

The Creating Brain: The Neuroscience of Genius

Nancy C. Andreasen, M.D., Ph.D.

Dana Press

New York and Washington, D.C.


Copyright 2005, all rights reserved

Published by Dana Press

New York/Washington, D.C.

[image: ]

The Dana Foundation

745 Fifth Avenue, Suite 900

New York, NY 10151

900 15th Street NW

Washington, DC 20005

DANA is a federally registered trademark.

ISBN: (cloth) 1-932594-07-8

ISBN: (electronic) 978-1-932594-18-8 

Library of Congress Cataloging-in-Publication Data

Andreasen, Nancy C. The creating brain : the neuroscience of genius /

Nancy C. Andreasen. p. cm.

Includes bibliographical references and index.

isbn 1-932594-07-8 (alk. paper)

1. Neuropsychology. 2. Genius. 3. Creative ability. I. Title. qp398.a53 2005

612.8—dc22

2005009994

Cover Design by FTM Design Studio

Text Design by Kachergis Book Design

Printed by Edwards Brothers Incorporated

www.dana.org


To the “lost geniuses” of the past, in the hope that this book will help more thrive in the future.
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PREFACE

When I was a kindergartener, I was IQ-tested and declared a “genius.” My parents were not supposed to disclose this diagnosis to me, but of course they did. That was the beginning of my life of yin and yang with respect to having a “gift,” starting with my parents who were really of two minds about it.

On the one hand, they were proud of their precocious little daughter. On the other hand, they were also socially conservative about the role of women. They wanted me to excel in school and be the “teacher’s pet.” But they also thought this should lead to my becoming a kindergarten teacher like my mom, or perhaps a dental hygienist or nurse if I wanted a career in the health sciences. Above all they wanted me to find the right man (probably a doctor), to marry him, and to have a family.

I had other ideas. In fact, as a very little girl, I provided entertainment at my parents’ dinner parties by responding to “What do you want to be when you grow up?” with “I want to be the first woman president of the US.” That idea was so preposterous that it didn’t trouble my parents. But my other ambitions, changing to wiser choices as I grew up, did. I might get a Ph.D. and be a university professor. I might become a fiction writer or a poet. I might go into journalism and work for a major newspaper, perhaps as a foreign correspondent.

My parents despaired over my stubborn refusal to seek a safe and secure profession. My late teens reverberated with their warnings: “Nancy, you’ll never get a job if you just major in history and philosophy and English literature.” “Nancy, no one will want to marry you if you get a Ph.D.” “Nancy, George is such a nice young man—marry him and settle down.” I journeyed on, however, escaping to Harvard on a Woodrow Wilson fellowship and on to Oxford with a Fulbright scholarship, watching my mother fail to hold back her tears as I left home for the first and definitive time. When I decided to go to medical school, it was nearly the end of the world, from the perspective of Mom and Dad. One thing I did do right was to marry George and have two daughters.

Looking back now from the perspective of many years of achievement and success, I am struck by the paradox that my parents valued my intelligence and drive, but not its consequences. Nature and nurture were at odds with one another in my early life. That was my yin and yang.

I have often wondered why I was born with a drive to do something, why I was able to go against the grain and could somehow take risks that my parents perceived to be so dangerous. My parents did eventually grow to be proud of me, as it became clear that I could be both a good mother and a good doctor. Just a few days before he died, my father said to me: “Nancy, we tried our best to hold you back, but we just couldn’t do it. You were like a young filly who was determined to win the race. And you did turn out OK after all.” I am very glad that he said that, for it lifted away my burden of guilt.

As I was growing up, pulled back and forth by the opposing forces in my life, I wondered what it meant to be a “genius.” Of course, I began to realize that I did not deserve that title. Reading Shakespeare, listening to Mozart, or looking at the works of Michelangelo, I could see what genuine genius really is. As I continued to mature, becoming a psychiatrist and a neuroscientist, I also wondered how their brains could produce such magnificent and original achievements. Although Mozart was trained to be a prodigy, so many other great geniuses came from nowhere. How? Why?

I also wondered how many geniuses had been born—had been given the creative nature—but were unable to realize their gifts for lack of nurture. Half of the human beings in history are women, for example, but we have had so few women recognized for their genius. How many were held back by societal influences, similar to the ones I encountered and dared to ignore? I cannot believe that women are innately less creative than men. But the problem goes beyond gender. It includes racism, prejudice, poverty, wars, lack of education, and a host of other forces that prevent the seeds of creativity from sprouting. We cannot afford to waste human gifts. We need to learn how to nurture the creative nature. Therefore, I have chosen to dedicate this book to all those lost geniuses of the past, in the hope that it will help more thrive in the future.

I wish to thank those who helped make this book possible. My administrative assistant Luann Godlove worked patiently and faithfully on the preparation of the manuscript. Jane Nevins of the Dana Press was an invaluable critic and supporter, full of helpful suggestions as she cheered me on to the finish line. And my husband Terry Gwinn was always at my side providing encouragement and support, as “best buddies” should.
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1

THE NATURE OF CREATIVITY

The Ingenious Human Brain
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To see a World in a Grain of Sand
And a Heaven in a Wild Flower,
Hold Infinity in the palm of your hand
And Eternity in an hour.

—William Blake, Auguries of Innocence

Human beings similar to you and me have lived on our Earth for approximately 100,000 years. If we include the humans who preceded modern man (known these days as Homo sapiens sapiens), such as Neanderthal man or Homo erectus or even Homo sapiens, we have been present even longer. I often wonder what these early people felt, and what their lives were like. These “cavemen” seem far removed from us, partly because they are so often portrayed as slumped and naked and hairy, or wearing rudimentary clothing, and carrying clubs. But they are our ancestors, and not all that far removed. And they may have had much more soul and spirit and creativity than the stereotyped images in books and museums lead us to believe.

When did these early people begin to think and feel in the ways that we do in the twenty-first century? When did male and female human beings begin to feel dedicated and faithful love for one another and to mate for life, as many so-called “lower” animals do? When did they begin to mourn the loss of their mate, if he or she died? When did they begin to love their children, as we love ours? How did they feel about growing old? How did they begin to understand their own mortality? When did they begin to bury their dead, and why? When did they begin to wonder about supernatural forces greater than themselves, to develop a sense of spirituality, and to worship gods or a God? When did they begin to map the motions of the stars and planets in the skies and pass this information on to others? When did they begin to tell stories while watching an open fire, to celebrate together with communal feasts, and to create alcoholic beverages to add to the conviviality? When did they begin to wear clothing, and why? As we move mentally back in time, we can ask almost endless questions about what our early ancestors might have been like, and how and when their inner spirits began to resemble our own.

Because we have no written records, we have no answers to these questions. The earliest written records come relatively late in the history of humankind. Cuneiform script and hieroglyphics, the earliest forms of writing, are only about five thousand years old, much more recent than the emergence of modern man.

We do know, even without written records, that some of these prehistoric people possessed the gift of creativity—the capacity to see something new that others could not. Someone picked up a stone and saw a tool. Someone realized that it could be made sharp and pointed by chipping away at it. Someone recognized that a group of people could join together and hunt large food-rich animals, using their collective intellect and strength. Someone suspected that seeds could be planted and crops grown, thereby creating a more secure food supply. Someone figured out how to concentrate light or to chip flints together to create a fire and cook. Someone worked out that circular wheels could facilitate moving heavy objects.

Some of these early creative people must have become storytellers, long before written language existed. They must have begun to remember, retell, and thereby record the history of their tribe or city, passing on their stories and legends through an aural/oral tradition to future generations. Some became artists, as attested by the magnificent drawings in the 17,000 BC Cave of Lascaux in the Dordogne in France, which is presumed to be a type of religious center used to bless the rite of hunting. These artists (or perhaps priests) figured out how to use the colors from the earth or charcoal from a fire, combined with the colors of the stone wall, to create more than one thousand graceful depictions of animal life. Other creative people tracked the movement of the sun and figured out how to place enormous rocks to honor the time of the summer solstice, thereby creating the five-thousand-year-old astronomical and religious monument known as Stonehenge. This required very precise mathematical and astronomical calculations that permitted our ancestors to predict the times of the solar and lunar eclipses. (I was able to visit this amazing monument many years ago when almost no one did, when I was a very young student of English literature at Oxford University and when Stonehenge was a neglected prehistoric site in the middle of an abandoned open field on the Salisbury plain in Wiltshire.)

We have so many amazing examples of human creativity from human prehistory and history, such as the pyramids of Egypt and the Mayan ruins at Chichin Itza, the statues of Nemrut Dag in western Turkey, the Acropolis in Athens with its Parthenon, the Roman roads and aqueducts that crisscross Europe—an ongoing progression of varied and enduring human creative achievements. Music must also have been created at some very early point, and the progression of these creative achievements would almost certainly have been accompanied by diverse kinds of music, the nature of which is forever lost to us.

Even during their early history, human beings have had the spark of creativity. They could see things that did not yet exist. They could imagine. They could yearn for beauty and make it immanent through art and literature and architecture. They could search the skies by day and night to look at the sun, the moon, the planets, and the stars (“the other stars,” to be precise), attempting to understand their movements and their mysteries. They could study the animals and plants around them, seeking new ways to use nature to help them survive, and sometimes also seeking ways to record its awe-inspiring beauty. They could create engineering miracles, such as the pyramids, Stonehenge, and the Parthenon. They could imagine beings and forces, greater than themselves, which were guiding and shaping their world. They could even create moral codes that minimized the importance of individual survival and sublimated it to some higher cause. As the English Romantic poet William Blake described it, they knew how . . .

To see a World in a Grain of Sand
And a Heaven in a Wild Flower,
Hold Infinity in the palm of your hand
And Eternity in an hour.

Where does this creative spark come from? How do fevers in the human brain produce the dreams and visions that become transformed into blazes of insight? Why do our brains yearn after beauty and truth, as if they are all we know on Earth, and all we need to know? Why are some human beings so highly creative that we recognize them as true geniuses? Can those of us who are less creative enhance this innate human creative capacity in ourselves and others? And can we instill it in our children and in future generations?

Those are grand questions. And those grand questions are the subject of this book. I’ll be your guide in trying to answer them. I am thrilled that I am able to do it. This book has been bubbling and churning in my brain for nearly thirty years, and I am grateful that I have finally found time to write it. Let me introduce myself to you, so that you will know why I want to be your guide to understanding the fascinating topic of the creating brain and the neuroscience of genius.

Most people think of me as a well-known neuroscientist, or brain scientist. They know me as a person who helped to launch the neuroimaging revolution—the use of brain-imaging technologies to study and measure brain structure and function in living human beings. Neuroimaging is now giving us tools with which we can study many different kinds of human abilities that seemed beyond our reach only a few years ago: how we feel empathy for others, how we can modify the rhythms in our brains when we meditate, or even how we may eventually make greater use of the brain’s creative capacities. Understanding how the brain produces our profoundly human abilities to feel and to think is one of my passions as a neuroscientist.

People also know me as a dedicated physician-scientist, a psychiatrist who has devoted much of my life to caring for people with serious mental illnesses and to searching for the mechanisms of these brain diseases, with the hope of improving treatments for them and thereby improving the lives of people who suffer from them. Working on a daily basis with people whose minds are troubled by the intrusion of psychotic thoughts or a concern that they are “losing their minds” teaches a thoughtful psychiatrist a great deal about the nature of the mind and brain. It also raises many questions about how such strange experiences arise in the brain, what triggers them, and how we can minimize them or even turn them off. I have also had a strong interest in the relationship between creativity and mental illness, exploring the age-old speculation that there is a fine line between genius and insanity. I have spent much of my career pondering and studying whether this is true, in what sense it is true, and what this might mean both for the creative person and for society. Because of this interest, I have done one of the few modern studies of creativity and mental illness, which I’ll describe later in this book.

So my life in science and as a doctor has given me a rich reservoir of knowledge to share about how our brains think, feel, and create novel ideas and objects.

But I also bring another perspective to this book. I have a deeply rooted passion for the arts that is as great as my passion for science and medicine. I am an M.D. and a Ph.D. My Ph.D. is not in biochemistry or biology, as many assume, but instead in Renaissance English literature. I was an established scholar in the field, and the first book I published was John Donne: Conservative Revolutionary (1967). Before deciding to make a career change to medicine and brain science, I spent five years as a professor of English literature at several different universities. In my mind I walk the streets of Elizabethan England or Renaissance Florence as readily as I walk the corridors of hospitals or scientific laboratories. And I read Shakespeare and Sophocles as readily as I read brain scans or Science magazine. I also have a great love of the visual arts, of theater, and of dance. This happily diverse background gives me a somewhat unique perspective on creativity, because I have delved deeply into fields that many consider to be almost opposite to one another.

So I’ll be at your side as we embark on a wonderful exploratory adventure: examining what the Norwegian playwright Henrik Ibsen once called, “the spark of the divine fire.” Our mission is especially exciting and novel because we are not just exploring the nature of creativity, but also the neuroscience of creativity, a difficult mission that few have as yet attempted. We are going to be observing how the most interesting and complex organ in the human body, the brain, produces the most fascinating ability that human beings have, the capacity to be creative.

The Evolution of Concepts of Creativity

Any investigation of creativity—whether it be its correlation with brain structure and function, personality, cognitive style, or mental illness—must begin with a fundamentally difficult question. What exactly is creativity? How is it related to intelligence?

The word “create” derives from the Latin creare, which means “to produce, make, or create.” There is an obvious link between a human creator of sonnets or statues and a godly Creator of the Universe. Thus, some of the great creators of the past were honored with the accolade “divine.” For example, the Italian biographer of Renaissance artists, Giorgio Vasari, refers to “the divine Michelangelo.”

The concept of creativity has historically been used interchangeably with the term “genius.” Genius is a common Latin word, originally derived from the Greek ginesthai, which meant “to be born or come into being.” In common usage in Roman times, genius originally referred to a god or spirit given to each person at birth that would determine his or her character and fortunes. In early English usage this meaning was sometimes retained, as in Sir Philip Sidney’s statement that “a poet, no industry can make, if his own genius be not carried into it.”

This meaning soon evolved into the more familiar usage of genius as it was employed in later centuries, when people began to use the word to refer to people who had extraordinary intellectual abilities or capacities for imaginative creation. In general, genius was the most popular term for referring to great creative capacities during the seventeenth through early twentieth centuries. In the nineteenth century, the Italian psychiatrist Cesare Lombroso wrote a book entitled Genius and Insanity, and the English naturalist Francis Galton published Hereditary Genius. Early in the twentieth century the English physician Havelock Ellis wrote A Study of British Genius. These three books were all efforts to examine the intertwining between heritability of creativity and mental illness. Only with the widespread emergence of the modern discipline of psychology in the twentieth century did people begin to use the term “creativity” and attempt to define it in a scientific way.

Creativity versus Intelligence: “Terman’s Geniuses”

The first modern effort to define and study creativity with the systematic tools of modern psychology was conducted by Lewis Terman at Stanford University. Terman began with the assumption that “genius” and “high intelligence” were the same thing. Starting in 1921, he launched a landmark “study of genius,” which was continued after his death in 1956.

Terman’s interest in giftedness began very early in his life. He was born in Indiana in 1877, the eleventh of fourteen children. His father was a farmer who loved books, but who was not otherwise distinguished. Little Lewis was small, red-haired, and not particularly athletic, so he was often teased by other boys. However, he was bright. Six months after he started school at age five, he was so precocious that he skipped to the third grade. His is a true Horatio Alger story. He had an intense desire to learn and to understand how the human mind works.
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He also wanted to obtain a high level of education, at a time when most farm boys only completed eighth grade.

Impecunious and struggling with poor health caused by tuberculosis, he nonetheless rose to the top. He entered Indiana Central Normal College at fifteen, was teaching in a one-room country school at seventeen, and had obtained three baccalaureate degrees and logged many years of teaching by age twenty. In 1905 he obtained a Ph.D. from Clark University in Worcester, Massachusetts—a mecca at the time for studying the developing discipline of psychology. To finance his education he reluctantly borrowed $1,200 from his father and brother, a huge sum in that era. He promptly repaid them once employed as a teacher or professor, even though struggling to support a wife and family.

Having demonstrated early precocity himself, he was eager to test the then widely held belief that children who seemed to be very bright when young were likely to experience an intellectual and social decline when they became adults. The precocious child was considered to be abnormal, and those who believed that slower maturation led to a better long-term outcome in life followed the slogan, “Early ripe, early rotten.” In short, genius in children was not a good thing. Terman’s first study, completed as part of his doctoral degree from Clark, was conducted before IQ tests even existed. That study, which simply compared two contrasting groups of bright and dull children, did not confirm the “Early ripe, early rotten” hypothesis. He began to plan a long-term, longitudinal study of the life history of children who were considered to be highly gifted “geniuses.”

Interest in measuring mental traits had soared in the pre–World War I era. Working in Paris in the early twentieth century, Alfred Binet had created the first tests of intelligence, inspired partly by his observation of how the minds of his two daughters bloomed and developed. Although trained as a lawyer, he was fascinated with how the human mind worked and devoted his life to studying human cognition. Without any formal training, he became one of the pioneering figures in the relatively new and growing field of psychology. His interest in finding a way to measure intelligence was further piqued when he served on a commission to evaluate the education of children considered to be retarded. The commission hoped to improve these children’s education by identifying those who were capable of learning if given adequate stimulation. To do so, Binet created a group of simple tests of memory and reasoning. By 1910 he had begun to use these tests to make an important breakthrough: to take into account that a child’s knowledge steadily changes and increases with age. He tested large numbers of children and determined how the average child performed on his tests at progressively older ages. That average for each age was the “mental age.” He could then create a measure of intelligence, the “intelligence quotient” or IQ, by relating mental age, as measured by his tests, to actual chronological age by using a ratio. Intelligence Quotient equals mental age over chronological age, or IQ = MA / CA, with the result multiplied by 100. If you are ten years old, and your mental age is measured as equivalent to that of the average fifteen-year-old, your IQ is 150. This basic concept, formulated by Binet a century ago, is still the basis for measuring traditional IQ scores.

Meanwhile Terman had headed to California after completing his Ph.D., because his doctors had advised him to live in a milder climate than that of the Midwest. After teaching at the Los Angeles Normal School (which would eventually become UCLA), he joined the faculty at Stanford in 1910, where he ultimately became chairman of the Department of Psychology in 1922. Terman was a natural to follow up on the ideas of Binet, given his own interest in creativity, genius, intelligence, and giftedness. Working with several of his students at Stanford, Terman developed an English adaptation of Binet’s test. He tested approximately 1,000 students with this new English version and published a summary of his research as a book, The Measurement of Intelligence, in 1916. A modest man, Terman did not name the test after himself. Instead, honoring the contributions of his Stanford students as well as Binet, he called it the Stanford Binet test. In that somewhat more altruistic and less greedy era, he also provided that the royalties earned by this test were to be used for psychology research, not for his own personal gain.

Terman’s work at Stanford was interrupted by external events, however. The United States was becoming involved in World War I, and the military had a significant interest in measures of intellectual ability for several reasons. First, many American volunteers and inductees were found to be either illiterate or poorly educated, and thus ill equipped for a military role. Second, warfare was becoming more technologically complex, and it was important to have methods of assessing volunteers and inductees that would help predict their future success: who should become an officer, who should be assigned to handling more complex technical responsibilities, or who should be given simpler and less demanding support work. Terman had to put his long-term study of genius on hold. The United States entered World War I on April 6, 1917, and Uncle Sam needed Terman’s talents as a psychologist and psychometrician. In the summer of 1917 a group of psychologists met and began the task of developing group tests that could be quickly administered to large numbers of people to obtain a good general assessment of their mental abilities. Terman became a prime mover in developing these standardized written tests to measure mental aptitude. Under his leadership, the Army Alpha and Beta tests were created. The Alpha was designed to test inductees who were literate. The Beta was for those who did not know how to read. The Alpha, given to more than 1.75 million men, was found to be enormously helpful in assigning individuals to the most appropriate rank and type of work within the military framework. Terman worked in Washington in the Surgeon General’s office during the war years, first as a civilian and later as a major. The Army Alpha test was so robust that it was used again when the United States entered World War II.

After the war ended late in 1918, Terman was able to return to Stanford to pursue again his lifelong dream: to identify a group of children with high intellectual potential and to determine the long-term predictive value of a high IQ. He began his landmark study in 1921 by examining a cohort of children born around 1910 whose IQ scores ranged from 135 to 200, with an average of 151.5 for the boys and 150.4 for the girls. These subjects, who came to be known as “the Termites,” were followed for more than 70 years. Terman continued to supervise the study until his death in 1956. It was subsequently carried on by many of his protégés, including his own son. The published results ran to six volumes.

The originality of Terman’s study rests in its conceptualization. Not content simply to measure changes in intellectual scores, he instead devised a variety of other measures to examine nearly every aspect of the lives of these gifted children. He and his co-workers recorded information about the intellectual successes of relatives, body size measurements, medical history and examinations, educational history and achievement, personality testing, and intellectual and recreational interests. After the initial assessment, the evaluation continued systematically throughout each subject’s lifetime and included physical and emotional development, occupational achievements, marital adjustment, and emotional and physical health. Very early, the study overturned the “Early ripe, early rotten” hypothesis, confirming Terman’s doctoral research. It disproved the stereotype of the precocious child as scrawny, emotionally fragile, and socially inept. Terman’s “geniuses” were typically above population norms or control group values. They were stronger, physically healthier, and more successful both economically and socially. Although psychiatric illnesses were not evaluated in a sophisticated way, the “Termites” appeared to have a good level of psychological health and reasonably good family adjustment.

Although it is intrinsically interesting because of its imaginative and pioneering design, the Terman study of genius is also intriguing because it sheds light on the relationship between intelligence and creativity. Some of Terman’s “geniuses” did make notable and creative contributions. Robert Oppenheimer, for example, is known to have been a “Terman genius.” In general, however, as the cohort matured, its members did not produce a significant number of creative individuals. There were very few successful writers, musicians, artists, innovative scientists, or creative mathematicians among them. The profile of the “Termites” at midlife (obtained between 1950 and 1952, when they were in their early forties) indicates a reasonable level of professional and material success, but not a striking level of creativity. Despite their high IQs, there were no Nobel Prize winners in the group. In fact, William Shockley and Luis Alvarez, both born in California during the time frame within which Terman’s “geniuses” were recruited, did not make the cut—but they did become Nobel laureates in physics.

A summary of the occupations of the “Termites” at midlife shows that 45.6 percent were professionals, 40.7 percent managerial, 10.9 percent in retail business, 1.6 percent in agriculture, and 1.2 percent in semiskilled occupations. Of the entire 757 available for follow-up during midlife, only a few were conspicuously creative: two successful writers and one Oscar-winning film director. A few others in the group also displayed creative interests and some indirect successes, such as writing or painting as an avocation. Perhaps because Terman’s original IQ testing placed a high value on verbal skills, the majority who had creative interests or hobbies had chosen literary pursuits.

Conceived in the era during which intelligence testing was born, the Terman study of genius provided the first clear scientific evidence that genius (in the sense of creativity) was not the same as a high level of intelligence. Although the six-volume series produced by the study is collectively referred to as A Genetic Study of Genius, the individual volume titles indicate that Terman and his colleagues recognized this distinction between intelligence and creativity fairly early on. Volume 2 is entitled The Early Mental Traits of 300 Geniuses, but subsequent volumes have titles such as The Gifted Child Grows Up: Twenty-five Years’ Follow-up of a Superior Group (volume 4) and The Gifted Group at Mid-Life: Thirty-five Years’ Follow-up of the Superior Child (volume 5).

The distinction between intelligence and creativity has been supported by many later studies. For example, Roger MacKinnon, another California psychologist who studied creativity in the 1950s and 1960s, examined architects using a variety of measures, including intelligence. He divided the architects into three groups on the basis of creativity (highly creative, somewhat creative, and not creative). All three groups earned nearly identical scores on several different IQ tests, with an average of around 120 for each group. Thus those who were highly creative were not more intelligent than the less creative. Intelligence is somewhat related to creativity, but it is also different.

Much more has been written on this topic over the years. Although a universal consensus has never been achieved, there is probably a general agreement that a certain level of intelligence is needed in order to make a creative contribution of some kind. But at some point, another kind of mental/brain faculty kicks in, and it is this faculty—creativity— that permits some people to write novels, equations, sonnets, or symphonies.

Creativity and Society: Who Decides?

An old philosophical chestnut, fun to debate over dinner or over a drink, is the question: If a tree falls in a forest and no creature is around to hear it, does it actually make a sound? (A somewhat waggish and misogynistic contemporary version of this question runs: If a man speaks in the desert where no woman can hear, is he still wrong?)

In the context of the definition of creativity, we have a similar question. Aspiring writers, musicians, or artists work tirelessly to produce works they believe to express high levels of creativity, and yet frequently their work goes unpublished, unpresented, or unhung. Must we require that a creative person, and creative work, win external confirmation by publishers, critics, and other arbiters in order to judge the presence of genuine creativity?

Many real-life examples lead us to ponder this question. For example, Emily Dickinson, the “Belle of Amherst,” wrote hundreds of poems during her lifetime that are striking in their originality of thought and their intensity of feeling. Most were not even published until after her death, and her works only very slowly gained the widespread critical acclaim and appreciation that they enjoy today. When did the act of creation occur? When she was actually writing the poems? Or only after they were discovered, published, and admired by society? Vincent van Gogh produced hundreds of paintings throughout his life. Yet no one, except a few friends, purchased any of his paintings, and he died an apparent failure. Only later did critical acclaim make his work widely sought after, and now his paintings sell for millions of dollars when auctioned at Sotheby’s or Christie’s. Most of John Donne’s songs and sonnets, satires, and religious and secular love poems circulated in a handwritten underground form during much of his life. For three centuries they remained largely underground and appeared infrequently in anthologies until the early twentieth century, when T. S. Eliot rediscovered the metaphysical poets and held them up as ideal models of what poetry should be like.

Most of us would argue, I think, that these individuals, and many others who have gone unrecognized during their lifetimes or whose popularity waxes and wanes, should be defined as exhibiting creativity at the time that they were creating.

Others, however, have maintained the importance of using external standards to define the existence of “true creativity.” Perhaps the strongest argument has been put forth recently by the psychologist Mihaly Csikszentmihalyi. He argues that:

Creativity, the kind that changes some aspect of the culture, is never only in the mind of a person. That would, by definition, not be the case of cultural creativity. To have any effect, the idea must be couched in terms that are understandable to others, it must pass the muster with the experts in the field, and finally it must be included in the cultural domain to which it belongs.

He expands this position by suggesting that creativity can only be defined on the basis of the interrelationship of three components: the domain, the field, and the person.

A domain is an area of knowledge, such as mathematics, that forms a component of what we refer to as culture. The field consists of people who are gatekeepers to the domain. The field is comprised of critics, collectors, museum curators, journal reviewers, or funding agencies. As for the role of the person, Csikszentmihalyi states:

Creativity occurs when a person, using the systems of a given domain such as music, engineering, business, or mathematics, has a new idea or sees a new pattern, and when this novelty is selected by the appropriate field for inclusion into the relevant domain.

A key component of this concept is that all three aspects are required for true creativity to become manifest: that creativity must create something new (typically transforming or enlarging a domain or creating a new one), and that the final arbiters as to what is creative must come from the field responsible for the domain. This somewhat novel model would therefore suggest that Dickinson, van Gogh, and Donne did not really become creative until the field decided that they were. Csikszentmihalyi refers to this as a “systems model.” Using this model, he suggests that Gregor Mendel, who worked out the basics of modern genetics by cross-breeding peas, was not creative during his own lifetime. Mendel and others like him such as Copernicus, who were linked closely to the Church, kept their work secret and unpublished for fear of religious opprobrium. Mendel, Csikszentmihalyi argues, did not become creative until fifty years after his death, when people discovered his findings and began to put them to use in experimental genetic studies.

Csikszentmihalyi’s distinctions and definitions have made a significant contribution to research on creativity. They have added rigor to psychological criteria for defining creativity by emphasizing the importance of objective evaluation. This is a valuable concept in a field that is still grappling with definitions and boundaries.

What Is Creativity?

We can define and conceptualize creativity in many ways. Boundary issues, such as the distinction between intelligence and creativity, must be considered. Both in popular language and in the historical literature, the terms “genius,” “gifted,” “talented,” and “creative” are often used interchangeably. There are boundary issues with domains as well. Both in popular culture and in research studies, one sometimes senses a presumption that creativity occurs primarily in the arts and humanities—literature, music, dance, or visual arts—with little recognition that creativity is crucial for other fields as well, such as biology, mathematics, physics, chemistry, earth science, and engineering. And then there are judgment issues. Who decides that a creative product is genuinely creative, as opposed to not really very original, or as simply odd or idiosyncratic?

A resurgence of interest in creativity has occurred among psychologists over the past several decades. Consequently these issues have been discussed in detail in a variety of excellent books and articles. The authors are not in perfect agreement, but their work reveals enough common themes that I may formulate a definition of creativity for use in this book. This is essentially the definition that I used when I began my own research on creativity in the 1970s, and it still seems reasonable today.

One essential component of creativity is originality. Creativity involves perceiving new relationships, ways of observing, ways of portraying. These novel relationships might be found in nature and expressed in new natural laws, or expressed in a product such as a novel or a poem. Creativity is not limited to particular domains, such as the arts. Creativity in the sciences is also a fascinating topic.

A second component of creativity is utility, very broadly defined. For example, it is possible to conceive of something novel—such as a car without wheels—that has no creative value at all. The concept of utility must be broadly defined, however, because creativity in the arts is not always obviously useful. Its utility resides primarily in its ability to evoke resonant emotions in others, to inspire, or to create a sense of awe at what the human mind/brain can achieve.

A final component of creativity is that it must lead to a product of some kind. That is, creativity requires the creation of something. It may be helpful to think of creativity as comprised of three components. It begins with a person. That person then addresses a problem or seeks out a good question or conceives a new way of perceiving or conceptualizing, using a creative cognitive process. How that process occurs is a fascinating topic in cognitive neuroscience. When the process is complete— the problem is solved, the question answered, the work finished —there is a product. Person, process, product …These components may occur linearly, iteratively, or simply mysteriously.

Asking about how the individual brain moves through a creative process to produce a sonnet or a song or an equation is one of the most fascinating questions that we can contemplate. To answer it is to explain how we human beings, beginning with those early hunched and hairy prehistoric ancestors, have managed to wrestle ourselves out of dark caves and into a world ablaze with the brilliant fire and light of creative genius.
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IN SEARCH OF XANADU

Understanding the Creative Person and the Creative Process
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It was a miracle of rare device,
A sunny pleasure dome with caves of ice!
    A damsel with a dulcimer
    In a vision once I saw:
    It was an Abyssinian maid,
    And on her dulcimer she played,
    Singing of Mount Abora.
    Could I revive within me
    Her symphony and song,
    To such a deep delight ‘twould win me,
That with music loud and long,
I would build that dome in air,
That sunny dome! Those caves of ice!
And all who heard should see them there,
And all should cry, Beware! Beware!
His flashing eyes, his floating hair!
Weave a circle round him thrice,
And close your eyes with holy dread,
For he on honey-dew hath fed,
And drunk the milk of Paradise.

—Samuel Taylor Coleridge, Kubla Khan: Or, A Vision in a Dream

How do human beings actually create the novel, beautiful, and useful ideas, images, and other products that are the hallmark of creativity?

Deceptively simple as thus stated, this is in fact a very complex question.

Philosophers, psychologists, and psychiatrists have been preoccupied with exploring answers to this question for many years. Ultimately, neuroscience will provide new answers, showing how the creative product arises from a process that occurs in an individual human brain. That process is neither easy nor obvious. Like the “First Creation” described in the book of Genesis, it evokes an aura of wonder, mystery, power, and even divinity. Although we shall not achieve a definitive answer to this complex question, we can drill down deeply and find answers that come increasingly close to understanding creativity at its multiple levels—the person, the process, and the neural events that lead to it.

Coleridge’s Dream of Xanadu

One of the most famous descriptions of the creative process was written by the nineteenth-century Romantic poet Samuel Taylor Coleridge. He has described how he came to write what many people think of as his finest poem, Kubla Khan: Or, A Vision in a Dream, when he was just beginning his poetic career at age twenty-five. The poem, which remains a fragment, describes how Emperor Kubla Kahn created a magnificent palace in a place that Coleridge called Xanadu, encircled by a wall. Although the poem is ostensibly about building a palace, the creation of the palace is clearly a metaphor that conveys the turbulent processes that often underlie creative activity. It begins with lines that create a sense of power, grace, and delight, but also holiness, infinity, and darkness:
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In Xanadu did Kubla Khan
A stately pleasure-dome decree:
Where Alph, the sacred river, ran
Through caverns measureless to man
     Down to a sunless sea.

The middle lines from the poem describe the actual act of creation as a violent and energetic natural process that seems almost beyond human control. They also convey the risks and threats that the creative person must face—the ancestral voices prophesying war.

And from this chasm, with ceaseless turmoil seething,
As if this earth in fast thick pants were breathing,
A mighty fountain momently was forced:
Amid whose swift half-intermitted burst
Huge fragments vaulted like rebounding hail,
Or chaffy grain beneath the thresher’s flail:
And ‘mid these dancing rocks at once and ever
It flung up momently the sacred river.
Five miles meandering with a mazy motion
Through wood and dale the sacred river ran,
Then reached the caverns measureless to man,
And sank in tumult to a lifeless ocean:
And ‘mid this tumult Kubla heard from far
Ancestral voices prophesying war!

The poem concludes with the lines that begin this chapter. They suggest that creation—be it of a stately pleasure dome or of a poem or of a mathematical equation—is a complex and awe-inspiring process that contains elements of delight, but also fear, holiness, and a mystical inspiration. The road to Xanadu is a paradoxical path. On the one hand, it leads to a sunny pleasure-dome. On the other hand, the pleasure dome contains caves of ice!

Coleridge has described to us how he came to write this metaphorical description of the creative process. His description is enlightening, and it sets up themes that will be echoed repeatedly throughout this chapter. Troubled by ill health, Coleridge had retreated to a lonely farmhouse on the southern moors of England. He had been prescribed an anodyne (presumably opium) to relieve his symptoms. Under its influence, he fell asleep reading a description of Kubla Khan’s palace in a book called Pilgrimage, by Samuel Purchas. Coleridge describes what subsequently happened:

The Author continued for about three hours in a profound sleep, at least of the external senses, during which time he has the most vivid confidence, that he could not have composed less than from 200–300 lines; if that indeed can be called composition in which all the images rose up before him as things, with a parallel production of the correspondent expressions, without any sensation or consciousness of effort. On awakening, he appeared to himself to have a distinct recollection of the whole, and taking his pen, ink, and paper, instantly and eagerly wrote down the lines that are here preserved. At this moment he was unfortunately called out by a person on business from Porlock, and detained by him above an hour, and on his return to his room, found, to his no small surprise and mortification, that though he still retained some vague and dim recollection of the general purport of the vision, yet, with the exception of some eight or ten scattered lines and images, all the rest had passed away like the images on the surface of a stream to which a stone had been cast, but, alas! without the after restoration of the latter.

Coleridge managed to scrape together a few more lines, primarily lamenting the loss of the phantom world created during his altered state of reverie. He chose to treat as a complete work only the fifty-four lines that he wrote semi-automatically after awakening from his sleep. Although we might mourn the loss of the remaining 150 to 250 lines that he wrote during his “vision in a dream,” for many of us Kubla Khan is a nearly perfect work of art as we currently know it.

Coleridge’s description of his road to Xanadu, both in the poem itself and in his account of how he came to write it, raises many questions about the nature of creativity.

First, how important are personal factors—things such as experiences or lifestyle that are specifically intrinsic to a given individual at a given time? At the time he wrote Kubla Khan, Coleridge was not a particularly likely person to become a famous poet or to write one of the greatest poems in the English language. He was a college dropout. Although admired among his circle of friends because of his verbal agility, he was also a mystical dreamer, who had been making plans to leave Britain and found a socialist “Pantocracy” in the United States. He had significant health problems, which ultimately led to chronic use and abuse of opioids throughout his life. But these influences in fact converged on the southern moors of Britain in 1797 and led Coleridge to produce what is perhaps his greatest poem. His subject matter was fortuitous: he happened to be reading a book about the great Emperor. Very importantly, at the time he was reading, his brain was experiencing the dreamy sedation caused by opioids. Released from rational control and censorship, he spontaneously and seemingly instantaneously produced a convergence of images and metered words that constituted an entire poem.

Second, how much is creativity under conscious control? To what extent do unconscious processes predispose to the creation of a poem or an idea? Alternatively, how important is careful preparation, logical planning, and detailed thinking-through of a sequence or a topic in advance of the act of creation? By all accounts, Kubla Khan was literally created as “a vision in a dream,” which was later recalled verbatim. It was not a consequence of any conscious effort. In fact, when Coleridge attempted to finish the poem using conscious effort, he failed completely. We have to ask how typical this is, and what other writers, artists, mathematicians, musicians, or scientists have to say about how they get their best ideas. How important is reason? How important is inspiration?

Third, how much is creativity influenced by a milieu or a social environment? Coleridge wrote this poem at a crucial time in his life. Although he had done well in school during earlier years, he did not complete his studies at Cambridge University. Preoccupied with a visionary idealism, he was living a drifting and somewhat aimless life. Fortunately, when he was about twenty-five, he met the other great Romantic poet of his generation, William Wordsworth, who befriended him and encouraged him to have a career as a poet. This career was launched in 1798, when Wordsworth and Coleridge jointly published Lyrical Ballads, containing such timeless poems as Coleridge’s The Rime of the Ancient Mariner (and Kubla Khan), and Wordsworth’s Tintern Abbey. These two innovative poets were also working at a pivotal time in the history of literature and the history of ideas. After the dominance of the rigid and rule-bound Neoclassical era of the eighteenth century, the world was ready for a change. The era of Romanticism was about to be launched, and Wordsworth and Coleridge were among the founders of this movement. Kubla Khan, The Ancient Mariner, and Tintern Abbey would be wonderful poems in any era, and they are still much admired in our spare postmodern twenty-first century. But no one could or would write them now, nor would The New Yorker or Knopf show any willingness to publish them. (A sad comment on twenty-first century publishing, but that’s a topic outside the scope of this book.)

The Scientific Study of Creativity

Efforts to conduct scientific studies of creativity in a systematic manner began in the mid-nineteenth century, with the work of individuals such as the Italian psychiatrist Cesare Lombroso and the British scientist and naturalist Francis Galton. Galton, in particular, introduced new ways to measure the degree to which people vary in their levels of “genius.” In fact, he invented basic concepts that helped create the field of statistics, which now form the basis for a great deal of psychological and psychiatric research. Lewis Terman, our friend from the previous chapter, was a careful student of Galton and thought of himself as carrying forward Galton’s work. (Galton and Lombroso will receive more attention in chapter 4.)
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Despite these major contributions, however, the study of creativity could hardly be described as a flourishing scientific field during the nineteenth and early twentieth centuries.

This vacuum was famously noted by yet another prominent psychologist from California in the 1950s and 1960s, J. P. Guilford. As president of the American Psychological Association in 1950, Guilford gave a presidential address that was a landmark in the history of the study of creativity. He made a clarion call to psychologists to undertake studies of what he regarded as one of humanity’s most important traits: the ability to generate novel ideas. In his address, he noted that fewer than 0.2 percent of the entries in Psychological Abstracts focused on creativity. He argued that this important mental trait, which had contributed so much to the evolution of human society, should become a major field within the domain of psychology.

His plea did not pass unnoticed. During subsequent decades, many psychologists began to conduct well-designed research studies in an attempt to understand the nature of creativity. A variety of methods and tools were developed. As this work evolved, psychologists began to bump into several critical issues.

One of these was how creativity should be conceptualized. Is it a special gift given to only a few geniuses, or is it something that all human beings share? Stated in the language of statistics (a crucial tool for psychologists and psychometricians), is it a “continuous dimension” or a “discrete category”? This is an important distinction.

Continuous or dimensional traits are phenomena that people have in common, but for which there are individual differences—things such as height, weight, intelligence, or visual acuity. Many of these traits have (in statistical language) a “normal distribution,” with most of the population scattered around the middle—or representing “the average”— while a few people are at either end of the curve and represent extreme examples (the very tall or small, the very smart or unintelligent, and so on).
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If creativity is a mental capacity that is distributed on a continuum, then it could be studied in much the same way that Terman studied intelligence. Psychologists would just need to figure out how to do for creativity what Terman did for IQ—design good tests to measure it. Then, as Terman did, people could be identified who are at the far end of the distribution (usually the top 1 percent) and who could therefore be defined as highly creative.

OEBPS/images/image_8c828332-6dc8-43a3-bb31-fb5694fd24ef3347290588570301397.jpg
THE NEUROSCIENCE OF GENIUS
«





OEBPS/images/image_image-4.jpg





OEBPS/images/image_image-1.jpg
f
DANA





OEBPS/images/image_image-5.jpg





OEBPS/images/image_image-7.jpg





OEBPS/images/image_image-3.jpg





OEBPS/images/image_image-2.jpg
The Creating B IiA I N





OEBPS/nav.xhtml

Table of contents

		Contents




Guide

		Cover

		Beginning

		Contents






OEBPS/images/image_image-8.jpg
M-28D

M-1SD

Moan (M) M+1SD M-+ 28D

Figure 2-1. An laeal Normal
(Gaussian) Distribution

1 = one standard deviation (SD)
2.=twostandard deviations.
95% of the population s within
two standard deviations from the

mean on either side of the
mean. Approximately % are
within one standard deviation. 10
hes a normal distribution in the
population.





OEBPS/images/image_image-6.jpg
Samuel Taylor Coleridge





