the best way to attack a tumor had to be the most obvious one—a direct assault. Poison it through chemotherapy or simply cut it out. Why bother using the indirect approach of trying to slowly starve a tumor when one could attack it in a more straightforward fashion? It took members of the scientific establishment years to grasp the value of this new perspective because they were blinded by old ideas.

Many years later, another insight suddenly added a new dimension to Folkman’s thinking.

AT THAT MOMENT



After his tour of duty in the navy, Folkman returned to Massachusetts General Hospital to complete his surgical residency, after which he obtained a faculty position at Harvard Medical School. During this period, he struggled to sustain funding for his tumor research in the face of criticism and derision from establishment colleagues who were blind to the implications of his idea. His determined efforts throughout the 1970s led to incremental progress in isolating various chemicals that either promote or inhibit the growth of blood vessels that nourish tumors; nevertheless, he was still unable to answer the problem of why the removal of a primary tumor would trigger the unrestrained growth of tiny metastases. He listed this issue on a whiteboard in his laboratory as one of the “burning questions” that he wanted his team to think about.

Noel Bouck’s feet hurt. She was wearing new shoes when she attended a cancer research conference in 1985. All she could think of was finding a place to sit and rest. She found a haven in the nearest conference room, where nothing seemed to be going on. But soon the room started filling up with people who had come to hear the next speaker. Bouck was quickly boxed into her row of chairs by the swelling audience and couldn’t escape without a fuss, so she stayed for the talk. The speaker was Judah Folkman. His talk was about cancer and angiogenesis, the growth of blood vessels.

Bouck didn’t know much about angiogenesis and hadn’t thought about its relationship to cancer. Her research specialty was the genetic basis of cancer. Folkman’s presentation was a revelation to her. By the end of his talk, she said to herself, “This guy is right. He’s absolutely right. I believe it.”

She started researching angiogenesis and cancer.

In 1987, Folkman read a new research report. It came from Bouck’s lab. In this groundbreaking study, she and her collaborators demonstrated that tumors release both chemicals that cause new blood vessels to grow toward them and chemicals that inhibit blood-vessel growth. Bouck’s report became required reading for Folkman’s laboratory staff, and Folkman pondered its meaning daily.

In September 1989, Folkman, the son of a rabbi, went to a Rosh Hashanah service in Boston’s Temple Israel. At ten a.m., sitting in the back row while listening to the Jewish New Year prayers, Folkman was struck by a sudden insight that “explained everything.” The
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