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Foreword

Reading Notebooks of the Mind recalled an incident, a peaceful moment
in World War II. During a long voyage on a troopship, a few people who
liked poetry somehow met each other and found in the ship's library
Edna St. Vincent Millay's Conversations at Midnight. We read it aloud,
taking turns with the different voices. The long poem presents a fasci-
nating and varied array of people gathered in Millay's mind to reflect
upon the great questions of life.

This memory was awakened by Vera John-Steiner's book. For she has
assembled a company of "experienced thinkers" (to use her wise and
modest phrase) as conversationalists in a quiet and comfortable, yet dis-
ciplined reflection on the creative process. Of course, these conversa-
tionalists, numbering over fifty, do not ever gather together in the flesh.
These are dialogues orchestrated by the author of the book, bringing out
certain features of the creative process: the long apprenticeships, the
continuous interaction of person and society, the varied languages or
modalities of creative thought, and the importance of character in sus-
taining patient, disciplined hard work.

The author's idea of uniting these reflections differs from antholo-
gies on creativity in which each contributor takes his or her turn and
disappears, a rapidly fading memory quickly outshone by the next
luminary. In Notebooks of the Mind, speakers appear and reappear, as the
author reorganizes their reflections into a serious and many-sided
examination of a set of unifying themes. It becomes clear that being cre-
ative is a self-reflective process. This is almost self-evident in the case of
scientific creativity, because scientific thought must justify itself and
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explain its methods. Recent research has shown that older conceptions
of the scientific method slight the intuitive, imagistic side of creative
thought and entirely omit consideration of the passionate dialogue
through which it is carried forward. Notebooks of the Mind is valuable in
illuminating these points and in showing that they apply not only in the
sciences but in all the arts.

Implicit in the book is a respect for the interplay of creative process
and creative product. The person at work may use private languages
and modes of thought, but these must then be translated into forms oth-
ers can comprehend. Public and private are distinct, but they must be
commensurate and transposable. Among the many examples John-
Steiner uses to illustrate this point, I particularly liked her account of the
playwright-turned-actor-turned-playwright. From the deep immersion
in the actor's craft comes the knowledge of what the playwright must
do. Similar examples can be found in the sciences: we think of Newton
as a theoretician, but he was also a great maker of scientific instruments.

From a number of recent studies we have come to understand how a
long and well-worked-through apprenticeship is vital to the develop-
ment of a creative life. Teachers and mentors may be imposed upon the
young person, or sought out, or discovered in a lucky accident. They may
be physically present or far away, living or long dead models. But mod-
els and mentors there must be, as well as the disciplined work necessary
to profit from them. This point emerges in my work on Darwin, in David
Feldman's studies of prodigies, and repeatedly in the present volume.

In a refreshing reversal of more customary formulations, John-
Steiner treats the skills and languages of thought of the creative person
as ways of being, permeating the life. But in addition the creative per-
son possesses a set of "invisible tools," which are matters of character—
courage, discipline, openness to collaboration, ability to go it alone—
without which the skills would come to naught. The key point is that
creative aspiration must capture the whole life; thus it is that the skills,
the languages, and the character are each indispensable.

In modern cognitive psychology, a continuing battle rages between
the proponents of prepositional thought and those who favor imagistic
thought, each side aiming to show that the other can be "translated" out
of existence. John-Steiner enters the fray with three important points to
make. First, the set of alternatives numbers more than two. In addition
to her examination of visual and verbal modes of thought, she gives a
particularly rich and thorough presentation of the languages of emotion
and of the body—music, dance, and theater. Second, the product must
not be confused with the process. Among choreographers, for example,
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she shows how George Balanchme's thought is fundamentally musical,
Merce Cunningham's spatial and geometric, and Martha Graham's
poetic and mythic. Yet all produce dance, all appear on the same public
stage, all contribute to and learn from the same world of dance. Finally,
the fact that one language of thought can be translated into another by
no means devalues either one. Indeed, this work of translation is a large
part of the creative process.

Nowhere is this idea more clearly brought out than in the exchange
between the physicist Richard Feynman and the mathematician
Freeman Dyson—two characters who do not appear in this book's
mighty cast, but who might well be waiting in the wings. A point came
when Feynman had already worked out his system for representing
quantum electrodynamic processes (now known as "Feynman dia-
grams"), but his colleagues could not understand him. Dyson's intu-
ition told him that Feynman really had something. So the two men set
to work, the distinguished mathematician to learn from the pioneering
physicist. After months of collaboration they understood each other,
and Feynman had an exponent who could teach the world. It is all well
and good to say that Feynman had already had the basic insight. But
without the hard work of collaboration, translation, and public render-
ing, the job is not done. So both parts are indispensable to the creative
process, and among indispensables none must yield to another in vying
for importance.

In previous discussions of the modalities of thought, too much
emphasis has been placed on the choice between visual and verbal
thinking. Now we can see how this Hobson's choice is unnecessary and
almost beside the point. There are many modalities available, each per-
son must struggle to develop his or her own patterns of thought, and
the movement from modality to modality is the central issue on which
we should be focusing our attention, rather than the choice of one or the
other dominant "language of thought." Moreover, a relatively loose
coupling exists between the forms of thought involved in the creative
process and those displayed in the final public product. In Frames of
Mind, Howard Gardner has recently revivified our knowledge of the
multiplicity of these modes of thought. It remains now for us to work
out in some detail the complex arrangements that evolve among differ-
ent modes in different phases of the creative process.

Professor John-Steiner has made a wise choice of the term "experi-
enced thinkers" to characterize the figures in her book. It permits her to
introduce into this many-sided dialogue all sorts of people who might
not qualify for a place in the Pantheon of creativity—lesser known
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artists, social scientists with something to say about the creative
process, people from the media world of television, and so on.
Depending on one's criterion level, they might or might not qualify as
creative individuals—but they do each have something to say about the
subject, something born of their own struggles and experiences. This
enlargement of the cast of characters in the conversation makes it pos-
sible to introduce findings from experimental and developmental psy-
chology into the discussion of creative work. By the same token, we can
see how workers in these branches of knowledge can learn from read-
ing the notebooks of the mind.

In "One Word More," Robert Browning wrote:

Does he paint? he fain would write a poem,—
Does he write? he fain would paint a picture.

These incessant dialectical movements—between process and prod-
uct, person and society, one modality and another, intention and expres-
sion—are the core of the creative process. When you march, music cap-
tures your feet, when you sing it captures your heart. Notebooks of the
Mind is like conversations; not at midnight, but say at a civilized hour
of the morning, when each of the participants has already made good
progress in the day's work, and wants to stop to reflect on it.

Howard E. Gruber
University of Geneva

and Rutgers University



Acknowledgments

Some books are part of one's life for many, many years. This is such an
enterprise, and its slow but steady growth was helped by my family my
friends, and my students. I owe a special debt to Professor Howard
Gruber, who shared his vast knowledge of cognition and creativity with
me during many talks, and to the later writer Anai's Nin, who read an
early chapter and provided much needed encouragement. My colleagues
in New York, California, and New Mexico arranged introductions to
potential interviewees, and discussed ideas with me. Many of them are
listed in the back of this book among the names of those interviewed.

The staff of the University of New Mexico press has been supportive
and committed to this work, and my editor, David Holtby, applied the
right mixture of pressure, thoughtful suggestions, and caring to get a
busy professor to finish her favorite, but often neglected, task. A
fellowship from the Office of Education (a Mina Shaughnessy Scholars
program) helped me to devote some concentrated time to write about
writing. My thanks to Joan Bossert, my editor at Oxford University
Press, whose belief in this book made the revised edition possible.
Finally, Nancy Gage, Carolyn Panofsky, and Teresa Meehan were
among the many individuals at the University of New Mexico who
gave me assistance with editing, typing, and other necessary chores in
preparing this manuscript for the publisher.



This page intentionally left blank This page intentionally left blank 

This page intentionally left blank 



Introduction to the
Revised Edition

When I was a child in Budapest, Hungary, in the 1930s, the most valued
human activity was developing and working with ideas. In those
precarious years before World War II, nothing was certain. Yet the
adults around me had the courage to continue addressing themselves
to the great traditions of human knowledge. In the midst of their
fears for the future, they still carried on impassioned conversations
about Thomas Mann or the new physics. I wanted to understand how
thinking and creative transformation can sustain life in the face of war
and extermination. That was why I chose to study psychology. Part of
this book has been a journey to try to understand the life-affirming
power of intellectual endeavors.

That power was beautifully exemplified by a recollection of the
Hungarian mathematician Pal Turan. In 1940, he was serving in a
Hungarian forced-labor camp. While at labor, he thought of a new math-
ematical problem—counting the edges of a particular type of graph.
Thirty-six years later, while suffering from a fatal illness, he recalled the
pleasure this problem gave him: "I cannot properly describe my feelings
during the next few days. The pleasure of dealing with a quite unusual
type of problem, the beauty of it, the gradual approach of the solution,
and finally the complete solution made these days really ecstatic."1

As a graduate student in the 1950s, I was taught the positivist model
of psychological research: a focus on precise, limited problems of behav-
ior. Broader human questions that motivated me were put aside as
unscientific. As time went on, however, I found that narrow focus con-
stricting. My desire to understand how human beings at the edge of
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danger could find freedom in the life of the mind remained unsatisfied.
Yet I couldn't escape the positivist model while I was at the university
where that model was shaped. Twenty years later, I moved to the
Southwest and encountered the vastly different ways Native Americans
visualize thoughts. Here, at last, I became ready to explore the issues
that had motivated my choice of a profession.

It is quite a leap from Budapest to Rough Rock, Arizona, but the
diversity of thought and the impact of culture as part of thought were
vividly manifested in both places. For Navajos, the creation of beauty in
paintings and ordinary artifacts has a life-sustaining power in the midst
of harsh conditions they often face. Seeing this power, I asked myself:
What sustains creative and intellectual endeavor?

When I started this book, my questions—about diversity of thinking,
about the sustained efforts of creative individuals, about the move from
intent to realization—seemed to be at the margin of what was being
studied in cognitive psychology. And the little literature that was avail-
able was fragmented. Therefore, I decided to interview creative thinkers
from a variety of backgrounds who agreed to talk about how they work.
In these interviews the intensity with which creative people live their
work was unmistakable. Many of them echoed Albert Einstein's belief
that people come to art and science to create "a simplified and lucid
image of the world," hoping in this way to attain some peace and seren-
ity amid the cruelties of daily life.2

Powerful common themes emerged from the words of these one hun-
dred very different creative individuals. Their voices contributed to the
shape of this book. They also made me see that no single exploration can
answer a question as ever-present and intriguing as the nature of creativity.

Since Notebooks of the Mind was first published in 1985, thinking about
thinking and research on creativity have blossomed. Most significant in
this expansion are the scholars who address the complexity of the
human mind. There is a growing "thought community" of creativity
researchers, cognitive psychologists, and neuroscientists who reject
reductionist approaches,3 or what Jerome Bruner called "ways of think-
ing that grew out of yesterday's physics."4 The focus of these scholars is
on the transforming possibilities of creative work. They also study how
knowledge is passed from one generation to the next. The result is not a
single, unified theory of creativity, but a shared framework of connected
ideas. This book is part of this broader effort. It is part of an important
shift in creativity studies, from a purely person-centered approach to one
that includes the dynamic and social aspects of creative cognition.

This change of perspective is demanding because it challenges the
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image of the lonely creative genius that has been part of the Western
mindscape for generations. This image of a solitary person influences
our conception of human nature and the way we try to measure cre-
ativity. And for most of this century, creativity was studied by identify-
ing the traits, abilities, and thinking styles of creative persons.5 In this
approach the investigator compares individuals using a battery of tests.
In contrast, the emerging framework, and the one governing this book,
no longer focuses narrowly on the creative personality as a set of traits,
but sees creativity as a dynamic system. One of the architects of this
framework, the psychologist Howard Gruber, sees creative work as an
evolving system that is developmental, pluralistic, and interactive. In
his groundbreaking study of Charles Darwin, Gruber analyses this sci-
entist's notebooks as a springboard for studying the many aspects of his
creative trajectory. In the recent Creative People at Work, co-edited by
Gruber and Doris Wallace, the creative lives of artists and scientists are
studied in an effort to uncover what sustains their creativity over a life-
time.6 There is a deep, continuing kinship between their work and mine.
We share a commitment to document the complex traces of creative
thought, and we favor notebooks, journals, letters, scientific records, and
interviews as resources for understanding the creative process.

Another approach that is similar in spirit comes from creativity
research Mihaly Csikszentmihalyi. In 1965 he began a longitudinal study
of several hundred young art students, marking the beginning of his
influential career. He and his co-workers hoped to predict the success of
the participating young artists over the ensuing decades, but they found
that individual characteristics (including the researchers' own interest-
ing notions of problem finding) could not explain why some artists "pro-
duced work that in the course of time would be judged creative while
others did not."7 A broader, more comprehensive approach was needed.
Csikszentmihalyi subsequently suggested a dynamic model in which
creativity is the result of the interaction of three shaping forces: (1) the
domain, an organized body of knowledge about a particular topic; (2)
the field, which selects promising variations from a domain; and (3) the
person, who brings about changes in the domain. To illustrate this sys-
tems approach to creativity, Csikszentmihalyi drew on the history of art,
particularly the first glimmers of the Renaissance in Florence.8

Over the years, like many of my colleagues, however, I have found
that the study of creativity requires tools not furnished by psychology.
Creativity demands multiple perspectives, including those of historians
of science, literary critics, sociologists, and experienced thinkers engaged
in creative work. This book is based on many such accounts. From a
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positivist point of view, such a combination of objective and subjective
approaches may be seen as lacking scientific rigor. In fact, at the time of
its first publication, Notebooks of the Mind was considered by some to be
at the margin of traditional psychology. But now it is part of a powerful
new paradigm of qualitative research, sharing interdisciplinary, interac-
tive approaches of a growing community of creativity researchers.

Howard Gardner, a leading member of this community, was con-
fronted with marginalization when he first developed his theory of
multiple intelligences in 1983.9 His thesis that human cognition is mul-
tidimensional was originally resisted by psychometric experts of intelli-
gence, only to be embraced a decade later by thousands of educators.
He addressed the issue of marginality again in his book Creating Minds
in 1993, where he wrote of works at the edge of a domain and of their
ensuing impact. There he described the ways that creative individuals
are driven by a tension between their emerging perspectives and the
constraints of established paradigms. To bring his theory to life, he pro-
filed seven creative thinkers from the modern era, each of whom
embodied a different cluster of intelligences—for example, Sigmund
Freud, who exemplified intrapersonal intelligence, and Martha
Graham, who exhibited bodily-kinesthetic intelligence.10

The theme that links Gardner's work with this book is a shared
emphasis on the breadth of human competencies. A central claim in this
work is that there is a diversity of representational codes or languages of
the mind—a position I have recently called "cognitive pluralism."11 In
both theories, language is but one of several codes (or symbol systems)
that constitute human thought. Our approaches contrast with theorists
who favor imagistic thought or verbal thought to the exclusion of other
modalities. These are important commonalities since the two theories
were developed independently of each other. At the same time, there are
significant differences in the way Gardner and I view the social, cultural,
and individual sources of cognitive diversity. My approach is based on a
Vygotskian, sociocultural theory of the mind, while Gardner's theoretical
roots are in Freud and Piaget. I will next look at the way these different
perspectives inform current debates in the cognitive sciences.

Cognitive pluralism

Thinking about the nature and diversity of mental representations
reaches back to the Greeks. It is also a hotly debated contemporary con-
cern. Aristotle believed that we think and remember in images, and many
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cognitive theorists favor such a "monistic" stance which ascribes an
exclusive role to language, or images, or a "computational mentalese"12

while ignoring other symbolic codes. The psychologist Rudolf Arnheim
argues that thinking is primarily visual, and that thinking and seeing are
dynamically interconnected. The neuroscientists Antonio Damasio pro-
poses that "images are probably the main content of our thoughts,
regardless of the sensory modality in which they are generated."13

Other theorists favor pluralistic models. Steve Kosslyn includes ver-
bal and auditory images, verbal propositions, musical and mathemati-
cal notational systems as part of the content of thought.14 Gardner bases
his pluralistic position on neurological, evolutionary, and cross-cultural
evidence. He writes: "To my way of thinking the mind has the potential
to deal with several different kinds of content, but a person's facility
with one content has little predictive power about his or her facility
with other kinds. In other words, genius (and a fortiori, ordinary perfor-
mance) is likely to be specific to particular contents: human beings have
evolved to exhibit several intelligences and not to draw variously on
one flexible intelligence."15

In reflecting in 1993 on the development of his pluralistic position—
a decade after the first publication of Frames of Mind—Gardner suggests
that he "centered the multiple intelligences far more within the skull of
a single individual" than he would today,16 pointing out that there has
been a shift in the field toward a more social conception of human
thinking and creativity.

Notebooks of the Mind anticipated this shift. It is shaped and sustained
by the sociocultural approach to human development, thinking, lan-
guage, and creativity. The ideas of L. S. Vygotsky (1896-1934)—the orig-
inator of the sociocultural framework—provide the foundation for this
exploration of creativity. But as in many structures, this foundation is
visible only to those looking for it. In the first edition of this book, many
complex Vygotskian notions were kept in the background. They were
discerned by knowledgeable readers without being fully explained. My
reasons for such a strategy included the nature of Vygotsky's writing.
His ideas are often cryptic. The reader must work through them again
and again. This quality can be explained in part by the conditions of his
short life. He contracted tuberculosis at an early age and, during his ter-
minal illness, worked with fitful bouts of energy, leaving many unpub-
lished manuscripts. For thirty years after his death, his work was large-
ly ignored both in the West and the East.

This situation changed in 1962 when his classic Thought and Language
was published in the United States.17 Since then, Vygotsky's ideas have
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become increasingly available to a worldwide readership. Central to his
approach is a view of the mind which extends beyond the "skull," which
does not situate thinking in the confined spaces of the individual brain or
mind. Instead, he proposes a sustained dynamic between other humans
both present and past, books, the rest of our material and nonmaterial
culture, and the individual engaged in symbolic activity. For Vygotsky,
interaction with caregivers, peers, teachers, and the material world is the
basis of intellectual development. As I show in this book, shared experi-
ence is crucial in the development of creative individuals. I explore the
relationship between interdependence and the fashioning of a personal
voice in the varied contexts of literature, music, and science.

While interest in Vygotsky's social and participatory views of learn-
ing has grown steadily, few of his notions have been applied to the
study of creativity. The primary arena for testing his analyses is in edu-
cation, particularly literacy studies. Although my involvement with
Vygotskian theory goes back to the sixties, I found it a complex task to
extend his theory to include creativity. Part of my challenge back then
resulted from my participation in two groups which traditionally
ignored each other. Creativity researchers gave limited recognition to
sociocultural ideas, and Vygotskians were generally reluctant to discuss
creativity. This book is a bridge between these two thought communi-
ties, each of which has grown in size and influence in the last ten years.

During this period of rapid growth, starting in the 1980s, the con-
nection between these two independent "networks of enterprises"—
creativity researchers and sociocultural theorists—became clearer to
some participants. During this same period, some of Vygotsky's writ-
ings on imagination were translated into English. And recently David
Feldman, a student of prodigies and an influential creativity researcher,
acknowledged the profound impact of Vygotsky on his own work and
on the field. At first, Feldman as well as most of his colleagues based
their work on Piaget's epistemological framework. But his theoretical
focus began to change as he considered the concept of novelty in
thought and domain-specific development. Yet the change was slow.
Up to this time most influential theories in psychology had focused on
individual development (Piaget, for example) or on the dynamics of
motivated thought within the human organism, following Freud. These
preeminent theories served as starting points for many theorists study-
ing development and creativity. But once creativity researchers began to
examine creative lives in depth (including Feldman's own work on
prodigies), they became increasingly constrained by theories that limit-
ed them to an individual focus. In 1993, in the preface to the second edi-
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tion of Beyond Umversals in Cognitive Development, Feldman writes that
the enormous growth of interest in the sociocultural writings of the
Russian psychologist L. S. Vygotsky in the last decade "and a decline in
Piaget's hold on the field of cognitive development" were linked to
broad concerns with diversity.18 Moreover, he detected a relationship
between theories of multiple intelligence and a decline in "all-purpose"
universalistic theories, since these pay scant attention to cultural and
cognitive pluralism.

In theories which posit universal stages of growth, development is
seen as fueled primarily by biological forces. In contrast, sociocultural
theories stress the constant dynamic between internal and external
forms of human activity. One interesting example of such an interaction
can be seen in philosopher Hannah Arendt's account of the role of lan-
guage in thought. As she sees it, "discursive thought is inconceivable
without words already meaningful."19 It is a depiction that resonates
with philosophers, writers, and social scientists for whom the inner
voice is ever-present in thinking. Yet she adds that there are cultural
variations in the forms and roles of language and their connections to
other symbol systems. Her example is the highly visual character of
Chinese writing, in which "the power of words is supported by the
power of the written sign, the image."20 By including images in her con-
ception, Arendt differs from Arnheim, as well as the team of linguist
Jerry Fodor and psychologist Zenon Pylyshyn, who developed a com-
putational language of thought21—or to put it another way, a single,
internal code. Arendt, while favoring language, also proposes a link
between external forms of symbol systems—alphabetical or hiero-
glyphic writing systems—and internal codes. In doing so, she broadens
her monistic approach and goes beyond a single, universal concept of a
language of thought.

I take a similar stance in this book, and claim that there is a relation-
ship between external and internal forms of symbolization. In construct-
ing meaningful representations of experience, children and adults
appropriate culturally patterned modes of reflection and expression. I
describe some of these verbal, kinesthetic, and visual modes in the early
chapters of this work. The development of this pluralistic model of think-
ing was first motivated by my observation of Native American children
in the Southwest. Their reliance on visual symbols in play and in com-
munication with others—frequently across language barriers—differs
sharply from my own upbringing in the highly verbal culture of Central
Europe. The search for a theoretical framework that could accommodate
these varied modes of thought is described in this work. The resulting



xx / NOTEBOOKS OF THE MIND

approach, cognitive pluralism, addresses contemporary concerns about
diversity. It also structures my discussion of creative development in
visual, verbal, musical, mathematical, and scientific domains.

I make the claim that diversity of inner representational modes
exists, just as there is a diversity of expressive means by which thinkers
convey their discoveries to others. Such diversity is critical to our
understanding of thinking and creativity. In addition, I claim that there
is a commonality among these diverse codes, a shared dynamic that
transforms modes of thought into communicative forms.

My understanding of Vygotsky's approach to such diversity was
deepened during the writing of this book, and during the subsequent
decade. When I first read Thought and Language, like many other read-
ers, I interpreted his statement, "Words play a central role not only in
the development of thought but in the historical growth of conscious-
ness as a whole," to mean that language and only language is critical
to human symbolic endeavors.22 Such an interpretation is not surpris-
ing, because Vygotsky did consider language as the primary vehicle of
conscious thought. His focus on language in thinking is linked to his
own life as a young Jewish man in Russia. His daughter recently
recalled the rich verbal culture of his home and his love of poetry.23

But his early interests and achievements were in the humanities, social
sciences, and philosophy, in addition to psychology. To his analysis of
the relationship of language and thought, he brought scholarly
breadth, creative insights, and a deep love of words. The resulting
work is inspiring. Thought and Language is one of the classics of the
human sciences.

In the present book, Vygotsky's influence is strongest in Chapter 5,
which looks at verbal thinking. He saw inner speech as serving a vari-
ety of functions: planning, reflection, and reordering and transforming
the known into new perspectives and insights. Vygotsky focused on
the spoken forms of this process; I add in this book new evidence
drawn from the notebooks of creative individuals of what I have come
to call "inner speech writing." This is a condensed, even cryptic form
of written language, which allows "experienced thinkers" to keep
abreast of their rapid bursts of thought. Such notes exemplify the
packed, telegraphic features of inner speech described by Vygotsky.
This chapter, with its applications and additions to Vygotsky's think-
ing, has been widely used by teachers to help students understand his
complex notions.

As I worked on other chapters in this volume, I started to see a
broader pattern of cognitive dynamics, of condensation and expansion,
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beyond those characterizing language as described in Chapter 5. I
found planning notes, drawings, and a generative use of mathematical
notations in the personal documents of creative individuals. I called
these varied jottings for the self "notebooks of the mind." Some of them
were later expanded and refined into accomplished works.

At the first publication of this book, my expansion of Vygotskian the-
ory met with bafflement from some colleagues. The pluralistic stance in
this book, concerning diverse languages of the mind, was disturbing to
their interpretations of Vygotsky's position about the primacy of lan-
guage in thought. I understood their concern, as my own early inter-
pretation of his theory had been akin to theirs. But since then, several
developments have supported the pluralistic position of this work. One
is Howard Gardner's continuing work in multiple intelligence. Another
is the theory of psychological tools (such as language, scientific dia-
grams, etc.) proposed by a leading Vygotskian, James Wertsch. And
third is the work of several cross-cultural researchers who have docu-
mented culturally diverse modes of symbolization. We have already
looked at Howard Gardner's multiple intelligences, so let's turn now to
James Wertsch's theory.

Borrowing a metaphor from Ludwig Wittgenstein, Wertsch writes of
the "tool kit" of psychological processes that mediate mental function-
ing.24 While physical tools are directed toward the external world, psy-
chological tools are symbol systems used by individuals engaged in
thinking. Wertsch sees these psychological tools as symbol systems that
mediate activities and represent their meanings. In describing these
tools, Wertsch quoted a passage from Vygotsky I had not seen when
writing this book:

The following can serve as examples of psy-
chological tools and their complex systems:
language; various systems of counting;
mnemonic techniques; algebraic symbol sys-
tems; works of art; writing; schemes, dia-
grams, maps and mechanical drawings; all
sorts of conventional signs; and so on.25

My findings support this view of varied psychological tools. I write of
languages of the mind, where Wertsch writes of psychological tools. Both
formulations view human thinking as varied and adaptive to historical
and cultural circumstances.

The pluralistic ideas of Notebooks of the Mind have also been used and
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expanded by scholars engaged in cross-cultural research. The develop-
mental psychologist Barbara Rogoff offers an argument close to those in
this book:

Each generation of individuals in any society
inherits, in addition to their genes, the prod-
ucts of cultural history, including technolo-
gies developed to support problem solving.
Some of the technologies that have received
attention as inherited tools for handling infor-
mation include language systems that orga-
nize categories of reality and structure ways
of approaching situations, literate practices to
record information and transform it through
written exercises, mathematical systems that
handle numerical and spatial problems, and
mnemonic devices to preserve information in
memory over time. . . . Japanese abacus
experts, for example, evidence specific but
powerful consequences of their skill in the use
of the abacus as a tool for mathematical oper-
ations. They use interiorized representations
of the abacus that allow them to mentally cal-
culate without an abacus as accurately as with
an abacus, and often faster.26

This description of psychological tools is informed by a Vygotskian per-
spective. It demonstrates the way in which a socially constructed arti-
fact—the abacus—becomes part of internalized thinking processes,
even shaping them hi significant ways.

There is a useful complementarity between cross-cultural studies and
research in creativity. Cross-cultural researchers identify specific contexts
in which development takes place, describing the various ways of know-
ing. And in many ways, cross-cultural work sets the stage for our study of
cognitive pluralism. But in any culture only a subset of human possibili-
ties are fully realized.

Those studying creative lives, on the other hand, look at more spe-
cific details. They study ways that different technologies, characteristic
psychological tools, and scientific and artistic symbol systems are inter-
nalized and expanded in the works of creative individuals over the
course of a lifetime. The study of creative lives provides specificity to
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our understanding of the languages of the mind. In Chapter 4, for exam-
ple, I describe the many kinds of pictorial models and their impact on
the development of young painters. I write of their voracious visual
appetite, of their studying early and contemporary masters, their fasci-
nation with photographic illustrations, their immersion in art books. In
short, I write of their internalization of visual conventions and culture,
which for many artists is necessary for their subsequent transformation
of the known into new forms and expressions.

These processes of internalization do not take place in isolation. They
are embedded in apprenticeships with parents, mentors, and distant
teachers. Vital relationships across generations and between peers are
documented throughout this book. When these collaborations are suc-
cessful, novices develop fluency, and learn how experienced artists and
scientists think. At the same time, such collaborations offer renewal for
the experienced individual and the use of shared knowledge for the
novice's development of self. From a Vygotskian point of view, these
interactions are central to the transformation of the novice into an expe-
rienced thinker. His well-known concept of the zone of proximal devel-
opment is relevant in this context: he proposes that what a child can do
with assistance today, he or she will be able to do independently in the
future. The primary application of this concept has been to learning and
development among school children. In this work, I broaden his
approach to include creative apprenticeships. Some of the best-depicted
examples of the transformation of joint experiences into the foundation
of an individual's creative development are drawn from the lives of
composers in Chapter 6. These musical apprenticeships reveal the pro-
ductive tension that exists between social connectedness and individual
voice—a recurrent theme in many creative lives.

Notebooks of the Mind challenges narrow interpretations of Vygotsky's
work. I hope this book can inspire new readings of some of Vygotsky's
key ideas and provide an entry for the newcomer to Vygotsky's thinking.
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Introduction

What is thinking? How much will we ever know of the ever-present
but changing human mind? When we ask about its nature, we ask ques-
tions of concern to all men and women. Interest in the processes of
thought is an ageless one. It is linked to the search for an understand-
ing of our species, homo sapiens. Today this inquiry is shaped by the
tools and quests of this age, by preoccupations of the last decades of
the twentieth century.

Human beings are characterized by a great plasticity of body and mind;
however, this plasticity can be narrowed by habit and by the fears of
the unknown. The philosopher Hannah Arendt has suggested that ha-
bitual responses (a certain kind of thoughtlessness) protect one from
the burdensome aspects of reality, "against the claim on our. . . attention
that all events and facts make by virtue of their existence. If we were
responsive to this claim all the time, we would soon be exhausted."1

While the power of thought is threatened by trivia, by the enormous
spill of information present today, such power is necessary for our
survival as a species. As we approach the limits of the abundance of the
earth, and our tenure is threatened by nuclear war, we need to learn
anew how to plan and construct a humane and lasting world. To do that,
we need to mobilize fully the creative possibilities of the mind.

But our knowledge of thinking is still limited. While we are awed by
the accomplishments of the gifted in the arts and sciences, our study of
thought has largely ignored them. The basic assumption that governs
this work is that a powerful resource for the understanding of thinking
is provided by the self-knowledge of the creative individuals among us.

1
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The diverse thought processes of artists, scientists, philosophers, and
historians are gathered and analyzed in these pages. Their thoughts on
thinking were elicited in the course of more than a hundred interviews.
Beside these conversations, the reading of letters, journals, biographies
and autobiographies, as well as works in progress, have formed the ba-
sis of this study of the notebooks of the mind. In the past, these prom-
ising materials were neglected by behavioral scientists, a neglect that
was noted by the American psychologist, Jerome Bruner, when he wrote
that "we know little about the use of the notebook, the sketch, the out-
line in reflective work."2 These reflective sources are extensively used
in this study of the mind, and their inclusion distinguishes this inquiry
from the growing number of experimental studies of thought in the cog-
nitive sciences.

Some aspects of human thinking can be studied effectively in the lab-
oratory. These include investigations of short-term memory, perceptual
and verbal comprehension tasks, and certain kinds of problem-solving
activities. Investigators as disparate as Herbert Simon and Jean Piaget
have obtained valuable records of the covert processes of thought when
they encouraged their subjects to verbalize while engaged in diverse,
problem-solving tasks. These methods, now called "protocol analysis,"
are widely used by cognitive scientists, students of writing, as well as
developmental psychologists. The neurophysiological studies of hemi-
sphere specialization have also enriched our knowledge of the mind by
helping to differentiate between the dynamics of verbal and visual
thought processes, and their respective linkage to the left and right sides
of the brain. Morton Hunt describes these rapidly developing fields of
study as follows:

Only within the past generation has there appeared the
empirical discipline called cognitive science—a hybrid
of psychology, computer science, psycholinguistics, and
several other fields—that uses experimental methods
to explore those unseeable processes and events that are
at once the most commonplace and yet the most
marvelous of human accomplishments.3

The astonishing increase in number and sophistication of the studies
of the mind within the last two decades attests to the compelling na-
ture of this subject. But the search foi roots of thought primarily
through works of experimental scientists imposes an undue limitation
on this endeavor. It is beyond the reach of these methods to specify the
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cognitive dynamics of slowly elaborated, complex, or creative mental
work. To unravel such sustained efforts is the focus of this work.

My approach has been to combine theoretical analyses with descrip-
tive accounts of what Jerome Bruner has described as "the swift flight
of man's mind at its best." Although a considerable portion of this book
is based upon reports and documents obtained from artists and
scientists—letters, notebooks, and interview materials—a sole reliance
upon them would result in a mere catalogue of the many ways of know-
ing. The objective of this work is to delineate the similarities and differ-
ences between thought in its mundane and creative forms, and to
complement and extend the analyses of thinking obtained from labora-
tory studies with a broad, theoretical, and interdisciplinary approach
to thought.

The theoretical writings of the cognitive psychologists L. S. Vygot-
sky, Jerome Bruner, and Howard Gruber have provided me with the
beginnings of a framework for this endeavor. Each of these psycholo-
gists has addressed boldly the exploration of the mind. And although
their work and their ideas differ in many ways, they have in common
their opposition to the widely held belief within psychology that the
study of the mind is beyond the resources of twentieth century science.
Their view stresses the processes of thinking rather than its products; a
developmental approach that focuses on the many transformations of
thinking; and exploration of the ways in which humans are engaged in
the construction of integrated and generative systems of thought. The
premise that underlies their work is well expressed by Stephen Toul-
min, who has written that Vygotsky's writings offer:

a novel unification of Nature and Culture that acknowl-
edges the variety and richness of historical and cultural
differences, without ignoring the general processes
involved in socialization and enculturation.4

A similar commitment governs this inquiry: I am interested in
discovering the shared dynamics in the various processes of thought,
while recognizing and exploring developmental, cultural, and histori-
cal differences in the mastery of thinking.

Thoughtful Accounts of Thinking

To attempt to answer the question What is thinking?, I have turned to
experienced and productive thinkers. These individuals devote many
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hours each day to intellectual labor, the success of which is dependent
upon their self-knowledge. Their insights are of great value in illumi-
nating the largely hidden processes of the mind. In this inquiry, experi-
enced thinkers have been asked to address some of the issues raised by
the many students of thought: How do human beings achieve both con-
tinuity and novelty in their thinking? How can one pull together into a
whole, fragments of reality that have previously been experienced as
separate in space and time by the thinker? And what nourishes sus-
tained productivity in the lives of creative individuals?

While such questions are important in shaping a broad exploration
of the mind, one has to be careful not to impose too rigid and prescribed
a structure upon individuals chosen for an interview. I tried to design a
flexible format for my conversations with the participants, and also to
provide them with an experience of some use. In the latter objective I
was encouraged by the comment of Nevitt Sanford, who wrote:

How do people benefit from being interviewed? They have
a chance to say things for which there had not
previously been an appropriate audience. They can put
into words some ideas and thoughts that had been only
vaguely formulated. . . .5

My first interviews were with physicists and mathematicians, for it
was their accounts that have highlighted for me the importance of vi-
sual thinking in the course of discovery. I had already learned that to
ask a person "How do you think?" blocked any ease in self-report. A
more effective approach was to introduce early during a session an ac-
count furnished by someone else in the participant's profession. A suc-
cessful paragraph to use in this way was Albert Einstein's answer to
the French mathematician Jacques Hadamard, in which he describes
some of his ways of thinking:

The words or the language, as they are written or spo-
ken, do not seem to play any role in my mechanisms of
thought. The physical entities which seem to serve as
elements in thought are certain signs and more or less
clear images which can be voluntarily reproduced or
combined.6

Some of the physicists were able to use this self-description by
Einstein as a starting point for discussing their own inner processes of
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thought. As my work progressed, I used a variety of means to initiate
discussion: I paraphrased self-reports by other participants; at times I
sent a few questions in advance to an interviewee, who asked for a chance
to think ahead. The sessions became longer: once interviewees became
involved in sharing memories, ideas, anxieties, and successes, they vol-
unteered more elaborate descriptions of their habits and processes of
work. I learned to move the talk from the specificity of each individu-
al's experience to eliciting broader descriptions. Some questions ad-
dressed whether an individual kept records of his/her promising ideas.
At times I quoted Stephen Spender, who has written, "My method . . .
is to write down as many ideas as possible, in however rough a form in
notebooks. (I have at least twenty of these, on a shelf beside my desk,
going back over fifteen years.) I then make use of these sketches and
discard others."7

In preparation for my talk with the English writer Jessica Mitford, I
had read most of her books and previous interviews conducted with
her. She agreed to speak to me after a common friend called her, an
approach that was helpful in establishing contact with a number of par-
ticipants. I prepared a number of questions in advance. One of these
was specific to Mitford's reported reliance upon her friends as readers
and critics of her works in progress. After ten to fifteen minutes of talk
based on the prepared questions, Mitford started to speak freely, re-
calling some of the events in her childhood which contributed to her
becoming a writer:

I used to write a fair amount as a child. We were all tre-
mendous letter writers. I mean if one was away from
home, one would write to one's sisters two or three
times a week, all of them, and parents and such. We
would illustrate them, the letters and everything
else. . . . People used to say when I started doing Hons
and Rebels, you write such good letters, so why don't
you write a book?

In describing her methods of work, Mitford sketched an approach
that was shared by others: "The first thing to do is to read over what
you have done the day before and rewrite it. And then that gives you a
lead into the next thing to do, and then it sort of goes. . . ." Her de-
scription illustrates "the dialogue between the thinker and his written
words"8 of which Jerome Bruner has written, and which is also vividly
sketched in D. N. Perkins's The Mind's Best Work,
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It was not always easy to ask relevant questions of individuals who
treasured their time, and were somewhat weary of social scientists. I often
sought the assistance of friends when preparing to work with an indivi-
dual whose field I knew but slightly; they introduced me to the language
that characterized discourse within such a field, and sometimes gave
good suggestions for questions to ask of individuals I did not know.

The settings in which I spoke to the participants varied. Most of my
interviews took place in the home or office of the interviewee, but there
were some interesting exceptions: the choreographer Eliot Feld was re-
hearsing his company for a performance at the Delacorte Theater in New
York's Central Park when we met. His assistant worked with the danc-
ers while we sat on the hard bleachers, and Feld spoke of his work. The
sight of the dancers furnished an interesting but at times diverting coun-
terpoint to his words. Another memorable interview was one conducted
with Aaron Copland in Santa Fe. He was between rehearsals with the
Santa Fe Chamber Music Orchestra, enjoying walking through the plaza
with his life-long friend, Harold Clurman, the director. We were given
a quiet office in a downtown hotel for the interview, and while I ad-
dressed most of my questions to the composer Copland, some of the
most interesting answers came from Clurman, who had observed his
friend at work and play for more than fifty years. When I asked how he
started a new work, the composer hesitated. Clurman suggested that
the start was frequently a single musical phrase that the composer re-
peated many, many times. Copland smiled and commented, "It sounds
rather dull the way you put it, [but] each time you repeat it you have
different ideas as to where it might go."

These talks were always exciting for me: they provided an opportu-
nity for the person being interviewed to express new ideas about him/
herself and were full of surprises and unexpected turns of thought. All
of these conversations included several themes: the earliest develop-
ments of the person's interests; the nature of his or her training and
apprenticeships; the shaping of "invisible tools"—that is, their craft and
creative intensity; some descriptions of daily routines; the biography of
a recent work and reports of collaborative endeavors. There were ques-
tions about the individual's sources for new and generative ideas, and I
probed, sometimes with difficulty, for the participant's insights concern-
ing the more hidden, covert processes of thinking.

The hundred creative individuals who cooperated in this endeavor
were not selected through traditional sampling methods. Instead, I
relied on personal contacts, and the writing of many letters. And at
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times I was helped by chance in finding individuals who consented to
be interviewed. (A list of those interviewed can be found at the end of
the book.)

In one area, though, I was determined to create a balance—that be-
tween male and female participants. Traditionally the study of thought
has been the domain of men; women were considered to be too subjec-
tive and lacking in the sustained commitment necessary for distinguished
achievements, to be taken seriously as thinkers. These beliefs were un-
wittingly symbolized by the great French sculptor, Auguste Rodin. His
well-known Le Penseur (The Thinker) is a seated, male figure. In the
larger-than-life model exhibited in the garden of the Rodin museum in
Paris, one sees the heavy head resting on a fist; the statue reveals taut
and compact energy. In one of the rooms inside the Rodin museum
there is another statue. It is a small head which bears the title La Pensie
(Thought): the face is soft, the eyes are luminous, the brow is clear. The
difference in the scale and the power of these two figures captures well
the relative importance assigned to men and women in the traditional
literature of the intellect, and the odd separation of "The Thinker" and
the "Thought."

Notebooks of the Mind attempts to overcome this legacy of the tradi-
tional view of thought as a primarily masculine occupation. Women and
men were interviewed in nearly equal numbers to form the descriptive
accounts of thinking. The female as well as the male imagination in the
arts and sciences was explored. The thrust for diversity and balance is
part of the general approach in this book, where I seek to follow the
advice of the British scientist P. B. Medawar:

The analysis of creativity in all its forms is beyond the
competence of any one accepted discipline. It requires a
consortium of the talents: psychologists, biologists,
philosophers, computer scientists, artists, and poets
will all expect to have their say. That "creativity" is
beyond analysis is a romantic illusion we must now
outgrow.9

One form of Medawar's "consortium of talents" is provided by the
many thinkers interviewed for this examination of the life of the mind.
But the study of transcribed interviews affected my thinking as well,
for it forced a shift in my focus as I wrote this book. My first work-
ing title was The Leap. I had hoped to penetrate those rapid moments
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of insight and discovery that have fascinated so many previous writers
on creativity. As the work of analyzing the interviews proceeded, a
different conception of sustained and productive work emerged: while
some thought processes are indeed rapid and condensed, the transforma-
tion of those inner shorthands into artistically and intellectually convinc-
ing achievements requires craft, logic, mastery, and commitment. Ben
Shahn, the painter, described the dialectics of creativity as "the long ar-
tistic tug-of-war between idea and image." It is this tension between idea
and its realization, between an individual's "network of enterprises" (Ho-
ward Gruber's term) and the limitations of a single work—a tension
which propels much of thinking—that became the new focus of Notebooks
of the Mind.

The Languages of Thought

A new work of an artist may start with a phrase or that of a scientist
may begin with an image, but each represents a nucleus of under-
standing that painstakingly unfolds through labor, craft, inspiration,
and the careful nurturing of time that separates the beginner from
those with experience. Great variations exist between artists and scien-
tists, and even within a single field such as writing, in the ways in
which experienced thinkers embark upon their work. But in all cases,
the beginnings of creative endeavors are linked to one of the many "lan-
guages of thought."

The choice of such a language, or inner symbol system, is not always
a conscious one. It is embodied in the history of an individual, be-
ginning with his or her efforts at reflection that first developed in child-
hood. But the transformation of what is heard, seen, or touched is de-
pendent upon the individual skill of the human mind in representing
experience as images, as inner speech, as movement ideas. Through
these varied languages of thought, the meanings of these experiences
are stored and organized.

Experienced thinkers' reports and recollections aid in the depiction of
the varied transformations that lead from the young child's play to the
formation of a powerful, internal mode of representation. Of central
importance to the formation of a language of thought, and to the develop-
ment of one's talent, are the varied apprenticeships of intellectual and

rtistic work.
The early chapters of this book deal with the development of think-

ing among those interviewed, and the ways in which these men and
women, while young, were driven by their need to know and to ima-
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gine. In later life, as experienced adults, they revealed a power and
intensity in their thrust toward coherence, while still maintaining a
clarity of vision akin to the freshness and magic of childhood. Thus, in
Part One the examination of thought is approached developmentally.

In the later chapters, which form Part Two, the focus is upon the
varied forms of thinking, as revealed in verbal and visual thought, in
scientific thinking, and in what Copland has called "the languages of
emotion," or the thoughts that are realized in music and in choreo-
graphy. A dual task is inherent in these chapters: on the one hand I
explore the rich variability of the process of thought, while I also search
for the shared cognitive dynamics that cut across the many domains
of knowing.

Thought is embedded in the structure of the mind. One way to think
of this structure is to view it as formed by networks of interlocking con-
cepts, of highly condensed and organized clusters of representations.
Some of these concepts are pulled rather easily into consciousness, while
others become accessible only when an individual, confronted by new
challenges, conjoins and transforms inner thoughts into overt and com-
municable forms that can be shared.

The varied manifestations of thought, such as writing, mathematical
formulae, and musical compositions are the end-products of the mul-
tiple transformations of thought. These very forms of externalized
thinking also constitute the basis of internal thought. The full interplay
of these external and internal processes of thought has not been ex-
plored in the past; their interaction constitutes one of the major themes
of this work.

"The Creativity of Thinking" is the last chapter-of this book, where
I ask once more, "What is thinking?" To think, it seems to me, is to
hold an idea long enough to unlock and shape its power in the varied
contexts of shared human knowledge. There are differences among
human beings in their willingness to pursue and hold the power of ideas,
and it is within this domain that the similarities and differences be-
tween thought in its mundane and creative forms may live. Throughout
the volume these questions are examined by joining theoretical analyses
with descriptive accounts, and by contrasting daily and extraordinary
achievements of the mind, to use each to bolster, to highlight, and to
sharpen our understanding of the ways in which we think.
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PART ONE SOURCES OF THOUGHT

Sources of Thought

From the beginnings of life, the inward flow of sensations and experi-
ences is organized by the brain in a variety of ways. The transforma-
tion of what is heard, seen, or touched is dependent upon the skill of
the human mind in representing events as images, as inner speech, as
kinesthetic symbols. Through these varied forms or languages, the con-
sequences or meanings of these experiences are stored.

The emergence of a particular language of thought is embedded in
the history of an individual, in his or her first efforts at reflection devel-
oped in childhood. Among these are the activities a child chooses to
participate in and the internalized representational processes that de-
rive from his or her participation. Preference to learn by touch, by vi-
sion, or by language is developed by children and young adults in the
course of sustained inquiries, and from these emerge a reliance upon a
particular way of learning. These contribute to the establishment of an
internal hierarchical system of symbolic processes.

As a person grows up, cycles of activity, and the internalized knowl-
edge based upon them, are molded by the particular setting in which
one is raised. The opportunities and content of children's learning are
historically and culturally patterned. These are further shaped by fam-
ily interactions, which provide models and motivation for the acquisi-
tion of knowledge. Although differences in one's "language of thought"
have been discussed in the psychological literature of the mind, few
studies have examined the developmental history of verbal or visual
thinking.

11
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A variety of sources are used in this examination of the childhood
roots of a dominant language of thought. These include interviews with
artists and scientists; a search through varied biographical materials for
subjective accounts of the role of early years in an individual's approach
to his or her work; and the inclusion of psychological material—both
theoretical notions and the results of empirical studies—of relevance to
the beginnings of thinking.



1 / The Beginnings

Art bids us [to] touch and taste and hear and see the world . . . and
[it] shrinks from all that is of the brain only, from all that is not a foun-
tain jetting from the entire hopes, memories and sensations of the body.

W. B. Yeats

Movement is a basic human experience. It heralds life inside the womb,
and it becomes an expression of need and intent once the child is born.
The experience of the self, and of all that immediately surrounds a young-
ster, is linked to children's explorations of both.

But great variations occur in the role of movements as a lasting source
of knowing. All children are born into a culturally patterned environ-
ment; the shared tasks of confronting them, such as learning to talk, to
walk, and to attach meanings to their experiences, are reflected in their
cognitive strategies. But their strategies are also an expression of the
particular features of their culture. The changing systems of children's
thoughts are variously shaped by the prevalent methods of physical and
economic survival, by the language and visual symbols used by their
people, and most importantly, by the ways in which care and instruc-
tions are ordered by their society.

In the course of socialization, children born into tribal and some agri-
cultural communities find themselves nurtured, as well as instructed,
by touch as well as by word. Between birth and the time that these young
children learn to walk, they spend many hours strapped to the backs of
their mothers and other caretakers. In this position, they can observe
the life of their community in a way that is not possible to children who
are placed in cribs and playpens. In addition to these visual observa-

13
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tions, these infants learn of the cycles of day and night, of work and
rest, through the touch and the feel of the body of those who nurse,
nurture, and carry them.

Communication across generations through the caring hands of one's
elders is not always remembered by the growing child. We need to look
at the consequences of these early motoric and gestural interactions
through the special prisms of cultural comparisons, and through the
detailed study of body movements. As yet, these sources are limited,
as is our knowledge about the lessons in the thinking of the body,
a kind of learning that is amplified by children's joint activities with
their elders.

The Thinking of the Body

There are interesting differences between Western, technological socie-
ties and tribal communities in the way in which language, observational,
and exploratory learning provide the fabric for the transmission of knowl-
edge from one generation to the next. Soon after birth, children in highly
industrialized societies are placed in cradles or cribs for many of their
waking hours, as well as for their periods of sleep. Away from the hu-
man body, of which they were part for many months, they learn to rely
upon the voice of their mothers (or caretakers) to bridge the physical
distance between themselves and others. In this way, while they dis-
cover some things by touch and by the increasingly voluntary move-
ments of their own bodies, they come to pay close attention to sounds,
and to the words of those who are older than they are, long before they
themselves are able to speak.

Language thus becomes a highly significant process in the techniques
of child-rearing in industrialized societies, a fact that should not be sur-
prising in view of its pervasive importance through all phases of our
lives. Young children are motivated to close the gap of their separate-
ness by communication. During the first decade of their lives, they learn
to internalize the social dialogue in which they have first passively and
then actively participated. Inner speech becomes the basis of their ver-
bal thinking, and for many Western children it is the primary means by
which they represent the world to themselves.

A different pattern of learning characterizes tribal societies in which
adults include children in most of their activities. Children can observe
adults at work at a very young age—farming, making jewelry, build-
ing. Their lives are interwoven with those of adults, but they are sel-
dom given specific verbal instructions in how to carry out that which
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they have observed. It is likely that in this kind of observational learn-
ing, where the verbal aspect of the learning process is slight, the inner
representation of what has been learned is replete with images and
movements.

"Knowledge is tied to actions," stated the Swiss psychologist Jean
Piaget, in a discussion of the development of intelligence. It is through
children's explorations and discovery of what is common or generaliz-
able among their actions that their "schemes"—the first structures of
the mind—are formed. The considerable energies of the very young are
used to manipulate objects; they kick, pull, lick, and reach. Piaget has
written that in these ways children learn to know their world, its perma-
nence as well as the significant changes they have to adapt to. Their body
is both a shelter and a trap, which they extend and modify as a con-
sequence of their actions. Already, at the age of two, children have
learned of their strength and their intent, as well as of the hard boun-
daries of their environment. Through their varied acts and discoveries—
or constructed relationships—young children have superseded the buz-
zing confusions of their infancy. In an interview, Jean Piaget summarized
some of the key developments during this period as follows:

The sensory-motor period is extremely remarkable in de-
velopment, because it is during this period, from birth to
the middle of the second year, that the most
fundamental and rapid changes take place. At birth,
there are only isolated actions like sucking, touching
things by accident, listening, etc. And furthermore,
everything is centered in the infant's own body. For the
infant, objects do not exist in themselves, and the infant
is not conscious of itself as a subject. . . . But during the
first year and a half or so, a Copernican revolution takes
place, in the sense that now the child's own body is no
longer the center, but has become an object among
objects, and objects are now related to each other by
either causal relationships, or spatial relationships, in a
coherent space that englobes them all. All of these basic
changes take place before there is any language, which
demonstrates to what an extent knowledge is tied to
actions, and not only to verbalizations.1

It is through the internalized consequences of these actions that the
first sense of the world and the self within it are constructed. And these
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may also be the final test of knowledge obtained by more abstract means.
Nevertheless, "enactive representation," or thought linked to move-
ment, usually escapes the understanding of adults, for it is the visual
and verbal explorations of reality that are most commonly and easily
shared by members of Western communities.

Why is it so difficult to conceptualize this link between action and
thought? I believe that the answer lies in the notions of thought trans-
mitted in our educational institutions.

Young children engage their bodies in the search for information and
knowledge, a process which is so effectively described by Piaget. And
many individuals who are not affected by the Western methods of school-
ing do rely on their limbs and their eyes, as well as their minds, in solv-
ing problems. But this method of learning has been discouraged in
the schools of the industrialized countries. Here, most of education
consists of seated learning. Even the physical organization of most of
the schools is based on the widely held assumption that the best way to
teach children is by having them listen carefully to the voice of the teach-
ers. (In this way, the early reliance upon language as a major method
of child-rearing is further reinforced.) This pervasive experience, in which
we have all taken part and have all been affected by, shapes our repre-
sentations of thought. Our images and discussions of the processes of
the mind are often devoid, as a result, of any active bodily components.

Although most generalized discussions of adult thought minimize or
ignore the relevance of the thinking of the body, some individual art-
ists and scientists have referred to these as central to their own intellec-
tual undertakings. The well-known British psychologist Richard Gregory,
whose book The Intelligent Eye is written at the interface of psychology
and physics, told me: "I tend to figure experiments around apparatus.
And even when I am preoccupied by a philosophical problem, I imag-
ine myself working with a structure which is real, physical."*

The importance of motion in the conceptualizations of physicists was
described by Einstein in his so-called thought experiment, in which
he imagines himself riding through space, astride a light wave, and
looking behind him at the next wave. In this way he constructed a visual-
kinesthetic image of some principles of relativity. Einstein liked to re-
experience space the way children do, and from such a vantage point,
examine physical phenomena by being, as he wrote, "sympathetically

The author's interviews with experienced thinkers are listed at the end of
the volume. No additional footnotes will be given for these materials. Whenever
possible the interviewee checked quoted materials.
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in touch with experience." The reliance upon a kinesthetic imagination
is shared by other physicists as well (for example, Percy W. Bridgeman
and Seth Neddermeyer). But a more surprising reference to kinesthetic
thinking has been made by William Rohwer, an educational psycholo-
gist at Berkeley, California, who was a pioneer in the study of verbal
and imaginal representational processes among children. He found him-
self uneasy at the polarity drawn by his colleagues between these two
aspects of symbolic systems. His search for a more encompassing the-
ory may be due, in part, to his own way of remembering. During our
interviews, Rohwer realized that he recalled events in his past neither
by visual flashes nor by a sole reliance upon verbal reconstructions; he
used cues, such as posture, in his memory. (These aspects of his think-
ing may have become clearer to him in the course of our interview.)

In talking with me, Rohwer recalled that as a boy he spent most of
his Saturdays listening to ballgames and watching them on television;
though he was tall and strong he could not participate in games due to
a heart condition. He was forced to play these games vicariously, con-
scious of the varied ways the athletes used their bodies. He wondered
whether these experiences, the heightened awareness of the possibili-
ties of motion he watched and the smaller motions he felt internally,
were the basis of his current reliance upon kinesthetic memory.

Many of the scientists and artists I spoke with stressed a similar rela-
tionship between modes of remembering and modes of conceptualization.
It was easier for them to introspect about the workings of their mind by
becoming aware of their habitual ways of storing information, and then
to attempt to answer the question: "How do you think?"

Some individuals had no difficulty in identifying their primary modes
of thought. Basil Bernstein, a well-known British sociologist, spoke of
his basic paradigms of theory-construction in bodily, existential terms.
In an inquiry into social transmission, where the concept of boundary
strength is important, he evoked the feelings of boundaries by relying
on very fundamental, easily felt statements such as: "things must be
kept apart" and "things must be brought together." In the introduc-
tion of his most recently published volume, entitled Class, Codes and Con-
trol, Bernstein writes of this "tense dialectic":

When a set of concepts do not work, it is as if one's own
sense of the social is obscured. When they do, then
one's own biography is continuous with the
formulation. Concepts, I believe, for some, look
outwards and inwards. Their generality finds its spring in
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the analysis of inner space. [My emphasis.] I am sure this is
not the case for all; or perhaps for some, the
relationship between the conceptual world and the inner
world is more attenuated and so less transparent. ... It
is sometimes as if the condition for re-arranging is the
re-arrangement of parts of oneself, yet the
re-arrangements of parts of oneself can only be done
when the concepts have been formed. Outside and inside
are linked by a tense dialectic.2

Bernstein's theoretical explorations are linked to his "analysis of the
inner space" as he makes clear in the passage quoted above. He speaks
of the motivation that propels him toward theoretical work with un-
usual force and a willingness to be introspective: "My basic metaphor
is that of being caught in the jaws of a trap; but, the springs of the trap
can drive one's thoughts going, in flight. So you can feel briefly the
sense of your own trajectory. And that, is what I think I very deeply
need, the sense of that possibility."

In his recollections, Basil Bernstein is able to elucidate the meaning
of his phrase, "one's biography is continuous with the formulation (of
one's effective concepts)." As so many children whose childhood was
troubled, he observed and explored human relationships carefully, and
he attributes his ability to identify with others—even with their ges-
tures and bodily postures—to the events of his early years.

While there were differences in the approaches of Rohwer and Bern-
stein, as the two men and their work differ, there exists a common
core to their understanding of thinking. They both emphasized a link
between movements and thoughts, and thus gave substance to the oft-
used expression—acts of thinking—a connection obscured in the un-
derstanding of most individuals. The specific childhood experiences of
these two behavioral scientists may have intensified their reliance upon
their body as an instrument of thought, and as a generative source of
their thinking.

As yet, little systematic information is available about the choice of
verbal language or of movements as the primary means of reflection
and expression in a person's life. The full elaboration of a symbolic pro-
cess, or of the mixture of two processes, is linked to significant events
and circumstances in the life history of individuals.

Of additional interest to a discussion of the first language of thought
as "the thinking of the body" is the impact of cultural factors. It is here
that the growing bond between external actions and internalized con-
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cepts is first forged, and it is in the reliance upon movements as thoughts
that individuals and societies differ most dramatically from each other.

In American Indian communities, as in many other tribal and agri-
cultural groups throughout the world, dance is not simply a physical
and emotional expression of the individual; it is significant in the ritu-
als and the celebrations of shared experiences on the part of an entire
society. The many functions of the dance are evoked by John Martin,
the dean of dance critics:

Dancing is involved in practically every important expe-
rience in the lives of both individuals and of people as a
whole. There are dances of birth, of death, of coming of
age, of courtship and marriage, of fertility, of war and
pestilence, of casting out devils, or curing the sick.3

Young children of tribal people join their dancing elders as soon
as they can walk; at a later age, they receive special training in the
religious dances of their clans. As they watch and participate in these
social gatherings, children can gain important insights into the his-
tory of their people. Among the Southwestern Pueblo people, this
history is represented in their many pantomimic dances for among
the events "danced" is that of the first arrival of white men in their
village.

Through the Deer and Buffalo dances, children may receive lessons in
natural history, related to the capture, habits, and movements of these
animals. But most importantly, dancing sustains the circle of life among
members of a closely-knit community. In participating in these dances,
children experience the continuing fact of their belonging to the clan
and tribe.

In industrial societies, dancing performs a more limited role, most
frequently seen as one of entertainment. Choreographers and dancers,
of course, see the expressions of the body at the center of their work;
they view movements as means by which both simple and complex in-
tentions are realized by human beings. But these uses of physical ex-
pression are seen by others in our society as the restricted domain of
these specialists.

The beginnings of the work of a choreographer are usually rooted in
simple movements. Merce Cunningham has emphasized in his choreo-
graphic work the effects of gravity upon the human body. Stanley Rosner
and Christopher Abt, who have interviewed representatives from the
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arts and the sciences for their book The Creative Experience, asked Cun-
ningham to describe his approach to the dance:

In my choreographic work, the basis for the dances is
movement, that is, the human body moving in
time-space. The scale for this movement ranges from
being quiescent to the maximum amount of movement
(physical activity) a person can produce at any given
moment. The ideas of the dance come both from the
movement, and are in the movement.4

A simplicity and starkness is evident in the approach represented by
Cunningham, which differs greatly from a choreographer such as Eliot
Feld, whose ballets have been enormously successful in the last few
years. Nevertheless, they share an emphasis upon working with their
own bodies first, as the starting point of a new dance. Eliot Feld told
me, "I do it (the beginnings of a dance) on my own body first, then I
look at it on someone else. You have to make it up in your body; you do
not make it up in your mind." But the symbolic meaning of movements
is in the awareness of dancers, whose reliance upon the emotional and
evocative power of their work is ever-present. The choreographer of
"Paz," the young Puerto Rican dancer Miguel Godreau, described the
beginning of his composition by capturing in words the relationship
between movement and meaning. "The whole thing of the beginning
of the dance is 'have pity on us!' I dance it by covering up my body
and by slowly moving out of a hole. We dig our holes and then we try
to escape them."

In a society where bodily awareness is a poorly explored source of
knowledge for most individuals, dancers, choreographers, athletes, and
movement specialists contribute to a rediscovery of the sense of ex-
hilaration and empathy produced by movements. They reshape com-
monly held conceptions.

"The body is flexible, a fluid energy field that is in a process of
change from the moment of conception until the moment of death. The
flesh is not a solid, dense mass; it is filled with life, consciousness, and
energy" writes Don Johnson, a philosopher turned Rolfer, in his book
The Protean Body.5 It is in this sense that Yeats wrote of the "hopes, me-
mories, and sensations of the body." For the movements of the body
have both an immediacy of feeling and a symbolic meaning that give
expression to "The Thinking of the Body."
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The Language of Vision

"Learning about the world is a matter of experiencing space. The deci-
sive discovery of my childhood was that eyes can reach much farther
than hands, that we first come in touch with the world through our
eyes." This is the way Oskar Kokoschka, a pioneering modern painter
of Viennese origin, presented the visual primacy of his thinking. In his
autobiography My Life, he recollected some of his earliest images span-
ning his nights of a childhood crib:

"Though I was unable to reach the wall from the cot,
I remember the pattern of wallpaper on it—a scattering
of gaily coloured flowers. . . . For as long back as I
can recall, I have lived in space, not in time. . . .
My childhood memories are not co-ordinated chrono-
logically, as you might expect in a biography, but
visually."6

Many painters, film-makers, and poets are able to recollect some of
their earliest, vivid images. They are conscious of the power of this vi-
sual mode of remembering and knowing, which differs in important
ways from kinesthetic and verbal thought. Kokoschka's phrase, "I have
lived in space, not in'time . . .," captures some aspects of a visual ori-
entation as it directs the attention to the completeness and interrelated-
ness of the visual world.

From the beginnings of a child's life—even at the stage when infants
learn primarily by touch—perception consists of active and exploratory
approaches to one's surroundings. This is not a process where images
simply register upon the so-called wax-tablet of the mind. The Hungar-
ian painter Gyorgy Kepes describes the activity of seeing in his book
The Language of Vision as follows:

To perceive an image is to participate in a forming
process; it is a creative act. From the simplest form of
orientation to the most embracing plastic unity of a work
of art, there is a common significant basis: the following
up of the sensory qualities of the visual field and
the organizing of them. Independent of what one
'sees', every experiencing of a visual image is a
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forming; a dynamic process of integration, a 'plastic'
experience.7

The study of vision has long intrigued philosophers and painters and
more recently physicists as well as behavioral scientists. Many of these
people have approached this domain of human cognition as the source
of important paradigms in the study of their disciplines. To me, the sim-
plest way to introduce the manifold functions of the visual mode of know-
ing is to examine, briefly, the development of visual perception and visual
thinking in children.

In exploring their visual fields, infants both scan the different por-
tions of their immediate environment, which helps them in assessing
the background or context of their perceptions, and they focus upon
those specific details that are of adaptive value to them. Thus, the fluc-
tuating relationships between figure and background are both given
and achieved in the act of seeing. The former, or given, aspect of the
visual experience is linked to some of the "wired-in" perceptual me-
chanisms of the human brain, which are available to the infant from
birth. These mechanisms assist the infant in organizing the whirling
confusion of his or her world. But, the full achievement of human,
visual perception consists of a lengthy process of constructive activity.
As the psychologist Ralph Haber noted, "the perceiver may see the
world before he knows it." To achieve knowledge of what they see,
children have to attach meaning to the different patterns of light they
perceive.

A child's first visual task is then to construct a flexible framework built
from the conjoining of the raw materials of vision, and from the con-
tents of single glances. Since the information to be derived from single
glances is sparse and insufficient, the young viewers need to go be-
yond what they offer, and interpret what they see—in any single mo-
ment—with the help of what they have seen in the past. The English
psychologist Richard Gregory characterizes this process of interpre-
tation in his clearly-written book The Intelligent Eye: "Perception must,
it seems, be a matter of seeing the present with stored objects from
the past."8

The mental work entailed in these various efforts of linking past and
present information is not limited to the visual experience. Such con-
structive acts characterize touch and hearing as well. One description
of this crucial, unifying process in perception and cognition is given by
the psychologist Ulric Neisser:
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The central assertion is that seeing, hearing and re-
membering are all acts of construction, which may
make more or less use of stimulus information de-
pending on circumstances. The constructive processes
are assumed to have two stages, of which the first
is fast, crude, wholistic and parallel, while the
second is deliberate, attentive, detailed and se-
quential.9

The full cycle of perceptual learning requires an additional stage of
activity beyond the ones summarized by Neisser. First, the young viewer
extracts information from the data to be yielded from his or her senses
(these sense-data include both the crude and the detailed aspects of in-
formation specified above). Next, the child superimposes the perceived
pattern upon the previously stored information that has been transformed
and stabilized in some way. And finally, the child actively tests the new
precept, its properties and potentialities and externalizes his or her new
knowledge. In this way, humans store the significant aspects of the past
and anticipate the future.

The beginnings of an artist's work bear some similarities to the ener-
getic and constructive mental processes of children. The oft-repeated
analogy can be pushed to dangerous extremes, where the artist is de-
picted as childlike; no such simplistic idea is suggested here. Any com-
monality is in the sharpness of their vision, in their pleasure at looking
and seeing, and their shared need to integrate radically (and with imagi-
nation) what they see. Subsequently the child, whose attention span is
short, ceases his or her efforts, while artists and scientists have the power
to work with their images.

One example of a highly pictorial "birth of an idea" was described to
me by Andrew Ferguson, who was one of the producers of the Childrens'
Television Workshop. He is a man whose imagination is thoroughly
visual, but who can translate his inner processes into clear and well for-
mulated language. He described the beginnings of one of his favorite
documentaries in the following way:

One day I was up very early, and saw a group of [black]
kids waiting for a bus. I went over to them and saw that
they were carrying their breakfast. They were being
bussed to a white, suburban community. Just seeing
them there—standing—started me thinking about
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bussing. . . . Then I saw the kids as part of a film; I first
saw them in a tight little frame, like portraits. You don't
know where they are going because they are just cute
little faces. And, then you are beginning to pull them
around, you present them and what they are waiting
for. . . . The film never starts with an idea. It never
happens that way to me.

In this account, Ferguson emphasizes the visual birth of a new work.
He is keenly aware of the power of images in his mental life, and he
knows how to use the visual medium of communication. The way the
camera circles around the subjects of a film, closes in upon them, and
telescopes changes in time and space is the means by which he pre-
sents the viewer with varied points of view.

Somewhat different is the origin of a film idea described by the great
Italian director Federico Fellini. His starting point is not a cameo in a
single frame, but a landscape of faces:

The richest part of this preparation [for a movie] is the
choice of faces, heads, that is to say the film's human land-
scape. During this period I am capable of seeing . . . five
or six thousand faces . . . that suggest the comportment of
my characters to me, their personalities, and even the
narrative cadences of the film; I would be tempted to say
that this is the most serious phase of my preparative work.10

These efforts at selection, condensation, and interpretation—which
characterize the work of visually talented individuals as they link their
impressions into a landscape—are processes which, though present in
young children, are dulled by habit among most adults. Most of us ex-
posed to a certain visual setting fail to vary our viewpoint, or our trajec-
tory. Exposure to many streamlined approaches, such as commercial
art and commercial television, further contributes to our stereotyped
and limited vision. To expand the mundane limits of our human sensi-
bility, we depend upon the work of gifted individuals.

Poets and graphic artists are unusually conscious of their heightened
awareness to sights, to sounds, and to their own early memories. Ste-
phen Spender, the English poet, best described this quality of his artis-
tic work in an essay entitled "Making of a Poem":

The poet, above all else, is a person who never forgets cer-
tain sense-impressions which he has experienced and
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which he can re-live again and again as though with
their original freshness.11

This often reprinted essay by Spender is unique, as it offers an unusual
insight into the working methods of the artist and his search for an un-
derstanding of the roots of his imagination. In addition to this empha-
sis upon sense-impressions and their great value to the poet, Spender
details another process of significance to the construction of his poetic
images—the way in which visual impressions are transformed into sym-
bolically meaningful ideas. In one of his many notebooks, Spender re-
corded a striking image: "the sea stretched under a cliff . . . the small
strung-out glittering waves of the sea lying under the shore like the
strings of a harp which catch the sunlight." But the image, in and of
itself, was not satisfying to him, and he worked with it further:.

Looking at this vision in another way, it obviously has
symbolic value. The sea represents eternity and death,
the land represents the brief life of the summer and of
one human generation which passes into the sea of
eternity.12

The attempt to find the significance of what is seen, to discover its
meanings, is an effort that is not solely of the poet's making. Children,
too, search for a coherence in the sights and sounds which surround
them, but the poet both encompasses and examines larger issues.
Poets approach war and birth through the crystallized experience of
their senses.

All children scribble, then draw. They experiment with varied graphic
forms, and they attempt to give shape to what they see and imagine.
The very activity with crayons and paint is pleasurable to the very young
child. At first it is similar to the preverbal rehearsal with sound and
tonal variation, which is an essential stage in the acquisition of language.
During the spontaneous self-instruction of play, children draw mandalas,
crosses, and other basic forms. They combine these into the first human
images of their own making. Yet, drawing is somewhat independent of
their covert images. The two lines of development—internal represen-
tations and graphic expressions—have not yet been joined.

Young children are able to depict a variety of themes through forms
they achieve and reproduce playfully. But once their emotional and nar-
rative intent becomes complex, their graphic means are no longer ade-
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quate to give an external form to their inner flow of images. Most children
at this stage stop drawing or modeling with clay; others, who in the
informal apprenticeships of their home, or through unusually fine teach-
ing in school, are able to acquire and internalize the powerful means of
the visual media, continue to express themselves through graphic means.
In this way, the children's spontaneous, play-derived forms are
combined—in the course of their continued efforts—with the culturally-
shaped images and art conventions of their society.

Some unity of these diverse aspects of development is a crucial phe-
nomenon in human growth. In visual development, objects that are dose
at hand are linked to those at a distance through perspective. One dis-
covers repeatedly in the development of children that separate lines are
united through their activities. In Thought and Language, the Russian psy-
chologist L. S. Vygotsky illustrated the intertwining of communicative
language with nonverbal thought. He wrote: "at a certain point these
lines meet, whereupon thought becomes verbal and speech rational."
The fusion of children's spontaneous concepts with those derived from
adult, scientific knowledge is another process, which Vygotsky accounted
for "as starting from apart, they move to meet each other."

The advantages, as well as the dangers, in the growing connections
between these diverse processes are described by Ernest Schachtel in
Metamorphosis:

During this development he explores, in the playful en-
counters of childhood, an expanding environment and
an increasing variety of object aspects in exercising his
growing sensory-motor capacity. While part of this
exploration takes place in the spontaneous and
immediate encounter with the objects, an important part
consists in the increasing acquaintance with their
meaning in culture. Such learning on the one hand
enriches the object world of the growing child to a
degree which could never be reached by an isolated
individual. On the other hand, it also increasingly
supplants the child's original approach to the objects,
and, especially in our time entails the danger of closing
his openness toward the world and of reducing all
experiences to the perception of such preformed cliches
and 'angles' as make up the world of 'reality' seen
by the family, peer group, and society in which he
grows up.13
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The growing child, as well as the visually naive adult, depends upon
art and artists to overcome a premature closure and habituation in
seeing. And the availability of rich and varied models of graphic forms
is of particular importance to those who seek to express themselves
through drawing, sculpture, or photography. The transformation of
their inner image-world into graphic forms is more complex and elusive
than is the transformation of inner speech into expressive and poetic
language-

Many artists have spoken of the impact of family members and oth-
ers close to them upon their artistic development. One account of the
importance of seeing and collecting art works upon her interests as a
child was given by Martine Franck, a well-known European photogra-
pher who told me:

I come from a very visual background. I was surrounded
by paintings throughout my childhood. My father, who
loves painting, collected them. Ours is not an academic
background, but there was always this great love of
paintings, which is, as I think of it, a great Flemish
tradition. (Ms. Franck is of Flemish descent)

When I was a child, I very early started to collect
postcards of paintings. My parents used to travel a lot,
and I was in boarding school from the age of six on. My
mother started me by sending me a postcard a day.
They were not all of paintings, but with those that she
sent, and those that I added to them, I developed a great
collection. Later on, my interest stayed linked to these
experiences. I loved art history in high school and then I
attended the Ecole du Louvre where I studied to become
a museum curator.

It took Martine Franck a number of years to find the right visual
medium in which to express and channel her talents. However, her var-
ied apprenticeships in the arts now contribute to the excellence of her
compositions as a photographer. Her husband, Henri Carrier-Bresson,
does not like to distinguish between major and minor arts; he sees pho-
tography "as reporting a contact with reality. It is a moment of silence,
a new balance between the tenseness of the image and its immediacy."
Both Franck and Carrier-Bresson emphasize the importance of being
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rooted in a culture, of internalizing its visual heritage, which in their
lives encompasses drawing, painting, sculpture, as well as photography.

The biography of the work of artists as well as the choice of their pri-
mary language of thought are linked to their own history, to the re-
sources inherent in their society, to the landscape they are heir to, and
to the tastes and talents of their families.

But a single mode of thought, such as visual imagery, is not always
expressed through visual or graphic forms. For some, images are a gen-
erative mode of thought, which are transformed and then translated
into words or mathematical formulas. Einstein wrote of "more or less
clear images" as the constituent forms of his thought, which, at a cer-
tain stage of his work were expanded and verified through the use of
mathematics. So, too, among creative writers, the role of visual imag-
ery is also well documented. "The core of creation," wrote Anai's Nin
in her nonfiction book The Novel of the Future, "is to summon an image
and the power to work with the image." Nin suggested that "true im-
ages are not a filmstrip to gaze at." To her, the power of working with
visual metaphors meant to refine them and simplify them, leaving the
work of interpreting images largely to her readers. "If a stage is too
cluttered, a description too heavy, too opaque, then certain elusive
elements will be obscured. The process of distillation, of reduction to the
barest essential is voluntary on my part because in dealing with the
chaotic contents of the unconscious it is necessary to filter, to eliminate
the upholstery."14 The author of the Diaries was never short of words,
but she struggled against their weight, for she felt they confined her
efforts at depicting the mobility and unfinished quality of the human
character.

It was through psychoanalysis that Anai's Nin had come to trust her
own imagery. In Freud's theories, visual images played a significant
role as a source of fantasied wish-fulfillment. Children cushioned the
painfulness of growth through dreams and reveries, thought Freud. In
their imaginations, children reproduced an object or a person who was
absent, and created new, intriguing possibilities for the future. Images,
reveries, and dreams were part of the primary-processes described by
Freud; he conceived of these as free-floating and rapidly shifting. In
contrast, secondary processes were based in reality. The cognitive means
by which children and adults explored and productively related to their
natural and social environment were linked, in psychoanalytical the-
ory, to the development of the ego. Among the ego's functions was the
capacity to sustain attention, the development and application of ab-
stract concepts, and the thoughtful use of language. The visual drama
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of the senses was frequently dampened in this view by the develop-
mentally more mature and frequently more powerful use of language.

Many artists and writers share Anai's Nin's resistance to a rigidly con-
scious and verbal approach to creativity. She has written:

What psychoanalysts stress, the relation between dream
and our conscious acts, is what the poets already know.
The poets walk this bridge with ease, from conscious to
unconscious, physical reality to psychological reality.
Their profession is to fuse them so that they may
function harmoniously. . . . The artist, then, summons
and induces his own imagery; he is self-propelled.15

Curiously, a very different contemporary writer, William Burroughs,
feels' similarly that he has consciously to sharpen his imaginal processes
to overcome his inner voice, which is so powerful. He finds a variety of
ways to achieve this end, including his use of the "cut-up" technique. In
an interview for Paris Review, he was asked by Konrad Knickerbocker,
"Have you been able to think for any length of time in images with the
inner voice silent?" Burroughs answered:

I'm becoming more proficient at it, partly through my
work with scrapbooks and translating the connections
between words and images. Try this: Carefully
memorize the meaning of a passage, then read it; you'll
find you can actually read it without the words making
any sound whatever in the mind's ear. Extraordinary
experience, and one that will carry over into dreams.
When you start thinking in images, without words, you're
well on the way.16 (Emphasis added.)

The full, symbolic elaboration of each form of human expressiveness
requires, in its temporary dominance in the human mind, both its sep-
aration from other forms as well as its unification with other modes. In
this regard, the relationship between visual imagery and language is
particularly intriguing.

Language is double-edged: through words a fuller view of reality
emerges, but words can also serve to fragment reality. As Christopher
Caldwell, the British literary critic, wrote of language, "But in language
reality is symbolized in unchanging words, which give a false stability
and permanence to the object they represent. Thus they instantane-
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ously photograph reality rather than reflect it."17 Of all the modes of
symbolic representation, language presents the most challenging con-
tradictions.

The Inner Voice

The verbal representation of reality is a life-long task. It is accomplished
by the use of diverse overt and covert forms of language, including the
use of inner speech.

The earliest drive for acquiring language is linked to children's shared
activities with parents, peers, and siblings, and to their more solitary
playful explorations of sounds and words.

At first, infants communicate nonverbally; they reach upward with
their hands when they want to be picked up; they point and scream;
they laugh and cry. Soon after their first birthdays, they address them-
selves to the demanding tasks of mastering language. They try hard to
make sense of the language spoken around them; they express them-
selves by gesture, intonation and words; and at night, they practice the
diverse elements of speech by themselves.

To the young children, words are a magic instrument; through lan-
guage, experiences are made one's own and shaped and represented
to one's self. The inner comment upon life is not easily distinguished
by children at an early age from the pride of communicating with oth-
ers, though subsequently they learn to differentiate between external
speech (or speech for others) and inner speech (speech for oneself).

While the joy of experimenting with words is noticed and shared by
adults, the difficulties young children confront in trying to make sense
of the meaning as well as the connotations of language as it is used by
those around them often pass unnoticed. In the Memoirs of a Dutiful
Daughter, Simone de Beauvoir describes some of her ambivalence to-
ward words as a very young child:

But I refused to submit to that intangible force: words.
What I resented was that some casual phrase beginning
"You must. . ." or "You mustn't . . ." could ruin all my
plans and poison all my happiness. . . .

The world around me was harmoniously based on
fixed co-ordinates and divided into clear-cut
compartments. . . . From the moment of my first
stumbling words and thoughts all my experience belied
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this absolute position. White was only rarely totally
white, and the blackness of evil was relieved by lighter
touches; I saw grays and half tones everywhere. Only as
soon as I tried to define their muted shades, I had to use
words, and then I found myself back in a world of
inflexible concepts.18

The power of words is that they are central to social existence. They
reflect the prevalent values of a group, and they are the means by which
children are expected to internalize the standards of their society. Lan-
guage is sharpened, strengthened, and reinforced in the social context,
but paradoxically, it is also the way in which individuals put a certain
distance between themselves and the objects of their attention.

Human beings, in exercising their verbal power, become both the ob-
jects and subjects of their discourse, and they are participants in their
own inner dialogue; they are creators and critics, observers and the ob-
served. The need to capture fleeting realities starts with the verbal no-
ticing of events surrounding the child. Saul Bellow, a 1976 Nobel-laureate
of literature, described an "observing instrument" in himself, his inner
voice, which he feels is part of all young children:

[There is] a readiness to record impressions arising
from a source of which we know little. I suppose that all
of us have a primitive prompter or commentator within,
who from earliest years has been advising us, telling us
what the real world is. There is such a commentator in
me. I have to prepare the ground for him. From this
source come words, phrases, syllables; sometimes . . .
whole paragraphs fully punctuated. . . . There is that
observing instrument in us—in childhood at any rate. At
the sight of a man's face, his shoes, the color of light, a
woman's mouth or perhaps her ear, one receives a
word, a phrase, at times nothing but a nonsense syllable
from the primitive commentator.19

To those individuals for whom language is the dominant mode of
thought—in remembering events, in exploring new ideas, and in
fantasy—the desire to capture experience through words is never sa-
tiated. Starting with Bellow's "observing instrument," the inner voice
becomes a steady companion. One of the best descriptions of the role



32 / NOTEBOOKS OF THE MIND

and power of words in the mental life of the verbal person is given by
Gail Godwin in her novel The Odd Woman:

What she wanted was a metaphor of her own. . . . Her
profession was words and she believed in them deeply.
The articulation, interpretation, appreciation and
preservation of good words. She believed in their
power. If you truly named something, you had that
degree of control over it. Words could incite, soothe,
destroy, exorcise, redeem.20

The construction of a verbal framework for one's experience starts with
the varied opportunities for social dialogue among children and adults.
The verbal hypotheses of young learners are tested through the recur-
rent exchanges with their elders, and words obtain their power in the
course of these exchanges. While children learn richly from verbal in-
teractions with others, some young people have an intense need for
novelty and fantasy that is not adequately met by talk with those whom
they know. They start reading voraciously, and their turn to books aids
in satisfying their hunger. Often these verbal individuals develop a strong
inner voice, which was described well by Joseph Church in Language
and the Discovery of Reality:

It is impossible to say when the stream of symbolic con-
sciousness takes firm hold, but in many adults—
especially those who are described as "verbal"—
we find an almost uninterrupted flow of internal
verbalization by which the individual orders,integrates,
and embroiders his experience as it is happening.21

The internalization of language and its development as a powerful
mode of thought has been analyzed by a number of psychologists (for
example, Vygotsky and Bruner). Its role in the mental life of some poets
and novelists is evoked by Margaret Drabble. This English novelist knew
immediately what I was talking about when I asked her about the ver-
bal qualities of her thought and writing. "Thinking about things and
translating them into words is a continuous and instinctual activity with
me," she said. "I can hear all my sentences being said, I can hear them
in my head to a marked extent."

But, she also made a significant distinction between the processes of



The Beginnings I 33

internal verbalization, or commentary, and those verbal forms which are
used in writing: "What one actually writes down is both the end of a pro-
cess, and a very special thing in itself. It is done with much more de-
liberation and contains many more elements than on-going thoughts and
words in one's head." Although written language is deliberately crafted,
she "hears" the sentences of her prose echoing in her mind, just as she is
aware of her more informal verbal commentary: "I hear all my sentences
out loud. All of it. I can hear it being said in my voice, of course. It is
very odd when I hear other people reading it [her books]. . . .They don't
know exactly where the emphasis should fall, or where the accent should
be. To me it is so clear. I hear it in my head to a very marked extent, which
I guess is not true of some authors."

Many authors rely heavily upon the auditory imagery of words and
sentences. These furnish the basic cadences of their writing. But oth-
ers, for instance Anai's Nin and D. H. Lawrence, drew heavily upon
their visual creativity. The author of the Diaries was not alone among
the writers I interviewed in stressing the importance of metaphors.
These individuals visualize their writing as well; they frequently see
the next few sentences of their on-going work, projected (in their mind's
eye) upon a mental screen.

These differences indicate the variety of dominant modes of thought
involved in the creative work of individuals, even among those who
are working within a single field of endeavor. In no case is a creative
individual limited to a single mode of thought, but there is a hierarchy
among them which informs much of their intellectual activity. The strong
verbal primacy of Margaret Drabble's thinking is not limited to her writ-
ing; her love of language affected her career as an actress and aids her
when she teaches courses in literature. She sees all these activities as
connected through the threads of words.

The temptation in language in its easy flow, as well as in its inade-
quacies, is understood by many writers. Ernst Schachtel, the author of
Metamorphosis, describes this conflict as follows:

At every step a word beckons, it seems so convenient, so
suitable, one has heard it or read it so often in a similar
context, it sounds so well. If he [the writer] follows the
temptation of this word, he will perhaps describe
something that many people recognize at once, that they
already know, that follows a familiar pattern; but he will
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have missed the nuance that distinguishes his
experience from others, that makes it his own.22

The powerful mode of language as symbolic representation and ex-
pression derives its utility, in part, from its stable and shared charac-
ter, from the way in which words reach across generations. In contrast,
images are of a fluid, highly personalized nature; with them the indi-
vidualization of experience is more easily achieved. The creative expan-
sion of everyday language is therefore the joint result of verbally and
visually elaborated modes of thought; each person weaves them together
in different ways. Similarly, inner speech is not the totality of the flow
of thought—even among the most verbally dominant individuals. It is
experienced by most individuals as a shifting integration of the various
capacities of reflection. At any one moment, thinking varies in the sharp-
ness of its focus and the clarity of its intent, in its imaginal, verbal, and
kinesthetic qualities.

Recollections of experienced thinkers aid, I believe, in the depiction
of the varied transformations that lead from the young child's play to
the formation of a powerful, internal language of representation. Their
accounts make clear the importance of varied inner processes such as
visual thinking or kinesthetic imagination. In addition, some of their
memoirs and autobiographies dwell on the circumstances that led to
their development of the graphic or literary medium of thought and
expression.

In these writings, the emotional and intellectual influences of their
family and the circumstances through which they explored their world
as young children are occasionally mentioned by artists and scientists.
They don't usually draw a connection between specific experiences and
their later development, but they frequently describe the motivational
ambiance created by their family.

Raphael Soyer, the American artist, recalls his home in this way:

There was always this kind of striving to become artists,
writers, within the whole family. Though my father was
a writer, he could draw. And he actually would draw for
us when we were children. He even taught us how to
draw. We dreamt of being Michelangelos and Raphaels
in those early days, without even having been acquainted
with the work of those people.23
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Frequently parental stimulation, together with a demanding emotional
atmosphere, contributes to the choice of activities and to the develop-
ment of a mode of thought. The sculptor Robert Engman, watching his
step-father's work as a blacksmith, was intrigued by the structures and
wished to make some of his own. And since he was also a lonely child,
he said, "I found myself constructing things at a very early age. I made
all my own toys."

Conversely, a joyously literate childhood is seen by Margaret Drab-
ble as the beginnings of her extraordinary ease with language. This tal-
ented British novelist recalled to me the many joint family activities—
the writing of plays and the publishing of family magazines—as the basis
of her life-long involvement with literature. To her, the relationship be-
tween these activities of her childhood and her great verbal fluency—
"the word is always there," she says—is clear. Her comments lend sup-
port to the argument that I have proposed in this chapter; namely, that
one of the important bases for the development of a preferred mode
of thought is to be found in the prevalence of certain activities in
childhood.

The intensity with which most creative individuals approach their work
is frequently nourished by a highly supportive and stimulating envi-
ronment in one's home, although at times, loneliness or conflict may
contribute to the lure of a world of one's own making. Clearly, though,
the motivational and cognitive origins of achievement are open to in-
quiry; their antecedents are rooted in family history, in social and cul-
tural conditions, and in the specific events of a person's life. The purely
genetic framework for the explanation of outstanding work in the sci-
ences and in the arts, which was popular in the first quarter of the cen-
tury, is no longer an adequate interpretation. New accounts must
incorporate detailed explorations of the unfolding of thought in the liv-
ing settings of human existence.



This page intentionally left blank This page intentionally left blank 

This page intentionally left blank 



2 / Apprenticeships

Children everywhere exhibit a wonderful drive to know, to wonder, to
invent; adults are frequently less daring. What nourishes the need to
create in some human beings and discourages it in others? The devel-
opment of the power and individuality of a voice—that is, a distinctive
approach to puzzling problems in the arts or sciences—is a long and
complex process. It builds on talent and opportunity as well as on a
mixture of humility and self-confidence. Illustrative of this is a com-
ment by Sir John Gielgud, England's great actor, who said in a news-
paper interview while in his seventies: "I think I am getting a little con-
fidence now."

The earliest sources that creative individuals draw upon are linked to
childhood play; to the many long hours they have spent entranced by
nature, by the play of lights, or by a book. Psychologists have long
stressed the role of such childhood play and engagement as it contin-
ues to fuel the adult mind bent on overcoming the hold of the known.

Gaining mastery of the tools of one's art or discipline stretches over
many learning settings. The apprenticeships of the young scientist are
more carefully sequenced and organized than those of the young artist.
Nonetheless, in all fields, the personal interest of a caring and knowl-
edgeable adult is critical, just as it is in encouraging youngsters to reach
for their potential. But during the lengthy periods of growth, one's mod-
els are not restricted to people nearby. Many individuals also learn from
the legacy of "distant teachers." Thus varied paths through the past as
well as the present are pursued before one achieves a distinctive voice,
a creative identity.

37
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The Wonders and Challenges of Childhood

In an autobiographical essay, Einstein evokes some of his experiences
as a child. He shows "how one's strivings and searching appears to
one in retrospect." An important conflict motivating some of his work
was that between "the purely personal chains of wishes, hopes and prim-
itive feelings" and the need to explore the external world "which exists
independently of us human beings . . . which stands before us a great,
eternal riddle, at least partially accessible to our inspection and thinking."

Even as a young child, Einstein was attracted to the mysterious move-
ments of things. He speaks of his sense of wonder as the basis of inquiry:

A wonder of such nature I experienced as a child of 4 or
5 years when my father showed me a compass. That this
needle behaved in such a determined way did not at all
fit into the nature of events. . . . I can still
remember—or at least I believe I can remember—that
this experience made a deep and lasting impression
upon me. Something deeply hidden had to be behind
things. . . .1

The link between early discoveries and work as an adult was recalled
vividly by Ingmar Bergman.

When I was ten years old and I operated my first magic
lantern—with its chimney, its petrol lamp, and its
constantly repeating films—I found the above
phenomenon exciting and mysterious. Even today, I feel
in myself the nervous excitement of childhood when I
realize that I am actually an illusionist, since cinema exists
only because of an imperfection in the human eye. . . .2

Such a capacity for renewal, as suggested by Erikson through the
playful recreation of daily life, is of particular importance to the writer
and to the dramatist. Margaret Drabble recalls how she shared the joy
of literature with her whole family in this way, when still a child.

This sharing of an awakening interest opens an opportunity for pa-
rental influence upon intellectual development. Its importance has been
recounted by the well-known American linguist, Noam Chomsky, one
of the scientists interviewed by Stanley Rosner and Lawrence E. Abt
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for their book The Creative Experience. In the course of their talk he re-
called the following: "I sort of grew up with the study of language. As
a child I became interested because my father was working on medi-
eval Hebrew grammar, and I used to read his proofs when I was twelve
or thirteen or so. So I knew something about historical linguistics from
an informal background, but I was hot professionally interested at all."
In college, Chomsky did not find the intellectual challenge he sought,
but he did wander into some linguistic classes, mostly through the ac-
cidents of personal friendship. "I got interested in the field and sort of
put it into the center of my concern. In retrospect, although it [the in-
troduction to linguistics] was really an independent influence upon me,
it did tie in with my childhood."

Chomsky believes that early exposure to his father's work was also
decisive in helping him to free himself from the linguistic approaches
taught in the early fifties. His break from a narrow structural linguis-
tics initiated a new departure for the contemporary study of language.
He views his success as a major innovator in his field as linked to his
familiarity with a range and scope of ideas about language which he
gathered, without much conscious awareness, from his work with his
father:

Some of the reasons why some of my work was suc-
cessful, I know, is because it grew out of a frame-
work different from the accepted structural linguistics
at that time. It was borrowed from much older sources
which at the time I didn't understand very well.3

Chomsky's description highlights an important contrast between the
institutionalized ways of acquiring knowledge in a discipline and the
informal methods of absorbing ideas through the tradition of thought
in one's home. This distinction is of great importance and will be ex-
panded upon. He also illustrates the notion that learning may take
place in several stages, building upon several levels of focused aware-
ness. Frequently, the mature individual who is engaged in productive
thinking combines and sharpens what has been learned in multiple
contexts and with varied degrees of conscious thought.

All young children display eagerness in their explorations and con-
struct dramatic moments out of their games. But memory of these ef-
forts is masked by many aspects of their lives. As they get older, they
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often lose the skill to dip into their own stores of pleasure and fantasy.
Those who do recollect their first discoveries and the accompanying
sense of wonder possess the ability to tap the important resource of
their early experiences.

Little is known of the details of the intellectual and creative growth
that occurs between childhood and adulthood. Biographic accounts or
systematic studies of creative individuals that offer an exploration of
the apprenticeships of intellectual work are often heavily influenced by
Freudian interpretations of early experience. Emphasized are the trau-
matic origins of creative drive and the painful events of childhood—the
death of a parent, for instance. But these accounts usually are not spe-
cific, and we do not really learn about the intellectual aspects of growth
or the varied influences that shape creative talent. There are exceptions
though. Some of the best documented early lives are those of musically
precocious individuals, such as Wolfgang Amadeus Mozart.

His childhood fascinates biographers, musicologists, and psycholo-
gists. It is known that the elder Mozart devoted himself totally to his
son's musical education, and the father's expectations were enormous.
Father and son traveled incessantly, and the child-musician was ex-
posed to the entire range of musical genres and styles of his time.
The immersion into music in his early years, particularly in its intensity
and influence, may be compared to the rich language environment that
surrounds all children. It has been suggested that Mozart's virtuosity
was a consequence of this early breadth of experience.

Of the young Mozart, the musicologist Robert Craft has written that
"to some extent . . . Mozart seems to have been born to his identity
while Beethoven had to forge his."4 Mozart composed with great ease.
Beethoven's music was slowly perfected; he started his compositions
from fragments, which he kept written down in his notebooks and
from which he evolved his sonatas and symphonies. He seems, as Craft
has stated, to have forged and constructed his musical identity, while
Mozart, born into a rich milieu of stimulation and training, gave the
appearance of total ease. The fluency with which Mozart composed
seems to be the outcome of his particular, intensive apprenticeship,
of his opportunities to internalize, while still very young, the musical
possibilities developed before his time.

The experiences of the young Mozart are not likely to be replicated by
contemporary parents of the musically gifted child. Few individuals
today will risk inflicting the emotional and physical price that the com-
poser paid during his childhood. In the past two centuries, many aspects
of childrearing and the modes of transmission of tradition and knowledge
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have changed; institutionalization of instruction is one of the most
important of these transformations. Still, parental interests and parental
work are seen by creative men and women of our century as being
influential in their development.

However, instead of directly teaching their children, as did Leopold
Mozart, parents today are more likely to create settings and opportunities
which affect the intellectual development of their offspring. Frequently
neither parent nor child is aware at the time of the consequences of
these kinds of opportunities.

The childhood experiences evoked by Noam Chomsky and by Mar-
garet Drabble are representative of what psychologists found in more sys-
tematic studies of scientists and artists. Whether they were born into
wealthy families or poor ones, their early lives were frequently nourished
by lively conversations at home. Mothers of talented individuals were
particularly helpful in encouraging and cultivating these early interests.5

Learning, playful learning, the chance to absorb at a young age spe-
cific stimulation, as was the case of Mozart, or more typically, an in-
terest in learning and exploration that characterizes so many gifted
individuals, may contribute to the fluency and ease in the work of some
creative individuals. The flow of words, of visual associations, of musical
themes, of scientific ideas, which are first experienced in the context of
childhood wonder and games, may be part of the informal apprenticeship
that gives strength and support to mature individuals when struggling
with the more complex aspects of their craft. Drabble's discussion of
her way of writing lends credence to such speculation:

I do write terribly easily, and I write quickly, by which I
don't mean a facile outpouring. The difficulties are all
with the construction. But once I get the scene
beforehand, then it does come very easily. The word is
there, the word is always there.

Although many natural scientists do not settle on their chosen pro-
fession until college, or even graduate school, their recollections also
reveal the impact of experiences in their homes. In his Memories, the
biologist Julian Huxley wrote of "his embracing inquisitiveness and wide-
spread curiosity." He recalled his mother, who died relatively young,
as a person with a great love for literature, who read to her children
frequently, and who, despite her responsibilities to a girls' school she
founded and headed, found time to join her son and husband on walks:
"and the two of them," Sir Julian recalled, "did a great deal to instill a
love of nature into me, partly Wordsworthian, partly scientific."6
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His parents' interests shaped some of his own explorations as a
child, said Huxley. Most of all, his curiosity about birds, flowers, and
even frogs:

By the time I was eight I began to be interested in birds.
We had a bird-table and there I learned to differentiate
the tits. . . . And one day down Charterhouse Hill, I
saw a queer little bird, blue-grey above and russet
below: it was just a common nuthatch, but to me it was
a revelation.7

This interest in birds continued through his college years:

All through my Eton and Oxford days, I kept an elabo-
rate bird diary, noting which species of birds I saw each
day, their approximate number, whether they were
singing, the nests I found (with the number of eggs or
young) and notes on their peculiar behavior.8

The pleasure Sir Julian gained from his walks and his careful obser-
vations (a skill so basic to good scientific work) remained with him
all his life. He speaks of his "enjoyment of nature and natural beauty,"
coupled with a sense of poetic wonder, "providing him with a refuge
from his restlessness" and his bouts with depression.

It would be a mistake to see only a charming and childish curiosity in
the early activities reported by these scientists and artists. They depict
for us the ways in which they were filling up, in their youth, some in-
visible notebooks of their minds. Their wonder is mixed with lasting im-
pressions; their play is pursued with intensity and determination. The
shape of their more conscious efforts cannot be determined at such an
early stage, but in their youth they collect some of the raw material they
will draw on later. The discipline that will transform such material into no-
vel and useful work will come later in their lives. Formal education
helps some individuals to add sharper focus and understanding to their
early observations, as recalled by Julian Huxley: "I was early initiated in
the mystery of two kinds of flower, pin and thrub . . . but did not under-
stand the mechanism until at Oxford I read Darwin's book on cross-ferti-

zation of plants."9 The continuity of learning is illustrated by this
xample.
A somewhat harder aspect to explain of the early experiences of in-

tellectually productive individuals is the source of their intensity and
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absorption in their activities. In her book on The Making of a Scientist,
Anne Roe reports on this quality among the sixty-four individuals she
worked with. All revealed this singular purposefulness in their adult
lives as well as in what is known of their youth.

Many of the people she interviewed had suffered personal loss in their
childhood or had been ill for a long time while growing up. Certainly
these traumatic events may have contributed to a singleness of mind that
is important in the building of talent. In some biographies, more subtle
conditions of life emerged as possible bases for the development of in-
tensity, a quality that is an essential source of strength for intellectually
productive individuals but which can also contribute to pain and fric-
tion in their relationship with colleagues and loved ones.

One such painful life was that of the neglected female member of the
famous Double Helix team of researchers, Rosalind Franklin, whose life
has recently attracted attention. She was born into a family of wealth
and varied accomplishments, the child of loving and able parents. Her
biographer, Ann Sayre, describes her family as follows: "The intensity
of personal involvement was very great and it did not stop with the
men in the family; the Franklin women worked beside the men, when
they were not running ahead into causes and projects of their own."10

Rosalind was the first girl born to her parents; she had three brothers
with whom she shared a rather free and active existence. She liked to
work with her hands, and she was good at more abstract learning as
well. As did many other scientists, she suffered from a prolonged ill-
ness as a child. Her strong need for independence and her longing to
see the world may have been the result of this painful period of con-
finement and loneliness as a sick child.

As with many young women born into well-to-do families between
the two world wars, she was subjected to conflicting pressures about
her future. She was encouraged to use and develop her abilities to the
fullest as a child and adolescent, but once she reached adulthood she
was pressured to choose an avocation in the service professions befit-
ting a rich young woman. However, Rosalind Franklin did not want to
spend her life as a volunteer in social work—she was determined to be
a scientist. While she learned from her family's tradition of intense de-
termination, and from their skills at expressing their will, it was unfor-
tunately her own father whom she had to first oppose in her drive
toward her career. It was thus at an early age that she had to defend
what she wanted and believed, and as a professional she continued to
be confronted by opposition or neglect in the highly competitive and
masculine settings of physical chemistry and biophysics. Rosalind Frank-
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lin's intense commitment to her work and her independence of mind
were not viewed with favor by her colleagues, although she made a
few friends during her brief career who were supportive of this singu-
larly purposive woman scientist.

The early years of a number of intellectually talented individuals show
a mixture of the rich wonder and challenges of childhood combined with
the strains of illness and parental opposition. Consequently, the intense,
talented child often has an ambivalent relationship with the adult world,
which is in part the basis of the child's strength and range of experi-
ences, but at the same time contributes to the child's disappointments
and frustrations.

The playwright Lillian Hellman unravels such a skein of emotions in
writing of her young self in An Unfinished Woman:

It was in that tree that I learned to read, filled with the pas-
sion that can only come to the bookish, grasping, very
young. . . . bewildered by almost all of what I read,
sweating in the attempt to understand a world of adults
I fled from in real life but desperately wanted to join in
books.11

The biographical accounts and studies of creative individuals show
many varieties in these complex patterns. Many traumatic events are
recorded: early death of one parent; prolonged illnesses on the part of
the child; transient childhood, as was the case of Lillian Hellman, who
refers to her schooling as "a frantic tennis game"; or poverty, as in the
lives of Maxim Gorky and Charles Dickens. And yet, one also encoun-
ters many recollections from richly stimulated, happy, and loved chil-
dren who responded with intensity and fullness to early years free of
any notably traumatic events. The work of all these individuals, whether
their childhood was relatively carefree or not, is partly fueled by the
drama, as well as the pleasures of their young years.

Of course, the view that the roots of creativity lie in childhood was
presented in its strongest form by Sigmund Freud. He saw in the con-
flicts and wishes arising from the intricate fabric of family relations the
motive force behind artistic and scientific labor. In depicting the way
writers work, he wrote:

A strong experience in the present awakens in the cre-
ative writer a memory of an earlier experience (usually
belonging to his childhood) from which there now
proceeds a wish which finds its fulfillment in the
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creative work. The work itself exhibits elements of the
recent provoking occasion as well as of old memory.12

Undoubtedly, the fusion of the present and the past is an important
aspect of the creative process. But, to my mind, Freud's emphasis upon
the primarily wish-fulfilling aspects of scientific and artistic work and
his assumption that artists are basically neurotic over-simplify one of
the most powerful and healing thrusts of human efforts. Creative and
productive thought occur through many cycles and bursts; they are nour-
ished by encouragement and fueled by both wonder and tension. The
man or woman who pursues solitary endeavors needs a personality ca-
pable of renewal and self-confidence.

New work is born out of the playfulness of the young, and the fresh-
ness of perception that does not wilt after childhood. But the process of
growth from exploration to the actual construction of a body of work is
prolonged, and it entails manifold links between the childish and the
most disciplined and purposeful efforts of which human beings are
capable.

"The potential of every human being of becoming an artist," asserts
the great French photographer Henri Carrier-Bresson, "remains unful-
filled without the individual's acquaintanceship and immersion into the
artistic traditions of the past, and the distinctiveness of his culture."
The depths of experience represented by the collective past of a civili-
zation must first be refined through the disciplines of human knowl-
edge and then slowly internalized by the truly creative individual before
one can return with confidence, with a deepened vision and a mature
skill, to the intriguing questions of childhood.

Memories of Schools and Teachers

The evocations of childhood years, of friends and parents, of places where
the curious child had a chance to make discoveries, or the bookish
child to forget the world, are done in vivid detail. The descriptions of
schools on the other hand tend to be sparse and lifeless. Nevertheless,
many individuals who engage in such recollections either imply or ex-
plicitly recognize their assistance in expanding the scope of their youthful
interests.

Modern institutions designed to serve the purpose of transmitting
past knowledge, and sharpening the skills of young learners—our private
and public schools—have had mixed success in meeting their functions.
The assessments of schooling made by men and women of diverse
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achievements vary from the severely critical to the mildly accepting.
Some scientists and artists did enjoy school, particularly as they found
there the setting in which they could start engaging in independent
projects; others, however, tried to escape from classrooms and teachers
as frequently as possible. For these latter individuals, schools were a
boring and drab place; they sought an escape, as did Lillian Hellman in
a fig tree, where she tried to satisfy intense wondering in reading, in
solitary pursuits. But even she had to be taught to read by somebody!

The experiences of artists and scientists can contribute to the recur-
rent discussions about the nature of a central feature of contemporary
societies—education. Some of the issues that emerge from their recol-
lections deal with the nature of schooling. The self-knowledge neces-
sary for sustained mental labor was gained by some in school at the
same time that they were acquiring information about the subject mat-
ter of their specialized discipline; others, however, needed the personal
touch inherent in tutorial relationships.

The English biologist Julian Huxley was one of those who progressed
well in school. In the course of his carefully planned education, he found
the right combination of hard work and enjoyment to carry him into
his career. But even he reported that he responded with some "ner-
vous mannerisms" to his parents' anxious concerns, for they wanted
him to excel at Eton. While at school, Huxley was helped by the en-
couragement of his teachers, and particularly by opportunities offered
to him—while still an adolescent—to engage in scientific projects in lab-
oratory settings.

The decision to become a scientist is usually made by an individual
once he or she has had the chance to engage in independent work. Bi-
ologists, physicists, and some of the social scientists studied by Anne
Roe reported this work as crucial to their career. The men (her study
was limited to male subjects) were past their teens when they were able
to specify career choices. As children, some of them shared the pas-
time that so intrigued Sir Julian Huxley: they, too, kept field records of
flowers and birds. Most of them were not, however, the offspring of
families with distinguished histories in scientific accomplishments, like
the Huxleys. They were not aware in their youths of the possibility of a
scientific career. In her study of the styles of thought, the backgrounds,
and the interests of these sixty-four men, Ann Roe found that "in the
stories of the social scientists and biologists, it becomes clear that the
most important factor in the final decision to become a scientist is the
discovery of the joys of research."13 To most of these men, this discov-
ery could not be made until they were seniors in college.13
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Once young people engage in an independent project, they have the
opportunity to focus upon the structure of the problem, to crystallize
the query and eliminate superfluous information. The role that such an
experience plays is important. Albert Einstein found fault with tradi-
tional education, particularly as it was practiced in the European gym-
nasiums, because it flooded the student with details and submerged
the wondering and inventive young mind. He complained that "it is,
in fact, nothing short of a miracle that the modern techniques of in-
struction have not yet entirely strangled the holy curiosity of inquiry."
In his own education, Einstein's need to focus on critical questions was
hampered by the many examinations required and by the cramming
for these. However, in his chosen discipline of physics, he discovered
early "how to scent out that which was able to lead to fundamentals
and to turn aside everything else, from the multitude of things which
clutter the mind and divert it from the essential."14

Similarly, the early years of learning in school were troubled ones for
the great French physicist Pierre Curie, who was later, along with his
wife Marie Curie, to become the recipient of the Nobel prize for the
discovery of radium. His parents decided that he would gam more from
instruction at home with the help of tutors than from lessons in a class-
room. When writing her husband's biography, Marie Curie interpreted
this decision in the light of her knowledge of the physicist's way of work-
ing and thinking: "It seems to me, that already from his early youth it
was necessary for him to concentrate his thought with great intensity
upon a certain definite object, in order to obtain precise results, and
that it was impossible for him to interrupt or modify the course of his
reflections to suit exterior circumstances."15 Such a focused attention,
necessary for outstanding scientific work, has rarely been encouraged
in the context of a classroom.

The childhood and schooling of Marie Sklodovska Curie were quite
different from those of her husband. She attended the schools of her
native Poland and worked hard, receiving medals and recognition for
her scholastic excellence. She spent a number of years giving private
lessons to the children of the aristocracy, the usual means by which
poor and talented young intellectuals survived. By saving money earned
during those early years, she eventually reached Paris, where she con-
tinued a penurious existence but finally had the chance to work in sci-
entific laboratories.

In Europe during the nineteenth century, private tutoring of gifted
individuals, as well as those born into wealth, was frequent. Count Leo
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Tolstoy, whose writings on education are now being rediscovered, spent
his childhood in a home where eleven tutors were employed—"not
counting the dancing master," writes Tolstoy's biographer, Henry Troy-
at.16 The personality, appearance, and habits of these tutors are well re-
membered in the autobiographies of gifted individuals, as Count Tolstoy
vividly evoked his teachers in his book Childhood. But children who attend
public schools often do not recall those who have taught them. In part,
the vividness of recall that characterizes the memories of tutors derives
from the familiarity and emotional impact of the environment where the
teaching takes place. School children, in contrast, who attend public
institutions have to learn in an environment that usually lacks in color
and distinctive sounds, and they have to share the attention of one teacher
with thirty or more other pupils. In such a drab and difficult setting,
when the child does develop a personalized relationship with one teacher
among the many encountered through his or her schooling, it may make
an impression of unique and lasting significance.

Growing up in a provincial town near the Jura mountains, Louis Pas-
teur had an undistinguished career as a young student in the country
schools of rural France. His friends prized most his skills in drawing.
His portraits revealed a keen sense of observation. But during this pe-
riod no great talent of his was discovered. It was not until he attended
a regional college, at Arbois, that his headmaster noticed that his ob-
servational skills were of significance beyond his interests in art. The
relationship between Pasteur and this master sparked a new develop-
ment in his life. His enthusiasm for scientific work increased as a result
of this attention, and an important career was launched.

In most schools, where the attentions of a teacher are shared among
many children, the opportunities to see an experienced individual at
work in his or her profession are limited. But though the traditions of
learning by apprenticeship are hard to realize, occasionally conditions
resembling them do occur. In exclusive private schools, tutors still give
personalized care to their pupils, and the facilities for independent work
in the sciences and in the arts are available. Such were the settings in
which Sir Julian Huxley was educated. But many other students of prom-
ise who are driven by their will and their poverty have learned to gain
something from their more impersonal public schooling and, if fortu-
nate, they may attract the attention of an imaginative and powerful
teacher.

Though born into poverty, the young person who is raised in an in-
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tellecrually stimulating environment and who has the benefit of per-
sonalized and exciting teaching, like Mozart, may have a rich and varied
life of learning even at an early age. The comparison between Mozart
and Beethoven suggested by Robert Craft has some interesting impli-
cations for the development of scientists as well. Many individuals mold
their identity slowly without the benefit of much early stimulation ei-
ther at home or in their schools. These creative persons test their talent
over a long period of time, and they tend to labor over their creations
as well. Such was the image Craft presented of Beethoven and of his
methods of composing. Mozart, on the other hand, composed with ease.
In one of his letters, Mozart depicts his method: "When I proceed to write
down my ideas, I take out of the bag of my memories, if I may use that
phrase, what has been previously collected into it the way I have men-
tioned. For this reason the committing to paper is done quickly enough,
for everything is, as I have said before, already finished; and it rarely
differs in paper from what it was in my imagination."17 Of particular
interest in this account is Mozart's emphasis upon his "bag of memo-
ries," which dates back to the playful period of his youth. Those in the
sciences and in the arts who do not have quite the same fluency and
ease in shaping their ideas, may resemble Beethoven. They construct
their individual apprenticeships through years of formal schooling and
through the many versions of their own work in self-schooling. At times,
they may encounter good teachers, whose loving attention helps them
to develop their talents and strengthen their self-respect. Such was the
rare experience of Louis Pasteur.

There seems little doubt about the contributions to a scientist's de-
velopment through inspired teaching and access to a laboratory for inde-
pendent work. The contribution of teaching to the careers of artists pre-
sents a more complex issue, as so many of them see their lives as solitary
and self-made. But some writers do recall the impact of a teacher.

A most moving tribute is written by James Baldwin, in his recent book
The Devil Finds Work, to a young white woman who taught him, and
encouraged him, when he was ten or eleven years old: "She had di-
rected my first play and endured my first theatrical tantrums and had
then decided to escort me into the world," he wrote. Bill Miller, as they
called her then, encouraged his reading, discussed with him the mov-
ies he saw, shared with him some of her views on such world issues as
fascism and revolution, and demonstrated to him that even a white per-
son can act with courage in the face of white racism:
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Bill took us on a picnic downtown once, and there was
supposed to be ice cream waiting for us at a police
station. The cops did not like Bill, didn't like the fact that
we were colored kids, and did not want to give up the
ice cream. I don't remember anything Bill said. I just
remember her face as she stared at the cop, clearly
intending to stand there until the ice cream all over the
world melted or until the earth's surface froze, and she
got us our ice cream, saying, "Thank you," I remember
as we left.

In a different setting, Marta Weigle, a folklorist, speaks of her exper-
ience with a lovely, older Englishman who taught her in a boarding
school in Northfield, Massachusetts:

He started out with Greek drama, and he just made it ap-
pear, that there is something you should know, because
there is something that good people, good people in the
fine sense of that word, would enthuse about, enjoy,
find magnificent. . . . If you were to like or write good
poetry, criticism, literature, you'd share that with them.

Once a week he would invite us to his cottage where
he lived with his sisters. We would have tea. And he
spent 15 minutes sitting next to each of us, talking. He
set a standard, and if it were in you to meet this
standard in some way, you would.

In the life of the adolescent the need to reach somebody by words,
written words, is important, as the young person frequently feels too
tentative for self-expression in the presence of those he or she respects
and loves. Or, as in the case of Anais Nin, it may be the loved father
who has left and whose presence she recalls by her writing: "The diary
began as a diary of a journey, to record everything for my father. It was
really a letter, so he could follow us into a strange land, know about
us." For young persons in search of self-expression, a distant parent or
a particularly caring and gifted teacher may become their cherished au-
dience as well as their source of guidance.

The traditions of apprenticeship have changed since those of ancient
Greece, where Plato immortalized the dialogues between Socrates and
his young disciples of Athens, or since those in Renaissance Italy. There
the great painters of Florence—for instance, Leonardo da Vinci, Raphael,
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and Michelangelo—learned their craft as apprentices in the workshops
of master painters. During their apprenticeships, learning took place
by observing the master's work and by heeding their occasional com-
ments. The strong bonds established between two generations engaged
in a shared task have always characterized the apprenticeship experi-
ence, and the impact of personalized teaching is frequently recalled by
those who have benefited from it.

The great Mexican mural painter Diego Rivera remembered how he
was singled out of a large group of art students when barely thirteen
years old. He was then attending the Art Institute of San Carlos, Mex-
ico. One of his early masters at the school was a man named Rubell,
who had been a pupil of Ingres. Rivera wrote of the incident:

One day, when a class of about fifty students was paint-
ing a model, he singled me out. He found fault with my
drawing, but he said, "Just the same, what you are
doing interests me. First thing tomorrow morning come
to my studio." The other students flocked around to see
what had interested old Rubell to extract an invitation to
his studio, to which he had admitted no student for
twenty years. They could see nothing, and ascribed his
enthusiasm to a senile whim. But the next day the old
man told me what he discovered in my work was an
interest in life and movement. Such an interest, he said,
is the mark of a genuine artist. "These objects we call
paintings" he went on "are attempts to transcribe to a
plane surface essential movements of life."19

Diego Rivera was a rebellious young fellow, and he did not last long
in the academy. He had other teachers as well, such as a man who
worked in a shop as an engraver, who taught him "that nothing can be
expressed except through the force of feeling, that the soul of every mas-
terpiece is powerful emotion."20 But the lessons taught him did not af-
fect him immediately. In his autobiography he realizes, as do many others
who write of their life in their maturity, that intellectual and artistic de-
velopment is slow, and that it does not take place as a straight and con-
tinuous process: "Of course the import of this teaching was lost upon
me—and for many years afterward. Finding myself in art was to be a
long and painful process."21

In art as well as science, learning that leads to creative work requires
an individual to work at it. Creativity lies in the capacity to see more

/
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sharply and with greater insight that which one already knows or that
which is buried at the margin of one's awarenes.s.

Teachers from the Past

The great cellist Pablo Casals knew the importance of the bond of musi-
cal tradition with his personal creativity; he started his day by playing,
first thing in the morning, the Fugues and Preludes of Bach. He ex-
plained the role of this ritual in his life to his friend J. Ma. Corredor,
author of Conversations with Casals. "This music is the perfect elixir
of youth. It refreshes the spirit and induces a calm and cheerful frame
of mind for the day's activities."22 In the course of these talks, Casals
described many steps in his learning, and the help he received during
his long life from his parents, his teachers, and his friends.

Pablo Casals was born in Vendrell, a small Catalan village. He was
the son of a church organist, who taught him his first lessons in music.
As a child he was intrigued by the sounds of different instruments and
by the wandering musicians, dressed in clown costumes, who visited
small villages. As soon as the boy's feet touched the pedals of the or-
gan he joined his father in playing; he also sang and wrote music at a
very young age. Although his father was delighted by his son's musi-
cal talents, he nevertheless wanted him to apprentice himself to a local
carpenter. He did not believe that any musician could make a living by
music alone. But Casals did receive professional instruction in music in
both his home town and in Barcelona. In the midst of a demanding and
frequently lonely preparation for his career, the discovery of Bach's mu-
sic v/as a source of wonder and joy:

This was the great event of my life: my father, who had al-
ready bought me a full-size 'cello, came to see me once a
week. We used to go to the different music shops in
Barcelona in search of scores of serious music for the
weekly concerts of classical music, given at the Cafe Tost
where I played solos. One day, quite by chance, I came
across the Six Suites of Bach in one of these musical
shops. I was thirteen then. I wondered what could be
hidden there, what mystery lay behind the words: Six
Suites for 'Cello Solo. I did not even know they existed,
neither did my teacher, and no one had ever spoken to
me about them. It was the great revelation of my life. I
felt immediately that it was something of exceptional
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importance. On the way home I hugged my treasures: I
started playing them in a wonderful state of excitement,
and it was only after twelve years' practice of them
that I made up my mind to play them in public.23

Painters likewise eagerly study the work of their predecessors during
their apprenticeships. When still a young man, Michelangelo would
spend many hours in this way, copying the work of various fourteenth
and fifteenth century painters. It was after his friends urged him to ex-
pand the scope of his interests that Michelangelo became interested in
ancient sculpture—the exposure to which later helped him to develop
his own distinctive style.

In many aspects of their education, artists tend to fashion their own
approaches to their work. They are largely self-taught. But their search
for meaningful models from the past is not always successful. While
both Michelangelo and Casals discovered important sources for their
work at an early age, others are detoured in their creative growth. The
prevalent fashions of the times may mislead them and hinder their de-
velopment. When a style is merely imitated, no fusion between the
artist's temperament and the direction in which the person is moving
takes place. Such a mismatch was described by the British novelist Som-
erset Maugham, whose training was in medicine, and who taught him-
self, at times by the recognition of his mistakes, how to write. He de-
scribed one such period in his book, The Summing Up:

At that time a florid prose was admired. Richness of tex-
ture was sought by means of a jewelled phrase and
sentences stiff with exotic epithets: the ideal was a
brocade so heavy with gold that it stood up by
itself. . . . I was young, lusty, and energetic; I wanted
fresh air, action, violence, and I found it hard to breathe
in that dead heavily scented atmosphere. . . . But I would
not listen to my common sense. . . .. I was intoxicated by
the colour and rareness of the fantastic words that
thickly stud the pages of Salome. Shocked by the poverty
of my own vocabulary, I went to the British Museum
with pencil and paper and noted down the names of
curious jewels, the Byzantine hues of old enamels, the
sensual feel of textiles, and made elaborate sentences to
bring them in. Fortunately I could never find an
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opportunity to use them and they lie there yet in an old
notebook ready for anyone who has a mind to write

Even those artists and scientists who have learned their discipline in
schools and academies, and who were exposed to the classics in their
respective fields, do not always gain from these experiences. The survey
approach in education offers both too much and too little for the indi-
vidual who intends to become a writer, painter, or physicist. In their
need to discover their own teachers from the past, there is recognition
of the importance of an intense and personal kinship that results when
the work of another evokes a special resonance in them. Once such a
bond is established, the learner explores those valued works with an
absorption which is the hallmark of creative individuals. In this way,
they stretch, deepen, and refresh their craft and nourish their intelli-
gence, not only during their early years of apprenticeship, but repeatedly,
throughout the many cycles of their work-lives.

The British art critic John Berger in Toward Reality has engaged in an
interesting discussion of the veneration of the classics in modern times.
In the chapter entitled "Lessons from the Past," he contends that we
see "too easy a confirmation of the continuity of human culture."25 To
him, true learning and creative insight based on study of the art of the
past requires a consciousness that goes beyond formalism of imitation;
it requires grappling with the realities captured in the works of art.

Only if we recognize the mortality of art shall we cease to
stand in such superstitious awe of it; only then shall we
consider art expendable and so have the courage to risk
using it for our own immediate, urgent, only important
purposes.26

The veneration and imitation Berger writes about are familiar con-
cerns of many contemporary women in the arts. In our talks, Anai's
Nin spoke of the ambivalence felt by the female writer in her choice of
models and preceptors. She criticized those women writers who merely
imitated men: "I can think of a lot of women who have written but who
have not added to woman's knowledge of herself." But while she
considers the task of exploring the complexity of female existence central
to her intentions, she does not feel that such an effort can be achieved
in a cultural and psychological vacuum. She described her own solution
to this challenge in her work with the psychiatrist Otto Rank:

nonsense.24
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Everything that Rank and others said to me I converted
at the deepest level, where differences between men and
women disappear. The unwillingness to learn from men
is a pity—I have learned history, philosophy,
psychology, and then converted it to my own use.

The fear that one may be dwarfed by the accomplishment of past mas-
ters is particularly vivid for many women, who are well aware that
men dominate in the history of our Western culture. But, Nin sees the
female imagination as powerful enough to transform knowledge and
in so doing sustain and expand the creative artist as she develops a new
articulateness.

Margaret Drabble, the English novelist, has taken a different view
than Anais Nin's on issues confronting women writers. She feels that
in England a strong feminine literary tradition exists, and this sense of
continuity has helped her greatly:

Being a novelist seemed to me, and I still feel this, some
thing one could do to the utmost, to the last degree of
seriousness without outside interference, without
anyone putting any limits on me. I think one feels that
because Jane Austen did it, the Brontes, George Eliot,
Virginia Woolf—all did it. There is a completely
unquestioned tradition.

Some of these nineteenth-century women viewed writing as a pro-
fession where they could reach the top. This was the way George Eliot
felt. Her determination, as well as the meticulousness of this great
writer's approach to her plots and settings, has intrigued Drabble.
Eliot researched with great care the scenes of her works, such as the
flooding of the river where the heroine of the Mill on the Floss drowns.
A similar sense of place emerges from Drabble's work, in her evocation
of cramped row-houses of London and of her native Midlands.

Yet the line between those early writers who can enrich and refresh
later ones and those whose work may be detrimental to their admirers
is difficult to draw. So that, although Drabble admires the work of
Henry James, she avoids rereading him while at work on her own
books. She finds his style alien to her own, and is concerned about
the possibility of picking up his mannerisms. She said to me: "I have
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used a great deal of the spirit, but I don't think I want the detail." For
somewhat similar reasons she avoids reading some of the contem-
porary female writers while working. Her preference is poetry. And
she returns to the work of earlier novelists, such as Virginia Woolf,
of whom she said: "I always find Woolf very nourishing to read be-
cause she is such a serious writer, she writes beautifully." The pow-
er to select useful models from the past in one's discipline grows as
an individual's own talent develops. It takes time and it takes experience.

Performing artists have a particularly difficult time avoiding being un-
duly influenced by the work of their contemporaries. They need to find
their own models and to develop their own style. In his reminiscences
in Actors Talk About Acting, John Gielgud recalled how he imitated all
the actors he admired when he was young. But, eventually, the major
influence upon his acting was the understanding he derived from a
study of Shakespeare:

I think most young actors don't understand what Shake-
speare gives you—the ideas that even in the most
colloquial modern speech there is a pattern which must
be found by the actor and which, if he finds his
individual approach, will have much more significance
than if he allows monotony to take over. . In
Shakespeare the verse sustains you. . . . The phrasing
and rhythm and pace should support one, as water does
a swimmer, and should be handled with the same skill
and pace.27

It is a cliche that acting is a profession in which the specifics of craft—
the development of one's voice and movements—are particularly im-
portant. But many of the actors interviewed by Lewis Funke and John
Booth in Actors Talk About Acting emphasized that craftsmanship was
not enough. Helen Hayes spoke of the actor's need to enrich his or her
talent by the study of "all" the arts and the exploration of life among
distant people and their countries. To Jose Ferrer, the power of acting
came from the way in which it ignited the imagination; the actor built
upon all the various strains of his experience—"the creative artist is a
restless person"—and almost everything such a person did added to the
richness of his or her work, said Ferrer. The fabled Shakespearian Mor-
ris Carnovsky compared actors to other artists, who he felt have in
common a certain consciousness, a capacity to use "crystallized ex-
perience." In this, Carnovsky did not consider technique as superfi-
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cial or external: "the word technique involves one's whole life," he
said, for it expressed "the inner history and sensibilities the actor pos-
sesses."28

A surprising number of the performers have spoken of Shakespeare's
profound influence upon their development. He has been the greatest
of distant teachers.

In the sciences, influences of these distant teachers who shape the
talents of a researcher or a theoretician are harder to distinguish. The
different scientific disciplines change at a rapid pace. And the individual
scientist is not as directly and immediately affected by the traditions of
the past as is the artist. Rather, scientists pay closer attention to the
work of their colleagues and even to the efforts of their students. They
learn from all of them.

In his book Darwm on Man: A Psychological Study of Scientific Creativity,
the psychologist Howard Gruber reconstructed the intellectual develop-
ment of the author of The Origin of Species. Of particular interest is the
way in which this shy evolutionist was influenced by members of
his own family, particularly his grandfather Erasmus Darwin. Their
impact was not only intellectual but ethical; they helped shape Darwin's
view of the world. According to Gruber, "Darwin came from a tradition
which equipped him to express consistently an egalitarian and evolu-
tionary point of view."29 The influence of his family helped Charles
Darwin, who was a rather cautious man, to communicate his revolu-
tionary findings and to defend them against his opponents. His teachers
from the past gave him an emotional and ideological foothold.

In seeking to understand the ways in which a creative individual's
talents are nurtured, I have chosen to look at childhood and the years
of learning and apprenticeships. Such a framework may be somewhat
misleading. The influences affecting the growth of creative thinkers are
not arranged in a neat, chronological order: it is the totality of their
experiences that musicians, actors, painters, and scientists bring to bear
on their work.

The past and the present, the historical and existential, are not easily
separated in the mind. In most instances, what is learned from others
becomes part of a dimly conscious awareness, to be summoned in those
moments when an individual is trying to push beyond the edge of his
or her talent.

Still, the conceptual and communicative means I possess to depict
the fabric of the human mind are inadequate. The synthesis of thought
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is unraveled and ordered into a sequential representation by the use of
words. But the flow of events and ideas presented in this way reflects
only one important aspect of the processes to be explored. The role of
visual memory-images, or the integration of sights with sounds and
movements, which takes place in the inner stage of the brain, is hard to
capture in words or scientific symbols. And thus we try to symbolize
these simultaneous and overlapping processes as an orderly, flowing
sequence, to be integrated once more by the active and imaginative
powers of the reader.



3 / The Invisible Tools

During their diverse apprenticeships, creative adolescents immerse them-
selves in the work of their elders. This is also a time in their lives when
they first explore their inner resources, those varied invisible tools that
help transform a gifted young person into a productive artist or scientist.

The paths which lead to such transformations are varied. Some indi-
viduals first approach their task externally, by exploring forms rather
than their own personal sources. The writer Lawrence Durrell described
such a process in commenting on a young friend of his: "She is still
playing with forms in order to learn the job of bookmaking from the
outside until she hears her own voice."1 Others struggle with their in-
ner experience, which drives them toward exploring their artistic world.
Herman Hesse in his autobiography evoked his stages of immersion:

At first, swimming in modern, indeed the most modern
literature, and in fact being overwhelmed by it was an
almost intoxicating joy. . . . after that first joy was
exhausted, it became a necessity to me to return from
my submersion in novelties to what is old.2

Hesse also described the difficulty of finding ways to shape one's
poetic intent:

The thing was this: from my thirteenth year on, it was
clear to me that I wanted to be either a poet or nothing
at all. To this realization, however, was gradually added
a further, painful insight. . . there was a path to every
profession in the world, there were prerequisites, a
school, a course of instruction for the beginner. Only for

59
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the poet there was nothing of the sort. It was
permissible and even considered an honor to be a poet;
that is to be successful and famous as a poet—
unfortunately, by that time one was dead. But to become a
poet was impossible, and to want to become one,
was ridiculous.3

Part of the despair and the excitement that characterizes the early
years of creative individuals is linked to their efforts to bridge the gap
between their sense of purpose and its fulfillment. The first and most
powerful sign that an individual is committed to a life of creative en-
deavors is his or her sense of intensity: the need to see, explore, under-
stand, experience, and to go beyond what is already known. All of this
is part of the development of invisible tools. The intellectual and artis-
tic means necessary to transform such intensity into creative endeavors
is the topic of this chapter.

Creative Intensity

The universal and the unique are entwined aspects of existence. In the
course of growth, children are powerfully influenced by the living pat-
terns of their family and community while also being subject to a com-
mon, species-specific trajectory of development. Individuals whose goals
encompass creative work frequently exhibit sensitivity to the contradic-
tory pulls of necessity and choice. According to the clinical psycholo-
gist Donald MacKinnon, whose research on creativity includes the study
of architects, writers, and research scientists: "Much of experience which
less courageous persons would repress or deny is accepted by creative
persons."4

What are some of the sources of such courage? It is hard to answer
such a question because the early lives of artists and scientists do not
form a single arrangement. Many of those whom I interviewed described
an intense and joyful intellectual life that characterized their parents'
homes: frequently recalled were family activities focused on nature or
the writing of magazines and staging of plays. They also remembered
the intense discussions around their dinner tables and that their par-
ents encouraged their own participation and their independence of
thought.

In a study comparing high-IQ and highly creative adolescents, Jacob
W. Getzels and Philip W. Jackson found that the parents of the latter
group valued their offsprings' "openness to experience" and their "in-
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terest and enthusiasm for life."5 The home atmosphere supported the
adventurous spirit of those young people who were considering a cre-
ative career. It was the parents' enthusiasm rather than specific instruc-
tion in art and science that first helped their development. Once these
young students' interests became more focused upon a particular art
form or scientific discipline, they started to learn how to combine skill
and discipline with their earlier sense of wonder and exuberance.

The opportunity to learn from the work of people whose approach is
of heightened interest to a beginner contributes to the learner's capac-
ity to make career choices; the music of Bach affected the young Casals
in this way. The work of Jane Austen and Virginia Woolf similarly sup-
ports the creative intent of many beginning women writers. The influ-
ence of these distant teachers helps to shape the craft of a beginner,
and the example of their lives enriches the young person's understand-
ing of the challenges inherent in a creative career.

The intensity required to go beyond the known is replenished by such
encounters with distant teachers. The young person is enriched by the
exposure to the lively wrought works of their mentors. When claiming
their experience—through their artistic effort in dealing with the rich-
ness as well as the disturbing complexity of their existence—young art-
ists are frequently beset by anxiety. They are confronted by self-doubt.
In addition to the encouragement derived from studying the lives of
their artistic models, these individuals also need support from those
around them, from their parents, teachers, and friends.

The influence of a live mentor frequently serves to validate a young
person's own discoveries. The painter Michele Zackheim, whose work
on the origins of Jewish female tradition has received much recent praise,
recalled such an encounter during our talk:

My mother was a painter. I grew up with art, doing art
was like a kid riding a tractor on a farm. It was like
second nature, and thus it never occurred to me that it
would be part of my life. I always thought I was just
going to write. . . .

But while in college in Santa Barbara I had a course in
still life. The class was full of these wonderful,
wonderful crafts-people. They really could draw those
bottles. When their drawings and mine were tacked on
the walls, I was embarrassed. But it is frequently the
same story. When the teacher started to walk around the
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room, he liked my work best because it was still natural.
I had not ye.t learned all the tricks. And that was all 1
needed [emphasis added]. At the end of the semester I
was in New York studying art.

The unexpected recognition of her visual talents contributed to
Zackheim's development, to her ability to synthesize both graphic and
verbal means of expression, which characterizes her work at present.
Praise and recognition can help young artists to define their own objec-
tives. But most creative careers are full of new beginnings as well as
periods of discouragement. In The Courage to Create, Rollo May quoted
a friend of the great sculptor-painter Giacometti describing the artist's
recurrent struggles:

In order to go on, to hope, to believe that there is some
chance of his actually creating what he ideally visualizes,
he is obliged to feel that it is necessary to start his entire
career over again, every day, as it were, from
scratch.6

One aspect of the creative intensity of artists is linked to their
feelings that it is impossible to ever fully realize their intent. The very
artistic conceptions that give rise to their work will also defeat them.
And thus many individuals who are engaged in creative work present
a troubled and troubling personality; their sense of intensity—a combi-
nation of great hope and doubt—frequently disturbs and frightens those
around them.

It is not surprising, then, that an interpretation of artistic temperament
as neurotic has appealed to some who have studied the sources of hu-
man creativity. In the Freudian framework, art is seen as the transfor-
mation of unconscious conflicts into artistic products. Daniel E. Schneider
developed this approach in his book, The Psychoanalyst and the Artist:

Every dream expresses an impermissible impulse and an
impossible idea. . . . Every dream, like every work of art
stimulates and discharges psychic tensions . .andecvery
dream and every work of art is the result of processes
making for powerful symbolic economy.7

According to this analysis, the power of a work of art is that it draws
the audience into the artist's own interpretation of these psychic forces
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thus producing a "mass dream." In a more recent analysis, Albert Roth-
enberg, the author of The Emerging Goddess, also compares dreams and
artistic work: "Dreams keep the dreamer asleep but creative processes
and resulting creations arouse both creators and recipients."8 Rothen-
berg views creativity as the "mirror-image" of dreaming, and he stresses
the intensity involved in some of the stages of artistic production:

Every facet of a visual scene, every nuance of a musical
tone or of a word or phrase, and every aspect of a
scientific theory or experiment is explored and kept in
focus at several particular stages of the creative
process. . . . The heightened state of consciousness is
highly pleasurable and it is both similar and opposite in
form and function to dreaming, a reflection or a
mirror-image state.9

Rothenberg's position, while historically connected to Freud's analy-
sis, is also contemporary in its emphasis on active, deliberate, conscious
processes in addition to unconscious ones. Creativity involves a high
degree of anxiety on the part of the artist in the unearthing of some
unconscious material. But it is also distinguished by activity: the cre-
ative individual engages in demanding work to prepare him or herself
for the future.

Some of the sources of creativity have their origins in childhood
traumas: loss of a parent, prolonged illness, economic pressures, or so-
cial isolation. The novelist Anne Tyler recalled a friend's comment in
this regard: "In order to be a writer, you have to have had rheumatic
fever in your childhood. I have never had rheumatic fever," Tyler ex-
plains, "But I believe any kind of setting apart situation will do as well."10

For individuals who had suffered isolation or loss during their early years,
creative work is frequently nourished by their wish to construct an imag-
ined world less flawed than the one they had experienced as children.

But creative intensity is not always the outcome of childhood suffer-
ing. Many of those whom I interviewed depicted their childhoods as
serene and their work fueled by the stimulation of their early years. For
some these joyous years contrasted with later difficulties in their lives.
The well-known children's author Judy Blume depicted a childhood that
nurtured creativity during our talk in Santa Fe:

As a child I very much enjoyed my fantasy world. I loved
the long summers when I could "mess around,"
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sometimes by myself, sometimes with my friends. .  I
could not wait to get up in the morning and stayed out
until it was dark. And it was just wonderful. . did a
lot of things: I worked with my hands, helped my father
and brother, who were very imaginative, constructed a
playhouse in our yard. And I danced. .IMade Up
melodramatic stories and when I was home and sick in
bed I listened to the soap operas, then made my own
paper dolls, with which I acted out the stories from the
radio. I loved movies, too. . . .

I discovered adult literature in junior high school, and
then I started to enjoy reading. But earlier I liked to
make up things as much as to read. . . . When I was ten
I organized a huge dance with costumes, scenery,
choreography. . . .

I got married at the end of my junior year in college,
and when I had babies, there were no longer any
creative outlets. I could neither admit nor see how
limited my life was. I saw my adult life as an end, not as
a beginning. It was all written out; I never dreamt that it
could be better. I know I wrote because I felt life was
over. I did not see any other role but that of being a wife
and mother . . . and while it was thrilling to have babies
to care for, to watch them grow and develop, it wasn't
enough.

Life was much more exciting at 12 than at 28, so
writing about children of that age was right, it was what
I knew best then.

This pensive exploration of the sources of Blume's writing highlights
the fact that no single set of circumstances gives rise to creative work.
For some, the will, courage, intensity, and imagination required to pro-
duce is rooted in the stimulating world of their childhoods, in the
joys of sharing word-plays, or in observing the changing face of na-
ture with their families. Others are moved to engage in creative work
as their means to overcome loss or isolation suffered during their early
years.

Some artists deal in their work with the impact of troubling social
events. The Midwestern writer Nelson Algren depicted his own devel-
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opment and the great effect the Depression had upon him in his con-
versations with H. E. F. Donahue:

I was always trying to write. Even in grammar school I
think I was trying to write. It was something that I never
thought of not doing. . . .

It was just something you did, you know, just like a
race horse runs. But I never thought really it came to
anything. I thought you could write if you had a trade or
if you were a teacher or newspaper man. Then you
could write. . . .

I wanted to write in this sense all through the
University. When we did themes, I wanted to write
good themes. I wanted to be a writer in the literary
sense. . . . But the experience on the road gave me
something to write about. . . .

His wandering in search of a job during the Depression furnished
Algren with a different view of his world and pushed him past the usual
adolescent need for self-expression:

All these scenes, one after another, piled into something
that made me not just want to write, but to really say it,
to find out that this thing was all upside down.11

Throughout history the impact of war, poverty, and political
persecution has motivated many artists to produce their best works.
In the biography of the folksinger Pete Seeger, David Dunaway writes:

A dark period had again produced one of Seeger's uni-
versal songs. The musician who thrives on poverty and
despair has become a cliche; yet in Seeger's case, when
everything tipped against him, when his liberty, career,
and safety were in jeopardy, a spark inside ignited a
song.12

The creation of art and the construction of new knowledge requires
artists and scientists to take risks. In the early stages of the develop-
ment of quantum mechanics and nuclear physics, the men and women
who were freeing themselves from older paradigms found themselves
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in a state of doubt and painful confusion. Werner Heisenberg in Physics
and Beyond describes this change in the 1920s by using a mountain-
climbing metaphor:

In the valley the weather was poor, and the mountains
were veiled in clouds. During the climb, the mist has
begun to climb in upon us, and, after a time, we found
ourselves in a confused jumble of rocks and
undergrowth with no sign of a track. . . . At the same
time it grew brighter overhead, and the light suddenly
changed color. We were obviously under a patch of
moving fog. Then, quite suddenly, we could see the
edge of a steep rock face, straight ahead of us, bathed in
bright sunlight. The next moment the fog had closed up
again, but we had seen enough to take our bearings
from the map. After a further ten minutes of hard
climbing we were standing in the sun—at saddle height
above the sea of fog. . . . In atomic physics likewise, the
winter of 1924-25 had obviously brought us to a realm
where the fog was thick but where some light had
begun to filter through and held out the promise of
exciting new vistas.13

In exploring this image Heisenberg evokes the insecurity many of
the scientists experienced during these crucial years. He recalled how
difficult it was "to give up an attitude on which one's entire scientific
approach and career have been based."14 An even more demanding
conflict is faced by those individuals whose scientific work contradicts
powerfully held religious beliefs.

Howard Gruber described Darwin's long struggle with himself over
the likely public reaction to his discovery concerning the evolutionary
continuity of animals and human beings. Darwin remembered well the
humiliating fate of some of his scientific predecessors who faced sim-
ilar conflicts, including the tragic events of Galileo's trial and the ensu-
ing requirement that he denounce, in his old age, his great discovery in
front of the Church fathers. Darwin could not admit his own fears to
many; he wrote in a letter to his friend Joseph Hooker that telling the
secret of his evolutionary ideas was "like confessing murder."15

Eventually, Darwin did publish his book on The Descent of Man. He
was helped in facing the inevitable attacks upon him by the examples
of his own liberal family and by the support of some of his teachers.
The most important among the latter was the geologist Charles Lyell,
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who first introduced Darwin to the naturalist's method of research. He
also learned from Lyell—who held many unconventional ideas—how
"to avoid unnecessary public bitterness in scientific controversies."16

The strength required to face opposition and to tolerate anxiety is sus-
tained by support from mentors and peers. In addition, many sources
of nourishment are linked to creative work itself.

Thomas Mann wrote in one of his letters of the passion for one's task;
the Hungarian biologist Szent-Gyorgyi spoke of intellectual hunger as
a lasting characteristic among those committed to a life of discoveries.
Physicists who knew Einstein well saw in him these qualities of enjoy-
ment and passion for intellectual work. "No one has ever enjoyed sci-
ence as much as Einstein," remarked the Nobel prize-winning inventor
of holography, Dennis Gabor.

Scientific problems, you might say, simply melted in his
mouth. . . . When he spoke of relativity, you could see
it. The formulae were no longer abstract, they came to
life through Einstein's gestures. One could almost say
he did gymnastics while lecturing.17

In their personal accounts, creative individuals describe not only
their fears but also the sustaining joys of their endeavors. Aaron Cop-
land spoke during our talk of the day "when all different musical mate-
rials run to their proper places." The film director Henry Jaglom described
his flow of cinematic ideas while we spoke in his garden in Beverly Hills
"as being on a bicycle going down hill." Similar feelings of delight were
voiced by both artists and scientists in the interviews collected by Ros-
ner and Abt for their volume The Creative Experience. The Canadian neu-
rologist Wilder Penfield spoke of the exhilaration that accompanies
creative thinking. The sustaining powers of one's craft are sometimes
sensuous; this aspect of the artist's work was described by the abstract
expressionist painter Eugene Newmann. He spoke to me of his gratitude
for the medium: "It is the material that informs the world, and it is sooth-
ing to me that it does."

Thus, many sources sustain creative intensity in the lives of artists
and scientists. Some of these are internal and may reach back to the
person's childhood; others are more clearly linked to the challenges of
social existence. Creative individuals' openness to all their feelings and
reactions distinguish them—according to psychologists who have studied
them—from others less able to confront their emotions. The skill and
effort needed to give form to one's experience and insight requires
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commitment, a "passion for one's task," and the life-long compulsion
to probe the troubling, joyous flow of life.

The Bag of Memories

Among the invisible tools of creative individuals is their ability to hold
on to the specific texture of their past. Their skill is akin to that of a
rural family who lives through the winter on food stored in their root
cellar. This ability was described in fine detail by Stephen Spender in
his well-known essay on creativity. He suggested that poets do not for-
get their sense-impressions; they know how to record, both mentally
as well as in notebooks, the facts and shapes of their existence.18

To some, the birth of a creative idea is linked to memories reaching
back into childhood. Ingmar Bergman wrote that "to make films is also
to plunge again by its deepest roots down to the world of childhood."19

The creative use of one's past, however, requires a memory that is both
powerful and selective. Judy Blume spoke of these processes when she
compared herself to some of her intellectual friends who do not recall
precise, sensory impressions as she does: "I remember smells, feelings.
I will walk in a house and say, this is B. N.'s home. This is the way his
house smelled on a winter morning. All the sensations are there to be
brought back." Stephen Spender wrote of his difficulty in recalling phone
numbers or the placing of objects around his home, but he commented:
"I have a perfect memory for the sensations and experiences which are
crystallized for me around associations."20

The film-maker Henry Jaglom made a similar comment in the course
of his interview:

I don't remember people's faces, I never remember ad-
dresses. Colors, smells, feelings, associations that are
emotionally important I do remember. .Ireally think
I have two places in my mind somehow. One is a
receptacle for everything that is productively, creatively
useful to me, the other is for everything else that has no
place creatively.

There are professions where total recall is necessary. Igor Stravinsky
in Expositions and Developments wrote of "the performer's memory" as
follows:

I could not have made a career as a pianist however— abil-
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ity apart—because of the lack of what I call "the
performer's memory." I believe that composers (and
painters) memorize selectively, whereas performers
must be able to take in "the whole thing as it is," like a
camera; I believe, in fact, that a composer's first memory
impression is already a composition.21

Some of the specificity of memory among artists, the way in which
they match the needs of their profession to their powers of recall, grow
as they exercise their talents. These individuals embrace their percep-
tions and work with them. Stephen Spender wrote:

Memory is not exactly memory. It is more like a prong,
upon which a calendar of similar experiences happening
throughout the years, collect. A memory once clearly
stated ceases to be a memory, it becomes perpetually
present, because every time we experience something
which recalls it, the clear and lucid original experience
imposes its formal beauty on the new experiences. It is
thus no longer memory but an experience lived through
again and again.22

The distinction drawn by Stravinsky between two different kinds of
recall is supported by recent research illustrating diverse memory pro-
cesses. The performer's processes may be akin to what the psychologist
Ulric Neisser called "echoic memory"23—that is, a manner of remem-
bering auditory material precisely, without extensive analysis— while
the composer's processes imply a more analytic approach.

Memory also plays an important role in scientific work. The research-
ers' raw materials are facts in unordered array: findings which no longer
fit into an existing paradigm, but which need to be transformed through
experimental and intellectual inquiry into a new, more adequate explan-
atory theory. In order to meet this demanding task, researchers have to
both accumulate and organize large amounts of information. Charles
Darwin was well aware of this need. In Life and Letters he described his
organizational system: he had carefully indexed all the books he had
read and organized the material into portfolios that he consulted at the
beginning of each new project. In the twentieth century, scientists are
assisted by specialized libraries and information retrieval systems when
they initiate a new research endeavor. Nevertheless, a powerful and



70 / NOTEBOOKS OF THE MIND

personally developed structuring of information—an active and selec-
tive memory—is as necessary for scientists as it is for poets.

The Polish-born mathematician Stan Ulam described in his autobiog-
raphy the importance he attributes to memory in research:

It seems to me that good memory—at least for mathema-
ticians and physicists—forms a large part of their talent.
And what we call talent or perhaps genius itself
depends to a large extent on the ability to use one's
memory properly to find analogies, past, present and
future, which as [Stefan] Banach said are essential to the
development of new ideas.24

The suggestion that richness of associations and concepts are
important to scientific work has been made by a number of individuals.
Linus Pauling spoke of having many good ideas as part of his success
as a Nobel-prize winning chemist. The author of The Art of Scientific In-
vestigation, W. I. Beveridge, remarked that it is easy to abandon a faulty
notion if the investigator has a fertile mind.25 The use of remembered
ideas and the connections made between them and new insights may
occur both consciously and unconsciously. Stan Ulam thinks of these
cognitive processes as operating along multiple channels; his notions,
based on introspection, are quite compatible with recent psychological
analyses. He asks: "How is memory gradually built during one's con-
scious or even unconscious life and thought?"

My guess is that everything we experience is classified and
registered on very many parallel channels in different
locations, much as the visual impressions that are the
result of many impulses on different cones and rods. All
these pictures are transmitted together with connected
impressions from other senses. Each such group is
stored independently.26

The cognitive psychologist Colin Martindale hypothesizes that what
human beings perceive is parsed according to sensory, perceptual, se-
mantic, and episodic "analyzers." An experience is processed in multiple
ways, as each type of memory "storage" has its own special character-
istic. The stories of one's life are recorded in episodic memory, and these
are tagged according to the time and place of their occurrence. More
abstract knowledge lacks such coding; instead it is recorded in a more
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formal structure such as biological taxonomies or other facts, which are
organized according to heirarchical concepts.

In addition to these categorizations of remembered knowledge, the
self-reports of experienced thinkers highlight the role of different mo-
dalities in thought and memory. The centrality of the visual modality is
emphasized by painters and photographers. Paul Gauguin wrote in his
Intimate Journal:

I have a remarkable memory, and I recall this time in my
life [his early childhood], our house and ever so many
things that happened [Gauguin described the story of
his running away from home.] . . . It was a picture that
had beguiled me, a picture representing a traveler with a
stick and bundle over his shoulder.27

Gauguin's powerful episodic memory (his ability to evoke specific
experiences) was linked to some of his other visual talents; he could
recall and claim for his work much that he had learned from other art-
ists. When he moved to Tahiti where no museums or galleries were
available to him, he relied on his memory. The paintings he made in
the South Pacific reflected his broad exposure to the varied styles of the
visual arts. While his canvases interpreted his surroundings—the strong
island colors, the graceful Tahitian people, his new-found sense of si-
lence and peace—they also revealed complex artistic influences, that of
the Impressionists, the varied Italian schools of painting, and even Egyp-
tian approaches to composition. Gauguin had fully assimilated these
sources into his own style; they were part of his powerful and selective
memory, part of his invisible tools. In one of his infrequent letters to
his wife, Gauguin wrote: "My artistic center is in my head."28

Mental images are an important resource for the working artist's tal-
ent. The San Francisco painter and photographer Barry Brukoff spoke
of his reliance upon his visual recall during a quiet November afternoon
in my house: "I have a movie camera in here," he said pointing to his
forehead, "I can go back to a town in Europe that I had visited ten years
ago, and go to the hotel I had stayed in, or to the restaurant I had eaten
in during a short, two-day visit. I just run the movie again."

The vividness of Brukoff's visual memory is part of a precise visual
imagination that activates the exceptional abilities of this artist-designer.
For instance, he can mentally walk through an environment and recon-
struct it, and he remembers numbers by projecting them on a screen
that only he can see. To him, these are gifts that he was born with; how-
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ever, I see the use of a specific modality—or language of the mind—as
the outcome of both a genetic predisposition and the honing of one's
mind, which results from the sustained work of the creative individual.

The development of self-knowledge—the realization of one's special
talents and the best way to use them—does not necessarily follow a
simple linear progression. Students of creativity have identified cycles
in the lives of productive individuals. At times a person spends years
absorbing new experiences, styles, or theoretical ideas without making
his or her own contributions to a field, only to be followed by a period
of intense bursts of productivity.

An apparently fallow few years in the life of the great French novelist
Marcel Proust were described as part of such a cycle by his biographer
Andrt Maurois:

Superficially considered, the four or five years that fol-
lowed Marcel's military service were lost years. The
truth is that he was absorbing his honey and filling the
pigeonholes of his mind with characters and
impressions.29

At the end of his lengthy years of apprenticeship after the death of his
parents, Marcel Proust "had developed a prodigious memory peopled
with scenes and conversations. He had not frittered away the harvest
of his childhood and his adolescence. . . . He had reached the age of
great undertakings with his granaries filled to bursting."30

The live, active use of memory reported by artists and scientists forces
us to use some caution in our language describing this central mode of
thought. In the professional literature of psychology, we often use terms
such as memory storage, a word which implies that humans file their
experiences, the yields of their lives, into a dark and dusty back-chamber
of the mind. A different process emerges from the accounts of poets
such as Stephen Spender, who have described the many ways in which
they attempt to maintain the freshness of their perceptions throughout
long periods of time. In a similar vein, Stan Ulam has commented on
the importance of keeping one's knowledge current by linking the known
to new ideas and insights. Memory, then, is an ever present resource,
a potential source of raw materials that are reworked in art and science.

The transformation that characterizes the creative process can bring
forth great changes when a gifted person starts claiming his or her ex-
perience. May Sarton described such a metamorphosis in Writings on
Writing:
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I was bowled over recently when a letter from Willa Gather
came by a happy chance into my possession: in it she
states categorically that she never wrote anything that
did not come out of a direct and rather shattering
experience. These cool and classic novels sprang from
her blood.31

In the course of creative endeavors, artists and scientists join frag-
ments of knowledge into a new unity of understanding. This process is
demanding; it calls upon all the inner resources of the individual—
active memory, openness to experience, creative intensity, and emo-
tional courage. It demands self-knowledge in the use of expansion of
one's talents.

Discipline in the Shadow of Failure

"We must always work," wrote the composer Peter Ilich Tchaikovsky
in a letter to a friend, "a self-respecting artist must not fold his hands
on the pretext that he is not in the mood."32 One of the most neglected
areas of the study of creativity is that of discipline, the structure that
the individual who works outside of institutions imposes upon him or
herself. Discipline has many functions among these creative individu-
als. For Tchaikovsky it contributed to his sense of self-confidence:

I have learnt to master myself, and I am glad I have not
followed in the steps of some of my Russian colleagues,
who have no self-confidence and are so impatient that at
the least difficulty they are ready to throw up the
sponge. This is why, in spite of great gifts, they
accomplish so little, and that in an amateur way.33

The great Russian musician believed that patience was an essential
aspect of his sustained creativity. While he treasured his intense mo-
ments of musical inspiration, he also knew that the music he created
during these short bursts of time needed expansion and re-working.
He carried a pencil and paper with him during his daily walks, the set-
ting for most of his new ideas or "germs" of compositions; later in the
day he transcribed these, using his technical knowledge and "cool
headwork."

Sustained, productive work requires more than the mind for shelter-
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ing thought. It requires a well-organized and well-selected work space.
In the long journey of the apprentice who is on his or her way to be-
coming a professional, the moment when such a person can assert a
claim for the right space in which to work is an important one. Tchai-
kovsky liked to live in simple, country houses at a distance from Mos-
cow, where he could protect his daytime concentration and solitude.
(At night he liked to be with a few close friends.)

The British novelist Margaret Drabble described during our talk in
London how her work space had changed during her career as a writer.
While her children were small, she worked at home. Her early novels
capture powerfully the sense of confinement, the closed-in feelings from
which young mothers suffer. In more recent years, Drabble has been
able to move to a hotel room for several days at a time. There, no one
interrupts her; her characters expand in that empty space and take pos-
session of the room. She explained: "I usually go someplace that is
vaguely appropriate. It is extraordinary how one can work in a situa-
tion like that."

The choice of a quiet work place is particularly important when a nov-
elist is engaged in writing a large work with many characters. When
Katherine Anne Porter first began as a writer, she worked wherever and
whenever she had a chance. But once she was well-known and pos-
sessed the means to create a more suitable setting for her writing, she
plunged with joy into what Yeats has called "the solitary, sedentary
trade." She wrote Ship of Fools—her most complex novel—in rural Con-
necticut where she lived for more than three years without a telephone
and with few visitors.34

Porter worked best in the morning, as did Hemingway and scores of
writers whose work habits are recorded in the successive volumes of
Writers at Work. In answering questions about his work life, Thomas
Mann wrote:

For many years I have done my serious writing, that in-
tended for publication, almost exclusively during
morning hours, from nine to noon or half past
twelve. . . . About one and a half manuscript pages
constitute my daily stint. This slow method of working
springs from severe self-criticism and high requirements
in matters of form.35

The structuring of time and space according to one's needs and
values is part of the invisible tools of creativity. Thomas Mann, Kather-
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ine Porter, and Ernest Hemingway knew how to build a "house for their
thoughts." Their self-knowledge contributed to a life-long record of
productivity and their high degree of self-criticism was responsible for
the continued shaping of each author's excellent style. This striving
toward a consciously developed form was described by Thomas Mann
when he characterized the "symbolic content" of his writing as follows:
"Every word and every phrase counts, for one never knows what part
one's present phraseology may have to play as a motif within the total
work."36

One of the most demanding aspects of creative discipline is the revi-
sion process: artists and scientists clarify their condensed thoughts
through the successive drafts (or versions) of their work. Such efforts
require the same active intelligence as generating novel ideas does. The
process is like a dialogue between the artist and his or her product. May
Sarton described this willingness to learn from one's work in her essay
"The Writing of a Poem." She wrote:

There are pages and pages more of this battle to find the
right words, the right form. Probably most of you,
plagued by such notes, would have decided to give up.
But I was stubborn; I was interested; and finally I did
manage to fashion the poem "Truth" out of these
fumbles. . . . The poem teaches us something while we
make it . . . the poem requires all your capacities of
thought, feeling, analysis and synthesis. I hope this
might suggest that there is nothing dull about revision.37

The children's author, Judy Blume, also finds the reworking of her
material an important, even joyous process. She explained her feelings
concerning revisions during our talk: "I love to rewrite. You take some-
thing that has a little promise, that is unfinished, and you make it come
right. . . . It is really like putting together a puzzle and watching the
progress and feeling excited as it begins to form a picture."

Blume works on several cycles of composing and rewriting. Each time
she begins a new novel she also starts a handwritten notebook in which
she keeps material that does not fit into the section she is working on.
She showed these notebooks to me: they include several names for her
characters, descriptive details (for instance, for her book written about
a Florida childhood she described the 1940 Packards), bits of dialogue. "I
keep things I don't want to lose," Blume explained. "I might write a page
of a manuscript, and feel that it is not quite relevant in this part of the
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book, so I'll tape it into the notebook. I'll want to get back to it . . . my
mind will race ahead to this or to that, but I am still only on page 30."

This method of writing illustrates once more that the human mind is
multi-channeled not only in the way in which we record experience, as
described by Ulam's insightful analysis of memory, but also in the way
in which writers, poets, and composers think while engaged in a new
work. While Blume composes her narrative in a focused forward move-
ment on her typewriter, she is also aware of the more diffuse associa-
tions that accompany her writing.

A disciplined approach to creative work requires that the individual
structure his or her time well, so that it supports one's working habits,
the building of "the houses of thought." The writer, poet, or composer
must become skilled in keeping track of both focused and evanescent
lines of thought. Thomas Mann described how he had arranged these
invisible tools while he was working:

For writing I must have a roof over my head, and since I
enjoy working by the sea better than anywhere else, I
need a tent or a wicker beach chair. Much of my
composition, as I have said, has been conceived on walks;
I also regard movement in the open air as the best means
of reviving my energy for work. For a longer book I
usually have a heap of preliminary papers close at hand
during the writing; scribbled notes, memory props, in
part purely objective—external details, colorful odds and
ends—or else psychological formulations, fragmentary
inspirations, which I use in their proper place.38

A sense of balance or certainty is evident in Mann's description of his
methods of work; a more anguished tone is present in the reports of
some other writers. Van Wyck Brooks wrote in Opinions of Oliver Allston
about the writer's life:

No work this morning. My brain feels like an old sponge,
battered by the waves and rocks of dozens of winters.

In thirty years of writing, I have not gained an ounce
of confidence. I begin each new book (as I have probably
always begun, although I never remember it) with a
sense of impotence, chaos and desperation that cannot be
overstated. I always feel that I am foredoomed to failure.
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Everyday I begin my work with the same old feeling,
that I am on tnal for my life and will probably not be
acquitted.39

A similar passage from Iris Murdoch has been quoted by Gail
Godwin in her essay on "Becoming a Writer."

I live, I live, with an absolutely continuous sense of failure.
I am always defeated, always. Every book is the wreck
of a perfect idea. The years pass and one has only one
life. If one has a thing at all one must do it and keep on
and on and on trying to do it better.40

Godwin writes that she loves this quote, as it expresses her own feel-
ings about her work. It captures the notion of discipline, which is
not only a joyous self-confident exercise of one's craft, but also the emo-
tions involved in working while being nagged by doubts and fear. "I
work continuously in the shadow of failure," Godwin explained.

For every novel that makes it to my publisher's desk,
there are at least five or six that died on the way. And
even with the ones I do finish, I think of all the ways they
might have been better. . . . But I believe that with
enough practice and skill and good faith, you can leam to
recognize when the work is achieved. There is such a
thing as fussing too much; it can deaden the work. There
is also such a thing as stopping too soon; this gives the
work a kind of incompleteness that is more annoying
than it is mysterious. Learning when "enough is enough"
is the discipline of a lifetime.41 [Emphasis added.]

The Mind at Work

In attempting to answer the question what is creative thought? one as-
pect of the answer—the notion of synthesis—emerges from the accounts
of creative individuals and from the analyses of research studies. Of
greatest importance in the thought activity of artists and scientists is
their pulling together of ideas, images, disarrayed facts and fragments
of! experience, which have previously been apprehended by them as
separated in time and space, into an integrated work. It is this synthe-
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sis that most concerns me in this discussion: the joining of rapid bursts
of thought with a regime of disciplined work.

Generally speaking, the germ of a future composition comes suddenly
and unexpectedly, Tchaikovsky wrote. The success of working with
such "thought-trains"—in Hannah Arendt's expression—depends on
a fully prepared mind. But the mental powers necessary to extend one's
understanding and to transform one's thoughts into creative works ma-
ture slowly. The nurturance and expansion of the talents of the gifted
individual requires not only the mastery of his or her craft, but also a
strong and enduring sense of self.

Howard Gruber described the creative individual's life as a "self-re-
generating system":

A creative moment is part of a longer creative process,
which in its turn is part of a creative life. How are such
lives lived? How can I express this peculiar idea that
such an individual must be a self-generating system?
Not a system that comes to rest when it has done good
work, but one that urges itself onward. And yet, not a
run-away system that accelerates its activity to the point
where it burns itself out in one great flash. The system
regulates the activity and the creative acts regenerate the
system. The creative life happens in a being who can
continue to work.42

Many aspects of a creative life contribute to its regenerative
possibilities. Some of these are inherent in the activities themselves: the
pleasure that artists derive from working with stone, wood, or paints;
the poets' enchantment with powerful images; or the satisfaction drawn
by scientists after identifying an elegant model of hidden realities. These
are among the sensuous, playful and aesthetic rewards of creative work.
Men and women who are renowned for their life-long productivity (Pi-
casso, Einstein, Sarton, Copland among them) have voiced their enjoy-
ment of the sensual and tactile nature of their work even while strug-
gling with relentless intellectual demands. Thomas Mann quoted the
great German Goethe in this regard: "In the making of art there can be
no question of suffering."43

Concerning the darker side of artistic work, Goethe has character-
ized writing as "eternally rolling a stone that forever had to be raised
anew."44 Each time an individual completes a novel, a research project
or a composition, he/she discovers new, unresolved issues that have to
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be addressed. In creative work, a single product is just a temporary
resting place in the continuous and demanding process. The psycholo-
gist Isidor Chein portrayed the struggle when he wrote: "The essential
psychological human quality is . . . one of commitment to a developing
and continuing set of unending, interacting, interdependent, and mu-
tually modifying long-range enterprises."45

The creative "enterprise," then, is that which gives meaning to expe-
rience, and, however demanding such a task may be, it is this sense of
purpose that confers dignity to the life of those struggling towards un-
derstanding. The contradictory pulls of joy and discouragement, of sud-
den bursts of insight and tiring efforts of execution, of process and prod-
uct, are the necessary tensions that fuel creative thought.

Such inner tensions can be consuming. Artists and scientists, while
driven by these, also search for a living foundation for their work; they
build upon past knowledge and renew their sense of immediacy by rec-
ollecting their own beginnings. In addition to their personal powers of
drive and regeneration, creative individuals need external supports. "Lit-
erature is not created in midair," is an often-quoted line from Virginia
Woolf; she reminded us that creative work is rooted in the material con-
ditions of existence, such as space, money, and experience.

The mind at work is engaged in diverse efforts at unification. Energy
and commitment are needed in shaping the inner shorthand of ideas
into publically available work—the joining of thought and realization—
which is sustained in a variety of ways: by "the courage to create," by a
well-honed discipline and a fully-prepared mind, by the artist's pas-
sion for his or her task. The hope that is essential for regeneration is
nourished by the emotional support and intellectual sharing of those
"places, people and things," as Santayana has said, upon whose sup-
port the creative individual depends.

When just as the soil tarnishes with weed
The sturdy seedling with arched body comes
Shouldering its way and shedding the earth crumbs.

Robert Frost, "Putting in the Seed"

These, then, are the many layers of the soil into which the seed is
placed.
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PART TWO THE LANGUAGES
OF THE MIND

The diverse processes of expression—the ways in which individuals ac-
quire powerful means to convey their thoughts to others—constitute
the central topic of the next few chapters. Are ideas shaped differently
when communicated through graphic, musical, or verbal languages?
Or is there a uniform relationship between internal representation and
external ordering across different modalities of thoughtful expression?

The intense and difficult struggle to give shape to the content of one's
thoughts is powerfully evoked by the painter Ben Shahn, the writer Gail
Godwin, and the choreographer Martha Graham, among many oth-
ers. Part of the difficulty of such a process lies with the highly condensed
nature of inner thought. While inner representations have this compres-
sion in common, there are also important developmental, cognitive, and
affective differences present in various modalities of thought.

Many of those interviewed for this book spoke of their early immer-
sion into music or the graphic arts as part of their later ease with a par-
ticular expressive modality. These experiences helped to shape a par-
ticular kind of internal and external language of thought. At the same
time it would be an oversimplification to assume that writers, for in-
stance, are limited to verbal thinking only, or that painters are limited to
the visual aspects of their imagination and understanding.

In the pages that follow, the specific features of visual, verbal, musi-
cal, choreographic, and scientific languages are examined. Both essays
written by experienced thinkers and interviews are used in the explora-
tion of the manifold transformations that characterize the externaliza-
tion of thought. The skilled and confident use of a particular expressive
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modality is an important aspect of creativity. Separate chapters are pre-
sented to document the development of visual or verbal thinking and
the internal and external forms that characterize each of these modal-
ities. At the same time, many overlaps exist between these forms of
thinking: scientists, for instance, use verbal, visual, and mathematical
approaches to solving problems. Thus, the division of complex, over-
lapping modalities of thought into separate treatments is to be thought
of as an analytical convenience, rather than an absolute division between
the languages of the mind.



4 / Visual Thinking

"To draw is to put down your thoughts visually," remarked Fritz Schol-
der, the well-known Native American painter. A similar comment was
made by the photographer Diana Michener: "I have always taken pic-
tures the way other people keep journals and diaries. It is a way of or-
dering my reactions to the world, of placing my ideas and feelings in a
concrete form outside myself, of breaking my isolation."1

In describing their approach to thought, these artists highlight an oft-
ignored aspect of reflection, the visualization of ideas. The human need
to order the flow of experience, to reshape it, or simply to remember it,
requires a multiplicity of means, and among these, language and imag-
ery are of particular interest. Both of these processes assist the individ-
ual in bridging the personal and social aspects of experience. In com-
paring the role of words to those of pictures, Michener illustrates this
similarity of function.

Language is a highly conventionalized form of expression, but
images—the constituent forms of visual thought—are hard to standardize
or to define. There is no dictionary of images, or thesaurus of photo-
graphs and paintings. Imagery and visual expressions reflect the unique-
ness of an individual's life. Nevertheless, images have intrigued the
students of the mind since the beginnings of recorded history.

In the philosophical writings of the ancient Greeks, images, or the
inner perceptions of the world, were thought of as faint traces or im-
pressions of past experience.2 The Hellenic scholars were primarily in-
terested in memory images, a concern still shared by contemporary
investigators.
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In spite of this long-standing interest in imagery, the scientific study
of this subjective phenomenon reveals many changes and reversals. Dur-
ing the early years of this century, the exploration of images through
introspective reports was an accepted part of scientific inquiry. But as a
consequence of the strong criticism leveled by the behaviorist John B.
Watson against mentalistic phenomena, research in imagery declined
sharply after World War I. An important exception to this trend was
the work of those clinicians who continued the study of images in
dreams, those produced under hypnosis, and those reported during
the therapeutic hour. More recently, as part of the impressive renais-
sance in the study of thought, students of cognition have once more
discovered the importance of imagery as part of the work of the mind.
Many phenomena are now being explored; among them are research
into images as mnemonic devices, the study of creativity as a visual pro-
cess, and neurophysiological investigations of verbal and imaginal
processes.

The Power of Images

My own interest in visual thinking was awakened by the reports of phys-
icists and mathematicians who have described the role of images in their
thinking. Some of these introspective descriptions were gathered by psy-
chologists based on letters and interviews: for example, The Creative Pro-
cess edited by Brewster Ghiselin, and the more recent collection by Stanley
Rosner and Lawrence Abt entitled The Creative Experience. In the conver-
sations that I have conducted with experienced thinkers, I also have
tried to explore the role of visual thinking in the course of scientific
discovery.

An evocative description of such abstract visualization was given by
John Howarth, a physicist who was engaged in cancer research at the
time of our discussion:

I make abstract pictures. I just realized that the process of
abstraction in the pictures in my head is similar to the
abstraction you engage in dealing with physical
problems analytically. You reduce the number of
variables, simplify and consider what you hope is the
essential part of the situation you are dealing with; then
you apply your analytical techniques. In making a visual
picture it is possible to choose one which contains
representations of only the essential elements—a
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simplified picture, abstracted from a number of other
pictures and containing their common elements.

In order to facilitate their introspection—because it is not easy to
describe one's processes of thought—I frequently asked these scientists
to reflect on the personal observations of others in their field. In work-
ing with physicists, I presented them with a passage by Einstein, writ-
ten in 1945 in response to Jacques Hadamard's oft-quoted questionnaire,
which he sent to a number of eminent mathematicians:

The words of the language, as they are written or spo-
ken, do not seem to play any role in my mechanisms of
thought. The physical entities which seem to serve as
elements in thought are certain signs and more or less
clear images which can be 'voluntarily' reproduced or
combined.3

Most of the individuals he queried stressed a reliance on visual
symbols in their thinking, as had Einstein. Evidence of a life-long pat-
tern of using visual and kinesthetic pictures was found among Einstein's
papers at Princeton; among these was a description of a "thought ex-
periment" he conducted at age sixteen. After Einstein read Maxwell's
theorem which proposed to explain light waves, "he imagined himself
riding through space, so to speak, astride a light wave and looking back
at the wave next to him."4

The findings of Hadamard were similar to those of Anne Roe, who in
her study The Making of a Scientist found that physicists and biologists
reported a preference for visual modes of thought, while social scien-
tists wrote that they used inner speech as their dominant mode of cog-
nitive representations. In both groups there were, of course, some
individuals who indicated that their thinking could not be described in
terms of any sensory modality.

Just as individuals differ in their preference for visual or verbal think-
ing, similarly differences exist in psychological theories in regards to
the role of words or images in cognition. The importance of visual
approaches has been most convincingly presented by the Gestalt psy-
chologists. In their writings, thought and sight are dynamically in-
terconnected: the laws of vision serve as the model of the fluctuating
processes of the mind engaged in problem-solving. The strongest con-
temporary exponent of this tradition is Rudolf Arnheim, the author
of books on perception, art, and thought. He proposes that "concepts
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are perceptual images and that thought operations are the handling of
these images."5 In his book, Visual Thinking, he characterizes this idea
in sweeping terms:

Visual thinking calls, more broadly, for the ability to see
visual shapes as images of the patterns of forces that
underlie our existence—the functioning of minds, of
bodies or machines, the structure of societies or ideas.6

Although Arnheim does not ignore the role of words, he considers
them secondary in shaping thought—hence the title of his chapter deal-
ing with language is "Words in their Place." He suggests "that language
is essentially stabilizing and conservative" and its power for thinking is
in the facilitation of "the mass evocation of images."7

Another important, but infrequently observed difference between ver-
bal and visual thinking relates to a contrast in the external, communica-
tive forms of each of these inner processes. While language is a socially
constructed and conventionalized mode of expression, no correspond-
ing single visual language exists. There is, consequently, a great diver-
sity of graphic and plastic means used by creative individuals in shaping
and communicating their inner visual notions. Some researchers use
schematic drawings when exploring a problem; others like fuller, picto-
rial illustrations. Three-dimensional models are of great importance in
the study of the structure of matter, such as the three-dimensional sin-
gle and double-chained models which Crick, Watson, and Wilkins ex-
perimented with before they arrived at the elegant "double helix," which
won them a Nobel Prize in 1962.

The absence of a single visual language may assist in the discovery
process. Images come rapidly and are changeable—and it is difficult to
externalize them fully. However, these very attributes contribute to their
effectiveness in the exploratory and playful combination of ideas. In con-
trast, words may fix a notion: Arthur Koestler recalled the difficulties
faced by physicists such as Ernest Rutherford in the early days of atomic
physics. The word atom meant indivisible in Greek. The hold of such a
notion upon the understanding of physicists was a strong one; they had
to break away from what Koestler called "the snares of language"8 to
demonstrate that the atom was a divisible unit of matter. In the opin-
ion of Arthur Koestler, Silvano Arieti and Ernest Schachtel, and others
who have written about creativity, a reliance on verbal concepts alone
may lead the scientist to a certain rigidity of thought which can inter-
fere with the discovery process.
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In a recent article the psychologist J. C. Gowan suggested that the
continual stream of internal discourse overshadows imagery, an on-going
right hemisphere process in the brain. It is necessary, he believes, to
allay the work of the dominant left hemisphere—where language is
mediated—and to pull or focus the thinker's attention to visual processes
which he, too, considers critical in creativity. He further asserts "that
in the case of every historic scientific discovery which was researched
carefully enough, we find that it was imagery, either in dreams or in a
waking state, which produced the breakthrough."9

These highly visual theories of thought and creativity have been op-
posed by behaviorists, who have argued that thinking takes place pri-
marily through a reliance upon internalized language. Even if imagery
is seen by some as important in their thinking, it is a difficult phenome-
non to study within the framework of experimental studies. Allan Paivio
summarized this position in his volume Imagery and Verbal Processes: "This
is one of the classical behaviorist arguments—imagery is subjective and
inferential, words are objective and manageable."10

To my mind, neither the behaviorist nor the Gestalt position does
justice to the complex and interwoven process of thought. Both of these
schools attempt to highlight only a fraction of the experience of con-
sciousness, which includes inner monologues, crystallized concepts, rev-
eries, fleeting as well as generic images, abstract pictures, visualized
movements, and subjective feelings. Each psychological theory offers
to examine in slow motion the rapid processes of thought, and thus
untangle the many-sided, welded, inner flow of ideas; but no single,
universal hierarchy exists in the modalities of thought which character-
izes all human beings. The dominance of visual, verbal, or movement-
linked thinking varies from person to person. Anne Roe's report on the
differences between social and physical scientists illustrates this situa-
tion, as do the results of many cross-cultural studies that describe cer-
tain historically shaped preferences in the modalities of thought. Those
theorists who ignore these individual and cultural variations limit their
theories and do not reach a much-needed exploration of the full life of
the mind.

While the theoretical debates concerning the nature of thought have
not been resolved, new approaches to the study of the mind are prom-
ising. One such approach was developed by Howard Gruber in his cog-
nitive case studies of Darwin and Piaget. This method has also been
applied by Gruber's students to the examination of John Locke's and
Mary Wollstonecraft's development as thinkers. These investigators are
intent on documenting the way in which intellectually purposeful work
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develops and changes throughout the span of a lifetime; they refer to a
network of enterprises in their description of sustained intellectual labor.
The dynamics of a changing system of thought intrigued Martha Moore-
Russell in her study of Locke; she identifies this lengthy struggle "to
resolve the structural instability of his early philosophical thought"11

as generative of many of his works.
In his study of Darwin's early notebooks (1837-40), Gruber discov-

ered a frequently occurring image, that of nature as an irregularly branch-
ing tree. This image is described in words as well as drawn on the pages
of these notebooks:

The trees captured many aspects of Darwin's thought as
he is approaching the formulation of evolutionary
change: "the fortuitousness of life, the irregularity of the
panorama of nature, the explosiveness of growth and the
necessity to bridle it so as to keep the number of species
constant." And most important, the fundamental duality
that at any one time some must live and others die.12

These images of wide scope serve many functions for the thinker: as
powerful metaphors they pack a lot of meaning in a condensed form;
they also have aesthetic and emotional appeal—witness the care with
which Darwin drew his trees in his notebooks. Their central role in sci-
entific work is described by Gruber as follows: "the scientist needs them
in order to comprehend what is known and to guide the search for what
is not yet known."13

Many of these images are not hard to produce, nor is it difficult to get
individuals to describe what they see in their mind's eye. In contrast
with these fleeting phenomena, there are the generative images which
are so critical for the process of discovery. These may be quite numer-
ous according to Gruber: "the individual can cope with 4-5 images which
serve as leitmotifs for an entire life and a somewhat larger number, say
50-100, that are used in the elaboration of these thematic organizers."14

Some scientists make sketches of their images similar to the trees Dar-
win drew in his notebooks. But these individuals are a minority; in most
cases people find it easier to translate the visual shapes of their thoughts
into words. The use of imagery is less elusive for those who are experi-
enced in giving concrete and communicable expression to their sub-
jective experience through drawings, sculptures, photographs, and
paintings.
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The Genesis of Visual Expression

Young children play quite spontaneously with visual forms and they
enjoy scribbling. These playful activities are similar to their explorations
with sounds, gestures, and large movements. But once they had drawn
their many suns, mandalas, or stick figures on paper, or in other cul-
tures or communities on sand or snow, they needed a deeper immersion
into their visual culture to be able to go beyond these designs.

It is the need for such a deeper acquaintanceship that Gyorgy Kepes
emphasized in his book The Language of Vision. He wrote:

Before one begins to use the visual for the communica-
tion of a concrete message, he should learn the greatest
variety of spatial sensations inherent in the relationships
of these forces acting on the picture surface. The storing
up of such varied experience is the most important part
of the training for visual expression.15

Many future artists search for varied visual stimulation long before
they know why it is so important for them to do so. The self-taught
Hungarian gypsy painter Janos Balazs wrote of his childhood forays dur-
ing the difficult years of World War I:

I was such an oddball that wherever I went, alone as
usual, I would pick up stray newspapers, torn books,
discarded notebooks, and most of all, picture
magazines, and with great joy would take them home,
making sure no one observed me. There, expectant,
tense with excitement I would forage through the
worthless pile of papers. Later 1 made the rounds of the
city garbage dumps where there was a mass of
magazines and newspapers.

What pleasure it gave me to read them, how
passionately I pored over the illustrations, whatever
they were. I read everything that was printed, gaped in
admiration at each picture and drawing. Driven by some
kind of instinct I began to copy in pencil those I found
the most appealing on a clean sheet of paper.16

The art educators and painters Brent and Marjorie Wilson, who have
studied the work of artistically gifted children, view these young artists
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as having "keen kinesthetic and aesthetic sensitivities, an uncommon
fascination for all things visual, and an encyclopedic visual memory. . . .
They possess an unusual penchant for imagery and fantasy as well as a
drive to expand the boundaries of their awareness through their own
visual productions." In decades past, young artists searched for visual
stimulation in books and magazines; the sources of such stimulation in
the drawings of today's children may also include comics and television.

During his own childhood in a small Western town, Brent Wilson
developed a voracious visual appetite, which was hard to satisfy in a
town lacking museums and galleries. He used to wait eagerly for Life
magazine, "his window to the world," and pored over the photographs.
Unconsciously, he realized at an early age that in addition to drawing
from nature, young people need models and schemas to help them in
their representational efforts. The Wilsons suggest that the need for the
transmission of effective visual schemata from one young artist to an-
other is necessary because of the overwhelming complexity of visual
experience in "the raw." To them, visual input is "too numerous, too
complex, too general" and at the same time "too vague to provide sharp
mental images from which to draw." Their studies illustrate the way in
which some young artists may acquire visual conventions as part of their
earliest art-making.

A lovely description of the process of learning to draw was given by
Raphael Soyer in his Diary of an Artist. In the small Russian town of
Borisoglebsk, the Soyer children were stimulated by their poet father to
read, think, and draw:

He [Soyer's father] could draw, too. He would make pic-
tures of Cossacks on horses and all the trimmings on
both of them, the horses in prancing position showing
their horseshoes, the Cossacks brandishing their sabres.
Moses and I would copy these pictures, and I still
remember how hard it was to draw horseshoes on
hoofs. My father would "correct" the drawings and
exhibit themh . 

One evening a young man named Ivan Ivanovich
Pozdniakov came to our house and did a drawing of our
father from life. That one could draw a living person
was a sudden revelation to me. I stopped drawing for
several days, then asked my father to pose for me as he
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had for Ivan Ivanovich. When the drawing was praised,
my elation was boundless.17

In the Soyer home, learning to draw was indeed a social process; a
life-long, loving competition existed between Raphael Soyer and his twin
Moses, whom he repeatedly included in his canvases. But some of their
discoveries of visual conventions were made by studying illustrations.
Soyer writes:

As time went on I made other discoveries. There was a
wood in the outskirts of town to which our father would
take us on Sundays, to picnic and to draw. Even in
those days I was fascinated in a childish way by space
and perspective. But I was also frustrated by my
inability to indicate on paper the differences between the
trees close to me and those far from me. One day I saw a
picture of a forest in a magazine and I noticed that the
nearer trees began at the bottom of the paper and as the
trees receded, the farther up the paper they were. How
this illusion of distance from tree to tree was effected
was another revelation. I made many drawings of our
woods according to this guideline, and I never ceased to
wonder at the space and distance I was able to create on
the flat surface of the paper.18

The shaping of a visual language of communication is a slow,
developmental process. In some cases considerable time lapses between
the early, impressionable years of stimulation—of seeing the world as
fresh and wondrous—and linking these sights and images to a mature,
personalized form of expression. Paul Gauguin is an example of this.
He spent some of his earliest years in Lima, Peru, and he wrote of those
times in his journal many decades later. Though he did some carvings
as a child, Gauguin did not start to draw and paint until he was in his
twenties. But those early impressions of childhood remained powerful:

I recall this time of our life, our house and ever so many
things that happened; the monument at the Presidency;
the church, the dome of which was entirely carved
wood put on later.19

To the pleasures and habits of seeing as well as the keenly
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remembered early impressions, many painters discover an interest in
the work of past masters early in their life. A well-known representa-
tional artist, Eli Levin, recalled in the course of our talk the impact that
reproductions of the work of famous painters had on him. He grew up
in a very literate New York family. He remembers three of the books on
his parents' living room table: "We had Cezanne, Gauguin, and Van
Gogh there. As a kid of six or seven, I spent long hours paging through
these books and studying them. I particularly loved Van Gogh, the hu-
manist. He is still one of my favorite painters."

The intensity with which artists experience and remember their early
years is frequently linked to the help and encouragement they received
from their parents and other adults who were engaged in taking care of
them. In one study of creative architects, the psychologist D. W. Mac-
Kinnon found that the parents of the men who were part of his study
"were of artistic temperament and considerable skill."20 They fostered
their children's talents both by example and tuition. The enrichment
artists receive throughout their childhood under these circumstances
can contribute to their life-long openness to experience, to the intensity
of their vision, and to their ability to test the boundaries of the known
and the familiar. Several painters who have written of their childhood
have mentioned the impact of their parents' attention to their earliest
efforts at art: Kathe Kollwitz, in describing how she and her sister played
with the large wooden blocks her father had built for them, has written:
"We also had many long strips of waste-paper from Father's architec-
tural designs .. . . Father kept an eye on our work and soon began sav-
ing the strips of paper we had scribbled on."21

And the feminist painter Judy Chicago, who also started to draw at a
young age, described her mother's involvement in her work in this way:

When I was three, I began drawing, and my mother, who
had wanted to be a dancer, gave me a lot of
encouragement. She told me many stories about her life
prior to her marriage, when she went to the Jewish
People's Institute and mingled with musicians, poets,
and other creative people. Throughout my childhood,
she told me colorful tales about the creative life,
particularly when I was sick in bed, and these stories
contributed to my developing interest in art, for, from
the time I was young, I wanted to be an artist.22

The help and interest of parents who appreciate their children's tal-
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ents is particularly important because most public schools fail to encour-
age or extend their pupils' artistic growth. On the whole, teachers often
prefer highly intelligent and studious pupils to those with creative abil-
ities. In a study where two groups of teenagers were compared (a high
IQ and a highly creative group), Jacob W. Getzels and Philip W. Jack-
son found just such a preference among teachers. Their study showed
some interesting differences among the parents of the students as well.
The mothers of the high IQ adolescents were critical of their children
and of their education—the authors characterized their attitude as "vigi-
lant;" on the other hand, "the highly creative family is one in which
individual divergence is permitted and risks are accepted."23

In a more recent study entitled The Creative Vision, Jacob W. Getzels
and Mihaly Csikszentmihalyi worked with students drawn from the
School of the Art Institute of Chicago. They found, as did the Wilsons,
that as children these art students drew cartoon characters and copied
comic book heroes. Once again these young artists remembered that
the beginnings of their art-making activities were encouraged by their
parents. "Most of the young artists insisted that although their first
attempts were not substantially better than those of other children, their
drawings were noticed more and praised more."24 Pleased by the at-
tention, they became more and more interested and dedicated to art.
On the whole, these students felt different from their classmates, mostly
because they avoided sports. Through drawings, posters, or the building
of stage settings, these young people found a useful role for themselves
in their classes, and thus they were able to overcome to some extent
their feelings of isolation.

Fritz Scholder spoke of his own beginnings during my conversation
with him. His ability to make strong personal statements in his paint-
ings, he felt, was the outcome of a lengthy struggle leading toward self-
definition. During his childhood, Scholder was plagued by a sense of
alienation: he was not athletic and his Indianness was ignored by his
family, who were of mixed blood themselves: "As a child, you are sup-
posed to be the same as other children," he explained in his clear, well-
modulated voice. "I, too, wished that I was everything that I was not.
But, it finally dawned on me, that this is the way it had to be."

Scholder remembered that he always knew what he wanted to be-
come: "All kids draw, but I just continued." To plan to be an artist was
not easy. His parents shared the notion "of an artist as somebody in a
garret who would never become anything until dead." Nevertheless,
they were supportive of him, hoping, he thinks, that he would outgrow
his desire to become a painter, or at least choose to go into commercial
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art. A similar concern was voiced by the young artists in Getzels and
Csikszentmihalyi's study, who recalled that during their adolescence,
their parents were also quite concerned about their choice of career.

During those years, what sustained Scholder was his recognition that
he liked to draw and that he could do it well. As a shy and self-conscious
young man, the recognition that he gained through his art work— start-
ing with a poster competition that he won in the fourth grade—gave
him a much needed feeling of identity: "It was even more important to
me to become someone, to be something."

In their childhood recollections, many artists recall a mixture of en-
couragement, pride, and a sense of alienation. Though many of them
have been helped by their parents, in some studies it was found that
fathers tended to be emotionally removed from their creative children,
while in school, many teachers seemed unsure of the best way to han-
dle young artists. Because of their unusual interests, they were often
separated from their more conforming schoolmates. At the same time,
these young people's skills in drawing, painting, and building are needed
and praised—while the school offers little help in developing their ex-
pertise, many young artists contine to gain visibility and thus slowly
shape their sense of self.

Even within public schools, however, a place is occasionally created
where artists-in-the-making find a much needed connection with oth-
ers. Some high school art classes become that place, including, accord-
ing to Marjorie Wilson, "communitas"—a way of being together in a
group in a high school in New York State.

The art room stands as a sanctuary between the students
and the demands of the school. They remain free to
transcend the limitations of the structure, to engage in
acts which are creative or ludic or subversive, and to
participate in a kind of communitas, a way of
experiencing may occur in liminality, in leisure-time, by
definition—in the world of art and artists.25

In her observational study, Wilson described how high school art
students found, during the times when they were free from the struc-
tural demands of ordinary schooling, a "freedom to experiment and to
play with the language and uses of art."26 The students went to this
room to draw: there models were available to them who posed in their
leotards, and occasionally, they were exposed to an artist-in-residence.
In spite of these resources, they were never under any coercion to pro-
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duce. It was their own involvement in the activities—their shared en-
thusiasm for drawing—that strengthened the bonds among the students
themselves. It was they who made this art room their sanctuary.

To those fortunate adolescents who experienced such an atmosphere,
in which they learned to prepare for the art world, entering art school
can be like a homecoming. Getzels and Csikszentmihalyi have described
some of the continuing pleasures of the young who were learning to
become artists:

It is impossible to overemphasize the intrinsic rewards
that art work provides. The complete control over each
action, the immediate results of each movement, the
concreteness of the products are powerful rewards.
Squeezing a tube of paint becomes a pleasurable sen-
sation, the smell of the pigments is exhilarating, and so is
the yielding feel of the clay in one's hands.27

The sensuous appeal of the arts and how they had influenced his
eventual choice of career was described in the course of a long and
thoughtful discussion by Gene Newmann, a Santa Fe abstract painter.
Newmann was raised in a religious environment; he saw little art around
him. His first interest was mathematics, but after several years at the
University of Chicago he started to frequent a studio on campus and to
paint. And yet he ruefully states "that there is no fundamental reason
why anybody should become an artist. Nowadays to become an artist
you have to be part of a seduction. Society, at present, does not provide
a function for the artist, and any man who is reasonable would not
become one."

Nonetheless, the magic of the arts continued to delight Newmann.
While young, he grew up next to Ebbetts Field in Brooklyn, where his
very first drawings depicted his heroes, the Dodgers. Once he started
to work more seriously on his paintings, Newmann experimented with
a variety of derived styles (that of Gauguin, the Fauves, and the Cu-
bists). "When I first really tried to settle down, I thought I was tapping
myself for a kind of imagery, but in fact, I was tapping whatever was
available," he recalled.

The motivation for growth for the artist-in-the-making is of interest
to Newmann; he is thoughtful in his opinions and hard on himself as
he reconstructs his development.

Newmann spent some time in New York during the period when de
Kooning, Reinhardt, and others of the New York abstractionist school
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were first acquiring disciples. Though at the time he did not fully un-
derstand their work, Newmann is now aware that his approaches have
been deeply affected by their concerns. Among these is the need to re-
solve the long-standing conflict between expressionism and formalism.
His description of some of the major issues in twentieth-century paint-
ing is interesting:

I think the realization came that the structure of tradi-
tional painting was hiding too much, and although it
enabled the painter to give an incredible amount of
information, it was the kind of information that did not
take into account a new twentieth century awareness
about time. It fixed everything in static places and gave
you insight into the appearance of something at a
particular time. But it did not give you any room to talk
about the essential attributes of a thing. That is the
central discovery in Cubism, that is what I think it is
about.

While he sees painting as a joyous and sensuous enterprise, New-
mann also demands a stringent sense of truth from his own work:

If you cannot get corroboration for your sense of life from
any place else, you tend to bring it back, reduce.it to
absolutes that you can stand by.

A similar search for a true source of one's work has preoccupied other
contemporary artists who do not want to repeat that which is already
known or fully explored. The end of their long apprenticeship, during
which they have immersed themselves in the visual concepts and cul-
tures of their time, comes when they have found a strong and novel
personal form of expression.

The noted American painter Ben Shahn wrote of this long trajectory
as follows:

Painting .. . . is not a spoken idea alone, nor a legend,
nor a simple use or intention that forms what I have called
the biography of a painting. It is rather the wholeness of
thinking and feeling within an individual; it is partly his
time and place; it is partly his childhood or even his
adult fears and pleasures, and it is very greatly his
thinking what he wants to think.28
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To Make An Image That Signifies the Self

How to achieve a memorable image, how to find a contemporary
and authentic subject, preoccupies most contemporary artists. There
are too many styles and genres to choose from for the young artist,
and "almost all [these] subjects constitute a visual cliche'" remarked
Fritz Scholder as he explained the challenge facing the contemporary
painter:

With the bombardment of billboards, television, and
movies, we have seen everything. It is not like it was in
the past, when the painter returned from North
Africa, for instance, and his depiction of camels was
interesting for his viewers, because they themselves had
never seen such an animal. Through pictures, or
through travel, we are familiar with everything.

In the response to the continuing pressure "for finding a new idiom,
a new subject," Scholder seeks to maintain a profound sensitivity to all
that happens to him, particularly to the interplay of color. "Painting, in
twentieth century art," he explains, "has to be paint, besides being an
illusion. This emphasis upon the reality of paint evolved as a recogni-
tion of the camera as a strong and competing visual force." He sees his
immediate environment as profoundly affecting his work; he recalls his
first walk in Paris a couple of years ago; the greys and the russets, which
are so different from the clear and strong colors of the Southwest, and
which are revealed in his beautiful lithograph "Indian in Paris."

"Color has to be experienced," he says. "It is a tremendous force.
Once you start analyzing it, you kill it. Because it is just there to use."

Painting represents many things to Scholder. It is his catharsis, his
source of sanity, and it is also a continuous and fascinating paradox.
He was raised in a family where being Indian was neglected and de-
nied. Though his father worked for the Bureau of Indian Affairs and
was himself part American Indian, he was determined to be fully ac-
cepted by mainstream society. Only when Fritz Scholder took a job as
an instructor at the Institute of American Indian Arts, where he has
taught some of the most gifted students, did the young painter have
much contact with Indians. Their conflicts, their beauty, and the chang-
ing pace of life that faced these young people at the Institute affected
the young instructor deeply. Through them Scholder developed an in-
terest in the ways in which Indians have been painted in the past:
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Here is a subject which has been depicted in a romantic
vein in history books, in Hollywood, by the Taos
[Anglo] painters. Everybody has done "The Noble
Savage" sharpening his arrows and looking into the
bonfire . . . and of course, this role is usually played by
an Italian in the movies.

I became interested in doing it in a different way as so
much is to be said!

In his own work Scholder has rejected all easy stereotypes about
Indians. Some of his canvases are the expression of pain, such as the
"Massacre at Wounded Knee." In others, he displays a joyous, at times
satirical, style in his contemporary depiction of cowboys, film Indians,
and others in his series of "Indians in Transition." He is convinced that
such a new and less romantic view is necessary as "it had never been
painted honestly before, and nobody, certainly, had painted the Indian
the way he is today." His work, Scholder stresses, has the objective of
painting strong visual images. These are exciting and memorable for
the viewer, and they furnish the artist with surprises, while he or she
is in the process of fashioning them.

My own way of thinking is primarily verbal, so I asked a number of
graphic artists to clarify what they meant by a "strong image." Martine
Franck, the Belgian photographer, spoke of it "as a structure which en-
hances the content." In a more personal vein, Scholder spoke of it as
the source of effective imagery in his own work:

I truly believe that a strong image, or any kind of strong
statement, must come from the person who has found out
who he is, and who has accepted it. . . . And then the
artist takes his strength and develops it.

We all can gain from a certain amount of knowledge
and training, but it has to be digested into "one's own
thing." It is all from oneself, that is where these energies
come from.

Gene Newmann also spoke of meaningful sources of painting in his
comment about the English artist Francis Bacon:

It is very sad, that a painter as phenomenally gifted as
Francis Bacon, who has all the attributes required to



Visual Thinking I 99

create great paintings—in the sense of the old
masters—cannot do it because he is too honest. He feels
his honesty obligates him to deal strictly with his
own life.

The need for honesty in painting is something of an obsession for
Newmann: "It is one of the tragedies of our time, as far as painting is con-
cerned, that in order for us to have any authenticity, we have to be-
come rudimentary: to get to a most fundamental vision about a figure,
an environment, a landscape."

The journey involved in finding one's own place in the course of "con-
tinual creation" (Newmann's phrase) is expressed with great power by
several women painters. Judy Chicago wrote of her search in her auto-
biography Through the flower. She had examined various sources, in-
cluding women's self-portraits in women's literature of the past and
present, in an effort to find her own resolution:

Studying women's art and literature made it clear that
most female creators had not had a mode of expression
that was essentially different from men's. Rather, they,
as I, had embedded a different content, in the prevailing
aesthetic mode of their time, and in so doing, had
rendered their point of view invisible to mainstream
culture.29

She wanted to go farther in her own work; she wanted to throw off
the massive male content of her early paintings, and develop a form of
art that expressed and communicated a female point of view. She turned
to the writings of Virginia Woolf and Anais Nin, who in their writing
had articulated some of the issues of greatest concern to her:

I had discovered a quality of transparency, both in the
writing and in the imagery. I asked Anais about it and
she spoke about the "transparency of the psyche"—the
sense of being able to see through successive layers to
the very core of reality. . . . This realization helped me
affirm one of my own impulses as an artist—to make my
work openly subject-matter oriented (while still being
abstract) and to try to reveal intimate emotional material
through my forms.30
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Recently, Judy Chicago completed a major project aimed at the
development of a female visual language, celebrating women's culture
and history. The Dinner Party consists of a room-size sculpture, in the
middle of which is a table with thirty-nine plates representing the most
outstanding women throughout the ages. Chicago chose ceramics and
embroidery to celebrate these women. While she worked alone to plan
the project, she chose a group of collaborators for its final execution.
This was not the first time that she was working with a collective. At
the California Institute of Art, Chicago started a feminist program with
the help of the well-known painter Miriam Shapiro. Together, they cre-
ated "Womanhouse," which became "both an environment that housed
the work of women artists working out of their experiences and the
'house' of female reality into which one entered to experience the real
facts of women's lives, feelings, and concerns."31

In New York, where she was born, Miriam Shapiro had worked closely
with the then dominant group of abstract expressionist painters. After
moving to California, and collaborating with other women artists, her
work changed. She abandoned her previous style of large "architectural
visions of space," and a new and exciting imagery developed—one that
reflected her involvement in women's lives—and where she used dif-
ferent materials.

Still, she was prone to self-doubts. In an interview published in Work-
ing It Out, Shapiro gave voice to these doubts, and tensions confront-
ing women throughout their careers:

When I look back on the years of excessive self-doubt, I
wonder how I was able to make my paintings. In part, I
managed to paint because I had a desire, as strong as
the desire for food and sex, to push through, to make an
image that sigm/ied.32[Emphasis added.]

The painters I talked to seem to thrive on the challenge of
overcoming both the self-doubt and the cliches of which Shapiro spoke,
and in so doing making art with an elation. They are committed to cre-
ating images "that signify." The sources of their "strong images" in-
clude the artistic and social demands of their times: their pleasure in
nature, in color, in remembered sights. And they view painting with
the utmost of seriousness, and with the utmost of pleasure, while giv-
ing form to their understanding, a form which enhances and extends
the known contents of the languages of vision.
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The Moving Images of Thought

At the turn of the century, the great American psychologist William James
compared the stream of consciousness to a bird's life:

As we take, in fact, a general view of the wonderful stream
of consciousness, what strikes us first is this different
pace of its parts. Like a bird's life, it seems to be made of
an alternation of flights and perchings.33

In one of the slower phases of thought, images appear in conscious-
ness and are inspected like paintings in a gallery. One kind of a view
that appears in front of the mind's eye are the recollections of child-
hood. While these images are not always available to our conscious-
ness, once some of them are effectively lifted from some inner layer of
the mind, they become accessible to us with increasing clarity. Raphael
Soyer mused about this phenomenon in his Diary of An Artist: "Now
that I am engaged in writing this, I find some early memories appear
more vivid, in the literal sense of the word [they] appear. They come
out of the deep recesses of the mind."34

The way in which images call forth one another may characterize not
only the course of our recollections, but some of the aspects of artistic
creation. Ben Shahn has described such a clustering of images that gave
form to one of his paintings in The Shape of Content, his Norton lectures
at Harvard on the nature of art. Shahn wrote of how the report of a
tragic fire in Chicago served as the beginning of the painting, which he
named "Allegory." It was Shahn's goal to capture on canvas an "im-
mense idea" which "asks for a full orchestration of color, depth, tex-
ture, and form."35 At first he could only sketch the diverse images and
associations that came immediately to mind. As he thought about the
event, trying to give form to his somewhat inchoate notions, he relived
the fires he had witnessed as a child: one such fire had injured his fa-
ther and destroyed his family's home and possessions. And he then
began experimenting with a variety of mythical figures, symbols of the
dreaded, fire-wrought destruction. In the finished painting, the alle-
gorical beast which fills the canvas combines a flame-crowned lion head,
some features of the Roman wolf of antiquity, as well as others drawn
from an oversized family cat. The large red creature towers over its small,
dead victims, which lie heaped upon each other under the animal's legs.

In reconstructing the experiences tapped for this painting—the sources
of his images—Shahn identified several distinct influences. Some of them
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were drawn from his childhood, some were based upon artistic works,
while others were derived from his daily life. As with shavings drawn
by a magnet, these diverse images were pulled together by Shahn's "im-
mense idea" and in the course of the long artistic "tug of war between
idea and image" the "Allegory" was completed.36

As is clear from Shahn's account, the final work of the artist is the
outcome of a visual grammar of composition. In linking separate ele-
ments into an integrated whole, visual composition is a relational pro-
cess that is akin to the grammar of verbal sentences. The picture on the
surface of the canvas is constructed from varied flights of the artist's
thought; but for the viewer, only the strong and stable image is visible.
Once completed, a painting becomes a Jamesian "perching," a framed
moment in the shared visual culture of time. A variety of these visual
grammars are evident in the arts, and the compositional process in paint-
ing belongs to this category.

The visual grammar governing the construction of cinematic narra-
tives is another. Film is orchestrated movement; many intriguing paral-
lels exist between the manifold itineraries of the human mind at work
and the ways in which images, memories, associations, and stories are
combined on celluloid. The great Italian maestro of movies Federico
Fellini spoke of the connection between these two processes in the course
of an interview with Eugene Walter:

Human beings have been staring into the clouds and imag-
ining "ifs" since time began. Now they have the cinema
screen with some "ifs" already set up to trigger their
own. Think what a bale of memories and associations
and all we carry about with us. It's like seeing a dozen
films simultaneously. There's memory, there's memory
that has been sorted and filed, what they call
subconscious. There's also the cellar of the
subconscious, a subconscious subconscious. There is a
kind of idealized set of sketches of the dinner party we'll
go to tomorrow night. And there's also what is
happening around us, visible and invisible. Fiction
imposes order and invents a manner to contain life, but
cinema just picks up her muddy skirts and chooses a
path through chaos. She just wants to give pleasure. She
solicits memory or association as easily as she does daily
reality.37
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Film-makers select from human experience the images that illustrate
this approach to truth. In this pursuit, a great number of younger film-
makers now reject careful advanced planning in filming; instead, as in
cinema verite, they wish to record life as it is.

The limitations and problems of such an approach were pointed out
to me by George Stoney, a New York documentary film-maker. At the
time of our talk in 1976, he was working on a reconstruction of the film-
ing of Man of Aran. The original Flaherty film was made in the early
thirties on a rugged island off Scotland to which Stoney had returned.
In preparation for his film, he had taped many of the daily activities of
the fishermen and their families on Aran. The notion of time was cen-
tral to his work, and it was while playing back his footage to an audi-
ence who was not familiar with the setting that he had some interesting
new ideas about juxtaposition and time: To be simply faithful to the
unidirectional flow of time is not always the preferred way to make a
movie. He said:

Some very fine film-makers of the realistic school say that
they cannot intercut things from out of time, they
cannot cut through the time sequence. But, my God, we
do this in our mind all the time. I mean, we are haunted
by this fracturing of time.

The cinematic possibilities of representing on film the complex chain
of mental images, the rapid and slowed visions of the mind's eye, also
intrigued Henry Jaglom, a Hollywood director of art films. During a
long and leisurely talk in his wonderfully overgrown garden, Jaglom
spoke of his training as an actor, of the first time he used a camera dur-
ing the Six Day War in Israel, and of his editing work on Easy Rider,
which established his reputation in films. Movies make it possible, he
said, "to make something live from the past."

Even while asleep, Jaglom had the desire to construct moving im-
ages from his dreams:

I have some photographs of my father's father and mother
in Russia. . . . I never knew them. But by putting my
grandfather's hand in a certain way and his head back, I
could get him to move, to walk. And finally to create a
few frames.

His interest in exploring what he called the "undermind" dated back
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to his childhood. "From the age of twelve, it was clear to me that I wanted
to create these images; if I could grasp what is going on in my brain
successfully, I could do it by putting it up on the screen." When I asked
Jaglom about his own memory—film-makers need to have exceptional
recall, particularly when editing—he said that he was absent-minded
in daily life, but not when working on a movie. He thinks that his mind,
by itself, selects those things he needs for his art: colors, smells, feel-
ings, and associations. These perceptions and experiences are grouped
together, and he seems to be able to call upon this commonly stored
resource; moreover, events that are artistically less valuable to him are
stored elsewhere, as it were.

The subject of memory formed the basis of A Safe Place, the movie
that is his favorite among his work to date. Orson Welles plays a kind
of wonder rabbi in the film; he is a magical figure who tells the film's
main character, Susan, played by Tuesday Weld: "Last night in my sleep
I dreamt that I was sleeping, and dreaming in that sleep that I had awak-
ened, I fell asleep."

A Safe Place was made in 1971 and reflected themes common to sev-
eral films made at that time: the sense of insecurity and sudden loss in
America and people's isolation from each other. But Jaglom wished to
go beyond some of these shared themes and deal with deeper, emo-
tional truths as well. He cherishes Ana'is Nin's comments about the film,
which the great diarist reviewed and praised: "For the first time a de-
scription of the mixture we live by, this interweaving of dream, child-
hood wishes for magic power, fantasy interfering with experience, the
constant transformation of reality by illusion."38

To achieve these ends, Jaglom worked with actors whom he had cast
very carefully, and whose movements and insights jointly helped shape
his directorial work:

I can write a superstructure, but the film is expressed in
the actors: I know what I want to explore, and I cast very
carefully—I cast actors very close to the characters.
Basically if Tuesday Weld makes a turn of her head, it is
film, it will be more moving to me, than if I write four
pages of dialogue to show the mood she is in when she
turns her head. . . .

I just have to encourage the actors to break all
inhibitions between themselves and their expressiveness
and to get their emotions out on the screen, to get the
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fullness of their own expression. They do the scene and
then I tell them at the end of the scene, "those are my
words, now just continue the scene in your own
words." And frequently, in the editing, I cut out all my
words and just use the dialogue they gave me.

It is in the process of editing that Jaglom makes a movie into his own.
He compares his film editing to painting, and recalls that as a child he
spent a lot of time drawing, working repeatedly with the same design,
which he would not abandon until he was completely satisfied. He brings
the same obstinacy and need for excellence to his editing. But he has a
joyous sense of play as well; editing is "like adding a little blue to the
sky, and then seeing the trees as too green, and changing the tree to
red; and then distorting the shape of the tree," he says.

There are many similarities in the ways in which film-makers shape
the common cinematic language. Each of them also strives to express—
both in content and in form—a specific view of the power of the cin-
ema, of its marvelous possibilities. To Jaglom, this is a medium in which
emotional truth can be captured:

I want to be moved by every piece of film of mine that I
see. I want it not to lie and I want it to reflect the
confusion and chaos of our existence rather than try to
dishonestly create an illusion, that there is a purpose, a
clarity, a structure; and that somehow if you follow the
structure, everything is going to be all right.

Luis Bunuel, the Spanish director, saw his films less as a conscious
than a subconscious montage of images, not reflecting, but creating chaos:

The screen is a dangerous and wonderful instrument, if
a free spirit uses it. It is the superior way of expressing
the world of dreams, emotions and instincts. The
cinema seems to have been invented for the expression
of the subconscious, so profoundly is it rooted in poetry.
Nevertheless, it almost never pursues these ends. . . .

The particular story, the private drama of an
individual cannot interest—I believe—anyone worthy of
living in our time. If a man in the audience shares the
joys and sorrows of a character on the screen, it should
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be because the character reflects the joys and sorrows of
all society and so the personal feelings of the man in the
audience.39

Although these film-makers differ in their emphases upon the social
or personal truths of their work, they share the view that the cinema
differs from other art forms in the way it uses visual grammar to repre-
sent internal and external reality.

The film idiom is still a rapidly changing one. Its technical innova-
tions such as color, stereoscopic cinema, hand-held cameras, techniques
of montage, and new editing devices are still historically quite young
and contribute to a constantly shifting cinematic language of expres-
sion. The director can create filmic time and space that is different from
that of daily experience and difficult to achieve in other, more slowly
evolving, artistic media. In part, the great excitement and popularity of
cinema in our time is due to its ability to represent the moving images
of thought on many levels—conscious and subconscious. It is through
these languages of cinema that viewers may experience the previously
hidden links between the past and the present, the observer and the
observed, and the mind and the "undermind."

The Visual Networks of Thought

In the course of the twentieth century, both the arts and the sciences
have explored the complex and contradictory processes of nature and
human nature. No longer are the objects of study represented as iso-
lated substances; it is relationships that we seek in our new, post-
Einsteinian era of understanding. The power of visual thinking is that
it illuminates and makes manifest this ability to conceptualize our ex-
periences as structures in motion, as relationships.

But this is a most difficult task. It was Cezanne who brought forth a
new visual consciousness of the multiplicity of relationships inherent
in viewing the world. His exploration started with a rather simple fact:
if one approached a visual surface first with one eye open and then closed
that eye and looked at the same area with the other eye, the view
changed. Similarly, if one changed position in relationship to what was
observed, the view was altered again. Though most people prefer to
inhibit the results of these shifts in favor of a stabilized view of the world,
Cezanne was both troubled and intrigued by the aesthetic possibilities
these differences of perception offered the artist. His approach to a res-
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olution of these and other visual paradoxes was described by John Ber-
ger, the British art critic:

The order in a painting like Trees by Water has been es-
tablished between the possibilities suggested by the
different viewpoints. A new kind of certainty has been
called into being—a certainty based on the acceptance of
doubt. Nature in a picture is no longer something laid
out in front of the spectator for him to examine. It now
includes him and the evidence of his senses and his
constantly changing relationships to what he is seeing.

Before Cezanne, every painting was to some extent
like a view seen through a window. Courbet had tried to
open the window and climb out. Cezanne broke the
glass. The room became part of the landscape, the
viewer part of the view.40

Many of the artistic conventions developed in the wake of Cezanne's
trailbreaking work deal with the dynamics of the picture surface. As
Gyorgy Kepes has said, "The representational image is never identical
with spatial reality, but approximates it according to the prevalent stan-
dards of interest and knowledge.41" And so, to give form to their visual
insights, contemporary artists not only study each other's work, they
acquaint themselves with photography, with work in optics and color
research, and with the findings of the psychological investigations of
perception.

It is not surprising, therefore, to find a similar emphasis upon the
dynamics of visual phenomena among scientists and artists. Such an
approach has replaced the earlier view. No longer do we believe that
sensations and images were simply presented to the mind's eye. Ru-
dolf Arnheim has written that the necessary activity of construction
inherent in perception comes from "the wrestling with the work of vi-
sual art (until it) reveals how active shape-building is."42

The construction of stable precepts is needed for effective human ad-
aptation, but the perceivers also have to pay attention to rapidly shift-
ing information in the course of their activities. The dynamics of per-
ception are formed by the interplay of these two modes: one mode
yielding a stable world by shaping forms into more enduring concepts;
and the other mode, consisting of the "jump-cuts" of vision, in which
the perceiver monitors the staccato changes of light, movements, and
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events that give new meaning to his or her experience. It was such a
dynamic view that dazzled Cezanne, who at one time was worried about
some possible deformity in his vision.

In her book The Mind and the Eye, the biologist Agnes Arber wrote of
"the visual and conceptual interpretation of the perceived."43 She de-
scribed how even the simplest acts of seeing require the work of an in-
tegrated nervous system—capable of a sensory division of labor and of
synthesis—or what the British psychologist R. L. Gregory has called
the work of "the intelligent eye." In the more complex construction of
concepts, the individual is engaged in streamlining, accentuating, and
categorizing impressions that are then crystallized into larger entities.
These acts of knowing are both individual and social in nature because
categorizing is rooted in and influenced by the cultural framework of
experience.

However, no single theory of perception and thought can embrace
all of these various processes of adaptation and knowing. Both scien-
tists and artists, therefore, tend to focus upon some singular, salient,
and simplified aspect of the totality. In the search for theories, the in-
fluence of the British empiricists, those philosophers and psychologists
who emphasized a rather passive flow of sensations and associations,
held sway for a long time. Their efforts at simplifying the constructive
work of the mind were sympathetically followed by the American be-
haviorists, whose efforts had a similar reductionist objective.

In this century, European psychologists on the continent, whether of
the Gestalt school, as students of Freud, or of Piaget's Geneva school of
epistemologists, have not favored the reductionist approach. The anal-
ysis of cognitive processes into isolated elements was rejected by these
thinkers, who have developed various approaches to the dynamics of
perception and thought. While their work is justly influential in per-
ceptual, clinical, and developmental inquiries, these European scholars
have tended to ignore the social and historical roots of thought.

Artists and critics, rather than psychologists, have stressed the neces-
sity of examining the historical shifts in our visual preferences and con-
ceptualizations. Painters, film-makers, and photographers, by relying
upon the visual construction of thought, have given form to the vola-
tile and stable features of our world. Their work expresses the relativity
of observations. And it emphasizes the importance of material and tech-
nological developments and their effects on the inquiring mind of the
perceiver. In these ways they accentuate some of the shared sources of
imagery that individuals born into the same culture have in common.
The shapes of dwellings, the styles of clothes, the nature of tools, and
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the recurrent images on television and in the movies contribute to our
habits of seeing. The very power of these influences creates visual cliches,
which visual artists are constantly struggling against, to break through,
to overcome, and to recreate in new forms of perceived life

What, then, is visual thinking? It is the representation of knowledge
in the form of structures in motion; it is the study of relationships of
these forms and structures; it is the flow of images as pictures, diagrams,
explanatory models, orchestrated paintings of immense ideas, and sim-
ple gestures; it is work with schemes and structures of the mind.

In this study of visual thinking, I have relied in particular on the in-
sights of those who have linked the internal forms of visualization to a
mastery of graphic, plastic, or cinematic language because no direct ob-
servation of inner visualization can be done. The easy availability of im-
ages was frequently mentioned both by artists and scientists whom I
had talked with, or whose written works I had searched for a descrip-
tion of their thought processes. These individuals share with others out-
side their professions a reliance upon mental pictures as a record of their
past, and the reliance upon more generic images as kernels of their un-
derstanding of biological and physical processes. But productive think-
ers use their stubborn patience to work with these images to go beyond
the representational function of visual thought. They find new thoughts
hidden as metaphors in their reflections, as did the young Einstein while
riding on his wave; these images lead them to new generative syntheses.

The internal and external forms of visualization are fluid and flexible
means of representation that respond well to the personal imprint of
the artist. Visual thought and visual languages have in the twentieth
century provided a much needed resource for making relativistic state-
ments about reality. In contrast with verbal language, where it is some-
times difficult to soften or to qualify a statement, visual expression is
ready-made for a myriad of nuances. And it is in cinema, particularly,
that the rapidly changing, questing, uncertain, doubting times in which
we live have found their most memorable reflection.
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A thought may be compared to a cloud shedding a shower of words.
L. S. Vygotsky

It is by means of language that poets, writers, and philosophers, who
are driven by the need to think beyond the limits of the known, have
attempted to share with others their personal inquiries. While film and
the graphic media lend themselves well to the fluidity of experience,
words are frequently used to explore some of the more universal as-
pects of existence.

Language is a bridge between individuals who wish to overcome di-
visions born of the diversity of human experience. It is also a bridge
between inner thought and shared understanding: the past and the pres-
ent, the world of the senses and the realm of thought.

The differing forms of language reveal these different uses. Writing
is an explicit and expanded form usually addressed to distant or un-
known audiences. Inner speech, on the other hand, is directed inward,
toward the self. It is a highly condensed language of thought where
each word may stand for manifold ideas.

A psychological description of the processes of separation and unifi-
cation of the diverse aspects of language is shallow without a reliance
upon the insights of writers, they who have charted the varied ways in
which ideas are woven into text.

The Telegrams of Thought

In the notebooks and journals of writers, one occasionally reads entries
which, while intriguing, are rather hard to interpret. When writers are
at the edge of new work, their thoughts may occur in quick bursts. When
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their ideas are jotted down, they lack the usual polish of well-crafted
prose found in most other passages in these journals.

On a late September day in 1938, Virginia Woolf wrote in her diary
that she was too tired to proceed with her work in the usual manner.
Instead she chose to sketch the next chapter of her biography of Roger
Fry. Her ideas were jotted down in a staccato, thinking-aloud manner
as follows:

Suppose I make a break after H's death (madness).
A separate paragraph quoting what R. himself said.
Then a break.
Then begin definitely with the first meeting.
That is the first impression: a man of the world, not a
professor or Bohemian. Then give facts in his letters to
his mother.
Then back to the second meeting.
Pictures: talk about art. I look out of window.
His persuasiveness—a certain density—wished to
persuade you to like what he liked.
Give the pre-war atmosphere. Ott. Duncan. France
Letter to Bridges about beauty and sensuality.
His exactingness. Logic.1

Little of communicative value is found in these transcriptions of
Woolf's thoughts unless the reader examines the finished biography to
reconstruct the direction and meaning of her thoughts. It then becomes
clear that when Woolf wrote of a "first meeting" she was referring to
her first encounter with Fry, or that H. stands for Helen Fry, the critic's
wife who suffered from an incurable disease and was hospitalized for
the last three decades of her life. These notes are jottings to the self;
they assist the writer remembering an organization of important details
and concepts that emerge in the sequence of her work. Use of a tele-
graphic style makes it possible to gallop ahead, exploring new connec-
tions, a task that is much harder when the writer's intention is to shape
connected and readable prose. Often when there is some transcribed
record of the way in which writers plan their work, it takes the form of
these very condensed thoughts.

In recalling an early period in his life as a writer, Henry Miller de-
scribed an incident to George Wickes, his interviewer for The Paris Re-
view. Miller, who had just quit a full-time job, was having a hard time
in getting anything written. Rather than producing works on paper, he
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would talk a great deal about his ideas. But one day, when his wife had
left town,

Instead of going home, I was seized by this idea of plan-
ning the book of my life and I stayed up all night doing
it. I planned everything that I have written to date in
about forty or fifty typewritten pages. I wrote it in notes,
in a telegraphic style.2

These telegraphic notes through which the writer explores the first
outlines of a plot resemble inner speech, as it was characterized by the
Russian psychologist L. S. Vygotsky. One aspect of inner speech, which
he described in Thought and Language, was that "a single word is so
saturated with sense that many words would be required to explain it
in external speech." In this way inner speech is given to "heavy predi-
cation" and "semantic shorthand."3

A wonderful example of this is provided by Dostoevsky's notebooks.
In the first entry in the notebook on A Raw Youth, the great novelist
sketches some of his still very vague ideas about characters and settings:

A school teacher, a novel (description of the effect of
Gogol's work, . . . Taras Bul'ba, has on him).
Enemies, the village clerk (a correspondence leads to
their approval).
A Christian Hamlet.
A tale about a humble Russian peasant, Ivan Matveevich
Prokhodimor.
An apocryphal gospel (N.B. Temptation by the Devil, a
clay bird before those poor in spirit. Socialists and
nationalists in Jerusalem. Women. Children.)4

Edward Wasiolek, as editor of the notebooks, did extensive research
on Dostoevsky's life and on succeeding versions of his plots in order to
offer a key to the notebooks. Regarding the phrase "Temptation by the
Devil," for example, Wasiolek informs us,

The theme of the temptation by the devil will figure im-
portantly in "The Legend of the Grand Inquisitor" and
is apparently on Dostoevsky's mind at this early date. A
short time later, in January, 1876, in The Diary of a Writer,
Dostoevsky will address himself to the question of what
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is meant by one of the devil's temptations, "turning
stones into bread."5

Some of the notations in journals perform what is basically a
planning function. There are others that represent a first attempt to ex-
press a new and complex idea. The task of translating inner speech into
effective language is the task of communication. The challenge is par-
ticularly great when one attempts to express an innovative idea in a
manner that will be clear and which will hold the reader's attention.
And such new concepts are especially likely to possess "the extreme,
elliptical economy of inner speech, changing the speech pattern almost
beyond recognition"6—a characterization of generative inner speech
given by Vygotsky.

In the course of developing effective forms for the externalization of
thought, the writer produces successive approximations of texts through
expansion, rephrasing, and editing. This process can be observed in
the early pages of Dostoevsky's notebooks for The Possessed, The fol-
lowing notation is found in the early pages:

1) Lizaveta (illegible word) Shchurov
2) Kartuzov . . . "An Attempt of an Idea"
3) Three People, etc.

Later in the notebook he begins to develop the character Kartouzov in
the following way:

Kartouzov is a poor conversationalist; he never finishes his
sentences. He is never embarrassed, apparently he does
not suspect that he is funny. He can be quite
businesslike when necessary. He conducts himself well,
strictly according to etiquette. But only to a certain
point, so long as he can remain silent and is not obliged
to do anything.8

In the next entry the novelist shapes his work with an eye to the
point of view of the reader:

N.B. Begin by drawing a picture of how Kartouzov
becomes interested (in the Amazon, E.W.), and intrigue
the reader by a description of his early moves: he is crit-
ical of the Amazon, he dresses himself up; he is with his
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friends, the jeweler, the governess; he gets to the point
of hating; he raises his finger to the peak of his cap.
And suddenly he is in love—everything becomes clear.7

These notes illustrate a move from single-word jottings to quick
character sketch and then the beginnings of plot, a method of work that
Wasiolek views as characteristic of Dostoevsky who, he believes, pro-
ceeds in his creative movement from the logic of his characters, to ac-
tion. Even so, these early entries are not used in the final novel; much
of what the writer does in his notebooks is, according to his editor,
"the purging of old ideas, old situations, and worn-out intentions."

One aspect of the writer's work that is illustrated in Dostoevsky's note-
books is the way in which he gained a critical distance from his own
words. The many cycles of writing facilitate the development of the in-
ner critic in the writer, as well as the polishing of his or her craft. It is
this latter function of diary writing that is illustrated by the published
journals of H. D. Thoreau, Andre Gide, Anais Nin and many others
who explored their reactions to the day's events by putting their obser-
vations into words. The private nature of these journals contributes to a
relaxed shaping of their style. While thinking frequently erupts in bursts
of connected ideas, in writing it is sometimes important to develop fully
a single thought. In reading Thoreau's journals, one encounters many
entries that illustrate the careful unfolding of an observation into a
thoughtful paragraph:

Nov. 8 [1858] Each phase of nature, while not invisible,
is yet not too distinctive and obtrusive. It is there to be
found when we look for it, but not demanding our
attention. It is like a silent but sympathizing companion,
in whose company we retain most of the advantages of
solitude, with whom we can walk and talk, or be silent,
naturally, without the necessity of talking in a strain
foreign to the place.8

Thoreau paid close attention to nature and sought to adapt its
rhythms to his style, while Anai's Nin was particularly interested in cap-
turing the fluidity of character in words. She saw her life-long habit of
diary writing as a way to break out of the prison of inarticulateness, a
thought Thoreau might have agreed with.

Many writers have a need to make life more understandable and mem-
orable by the use of words. Margaret Drabble spoke to me of language
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as a way "to find order and sense in experience." Saul Bellow, in speak-
ing of the "primitive commentator in all of us," recalled the strong ten-
dency to observe and put observations into words that dated back to
childhood years.

The function of writing as a means of reaching out to others through
words—friends or relatives who are removed from the writer—was fre-
quently discussed by Anais Nin, who started her Diaries after she had
immigrated to America. She came to this country as a young girl with
her mother and brothers. Her father chose to remain in Spain, and the
young Anai's was deeply troubled by his absence. She wished to in-
clude him in all that they did, in all that happened to them, and thus
she started to write daily in a journal. Eventually, the writing itself be-
came an important part of her own life, and she frequently addressed
the diary, in a somewhat childish manner, as "friend."

For many writers, the need to verbalize experience, to express in lan-
guage some of the more tangled and difficult aspects of living, begins
at an early age. Margaret Drabble told me that she started to write at
age six or seven and Jessica Mitford wrote continuously: "if one was
away from home, one would write one's sisters two or three times a
week, and the parents and such." Since part of verbal fluency consists
of the skill of translating inner, telegraphic speech into an effective writ-
ten text, this activity may well be made easier for those who have started
to organize their thinking through written language at an early age
through the keeping of a diary, correspondence with family members,
the construction of plays and skits in childhood—all of which may as-
sist the future writer in acquiring his or her craft.

Future writers are not the only ones who rely upon words as a way
to overcome personal isolation. It is with the aid of language that we
bridge different aspects of our existence: the past, the present, and the
future. From the very beginnings of life, the infant is surrounded by
language, which he or she acquires through the daily exchanges of play
and mutually articulated need. The genesis of verbal thinking is linked
to these dialogues, which strengthen the bonds between children and
those who take care of them.

From Verbal Dialogues to Verbal Thinking

Infants are deeply dependent beings: they discover the smell, shape,
and feel of their world with the help of their caretakers, who guarantee
their survival. Just as the mother accommodates her body to support
her child physically at a time when it cannot as yet stand alone, she
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also alters her language to make it clearer and more vivid to the child
who has not yet mastered speaking. The profound reciprocity that char-
acterizes the early years of human living is illustrated by the joint atten-
tion paid to interesting objects and happenings by the child and the
caretaker: by their games, such as peek-a-boo; by looking at books to-
gether; and by the finely-tuned language of the adult who both follows
and leads the child in their mutual dialogues.

During the short absences of caretaking adults, some theorists have
maintained that children practice language in order to fill the void they
experience so keenly.9 Their own voices and those they hear originat-
ing at a distance help them to feel part of those family activities which
are still beyond their strengths and skills for direct participation.

Much as Anais Nin used her diary as a way to feel connected with
the absent parent, very young children use vocal and verbal play as
part of their efforts at building human connections. Thus, the commu-
nicative and emotive functions of language are rooted in the young child's
dependence, in the unceasing needs of the very young to be sustained
by others. During the lengthy process of acquiring speech, the child
discovers that objects have names, and starts asking for them. By sub-
stituting the more precise words for communicative gestures, the child
is not only more successful in having his or her needs satisfied, but is
also starting to embark on a cognitive path of learning about referential
meaning.

In their intellectually momentous preschool years, children experi-
ment with words and sounds in addition to imitating some aspects of
the language that is addressed to them. At the beginning of the acquisi-
tion of their native tongue, they have a short production span; at the
age of two, they can string only two words together into an utterance,
for instance "airplane bye" or "Adam write." These early, abbreviated
or telegraphic phrases are usually understood by those who share with
the child the context in which the words were uttered. When adults
expand these utterances into fully formed sentences, they are helped
in making their guesses by their participation in the child's activities
and by their personal knowledge of the child. An interesting parallel
might be drawn between these early exchanges between two genera-
tions during which the adult adds to the child's utterances, and the very
different expansion of inner speech into communicable language done
by the adult speaker or thinker.

Some developmental scholars underestimate the great variety of forms
and functions of language. They see this cognitive and communicative
process as socially constructed and lacking in the flexibility of imagery.
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Jean Piaget is among those who limit the theoretical importance of lan-
guage as a means of thought.10 But the closer study of language reveals
an extraordinary flexibility in the manifold transformations from exter-
nal to inner speech. The fine tuning of dialogue between more and less
experienced speakers are examples of this structural and semantic vari-
ety; for, although the varied functions of language are embedded in a
social context, in the course of language development, particularly
through the internalization of speech, new intrapersonal functions
emerge in the individual's need to construct a verbal model of reality.

Nevertheless, the development of the cognitive function of language
is a slow one. This may be linked to the plenitude of discoveries made
by young children during the first years of their active explorations. They
discover varied aspects of their world directly and indirectly, through
touch and taste as well as through words and pictures. To ascribe mean-
ing to these encounters, these young scientists of life advance many
hypotheses: they test the edibility of objects placed before them and
discover that some are neither soft nor digestible; they encounter phys-
ical barriers and learn to circle around them; they ask the questions "What
is this?" or "Why do things happen this way?" and they use the an-
swers they receive to join their own discoveries to the knowledge they
are given by the older generation.

Children are both taught and they teach themselves. Their self-
education is through play during these early years. The solitary prac-
tice of language is described in Language in the Crib by Ruth Weir, who
taped her son Anthony's presleep monologues unbeknownst to him.
The child seemed to be rehearsing his newly fashioned sentences while
lying in his crib: "Bobo is not throwing. Bobo can throw it."11 In addi-
tion to the bedroom, it has been found that children speak to themselves
in the bath tub, the sandbox, the doll and block corner, and so forth.

The children's monologues become more complex with age as they
shift from playful rehearsals to the commentary about their activities.
One of the first of these "thinking-aloud" monologues recorded in the
psychological literature appeared in Piaget's classic The Language and
Thought of the Child. At the Institut Rousseau's nursery a six-year-old
boy, "Lev," was sitting at his table talking to himself:

/ want to do that drawing, there . . . I want to draw
something, I do. I shall need a big piece of paper to do
that.
Lev knocks over a game: There! Everything's
fallen down.
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Lev has just finished his drawing: Now I want to do
something else.12

In this segment, "Lev" is planning his future activities, as well as
musing about what he is engaged in at the moment. The directive, or
planning function, of these monologues is of particular interest to me,
as it is one of the precursors of inner speech. In the course of the acqui-
sition of language, children move at times in a zig-zag fashion, between
the public and private uses of words. The communicative pressure for
clarity is demanding even for experienced, adult speakers; for the young
learner it is exhausting. Thus, talking to oneself is helpful to preschool
children, for it allows them to privately rehearse difficult words and
complex grammatical structures. Under the pressure of school, these
overt rehearsals and commentaries are internalized: they form the sub-
vocal speeches of thought and become the basis of the much condensed
inner speech.

The Magic of Words

In playing with language, children discover the charm of the rhymes
and rhythms with which they sing, tease, argue, and enchant. Preschool
children have a particularly fine flair for figurative language, as was
shown by the psychologist Howard Gardner, who collected many ex-
amples of these in his study of the development of figures of speech:
"sad as a pimple" or "quiet as a magic marker" are examples.13

Some nursery school teachers are gifted in encouraging this sort of
experimentation with words. They frequently take the time to write down
children's early poems. My son was fortunate in having such a teacher
who transcribed many of his spoken "poems":

Painting is fun,
Painting is done

with yellow
and jello
and brown
and hown (?)

S.J. age 4

These lines have the quality of short songs, moving like the toddler
does when listening to the same music again and again. The words and
rhythm of nursery rhymes, lullabies, the much treasured lines of books,
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such as The House at Pooh Corner, add to the treasury from which more
structured and knowing poetry writing is later born.

In the Southwest, young Indian children hear traditional tales at bed-
time, especially during the long winter months, from the grandfather,
who is the cherished storyteller. These quiet times together create a very
special bond across generations, and are frequently recalled in inter-
views and in poems by American Indians. One teacher told me that she
used to run to fetch very cold water from the pump for her tired grand-
father when he came into the house after working in the fields. She
would do this even if a friend had asked her to come and play together:
"But, then he is my Grandpa, and he is the source of my Indian stories.
Whenever I come to him, no matter how tired he is, if I need an Indian
story, he never tells me to go out and play with your friend."

Grandfather and I

Grandfather and I talk
Grandfather sings, I dance
Grandfather teaches, I learn
Grandfather dies, I cry.

I wait patiently to see Grandfather in the work of
darkness,
I miss my Grandfather, patient waiting is greeted by
loneliness,
I cry, and cry, and cry, when will I see him?14

This poem was written by Joseph Concha, a young man from the Taos
Indian Pueblo. In the day school he attended, his teacher Constantine
Ailello had introduced creative writing, and found that the students were
as imaginative with their words as they were in their drawings. Con-
cha at first read and copied poems from published collections. Then his
teacher suggested to him some possible themes for poems of his own,
but he quickly outgrew these and discovered his own poetic domain.

Concha's writing in part concerns the visual power of Taos. This moun-
tain village has been celebrated by many painters and writers, includ-
ing D. H. Lawrence, and the young poet is aware of its hold on him
and the difficulty of capturing all of it in verse.

"Sometimes when I see things I just admire them," he told me dur-
ing our talk at the outskirts of the Pueblo: "So I think there is my poem
out there, I want to catch it, but I am lazy. I cannot run, so I just watch
it run away. I enjoy seeing it leave, like a bird flying away." Actually,
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Concha writes quite a lot. Often, when he finds himself without a pen-
cil, he scratches his words into the red-clay earth.

On graduating from the Taos day school, Concha enrolled at the In-
stitute of American Indian Arts in Santa Fe. There, he responded with
enthusiasm when his new teachers helped him to pay attention to the
new sounds he heard, like those of the highway next to the school, and
in this way he expanded the sources of his imagery. When he was only
fifteen-years old, Concha published his first small volume of poetry,
Lonely Deer. During our talk the young poet mentioned that when he is
too busy to write—meeting his responsibilities to his family, or school—
the poems and unwritten stories well up in him. His mind is full of
them, for this form of self-expression has become an important part of
his life.

In urban as well as many rural schools, experienced poets have been
placed in classrooms to work with children. The best known among
them is Kenneth Koch, who in Wiste, Lies, and Dreams published a large
variety of poems written by the children whom he had taught.

In this book he has described the way he went about poetry writing
sessions with children between the ages of six and twelve. He felt a
program should help children to overcome unnecessary barriers, such
as the belief that all poems have to rhyme, or that they have to be spelled
correctly. "Good poetry ideas often come as fast as one can write; in
the rush to get them down there may be no time for commas or for
respecting a margin."15 That description of course, is suggestive of some
processes of inner speech.

The recognition that these short bursts of poetic ideas may lead to
useful future work has led some poets, such as Stephen Spender, to
keep careful notebooks.

The best way of explaining how I develop the rough ideas
which I use, is to take an example. Here is a notebook
begun in 1944. About a hundred pages of it are covered
with writing, and from this have emerged about six
poems. Each idea, when it first occurs is given a number.
Sometimes the ideas do not get beyond one line. For
example No. 3 (never developed) is the one line:

A language of flesh and roses.16

This line was based on a specific experience in Spender's life, but it
brought back such a wealth of associations that he was unable to shape
a poem from the varied feelings and sensory impressions. Thus he wrote:
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How easy it is to explain here the poem I would have liked
to write! How difficult it would be to write it. For writing
it would imply living my way through the images and
experience of all these ideas, which here are mere
abstractions, and such an effort of imaginative
experience requires a life-time of patience and
watching.17

Children write more playfully, and as Koch reminds us, they may
not conceive of the creation of poems as work. The magic of words is
not discovered in a solitary way; they feel most alive in sounds and
rhythms in the midst of noisy movements, and they share lines with
each other. There is an immediacy to this approach, as there is to most
of their play, that the poet-teacher Kenneth Koch knew how to encour-
age. In part his success lay in the way in which he prepared children
for poetry by suggesting varied themes, such as colors or wishes, for
starting points.

Koch struggled with the issue of models. He read to the children he
worked with some of the poems of Dylan Thomas, Walt Whitman, and
D. H. Lawrence. But he found that what stimulated his pupils most
was what other children had written:

Images, lines, and ideas in one poem, if they were good
ones, carried by my voice across the room, would
instantly begin to blossom in a new place, changed by
the personality of the writer.18

He found that the times children were most attentive to the work
of others was when they were getting ready to start a new poem of
their own.

I was interested in finding out what children had to say about writing
poetry. Several students in a Santa Fe, New Mexico, elementary school
talked to me about their feelings, and the difficulty of starting to write
a poem. A tall, intense, young student named Alex expressed it in
this way:

You get a feeling of proudness after you write your first
line and you are writing. A lot of my poems never mean
anything to me or anybody else, but it makes you feel
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like you had taken a tranquilizer or something. It is like
untangling a string. It just pours everything out.

Alex P.

Her friend Suki agreed that it was often hard to start a poem. Their
teacher used music at times to help them be in a mood for poetry writing.
In Taos, Mr. Ailello (Joseph Concha's teacher) relied on placing pic-
tures in front of his pupils when they needed some assistance in find-
ing a theme. He realized that even adults have a hard time when faced
with a blank piece of paper. Suki's approach was to start with a single
word.

Sometimes when I start a poem I just put down a word.
And I want to keep that word. Then I put down one line
and I might be thinking about that line, and perhaps I
make a few adjustments. Then it just comes out; it just
flows out.

Other children spoke of images and feelings that gave rise to their
inspiration to write. A young girl from Taos Pueblo told me that one
especially warm spring day she was craving moisture. She pictured a
waterfall and nearby a village of Indians living in teepees. She remem-
bers how she saw the people in this story in her imagination; later, she
wrote it all down in Mr. Ailello's classroom.

One of the Chicano students I interviewed in Santa Fe also relied on
strong visual images while writing:

I think of a candle. You light a candle, and you know it
just starts the wax, and it just burns down. And as the
candle drips the wax, you sort of watch it, and as you
watch it, ideas start coming into your head . . . (To the
question, "Do you know what the candle may mean to
you?" he answered:) "I don't know . . . to me it means
growing, an idea is growing in my head. And as the
drips are growing the ideas are getting bigger.

At the beginning of their efforts at writing poetry, these young stu-
dents in New Mexico and New York profitted from external props,
such as pictures, the teacher's suggestions, hearing the poems written
by other children or the sounds of music. Eventually, they became more
attuned to their internal changes in mood. Alex recalled how she started
a poem the day before we talked to each other:



124 / NOTEBOOKS OF THE MIND

I had a feeling . . . I knew I wanaboutsome-ted to write about some-
thing and because I was feeling sort of glum . . . there
were not any words, nothing telling me, nothing put
into words. It was just sort of black.

She realized as she was talking that she is often surrounded, even
engulfed, in a sensation of color when first starting to write.

Years after I had spoken to these children I was reading the memoirs
of the great Chilean poet Pablo Neruda. He had been frequently asked
to recall when he wrote his first poem. Remembering the occasion, he
evoked the power of a deep emotion, which precipitated his first ef-
forts as a poet:

Once, far back in my childhood, when I had barely
learned to read, I felt an intense emotion and set down a
few words, half rhymed but strange to me, different
from everyday language. Overcome by a deep
anxiety, something I had not experienced before, a kind
of anguish and sadness, I wrote them neatly on a piece
of paper.19

Neruda found himself writing in a style that differed from everyday
language. Through prosody, rhythmic chants, and the use of allitera-
tions and metaphors, he discovered more effective ways to realize his
communicative intent, and this is part of the special power or magic of
words. In grappling with strong and even overwhelming emotions,
young poets discover this function of heightened language. Herman
Hesse recalled that as a child many occupations attracted him, but of all
of these that of the magician had the greatest hold upon him:

This desire, as for all magical powers, has accompanied
me all my life in many forms, which often I did not
immediately recognize. Thus it happened later, long
after I had grown and was practicing the calling of
writer, that I frequently tried to disappear behind my
creations, to rechristen myself and hide behind playfully
contrived names.20

And to be able to use fully the playful magic of words, and thus tran-
scend reality, the growing writer frequently becomes a voracious reader.
Again and again in the autobiographies of men and women of letters,
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the discovery of reading is recalled: once such people have made this
discovery, their appetite for books becomes enormous. Neruda wrote,
"I gobbled up everything, indiscriminately, like an ostrich."21

For some young children even the appearance of books holds an awe-
some promise. The British novelist Jean Rhys wrote in her short autobi-
ography Smile Please, "before I could read, almost a baby, I imagined
that God, this strange thing or person I heard about, was a book."22

And as reverently, though less religiously, Jean-Paul Sartre devoted a .
considerable part of his recollections, entitled The Words, to the role of
reading in his childhood:

I began my life as I shall no doubt end it: amidst books.
In my grandfather's study there were books
everywhere. It was forbidden to dust them, except once
a year, before the beginning of the October term.
Though I did not yet know how to read, I already
revered those standing stones: upright or leaning
over. . . . I disported myself in a tiny sanctuary,
surrounded by ancient, heavy-set monuments which
had seen me into the world, which would see me out of
it, and whose permanence guaranteed me a future as
calm as the past.23

The rich promise of books as adventure, wisdom, or sanctuary is
evoked in many of the personal writings of novelists, poets, and phi-
losophers. Neruda wrote of "moving in the world of knowing, on the
turbulent river of books, like a solitary navigator."24 Lillian Hellman
found refuge from a confusing adult world in her fig tree with her books;
Nikos Kazantzakis in Report to Greco wrote that after he had learned to
form words he started to read the legendary lives of saints:

Selling all my toys to my friends, I purchased the lives of
the saints in popular, pamphlet-sized editions. Each
evening I sat on my little stool amid the basil and
marigolds of our courtyard and read out loud all the
various ordeals the saints had endured in order to save
their souls. . . . In my imagination the saints now
merged with the vehement knights who set out to save the
world. . . . When I read Cervantes, still later, his hero Don
Quixote seemed to me a great saint and martyr who had
left amidst jeering and laughter to discover, beyond our
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humble everyday life, the essence which hides in back of
appearances.25

The search for going beneath the appearance of things, of which
Kazantzakis wrote, is shared by those who unconsciously yet purpose-
fully prepare for a life of the mind, whether in the sciences or the arts.
But at the beginning, all that the young reader seems to be aware of is a
great love of the uncommon and of a devouring need for the written
word. During childhood and adolescence, most young people read with
little discrimination; it is the intoxication of an imagined world which
pulls them back, again and again, into the abundance of books. It is an
image evoked by Lillian Hellman's description of herself as one of "the
bookish, grasping, very young" who spent hours in a New Orleans fig
tree, where she did her first, hungry reading.

Of course, as writers mature, their choice of written material becomes
more selective. Margaret Drabble explained to me the importance of de-
liberate judgment, especially when the novelist is engaged in daily
writing: "I try to avoid contemporary writers, particularly women who,
at times, sound like echoes of me, or I wonder if I am an echo of them?"
As she was talking, I looked at her bookshelves which filled the warm,
comfortable living room in which the interview took place. When Drab-
ble noticed my attempt to decipher the titles on her shelves, she added,
"There are some writers I re-read frequently during the long span of
time it takes to write a novel. George Eliot and Jane Austen are among
them. I find them constantly useful." The choice of reading matter by
experienced writers may indicate a new direction of their thought, which
might harbinger a new project as well.

In his remarkable The Story of a Novel, Thomas Mann described how
he came to write Dr. Faustus, an important work written in his physi-
cally waning years. The novelist and his family lived in the United States
during the Second World War, and as an important anti-Fascist figure
Mann was asked to travel quite a bit. During one such trip the writer,
while still engaged with his major work Joseph and His Brothers, found
himself attracted to books on music and some by Nietzsche. He wrote:

What strikes me and impresses me as something myste-
rious is the kind of reading that I did on this trip during
train journeys, evening hours, and brief rests. Contrary to
my usual habit on lecture tours, it bore no relation to my
present occupation, nor to the next work I had in view.26
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As a writer who dealt with a large sweep of ideas in his work, Mann
usually relied heavily upon scholarly books while preparing for a new
project. Indeed, he once wrote to his friend Erich Auerbach that certain
books appeared on his desk precisely at the right moment. The collec-
tion of reading material that accumulated as he progressed fit into what
he called "a magic circle." But even during the winter of 1942, he was
not aware that his mind was forging ahead to a new project, until, in
retrospect, he discovered from his diary entries that his reading was
starting to fit a certain pattern.

Then, the day after he packed up all the books dealing with his great
opus about Joseph, his journal simply read: "Dr. Faustus."

The Woven Fabric of Writing

Diverse records exist of the beginnings of a new work in the writer's
life. Some of these can be found in the journals and diaries of authors.
Many others are noted in letters or in interviews with celebrated play-
wrights, poets, and novelists.

In the widely read series Writers at Work, questions dealing with the
germ of a new project were frequently asked. Malcolm Cowley summa-
rizes some of the responses in his introduction to the first volume of these
interviews sponsored by The Paris Review: "Almost always it is a new
and simple element introduced into an existing situation or mood. . . .
Henry James described it as 'the precious particle'."27 To illustrate his
point, Cowley outlined the beginning of one of Joyce Cary's stories.
The British writer was on a visit to Manhattan and, while circling the
island on a boat, he noticed a young girl with a nice expression who
had a wrinkled forehead. Weeks later the author woke in the middle
of the night with a story in his head: it was set in England, and its
heroine had a wrinkled forehead similar to the young woman on the
boat.

Remembering such carefully observed details, writers choose a start-
ing point for their intricate task of weaving together resonant language
with the themes of their intellectual and emotional concerns. To achieve
such unification of ideas with artistic form requires a lengthy process of
development. The early sources of the writers' craft can be linked to
their playful explorations in childhood, to their feverish, all-encompassing
reading, to their immersion in the work of a favorite master, or to the
work of "the primitive commentator" in noticing, clarifying, and record-
ing impressions in words.

The lengthy apprenticeships needed to develop a personal and mem-
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orable style are the continuation of some of these first experiences of
play, reading, and immersion into the work of others. They are followed
by the experimental writing in childhood and adolescence—the first
poems and short stories and the novels destroyed before they are shown
to anybody. In these early creations, young writers rehearse the inte-
gration of feeling, thought, and text that informs powerful writing. In
emphasizing these telegrams of thought—the condensed idioms of in-
ner speech—I have attempted to illustrate the broader issues confront-
ing all artists and thinkers; namely, the way in which one transforms
thought into a communicable form.

I believe that this process of transformation and expansion is inti-
mately related to the issues of style. Jorge Luis Borges, the Nobel prize-
winning Argentinean writer, in a Paris Review interview evoked some
of the difficulties he, together with most young writers, faced in de-
veloping a seemingly simple and effective style. At the beginning of
their career many have a need to overwrite. They choose carefully
turned-out phrases; they want to impress their readers with their large
vocabulary. But by the excesses of their language, these young men
and women try to hide their sense of inexperience. Borges went on
to say that with maturity, the writer becomes more secure in his ideas,
and "he finds his real tone. . . . I think what I write nowadays is al-
ways on a certain level and that I can't better it very much, nor can
I spoil it very much either."28 Borges did not mean that he doesn't
edit his writing; he was referring to the achievement of a certain style
akin to that of a musician whose playing style most experts recognize.

In undertaking a major work, writers may require many favorable
internal and external conditions: a sense of pervasive curiosity about
the details of existence; a certain control of tone and style; or nurtur-
ance and support from others. Of particular importance in crafting a
big book is what Harvard psychologist David Perkins has called "the
lively interplay between developing work and the mind of the artist."29

In a study of artists and of aesthetic development, Perkins and his co-
workers at Project Zero used the "thinking-aloud" technique (asking
participants to verbalize their thoughts in the midst of writing or edit-
ing a poem) as a means of getting information concerning the cognitive
processes involved in writing. They were interested in eliciting detailed
commentary from poets and painters about their work in progress in
order to monitor what the investigators described as the "moment-to-
moment process of making in the arts." The data gathered in this study
revealed that "the creator spontaneously detects problems and oppor-
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tunities most often achieving a rather focused and explicit understand-
ing of them."30

The description offered by Perkins of the lively interplay between com-
pleted work and the next stages in writing is confirmed by writers them-
selves. In one interview Anthony Burgess was asked whether he charts
each of his books in advance. "I chart a little first," he answered, "list
of names, rough synopses of chapters, and so on. But one doesn't over-
plan; so many things are generated by the sheer act of writing."31 A
similar comment was made by Nelson Algren, who spoke of a book
finding its own shape in the process of its creation.32

One of the underlying reasons these novelists can trust the emerging
book as a source of development for their writing is that their work is
set within the framework of large and unifying themes. The recogni-
tion of these governing intentions emerges at different stages of a writ-
er's career. Thornton Wilder described how some of his ideas promoted
his work before he was conscious of them. The vastness of the past plays
a critical role in his thinking, he said. He first recognized the frighten-
ing range of the human past while a young man on an archeological
expedition in Rome:

I see myself making an effort to find the dignity in the
trivia of our daily life, against these preposterous
stretches which seem to rob it of any such dignity: and
the validity of each individual's emotion.33

The author of Our Town could not tell in advance whether a
particular drama or novel would meet his criteria, and he found that a
number of things that he had worked on failed to engross him. If a deep
absorption was missing while he worked, he took that as an indica-
tion that that particular piece might be a false one.

Somewhat similarly, the day Thomas Mann began Dr. Faustus he had
but scanty notes and no written outline. But his inner conception of the
book was a clear one, and he felt himself driven to undertake Dr. Faustus
by his vivid and painful feelings about his native Germany. Actually he
had first made a reference to the Faustian theme in 1901, but at that time
he did not pursue the project. Forty-two years later, when he re-read the
nucleus of a plot dealing with an artist's pact with the devil, Mann ex-
perienced great inner tumult. "This one time I knew what I was setting
out to do," he wrote in The Story of a Novel, "and what task I was imposing
upon myself: to write nothing less than the novel of my era."34

In spite of his determination, Mann experienced cycles of productivity
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followed by periods of discouragement—at times protracted ones— and
of terrible weariness. He has described days and weeks of questioning
and dissatisfaction. But in the evenings he would gather a circle of friends
and read to them a newly finished chapter. The enthusiasm of his inti-
mates, and even more importantly the various contributions they made
in deepening his understanding of music, one of the central themes in
Dr. Faustus, usually gave Mann a renewed sense of confidence in the
demanding work of progress.35

Another important record of the construction of a novel emerged in
John Steinbeck's daily letters to his friend and editor Pascal Covici. Pub-
lished after Steinbeck's death in a collection entitled Journal of a Novel,
these letters described his plans for the book as well as the develop-
ment of his ideas. These morning entries were like finger or voice exer-
cises with which musicians start their day, and the result constituted a
remarkable documentation of what Perkins has called "art-making." De-
lineated in detail are Steinbeck's somewhat biblical theme, the devel-
opment of his plot, the varying aspects of his style, and his feelings
about his characters and about his tools (both external and internal) upon
which he relied during the long months of writing.

In his very first letter, Steinbeck's theme in East of Eden was stated: it
was, he wrote, "the story of my country and the story of me."36 The
early version of the novel was addressed to his young sons, whom he
considered his primary audience. Steinbeck wanted to share his recol-
lections of the Salinas valley with them, his feelings about his magnifi-
cent Irish grandfather, and the whole large family whom he called the
Hamiltons in the novel.

Similarly personal was the motivation guiding Katherine Mansfield
in the writing of "Prelude." In the winter of 1916, after her beloved only
brother lost his life in World War I, this young ailing writer from New
Zealand wrote of her work:

Now—now I want to write recollections of my own coun-
try. Yes, I want to write about my own country till I
simply exhaust my store. Not only because it is "a sacred
debt" that I pay to my country because my brother and I
were born there, but also because in my thoughts I
range with him over all the remembered places. I am
never far away from them. I long to renew them in
writing.37

Although Mansfield knew clearly why she wanted to write of her
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home, she did not have the well-honed discipline of more mature writ-
ers, such as Mann, who were able to bar outside impressions during
their steady working hours each day. "Even during this time," Thomas
Mann wrote in May 1945, "[I] reserv[ed] these hours wholly, as a mat-
ter of principle, for solitude and work. Had it not been for this habit, I
should scarcely have brought myself to continue, in spite of so many
pressures from outside."38 But Mansfield repeatedly had to ask herself,
in her journal, whether she could finish her New Zealand material, which
was "pressing against the swollen gate" of her mind. Did she have a
right "to 'a table in my own room?' " Could she consider herself a writer
when the writing came so slowly?39 Eventually she broke her silence,
and found her powerful metaphor for her childhood reveries—the aloe
tree—a tree which flowers but once a century.

Some writers find the beginning of a new novel is not easy. At the
end of his first week of working on East of Eden, after he had finished
but a page and a half, Steinbeck ruefully wrote "that it is always that
way. I must sit a certain length of time before it happens."40 It was by
addressing his editor Covici, and thinking of him as an immediate and
caring audience, that Steinbeck found a way to "come out of the cold "

Each Friday the editor would come to collect the finished pages of
the manuscript written in Steinbeck's small and dense handwriting. His
deep involvement with the work was both a blessing and a burden to
the writer, who feared that a chance remark by Covici might derail him
or interfere with his own conceptions. The delicate balance needed by
artists—between their desire for loving attention and support from
friends and family and the necessity to maintain a certain protective
aloofness from these very same people—is touchingly related by Stein-
beck in his daily letters. Some writers share Nelson Algren's belief that
it is impossible to write a book in which the novelist "goes all out" and
still have a personal life. But Steinbeck found in his third marriage a
protective "house for his thought"; his wife Elaine understood his con-
tradictory needs very well.

The construction of a large, personal book creates some particularly
serious problems. Steinbeck wrote that every facet of the book "leads
down a long road of character and its effect. . . . I hope I can keep all
the reins in my hands at the same time, make it sound as though the
book was almost accidental."41 And yet the autobiographical features of
the book served him well: he was helped in his writing by his memories,
by his recall of his grandfather's speech, by reading the Salinas papers,
and by recalling more and more of the family stories as he worked.

At the same time Steinbeck worried that the book might be getting
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too long. In self-defense he wrote, in his letters to Covici, why he val-
ued a large work of the kind he was constructing as a deeply felt form
of communication between writer and reader.

Now—we must think of a book as a wedge driven into a
man's personal life. A short book would be in and out
quickly. . . . A long book, on the other hand, drives in
slowly and if only in point of time remains for a while.
Instead of cutting and leaving, it allows the mind to
rearrange itself to fit around the wedge.42

Both theoretical and personal considerations therefore may govern
the decisions writers make about their novels' plots. In talking with Mar-
garet Drabble just after her book The Realms of Gold was published, she
described why she had introduced a new kind of heroine for her book.
The book she wrote before Realms was The Needle's Eye, "a very low key
book in which people had to put up with very little in life," she said.
Now she was ready for a change:

Let us suppose a book in which somebody gets every-
thing. I wanted her [the heroine of the new novel] to
lead a less claustrophobic life and indeed expand the
cosmos a little rather than centering it in a restrictive
domestic sphere. So she had to move around a bit. Also
there was an element of pure enjoyment. . . she had a
great deal of freedom of movement. And that was fun,
also a way of embracing a lot of different scenes with
people.

Their involvement with a major character is one of the sources of
sustained motivation for the writer of novels. In Dr. Faustus, Thomas
Mann wrote of Leverkuhn that he was "a person who bore the suffer-
ing of our epoch." He found it difficult to invent him, but confessed to
one of his friends that

I never loved a creature of my imagination—neither
Thomas Buddenbrook, not Hans Castorp, nor
Aschenbach, nor Joseph, nor the Goethe of The Beloved
Returns—as I did Adrian [Leverkuhn]. . . . Quite
literally I shared good Serenus' feelings for him, was
painfully in love with him from his days as an arrogant
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schoolboy, was infatuated with his "coldness", his
remoteness . . . with his conviction that he was
damned. At the same time, oddly enough, I scarcely
gave him any appearance, any physical body.43

Mann's love for his creations equalled that of Flaubert, who also wrote
with passion about his imaginary characters, complaining that they pur-
sued him, that he found himself in them.44

Portrayal of a deeply flawed personality creates a more troubling but
equally motivating challenge for writers, aiding them in maintaining
an involvement with the work during the long and arduous labor of
writing. The exploration of the complexities of a character may moti-
vate the writer toward a sustained effort in the completion of a work.
In an essay on Death of a Salesman, Arthur Miller described this process
in the genesis of the central figure Willy Loman, and some of the ways
that as a writer he tried to understand the man he had created.

For myself it has never been possible to generate the en-
ergy to write and complete a play if I know in advance
everything it signifies and all it will contain. The very
impulse to write, I think, springs from an inner chaos
crying for order, for meaning, and that meaning must be
discovered in the process of writing or the work lies
dead as it is finished.45

The Ever-Varied Words of the Theater

The well-shaped drama comes to full life on stage through resonant and
vivid language. In a plea to free the theater of "bedridden" language,
W. B. Yeats wrote "what the ever-moving, delicately molded flesh is to
beauty, vivid musical words are to passion."46

Playwrights have always deepened their sense of the rhythms and
cadences of speech by listening to the varied dialogues around them,
from Shakespeare to Up the Down Staircase. Rosemary Sisson, a script-
writer for that television series, is the daughter of a Shakespearean
scholar. She has always been immersed in language, and as a televi-
sion writer has become particularly sensitive to everyday speech. All
that she overhears "goes into the computer" she told me during our
conversation in London.

The musical, auditory quality of language is more crucial to drama
than it is to the construction of novels. Conscious of this need, play-
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wrights search for different devices to ensure the authenticity of their
theatrical language: the reading aloud of what they write, the use of
acting experience by playwrights to help them imagine the different pos-
sibilities of the stage, and a commitment to a constant search for vivid
words and gestures.

The English playwright Harold Pinter, who is well known for his care-
fully crafted, sparse dialogues, wrote his first play while acting with a
travelling repertory theater. His acting past had helped him, but when
asked whether he had rather clear-cut notions concerning the way a
part should be played, Pinter told The Paris Review, "Quite often I have
a compelling sense of how a role should be played. And I am proved—
equally as often—quite wrong. "47

The ways in which acting and playwriting are mutually enriching was
described to me by Douglas Turner Ward, the director of the Negro En-
semble Theater in New York. I visited with him in his summer home
on Martha's Vineyard, the house set on a small lane and surrounded
by children's toys and bicycles. Ward is a strongly built man, whose
love of words was apparent with the first sentence, in which he de-
scribed his growing up years in the South. A child of working-class par-
ents, his self-styled apprenticeship resulted in his becoming an avid,
passionate reader. "My love for reading meant that I gloried in reading
aloud," Ward said. "When most boys in my class wanted to scrooch
under the seats, afraid that the teacher will call upon them, I was al-
ways ready to read aloud. I did it in Sunday school, too." To this day,
the flow and rhythmic qualities of speech are critical to Ward's craft: "I
like assonance and alliteration," he stressed. "Even some of the realis-
tic speeches I write are heavily weighted with inner rhythms."

Like many other writers, Ward did not care for mathematics and sci-
ence. "It was obvious," he commented, laughing, "that if I was to be-
come someone, it will have to be through writing." To seek such a career
was not easy for a young boy whose family had no experience with the
literary world. As he was an athlete in school, Ward was first interested
in sports writing. And the only time he acted in high school was when
he appeared in an operetta, "because I could not play football that year."

Ward became a political activist during his university years and de-
cided to move to New York so that he could participate fully in the po-
litical life of New York and of Harlem. As part of his interest in the issues
of the day, he started to write short topical skits, and also wrote a nar-
ration for a choral work based on the life of the slave leader Nat Turner.
"The impact of this piece upon the audience made me convinced that if
I wanted to write, I should do dramatic writing."
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And that was the real beginning of Ward's apprenticeship. Instead
of taking classes in playwriting, Ward immersed himself in world liter-
ature. But in his early twenties, after his first success in New York, the
young writer had to return to his home town in the South. There, re-
moved from the stimulation and support for his writing of the big city,
Ward wrote his first full length play. He was spending much time with
his childhood friends, and their language influenced his writing: "I used
everything I knew, and it was a rough, beginner's work. Like most young
writers, I was trying to say everything about the world in the play. The
best thing . . . what worked about the play, was the strong and live
language of some of the characters."

After returning to New York, Ward enrolled in an acting school. I
had always thought that the beginnings of his career were in acting,
but he corrected me: "No, the very opposite happened. I had willed my-
self to become a playwright, but I was first known as an actor." He con-
siders his acting studies, however, as central to his development: "My
decision to study acting was the best decision I made about writing.
The relationship that acting has to the form and structure of drama is a
crucial one. Studying with Paul Mann [his acting teacher, whom he
praised for teaching him more than narrow technique] taught me more
about drama than any lessons, books or courses in drama-writing could
have done."

Since those beginnings, Douglas Ward's career has been a very rich
one: he has acted in many plays, produced and directed others, and
has organized the Negro Ensemble Theater, which he directs. In the
theater he collaborated with many younger playwrights, some of whom
had sought and received his advice for sharpening their work. At the
time of our talk, Ward was writing "The Haitian Chronicles," a trilogy
about the Haitian revolution. As the playwright became familiar with
the complex story of that revolution and discovered some of its ironies—
for instance, that at the beginning of the revolt, Toussaint L'Ouverture
was actually opposed to the uprising—an idea began to intrigue him.
Instead of a psychological drama, Ward wanted to write an epic work;
a form which requires many theatrical devices different from those he
had used for his more contemporary plays. Once he generated some of
these—a Greek-type chorus, a versified style, the role of a commenta-
tor who was a voodooist leader of the revolution—Ward felt ready to
start writing. His thinking is in "total theater terms. . . . I visualize all
the people, the terrain, the voices and movements of the actors." In
writing the speeches he also reads them and listens for vocal shapes of
irony, or passion.
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When I asked whether he needed to become familiar with the locale
of this trilogy, he answered with some passion, "The Haiti of my imag-
ination is more real to me than the Haiti of today!"

Often in the course of our long talk, Douglas Ward referred to the
many qualities of drama that distinguish it from other art forms. He
spoke of the importance of a rhythmic and poetic language, and his
comments echoed some of Yeats' concern for resonance, and the use of
a living, vivid speech in the theater. He described how he is planning a
sweeping, historical play which goes beyond the psychological conflicts
of individuals, and his comments are similar to some of the issues Ber-
told Brecht had raised. He spoke of the necessity to find "theatrical met-
aphors" and his search for these is akin to those of Miller, Hellman,
Wilder and others, who are constantly looking for devices which are
specific to the stage. His working methods as well have parallels to these
other authors, who had emphasized the need to hear what they write.
They used their sensitivity to language to help them correct some of
their own mistakes. Arthur Miller once spoke of the excellent training
he received in this regard—his discovery of the power of a good sen-
tence—when he was writing radio plays.

The living theater combines passion and poetry, wrote John Gassner.48

I think Ward would agree. He might have added irony as another es-
sential component of drama in contemporary society.

Towards the Integration of Thought with Words

In examining the way writers work, we can identify some new insights
into the nature of sustained intellectual labor. These are of particular
interest because they expand our current, limited knowledge of the hu-
man mind. Psychologists have found it hard to depict the continuous-
ness of thought, and instead they have traditionally looked at short spans
of cognitive activities under controlled conditions. But in some of these
laboratory studies, they have addressed "art-making"; in one such in-
quiry, Catherine Patrick asked poets and lay persons to write a poem
about a picture she showed them, and to describe what they were think-
ing as they were working on the construction of the poem.49 In a more
recent study, David Perkins also used this "thinking-aloud" method
and found an interesting interplay between the developing work and
the way in which the artist responds to the emerging qualities of his or
her product.50

This kind of a dialogue plays a significant role in sustaining creative
work—labor "as hard as quarrying rocks" in Hemingway's phrase. The
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diaries of Thomas Mann and Virginia Woolf and the letters John Stein-
beck wrote his editor are excellent sources for examining the ways in
which writers maintain their momentum past the initial, enthusiastic
phases of a new project. Few novels and plays are planned in advance
in their entirety, but in the course of sustained activities writers draw
upon previously hidden inner resources. They start using new tech-
niques; facts and ideas that may have been carelessly stored in "the note-
books of the mind" are introduced through the interplay of the growing
work and the writer's ability to identify new themes. There is an organ-
izing power in major creative efforts that can best be identified by fol-
lowing the successive stages of a work in progress. In this way students
of creativity can identify the way unused techniques, new insights, and
interesting themes clothe the raw bones of a writer's early drafts.

Some writers on creativity have suggested that art-making is charac-
terized by an organic growth process. A germinal idea often is at the
start of a new project. John Steinbeck described such a beginning for
East of Eden as the story of the Salinas Valley that is also the story of his
life. But work does not proceed in a single line. The longer Steinbeck
worked on this novel, the more he recognized a complex web of themes
that governed his efforts.

The contradictory movements by which creative work might progress
was noted by the psychologist Rudolf Arnheim. He studied Picasso's
sketches and photographs of the developing painting Guernica and found
that the painter proceeded through many erratic leaps as well as modi-
fications and compensations before he achieved the desired unity of com-
position that distinguishes the finished painting.

The philosopher Hofstadter proposed a dialectical approach to cre-
ativity, one that incorporates the process described by Rudolf Arnheim.

The essence of dialectical thinking is to find in each case
what are the oppositions, conflicts, contrasts,
contradictions, the otherness, estrangement, alienation
that are possible in the context and to find the notion
that unites them by incorporating and using rather than
destroying their tension.51

The most basic tension that fuels creativity, according to Hofstadter, is
that of opposing nothingness, negation. Through the efforts at appro-
priation, human beings strive toward mutual belonging, "the urge to
be with other as with own." The examples he uses to illustrate these
creative struggles are chosen primarily from the visual arts.
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He is not alone in such a choice. A number of well-known critics and
philosophers neglect literary creativity and favor, instead, the work of
modern painters as the best illustrations of their analyses.

This neglect is revealing of a larger issue in contemporary discussions
of creativity, namely, the differing assessments of the role of language.
While critics use language to organize and communicate their under-
standing of creativity, some individuals among them view the function
of words as minimal in productive thought and discovery. This is the
position of Rudolf Arnheim, who wrote of the scope of language in
thought "as essentially conservative and stabilizing."51 To Amheim, cre-
ativity is best represented as a visionary process, and the primary vehi-
cles of such thought are percepts and images. In a similar rejection of
the role of language in thought, Jean Piaget emphasizes physical and
mental operations as the basis of the development of symbolic func-
tions in human beings.

7s language, then, an after-thought in thinking? I do not think so. The
centrality of language is simply but powerfully expressed by the phi-
losopher Hannah Arendt, who wrote that "thinking beings have an urge
to speak, speaking beings have an urge to think."52 Arendt sees the
role of language as essential in "disalienating the world into which, af-
ter all, each of us is born as a newcomer and a stranger."53 I have quoted
Arendt because I agree with her emphasis upon language as crucial to
the human quest for meaning, and to give account of experience. How-
ever, she also views thought as a form of soundless speech, which leads
to the assumption that the language of thought and the language of
communication are but mirror images of each other. A more careful anal-
ysis reveals that inner speech is not simply the interior counterpart of
external speech.

One needs only to compare the rapidity of certain flights of thought—
or what Arendt calls "thought trains"—to the slowness of translating
these into a verbal form understandable to others to realize the differ-
ence between these two processes. We have all had the impression that
an idea could be communicated in a few words, only to discover that
extensive elaboration was required for communication success. None-
theless, some scientific studies of thought have challenged those who
trust personal, subjective reports as useful in trying to determine dif-
ferences between internal and external psychological phenomena. Is it
possible, then, to know what the inner language of thought may be
like? What are thoughts turned inward?

Aware of the ease with which rapid, planning-ahead thought can get
erased in the midst of diverse activities, some individuals take note of



Verbal Thinking I 139

them. These, then, are written thoughts that have not been reshaped
into effective forms of communication. The best examples of these lines
of inner speech can be found in the notebooks of poets and writers.

An example of written thought was offered by Stephen Spender in
his essay on "The Making of a Poem." In the essay, Spender quotes
from one of his notebooks the line "A language of flesh and roses." He
has multiple associations and memories attached to this highly condensed
thought; they deal with a man-made world, and a language of sorts,
which has gotten outside of our control. Similar condensed phrases and
descriptions were found in some of Dostoevsky's notebooks, in Virginia
Woolf's diary, and in Henry Miller's description of planning "the book
of his life."

The inner language of thought differs from language used for com-
municative exchanges in its rapidity, in its condensed form, and in its
functions. In the maintenance of human contact, language may indeed
be "stabilizing" in Arnheim's sense. But language has multiple func-
tions and forms, some of which are more suited for discovery and others
more suited for the construction and maintenance of shared experiences,
beliefs, and knowledge. These differences are frequently ignored by phi-
losophers and psychologists. The latter's use of the "thinking-aloud"
method—the description of internal processes in the midst of problem-
solving or poetry writing—has contributed to the mistaken notion of
the identity of language and thought. Language and thought are nei-
ther identical nor totally independent processes. Verbal thinking is of-
ten condensed and metaphorical, akin, in some ways, to poetry. Hannah
Arendt was interested in this commonality when she wrote that "all
philosophical terms are metaphors, frozen analogies, as it were, whose
true meaning discloses itself when we dissolve the term into the origi-
nal context, which must have been vividly in the mind of the first phi-
losopher to use it."

Such a process of dissolving, of placing a thought into its verbal and
social context, is required in turning thoughts outward. It is through
making explicit not only what is new inside one's mind, but also what
is the implicit background of ideas, knowledge, and beliefs that nov-
elty and insight arises.
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/ The Languages of
Emotion

Music

In examining the nature of creative thought, many psychologists and
psychiatrists have chosen music as their focus. One such analysis is pro-
vided by Albert Rothenberg, whose description of the ways in which
composers contrast tonal and rhythmical elements exemplifies his Jan-
usian (or oppositional) view of creativity.1 A reliance upon the concepts
of generative grammar characterizes Leonard Bernstein's approach to
composition, described in his Norton lectures at Harvard University.
In these lectures, entitled The Unanswered Question, Bernstein examined
the various levels of music—elements, strings, deep and surface
structures—and how they combine into "idioms [that] can all merge
into a speech universal enough to be accessible to all mankind."2 The
subject of a musical grammar also engaged the psycholinguist Ray Jack-
endorff, who was interested in the roles of musical groupings and met-
rical structures in examining "what the listener hears."3

Are all human beings equally sensitive to the musical experience? Or
are there differences in the analytical and representational resources
brought to music based on exposure and expertise? These are questions
that have interested neuroscientists. In their studies of hemispheric spe-
cialization, they have found that professional musicians process sounds
in both their right and left hemispheres, while those less sophisticated
in this domain rely only upon their right hemisphere.4

A somewhat different question is asked by Howard Gardner, a stu-
dent of creativity and cognition. He has challenged the usual concept
of intelligence and argued instead for the existence of core abilities in
Frames of Mind. He considered music to be one of these abilities, de-
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scribing it as "an autonomous intellectual realm."5 This realm unites
affective and cognitive competencies, living up to Aaron Copland's char-
acterization of music as the language of emotion.

In view of the great richness of the treatment of music in the litera-
ture of thought and creativity, the analysis provided in this volume will
be quite short. I will highlight only those themes which have been ex-
plored throughout this book in other contexts; of particular importance
to the study of the musically talented is the nature of their early devel-
opment and their varied apprenticeship. In addition, the transforma-
tion of germinal musical ideas into fully elaborated, publicly available
works will also be discussed in this chapter. I owe a special debt to Aaron
Copland and his life-long friend Harold Clurman, who talked to me
during a hot summer afternoon in Santa Fe in 1977 about these issues.

Musical apprenticeships: The biographies and memoirs of musicians
and composers frequently refer to their immersion into music while very
young. Stravinsky's father was an opera singer; both Mozart and Bee-
thoven were born into musical families; the family of the Hungarian
composer Zoltan Kodaly played chamber music; and, while Aaron Cop-
land's parents knew little of music, they provided lessons in instruments
to his brother and sister when the future composer was a small child.

The impact of these early experiences is variously described: the vio-
linist Joseph Szigeri wrote in his autobiography of "the inexplicable won-
der of the first croaking, cylinder-playing phonograph, set up in our
courtyard by the itinerant marketplace showman."6 Others recall praise
for their "good ear" when listening to music and reproducing it. Such a
memory was shared by Stravinsky with his friend Robert Craft in Expo-
sitions and Development:

The countrywomen of Lzy sang an attractive and restful
song on their way home from the fields in the evening, a
song I have recalled in the early hours of evening at odd
times throughout my life. They sang in octaves—
unharmonized, of course—their high, shrill voices
sounding like a billion bees. I was never a precocious
child, and I have never enjoyed extraordinary powers
of memory, but this song was branded on my ear the
first time I heard it. My nurse brought me home from
the village where we have been perambulating one
afternoon, and my parents, who were trying to coax me
to talk, asked me what I had seen there. I said I had
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seen the peasants and I had heard them sing, and I sang
what they had sung: [notes] . . . Everyone was
astonished and impressed at this recital, and I heard my
father remark that I had a wonderful ear.7

In musical families parents frequently wait for evidence of talent and
interest as a sign that they should provide training for an offspring. In
Dimitri Shostakovich's memoirs Testimony, he recalled pressing his ears
to the wall so that he could hear a string quartet performed at his neigh-
bors. His mother, herself a pianist, started lessons only after she no-
ticed his interest in music. One of the stories quoted in the introduction
to Testimony captures the intensity of belief in one's child's talent in mu-
sical families. The young Shostakovich made rapid progress with his
mother's teaching, so she decided he was ready for another teacher.
When presenting him, she said:

"I've brought you a marvelous pupil."
"All mothers have marvelous children . . . (the teacher replied)."8

Jeanne Bamberger, a student of musical prodigies, described in the
course of our talk how musicians give strong, and at times conflicting,
messages to their children as they try to shape their future careers. She
suggested that at least one of the parents of child musicians tends to
center his or her life on developing the young person's talent. Bam-
berger's own growing-up years fitted such a pattern: there was a piano
in the house, and at age four, once her parents had realized that she
had perfect pitch, they started to give her lessons. As a rule Bamberger
finds that "young musicians frequently practice before leaving for school,
after their return and during the weekend. They are made to feel special
but, at the same time, their parents and their teachers expect them to lead
a normal life with their friends and family."

The contradictory pressures that constitute the lives of many young
musicians lead some of them to give up playing during their adolescence.
Others, like Pablo Casals, remain grateful to the end of their lives
for their parents' devotion. In Joys and Sorrows, Casals recalled those
early years:

From infancy I was surrounded by music. . . . To hear my
father play the piano was an ecstasy for me. When I was
two or three, I would sit on the floor beside him as he
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played, and I would press my head against the piano in
order to absorb the sound more completely.

I began playing the piano when I was four years
old. . . . It was my father who taught me to play the
piano and gave me my first lessons in composition. . . .
Before long I had learned to play the organ well enough
so that I sometimes took my father's place when he was
ill or busy with some other work.

When I was eleven years old, I heard the cello played
for the first time. . . . When the first composition ended,
I told my father, "Father, that is the most wonderful
instrument I have ever heard. That is what I want to
play."9

But there were no cello teachers in the small Spanish village in which
Casals was born, and it was only because of his mother's belief in him
and her determination that he should receive the necessary schooling
(at the School of Music in Barcelona) that Casals was able to realize his
potential.

The nurturing of young musical talent is a complex task. Even in a
family as devoted to it as the Casals, tensions and conflicts exist. The
single-minded commitment to her son's talent that characterized Ca-
sals' mother—illustrating the pattern described by Bamberger—created
many disagreements between her and her husband. Nevertheless, such
dedication and support seem to be a necessary component to the achieve-
ment of excellence in music.

Indications of talent among young children include a strong interest
in music, a "good ear," and the ability to reproduce musical fragments.
While these are important indices, they need to be given support. Gard-
ner wrote "even the most gifted young child will take about ten years
to achieve those levels of performance or composition that we associate
with mastery of the musical realm."10

Aaron Copland first expressed his interest in music by listening to
his sister practice the piano and by making up some songs of his own.
As a young teenager he arranged for his own piano teacher. The life of
a musician appeared to the adolescent Copland as insecure; all the same,
"the urge toward spending a life in music was irresistible,"11 he wrote.
Friends with commitments to the arts were important to him during
those years; he shared with them his ambitions, his study of classical
music, and the treasures of New York City's public libraries: "I can still
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recall the thrill of coming upon racks of music scores in the dingy up-
stairs corner room at the library. And what was equally surprising was
the fact that music scores, like the books downstairs, could be borrowed
for study at home. I learned to orchestrate by borrowing scores from
the library."12

These adolescent years in New York were important to Copland; he
acquired the classical foundations of music. But it was in the 1920s—
which coincided with Copland's own twenties—that he fully mastered
the techniques of his art. Copland saw this exciting, glamorous decade
as basic to all that has happened in music since that time. He spent part
of it in Paris as one of Nadia Boulanger's students. In her description of
herself as a teacher, Boulanger said: "I can explain the grammar of
music."13 Copland's own description of those years with Boulanger
stresses her enormous musical culture, her interest in and knowledge of
contemporary developments, the lively artistic life that characterized the
Boulanger salon, but most importantly: "She knew that unerring musi-
cianship had to become a reflex so that the mind could be free for the
art of composition. 'To study music, we must learn the rules,' she used
to say. 'To create music, we must forget them.' "14

The work with a highly disciplined, masterful, and original teacher is
central to musical apprenticeships. Shostakovich evoked such an expe-
rience when he described studying with Glazunov at the Leningrad
Conservatory:

Glazunov spent all his life thinking about music, and
therefore, when he spoke about it, you remembered it
for life. . . . . Each student. . . could see for himself
Glazunov's marvelous, even unique abilities as a
musician. . . . First there was his pitch. Glazunov had
perfect, absolute pitch. . . . Glazunov caught all false
notes, flawlessly. . . . The other way in which Glazunov
amazed us was with his memory. Musical memory,
naturally. . . . Glazunov could also sight-read the most
complicated score and make it sound as though an
excellent orchestra was playing it. . . . His practical
knowledge in the important area of musical instruments
was invaluable. . . . For instance, he learned to play the
violin while writing his violin concerto.15

The importance of a powerful foundation in music is clearly
expressed by Stravinsky in his An Autobiography: "No matter what the
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subject may be, there is only one course for the beginner: he must at
first accept a discipline imposed from without, but only as a means of
obtaining freedom for, and strengthening himself in, his own method
of expression."16 The foundations include a mastery of instrumental tech-
niques as well as the rudiments of composing, such as counterpoint,
harmonization, and invention. During his apprenticeship years, Stra-
vinsky, the son of a highly regarded opera singer, was the beneficiary
of excellent instruction, of the chance to meet and work with some of
the most outstanding musical figures of his time, and to attend rehears-
als and performances of opera, chamber, and symphonic music in St.
Petersburg.

Training on an instrument is important for a composer, even if he or
she does not engage in public performances. In Expositions and Develop-
ments Stravinsky spoke to Robert Craft of the role of the piano in his
work: "Whether or not I am a pianist, however, the instrument itself is
the center of my life and the fulcrum of all my musical discoveries. Each
note that I write is tried on it."17

The memoirs of composers have provided us with a remarkable re-
cord of development, the ways in which individuals master their col-
lective artistic past while preparing for their individuality, for their artistic
future. Leonard Bernstein has suggested in his "A Tribute to Teachers"—
a New York Philharmonic Young People's Concert—that while there
may be self-taught painters or writers, musicians have all been deeply
influenced by their teachers. In Bernstein's own life, teachers have played
a critical role. He has learned from and with some of the major conduc-
tors of the world: Serge Koussevitzky and Fritz Reiner; he has studied
with the pianists Heinrich Gebhard and Isabella Vengerova; and as a
young man he was befriended by Aaron Copland, who gave him valu-
able criticism when Bernstein first started composing. Thus it is not sur-
prising that Bernstein chose to celebrate his teachers and the transmission
of an art that he describes as "the most natural, inborn aesthetic hu-
man experience, the most abstract and exalted of the arts.18

Tradition and innovation in music: The extraordinary presence of the
past nourishes young composers, but it also presents them with a bur-
den. The prolonged apprenticeships of musicians, their immersion into
the work of past masters, haunts them when starting a new work of
their own. Leonard Bernstein described in Findings how he needed to
clear his mind of the echoes of many compositions he had studied and
conducted when he started searching for and finding his own notes.19

There are many different ways in which composers start on their own
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work. Even at a very young age, the future composer does not simply
play a piece; he or she brings an analytical curiosity to it. Gardner de-
scribed the process as follows: "For the future composers, like Stravin-
sky, pleasure comes increasingly . . . from experimenting with pieces
that they were performing, rewriting them, changing them—in a word,
decomposing them."20

Learning how to compose involves acquiring the principles of com-
position as well as trying to duplicate the work of someone more highly
experienced. The great Russian composer Rimsky-Korsakov taught the
young Stravinsky in such a way. In addition to explaining the differing
structures of musical pieces, he had the young man orchestrate his own
pieces and then compared the novice's efforts with his own work on
the same passage:

Once a week I took my work to him and he criticized and
corrected it, giving me all the necessary explanations,
and at the same time he made me analyze the form and
structure of classical works. A year and a half later I
began the composition of a symphony. As soon as I
finished one part of a movement I used to show it to
him, so that my whole work, including the
instrumentation, was under his control.21

Learning orchestration in this way was also highly thought of by Shos-
takovich, who had re-orchestrated some of Mussorgsky's works. He
wrote: "I would recommend that all young composers make their own
versions of the work of those masters from whom they want to learn. "22

Such a process of re-composing can result in a somewhat imitative
phase in a composer's work. Since the early 1970s, Beethoven's creative
life has been carefully analyzed, and musicologists have divided his fifty-
seven years into three major periods—imitative, heroic, and introspec-
tive. Studies of his first works, during the imitative period, provide
detailed information of the way in which he had followed Haydn (with
whom he studied for a year as a young man) and how deeply he was
also influenced by Mozart. One of his biographers, Robert Haven Schauf-
fler, suggested that in Beethoven's first symphony it was easy to detect
the influence of these masters. He further wrote: "This procedure held
true for his first work in other media, whether piano or duet sonatas,
trios, quartets, or masses. While he was feeling his way to easy mas-
tery in an untried field he was reminiscent. Only at the second or third
attempt did he become the original thinker we know."23 Beethoven did
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express his gratitude to some of his immediate and distant teachers by
dedicating some of his works to them and by noting in his Diary: "Por-
traits of Handel, Bach, Gluck, Mozart in my room—They can promote
my capacity for endurance."24

The reliance upon the past as well as upon living composers—both
as teachers and as friends—emerges as an important theme in the liter-
ature on music. In the writings of twentieth-century composers, the role
of these connections is drawn particularly vividly. Leonard Bernstein
described his first meeting with Aaron Copland in an article celebrating
the latter's seventieth birthday. A junior at Harvard, Bernstein met Cop-
land at a dance recital in New York. Later that evening the very young
man from Boston played Copland's compositions with fervor at a loft
where Copland worked and occasionally partied:

And thereafter, whenever I came to New York I went to
Aaron's. . . . All during those years I would bring him
my own music for criticism. . . . I would show Aaron,
the bits of pieces, and he would say, "All that has to
go. . . . This is just pure Scriabin. You've got to get that
out of your head and start fresh. . . . This is good; these
two bars are good. Take these two bars and start from
there." And in these sessions he taught me a tremendous
amount about taste, style, and consistency in music. . . .
Through his critical analyses of whatever I happened to
be working on at the moment, Aaron became the closest
thing to a composition teacher I ever had.25

Copland's own experience with Boulanger and his participation with
Les Six, a group of composers of diverse talents who spent some crucial
years together in the "unique artistic atmosphere" of Paris in the 1920s,
convinced him of the importance of exploring and working together. It
was during those years that Copland also met Stravinsky, the most in-
fluential composer of that time.

For me there was no doubt that Stravinsky was the most
exciting musical creator on the scene. He was the hero of
my student days. . . . Heading the list of Stravinsky's
gifts was his rhythmic virtuosity. . . . There was also
much to learn from Stravinsky's bold use of dissonance
and his unusual instrumental combinations. . . . He
borrowed freely from folk materials, and I have no doubt
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that this strongly influenced me to try to find a way to a
distinctively American music, [emphasis added]26

Thus, composers do indeed transmit from one generation to another
much of their art. They influence each other in terms of techniques,
and they share a strong musical culture. An experienced musician can
support a younger man or woman's sense of direction and worth and
provide an expression of faith in the novice's talent that is crucial for
artists in the early stages of their careers.

Aaron Copland's first compositions did reveal the strong influence
of Stravinsky, Hindemith, and Schoenberg, but his work was also seen
to "have bite and power, both rhythmical and harmonic," according to
Lawrence Gilman, the New York critic.27 Those were the years when
he started to search for his own varied sources in jazz, in American folk
music, and in Jewish traditional music.

Copland had gone to Europe to learn how to compose,
and had "found" America while viewing it from abroad.
He saw European composers take up American jazz and
thought that if composers like Debussy and Ravel,
Stravinsky and Milhaud could use ragtime and jazz
rhythms, the way might be open to American
composers.28

In the Concerto for Piano and Orchestra, Copland did use jazz elements:
"Two basic jazz moods are incorporated in each section—the slow blues
and the snappy numbers. . . . My primary aim was to explore new av-
enues in the area of polyrhythms."29 But jazz was just one of Copland's
sources, one that was particularly important in the 1920s. During the
populist years of the Great Depression, Copland turned more fully to-
ward folk music. His knowledge of the West was limited, but when
asked to write a ballet about "Billy the Kid" by Lincoln Kirstein, who
tucked several volumes of collected folk tunes under his arm, Copland
became interested.

It is a delicate operation to put fresh and unconventional
harmonies to well known melodies without spoiling
their naturalness. Moreover, for an orchestral score, one
must expand, contract, rearrange, and superimpose the
bare tunes themselves, giving them something of one's
own touch.30
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In our talk in Santa Fe, Copland elaborated further on the challenge of
composing with folk tunes:

You could use the tune and still not do it successfully. You
might think that by the use of this cowboy tune you're
going to make a cowboy effect, but that's not true. You
give the same tune to a European who has never been to
America and was just using the tune out of a book, I
don't think you'd get the same effect. So you really have
to base the music not only on the tune itself, but your
sense of the kind of people and the kind of country that
produced the tune.

Copland was not the only young modernist who turned to folk music
in a search of new tonal and rhythmic patterns. Stravinsky's reliance
on Russian sources was already mentioned; Gershwin and Bernstein
have used American jazz as musical motifs in some of their composi-
tions; and the Hungarian composers Bartok and Kodaly were deeply
committed to a synthesis of folk sources with modern techniques of or-
chestration and composition.

These Hungarian composers devoted a considerable part of their lives
to collecting and recording previously unknown folk music. From the
first years of the century until his last years in New York, when Bartok
edited a major Yugoslav folk collection at Columbia University, such
work was central to this great modernist composer. He was frequently
questioned by musicologists, who were familiar with the breadth of his
interest and the range of his collecting, whether he saw himself as a
nationalist or an internationalist in his musical approach:

My creative work, just because it arises from three sources
(Hungarian, Rumanian, Slovakian), might be regarded
as the embodiment of the very concept of integration so
much emphasized in Hungary today. . . . My own idea,
however—of which I have been fully conscious since I
found myself as a composer—is the brotherhood of
peoples, brotherhood in spite of all wars and
conflicts. . . . The source must only be clean, fresh, and
healthy! [emphasis added]31

Bartok's music is more abstract than that of Kodaly, but his use of
certain percussive qualities carries with them the influence of folk
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rhythms and tonalities. Kodaly, on the other hand, achieved his great-
est mastery in his oratorial works in which pentatonic melodies and
Hungarian instrumental styles are combined. And while the composer
managed to draw upon a variety of musical traditions, he still achieved
a strong classical unity in his final works, particularly in his Te Deum of
Budavar.32

Another way in which composers strive to overcome the strong mu-
sical legacy of past masters is by working closely with artists drawn from
related fields. One form of such collaboration has been between choreo-
graphers and composers. Both Aaron Copland and Igor Stravinsky
enjoyed such collaborative efforts; Stravinsky recalled his work on The
Firebird as follows: "Fokine taught me much, and I have worked with
choreographers in the same way ever since. I like exact requirements."33

The story of an American collaboration between writer, choreogra-
pher, and composer is briefly documented in Leonard Bernstein's
"West Side Story Log." The idea of creating a contemporary version
of Romeo and Juliet was provided by the choreographer Jerome
Robbins. Arthur Laurents was asked to write the book for this
operatic musical, and Bernstein the music. At first, the collaborators
experimented with the idea of religious antagonisms, but then settled
on a different theme:

We're fired again by the Romeo notion: only now we have
abandoned the whole Jewish-Catholic premise as not
very fresh, and have come up with what I think is going
to be it: two teen-age gangs, one the warring Puerto
Ricans, the other self-styled "American." Suddenly it all
springs to life. I hear rhythms and pulses, and—most of
all—I can sort of feel the form,
(six months later)
Chief problem: to tread the fine line between opera and
Broadway, between realism and poetry, ballet and "just
dancing," abstract and representational.
(Washington, D.C., Aug. 20, 1957.)
The opening last night was just as we dreamed it. AH
the agony and postponements and re-writing turn out to
have been worth it.34

Themes and variations: It has been easier to identify some of the sources
composers rely upon in their work than to gain actual descriptions of
the composing process. There is a certain and understandable hesitation
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on the part of artists in penetrating the processes of their creativity.
Nevertheless, it has been quite astonishing to me that when I was able to
obtain self-reports—either through interviews or by the artist's de-
scribing his or her working approach in essays and autobiographies—I
could identify certain parallels across domains of creative endeavors.

Such a parallel emerges when one examines the trajectory of a germi-
nal idea to its full realization. The notion that a promising thought may
not be effectively expanded right away was first suggested in this book
in my discussion of Stephen Spender's essay "The Making of a Poem."
It was there that he wrote:

The method which I adopt therefore is to write down as
many ideas as possible, in however rough a form,
in notebooks (I have at least twenty of these, on a
shelf beside my desk, going back over fifteen years).
I then make use of some of the sketches and discard
others.35

A similar observation was made by Aaron Copland in the course of
our talk.

Most composers keep a notebook in which they put down
germinal ideas that occur to them, thinking, "Well, we'll
work on that later."

You can't pick the moment when you are going to
have ideas. It picks you and then you might be
completely absorbed in another piece of work.

I think composers will tell you that they get ideas
when they can't possibly work on them. They put them
down where they can find them when they need to look
for ideas and they don't come easily.

The web of ideas, which may be started at one time and then put aside
until needed in a new composition, or reworked again in a new form,
characterized Beethoven's processes of composing. According to his con-
temporary Ferdinand Reis, Beethoven always carried music-paper with
him for capturing spontaneous and evanescent ideas wherever he was.
He also kept extensive sketchbooks to work through and test out the
variations and implications of a new notion. These sketchbooks have
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now been studied in depth by contemporary musicologists, and they
have found evidence that a series of interwoven ideas connected Bee-
thoven's compositions during the first few years of the nineteenth cen-
tury. There is a "concept sketch" for a work in E-flat major in a notebook
that precedes the "Eroica" (Beethoven's Third Symphony) Sketchbook.
According to Lewis Lockwood:

This concept sketch appears to include the following: a tri-
adic opening section, which was probably a slow
Introduction as in the Second Symphony, followed by a
3/4 Allegro in Eb; then an idea for a slow movement,
marked Adagio C dur and having, remarkably, the
theme that was later used for the slow movement of the
Quartet Op. 135; then a Minuet and Trio. That these ideas
crop up directly following the end of his sketch work on the
so-called "Prometheus" Variations Op. 35 suggests that at the
moment Beethoven foresaw the possibility of another large-scale
work in Eb major, for which the "Prometheus" theme might
also serve as Finale. [emphasis added]36

This method of generating first-phrase ideas that get shifted, rearranged,
extended, or abandoned is one that is described in a number of these
Beethoven Studies. Christopher Reynolds writes in his analysis of Op.
35, Piano Variations:

In the first sustained work that he devoted to single
variations Beethoven wrote down ideas for ten separate
variations on the sixteen staves of K82v. Most are no
more than four to five bars long, concern only the first
phrase, and employ two staves. . . . At the present
stage his principle aim was to get down a varied series of
ideas for further expansion, a source he could tap throughout
the sketch process. [emphasis added]37

The French writer Romain Rolland also studied Beethoven's sketch
books in preparing to write Beethoven: The Creator. He notes that in "Er-
oica," Beethoven broke with tradition and developed a second section
to his symphony that is longer and more substantial than the usual con-
nection between exposition and conclusion. But to accomplish such a
densely structured middle section, Beethoven wrote innumerable sket-
ches, which eventually provided him with a symphonic structure within
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the symphony. These sketchbooks reveal a process of both rapid nota-
tion of ideas and the inclusion of place holders. The musicologist Tovey
described the process as "Beethoven working at top speed, putting down
any cliche that would mark the place where an idea ought to be . . . so
that the act of writing had the same continuity as the flow of his thoughts,
rather than tinker in isolated passages."38

In Modeste Tchaikovsky's recollections of his brother's methods of
composing, we find some interesting similarities to those of Beethoven.
Tchaikovsky went on long solitary walks in the country during which
he worked on his compositions:

Most of the time during these walks was spent in com-
position. He thought out the leading ideas, pondered
over the construction of the work, and jotted down
fundamental themes. In Klin there are carefully
preserved many little exercise books, which he had used
for this purpose. . . . The next morning he looked over
these notes, and worked them out on the piano. . . . He
always worked out his sketches on the piano, so that he
should not trust entirely to his indifferent memory.39

Aaron Copland also spoke of differing phases in composition during
our conversation:

Very often one gets a half a page of music that seems to
have in it the possibility of further development. And
you don't know where it may lead to, but then you get
another section, and you don't know where that is
supposed to be going, but you know that it seems to
belong with the first idea.

Sometimes the very nature of the musical idea dictates
the kind of instrument you are going to use. It sounds
so much like flute music, it has got to be in the flute. But
there are other musical ideas that don't immediately tell
you how you might clothe them orchestrally. In that case
it is better not to decide too soon, because then you have
the luxury of being able to later fit it where it works well.

Like most composers, Copland does much of his work on the piano:
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Well, I work at the piano. . . . But something directs your
fingers. . . . Some musical idea in your head which does
not take reality or take form until you actually hear
it. . . . Then some other things. You don't make music
out of one chord, you hear it in terms of melodic
material. . . .

In music, aside from the individual sections, one of
the great problems is structuring. It is a very different
thing to write a two-minute song and a forty-minute
symphony. I am a composer, I know from my former
experience that I have been able to write pieces that last
forty minutes, therefore that gives me courage so I know
that I will be able to do it again.

Was there a difference between a composition that starts without any
obvious external demand and a commissioned piece, I asked Mr.
Copland.

My music starts with musical ideas. . . . Now somebody
comes along and says "We want to commission you to
write a piece for Lincoln's birthday next year."
Naturally, it starts you thinking in the direction of
Lincoln, what he was like, what the times were like,
what sort of music would be suggestive of him, his
personality, and his times.

You still have to find the musical ideas, a theme that
sounds like Lincoln to you. So that until these vague
notions are translated to actual notes and rhythms and
harmonies, they exist just in your head.

There are some interesting internal sources for new musical
compositions that Stravinsky described. He wrote that the idea for Le
Sacre du Printemps came to him while he was still engaged in work on
The Firebird. He first dreamt of a ritual during which "a chosen sacrifi-
cial virgin danced herself to death."40 Before further musical work on
the piece, Stravinsky sketched the plan of action of the ballet with his
collaborator Nicolas Roerich. The titles of the dances followed, and the
work was influenced by their access to a great collection of Russian folk
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art. Then, working on his own, the thematic ideas started to emerge,
and Stravinsky expanded these on a small, muted piano.

I composed from the Augures printanieres to the end of the
first part and then wrote the Prelude afterward. My idea
was that the Prelude should represent the awakening of
nature, the scratching, gnawing, wiggling of birds and
beasts.41

After a period of intensive work, composers frequently let a piece alone
in order, in Copland's words, "to renew his sense of objectivity." Stra-
vinsky also worked in such cycles, and tended to return to his works
even after they had been performed.

I have twice revised portions of Le Sacre, first in 1921 . . .
and again in 1943. . . . By 1921, however, my
performance experience had led me to prefer smaller
divisions. . . . The smaller bars proved more
manageable for both conductor and orchestra, and they
greatly simplified the scansion of the music.42

The mature Stravinsky was re-composing in a way that reminds one
of his training, of the way in which Rimsky-Korsakov showed him sev-
eral possible ways of orchestrating. The full orchestration of musical
ideas requires a process akin to the editing carried out by writers, and
akin to the constant tug-of-war between ideas and their realization, of
which the painter Ben Shahn has written. While Beethoven's sketch-
books and the retrospections of Copland, Stravinsky, and Tchaikovsky
provide us with some insight into the lengthy tug-of-war between mu-
sical themes and thoughts and their realization, it was Leonard Bern-
stein who used a linguistic analogy as a tool for examining musical
compositions, and thus made the process accessible to the nonmusician.

In The Unanswered Question, Bernstein examined sounds, the phonol-
ogy of music; musical structure, its syntax; and musical meanings, which
he compared to the semantics of language. In the course of these dra-
matic Norton lectures at Harvard University, Bernstein played, spoke,
and demonstrated his ideas about music, which he described as a met-
aphorical language created by transformations.43 He showed the con-
stituent elements of music: tones, overtones, scales, triads, pentatonic
and chromatic scales. He demonstrated the sources of harmony with
men's and women's voices an octave apart. He made the suggestions
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that musical motives correspond to the "noun phrase" in language, while
chords are analogous to modifiers, and verbs are akin to rhythm. These
comparisons lead him to a fuller explication of his central notion, the
importance of transformations in musical language.

The lectures are replete with examples of the multitude of transfor-
mations that provide the trajectory from germinal ideas to compositions:
these transformations include reversals, alliterations, oppositions, de-
letions, the many variations on the musical theme: "the idea of repeti-
tion is inherent in music even when the repetition is not there at all. In
other words, the repetitive principle is at the very source of musical art
(and of poetry.")44 Bernstein's illustrations give weight to a comment
made by Copland during my talk with him. When I asked him about
the way he starts to compose, Copland did not answer right away.
Instead, his friend Harold Clurman said:

You play one measure or two, the beginning of a general
idea. And then you play it over and over and over
again. It was as if you were testing, where will this take
me? Now is that true, at all?

Copland answered him:

I think so, yes. It sounds rather dull the way you put it.
But each time you repeat it, you have a different idea of
where it might go. It is the process of saying, how will
this first idea inspire me toward the next one.

Composing thus emerges as a process which demands—as do other
forms of creative endeavor—an ability to synthesize germinal ideas with
elaborative structures. The transformation of inner, frequently vague
notions, into orchestrated works is powerfully evoked by these com-
posers. They provide students of the mind with the traces of complex
activities, which are but barely understood in our studies.

Musicologists are just starting to study the sketchbooks of compos-
ers, but their findings support the notion of a slow and complex dy-
namic between germinal notions—frequently emerging in the midst of
ongoing work on the part of the composer—and their full elaboration.
The similarities between the writing of a novel and the composing of a
symphony are interesting in this regard: they both depend upon the
creator's full mastery of his or her tradition, of a sense of purpose and
will that comes from knowing that one can execute a large work, and of
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the pleasures of an adventure as a work finds its own shape in the pro-
cess of creation.

Choreography

"A movement idea takes longer to establish itself in dance than in one's
mind," commented New York University choreographer and teacher
Linda Tarnay. We were talking outside the "Yard"—a large, wooden,
performing studio on Martha's Vineyard—where she had just begun to
work with a group of young dancers. Tarnay had come to the morn-
ing's rehearsal with a lot of notes; they represented some of her ideas
for the new dance they were working on. As with most choreographers,
Tarnay has to observe closely the impact of her imagined movements
on the bodies of the dancers. As they experiment together, her ideas
unfold and change. After the rehearsal, Tarnay explained some aspects
of dance thinking to me: "The logic of a dance movement is different
from the way verbal ideas are connected. One movement leads to an-
other the way the body responds kinesthetically. Movements also have
a spatial logic of their own."

In dance, the dramatization of human experience is enacted through
movements, through a subjective and visual elaboration of the messages
of the body. Our understanding of what choreographers attempt to com-
municate is based upon our own familiarity with our bodies, a source
of knowledge that reaches back to infancy. The first "dance" is that of
the infant and his or her caretakers: it consists of the finely tuned inter-
actions when children convey their wants by crying, by their gestures
and facial expressions, by the tension and relaxation of their muscles.45

The adults who nurture and protect them read the meaning of their
movements; they are helped in their efforts in making sense of these
nonverbal messages through their own experience with the body as a
vehicle of remembered experience. Similarly, we bring to the dance the-
atre our knowledge of the language of the body, of emotions etched in
bones and muscles, of movements as messages.

No universal vocabulary of the dance exists. Each choreographer
shapes, simplifies, and crystallizes movements in a unique manner,
though dance shares with all languages the functions of representing
and communicating a shared human heritage. When dance forms are
too obvious, too closely modeled upon expressive movements and ges-
tures, the choreographer's work becomes cliched. The true power of
the dance lies in its possibilities to explore a range of meanings differ-
ent from those inherent in verbal and visual languages. The dance critic
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John Martin wrote of dance as communication as follows: "Movement,
then, in and of itself is a medium of transference of an aesthetic and emo-
tional concept from the consciousness of one individual to another."46

The development of movement ideas: In the course of my talks with chor-
eographers, I asked each of them to describe the sources of their dances,
the way they started. Eliot Feld, a highly regarded choreographer of
contemporary ballets, described the source of movement ideas in his
work to me while his company was rehearsing at the Delacorte Theatre
in New York. They were preparing for the open air performance of his
ballet "Intermezzo," and Feld kept one eye on his dancers while he spoke:
"I always start with music. The most important thing is how the dance
fulfills the music emotionally . . . how I respond to it." Feld recalled
the early stages of his work as a choreographer when his feelings for
music were that of a man first in love. He was quickly and totally moved
by music.

More recently, Feld had expanded the range of his dances, beyond
his first, strongly romantic repertoire, and in the process his choice of
and perceptions concerning music have also changed. At the time of
our talk, Feld had just completed the dance "Excursions," based on Sam-
uel Barber's music. "The music evoked certain American perceptions,"
he reflected, "a good-naturedness, banjo picking, Westerners, horses,
plains. The beginning of this dance had to do with a train, I established
certain rhythms in the dance that were rrainlike. . . . It is like going back-
wards from the train to the person."

Feld, in contrast with many choreographers, avoids an elaborate, men-
tal plotting of his dances.

I do one piece at a time, one gets involved in the specif-
ics. Suddenly, when you go through a million specifics,
you go away and say "My God, there is really an art to
it. It forms a whole, but you don't know how it
happens. I think maybe that's talent. Maybe that's the
way you can judge talent."

The contemporary ballet is based on a powerful foundation, he
commented. Feld has internalized the works of Petipa, Fokine, Tudor,
Graham, Humphrey, and Balanchine as part of his choreographic heri-
tage. That is part of his and his generation's strength: "We always step
on building blocks. . . . We are building higher and getting taller."

Sara Sugihara, whose roots are in the Jose Limon school of dancing,
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described a very different source for her choreography. She keeps a va-
riety of notebooks in which she jots down technical ideas and creative
ideas as well as musical themes. She often begins her work with a dra-
matic concept, such as "embracing mountain"; the tension inherent in
such a contradictory notion stimulates her to enact it in movements, to
search for (or compose) appropriate music, and to choose the right danc-
ers and visual frames for the dance once it is ready to be performed.

The virtuoso dancer Miguel Godreau recalled how a certain piece of
music had haunted him for years. While dancing with European com-
panies, Godreau heard one of Ariel Ramirez's compositions, a Spanish
mass entitled "Paz." He was deeply moved by the music and tried to
convince some of his choreographer friends to use it for their work. None
of them did. But once Alvin Ailey asked Godreau to choreograph a work
for himself as a dancer, the young Puerto Rican "whirlwind" listened
to the mass once more: "I closed myself up in the studio and said, 'I
want to do this.' . . . I started working, working with the feeling of it,
the tranquility of it. That is why the beginning is peace. Peace of mind,
peace of body, peace of soul."

The danger of being carried away by music, of drafting one's work
simply upon that of another, was recognized by Godreau. "Anyone can
just dance to music," he remarked. "I simplified my movements and
tried to make them more visual."

Choreographers bring a dual awareness to their work: they are stim-
ulated and nourished by music—they experience it with their bodies—
but they also see their dances through the eyes of the beholder, through
the eyes of their audience. The choreographer best known for the vi-
sual purity of his dances and for his deep knowledge of music, is, per-
haps, George Balanchine. In a thoughtful biography of this great figure
of twentieth-century dance, Bernard Taper described how music had
sustained Balanchine, even during some difficult periods of his career.
One of these was in the thirties, when Balanchine and his young com-
pany were hired by the Metropolitan Opera. Taper wrote:

On this occasion, as always, the chief stimulant and deep-
est fount of inspiration foi Balanchine was music. He
listened during the intense, excited conferences that
would sometimes go far into the night, to the ideas
propounded by Tchelitchev and Kirstein, but the voice
to which he gave most heed when it came time to
choreograph was that of Christoph Willibald
Gluck—poignant, passionate, grave, and noble. For
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Gluck's music (for his opera Orpheus and Eurydke)
Balanchine created in Kirstein's words, some of his
"most accomplished erotic patterns, touching and
electric encounters, and noble plastic groups."47

Although neither the ballet nor Balanchine's cooperation with the
Metropolitan Opera was a success, this opera ballet introduced the New
York public to Balanchine's work which decades later they were to ad-
mire greatly. In this as well as in his later work, music has been in Ta-
per's words "the sustaining element in which he swims."

The composer Stravinsky, whose music has been used by a great num-
ber of choreographers throughout the world, most understandably cher-
ished his collaborations with Balanchine. He wrote of their joint efforts
in Themes and Episodes: "To see Balanchine's choreography of the Move-
ments is to hear the music with one's eyes. . . . [emphasis added] The
choreography emphasizes relationships of which I had barely been
aware—in the same way—and the performance was like a tour of a
building for which I had drawn the plans but never explored the result."48

Though Balanchine's choreography is profoundly musical, Merce
Cunningham—another major figure in contemporary dance—focuses
on the spatial logic of movements in his work. "The ideas of the dance
come both from the movement and are in the movement," commented
Cunningham to Rosner and Abt in the course of their interview with
him.49 Cunningham's abstract dances are structured around time and
space; his dancers rely upon mathematical counting and their own in-
ner rhythms with the help of which they learn their parts.

Some ideas in Cunningham's working papers were published in a
recent article.50 These documented how he plots his dances with num-
bers, stick figures, and vectors. These reveal the sudden juxtapositions
in his dances, an important hallmark of his choreography. Chance ele-
ments also are included in Cunningham's dances; these provide a sense
of the unexpected, of delightful surprises. He frequently plots the se-
quence of his dance fragments by tossing pennies: "The apparent dis-
continuity of his dances reflect his statement that 'anything can follow
anything'—a Zen-inspired acknowledgment of the randomness of life."51

Cunningham is greatly admired by the current, younger generation
of choreographers. His explorations of movement and space have influ-
enced many among them. Nevertheless, his abstract, cerebral approach
to the dance is seldom adopted in its entirety by other dance-makers.
Most of them seem to aspire toward a broader synthesis of the musical,
emotional, visual, and movement aspects of dance compositions.
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The most sustained effort at synthesis of the dance with other art forms
(music, sculpture, literature) is found in Martha Graham's work. The
sources of her dance-dramas encompass Greek mythology, Oriental phi-
losophy, English and American poetry as well as her own Puritanical
roots. These traditions have contributed to her sustained exploration of
the human psyche through the medium of the dance.

Graham's approach to her work is revealed in her program notes, in
the many interviews she has given during the extraordinary span of
her creative life, and most fully through her notebooks, which were pub-
lished in 1973. The most complete set of notes is devoted to the dance-
drama "The Dark Meadows of the Soul." In these nearly forty pages
she quotes from Jung, Goethe, Plutarch, Virginia Woolf, Blake, and many
others. The quotes are interspersed with planning notes identifying pro-
jected cycles of the work (these are changed many times), the choice of
dancers, and personal recollections:

I seem to feel in the first part—the opening—a memory
of standing in the wind on top of the Mexican
pyramid—And then to remember the descent
afterwards—There was an awareness up there of ancient
rites—sacrifices—sufferings—prayers—but enduring
through all—the sun, the wind, the rain—52

In Dance in America, Walter Terry wrote of the meaning of this major
composition of Graham's as follows: "These are the ancestral footsteps
echoing into the future." Many of the themes that were first explored
by Graham in this work, which she composed soon after the end of
World War II, reappear in her later cycle of dances, "Night Journey,"
"Phaedra," and in "Clytemnestra." Once more in her notes concern-
ing "Phaedra," one can observe how Graham pulls together into a "magic
circle" of ideas quotes from others, her own characterization of Phaedra:
"It is the time of drought with Phaedra. . . . It is the desperate time
when the need is for renewal. . . ."53 In addition, she plans several be-
ginnings of the dance and indicates some step-by-step choreography.
These are jotted down in condensed, "inner-speech writing." Some of
her planning resembles that of Dostoevsky (see Chapter 4), who also
used his notebooks as a chance to explore and develop as well as to
abandon ideas during a major project.

One of the examples of dance notations to be found in the Notebooks
is this:
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Beginning
Phaedra on bed

1) On chords
P.r. knee up sharply

straighten r. leg
2) On chords

r. knee up
swing leg to back wide
leg straight54

These verbal notations of movements are a different record of the in-
ner workings of the mind from Cunningham's vectors and stick figures.
Graham's thoughts appear to have a strong verbal cast; there are but
few arrows in her Notebooks. The ones found indicate spatial directions
for a dance-movement or the sequencing of dance segments. Graham's
interweaving of language and movement in her choreographic planning
is consistent with her reliance upon literature as the foundation of her
creative imagination.

The audience who attends a Graham performance needs the oppor-
tunity to examine repeatedly the meanings implicit in her work. Inter-
estingly, Graham herself finds new insights in viewing and participating
in her dances. The following passage, written in her Notebooks one eve-
ning in October 1950, reveals such a discovery: "Tonight in 'Deaths and
Entrances' while standing I suddenly knew what witchcraft is—in
microcosm—It is the being in each of us—sometimes the witch, some-
times the real being of good—of creative energy—no matter in what
area of direction of activity."55 The dance that gave rise to these thoughts
deals with the Bronte sisters, with the struggle of female liberation from
madness and confinement.56 Graham's work is motivated by a multi-
tude of struggles in which dancers confront and overcome their origins
and their limitations. Some dance critics have suggested that Graham's
puritanical background motivated her exploration of the physicality of
life and also provided her with the will and fierceness with which she
pursues her demons and her heritage.

The sources of movement ideas are thus quite diverse. Graham and
many other choreographers find their themes in the tensions of emo-
tions; others are stimulated by music, or by the specificity of movements
through space, or by beliefs and experiences that can only be under-
stood through the communicative messages of the human body.

The art of dance resides in taking these sources and making some-
thing of them. It requires a deep knowledge and respect for form. In
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the words of Anna Sokolow—one of the most experienced American
choreographers:

Anyone . . . can have a good idea for a dance. In itself
that's not enough. There must be form as well as
concept; both matter—what you feel and how you
express it. First, the choreographer sees his idea in terms
of movement, as the painter sees his in terms of color,
line, mass. This happens spontaneously. Movements are
not intellectually contrived but are evoked by emotional
images. The only intellectual process is the one that puts
these spontaneously conceived movements into a form
that works as a whole.

She later added in an essay written for The Modern Dance: Seven
Statements of Belief:

True form comes from reducing reality to its essential
shape, as Cezanne did with the apple. In the hands of
an artist, form is essential, exciting. There is nothing
superfluous, because the artist has stripped his work to
the bare essentials. And an audience responds to this
purity, this inevitability of form, which is beauty.57

Dance—a public art: A successful choreographer creates a work that
—in the words of Lee Connor, a dance-maker from New Mexico—leaves
"an indelible branding impression upon memory." That result is the
end-product of a complex process of switching between private and
public elaborations of movement ideas. To make a dance, one needs
dancers. Their varied physiques contribute to the unwinding, and to
the expansion of movements first tried by the choreographer in privacy.
When Balanchine had to spend a few months, in 1929, in a TB sanitarium,
he was unable to choregraph. Bedridden and isolated, he was cut off
from the stimulating presence of dancers "assembled in the mirrored
studio, waiting, idle but expectant."58

The need for, as well as the problems faced by, this close collaboration
on the part of choreographers and dancers also preoccupies Eliot Feld:
"Choreography is the only art done publicly," he told me. "Every time
that I get stuck, or don't know what to do, there is a whole roomful of
people waiting. It is as though you composed with the whole orchestra
there. Or wrote a play and had all the actors waiting for their lines."



The Languages of Emotion / 165

Even Martha Graham, whose Notebooks reveal a very private creator,
found her dance-vocabulary affected by the background and training
of her dancers. Margaret Lloyd, author of The Borzoi Book of Modern Dance,
made an interesting observation in this regard. When Erik Hawkins and
Merce Cunningham became lead dancers in the Graham company in
the thirties, they came with a background of having been members of
Lincoln Kirstein's Ballet Caravan. Lloyd wrote: "The advent of these
ballet-trained men brought a more active adaptation of ballet pas into
the Graham technic—another proof that the living material a choreo-
grapher has to work with is bound to influence the use he makes of
that material."59 The collaborative aspects of dance composition
reveal an important contrast between choreography and other art
forms. Writers and painters work in privacy; they revise their
attempts before exposing them to an audience, while the planning of
a dance involves work with dancers, the viewing of one's ideas on
their bodies.

Still, the extent to which choreographers involve their dancers in each
stage of their creative efforts varies considerably. New York choreogra-
pher Daniel Nagrin relied strongly upon his dancers' improvisations in
the generative phase of his work. But he also edited his dances slowly
and carefully, and thus created a small but strong body of work. Lee
Connor, who had studied with Nagrin, and was deeply influenced by
this humanistic choreographer, does not encourage improvisation on
the part of his dancers: "It is funny," he told me. "Improvisation was
such an important formative thing for me, but I cannot bear to leave
any aspect of my choreography out of my control. I make every single
movement."

The communication of meaning through movement requires an ability
to weave together physical, emotional, and intellectual aspects of one's
understanding. While choreographers are rooted in a strong tradition,
they also have a great need to transcend their joint past and to create a
personal idiom, their own dance vocabulary; the challenge of such
distinctiveness weighs heavily on young choreographers. Agnes de Mille,
in her autobiography Speak to Me, Dance with Me, described her difficulties:
"My taproot was in acting, which is of necessity based on immediate
recognition. I was literal, somewhat derivative and repetitious, but always
clear and emotionally charged. But I kept trying to find a gesture that
was not literal, to become abstract without loss of emotional impact."60

Most contemporary choreographers share with de Mille this striving
to avoid a literalness in dance that has characterized this medium during
earlier periods. Gestures, mime, and elaborate theatrical backdrops were
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part of the scaffolding of dance performances in the past. One focus of
choreographers at present is upon the unexplored expressive and repre-
sentational means of the human body. The great American dance pio-
neers, Isadora Duncan and Martha Graham, proceeded in building their
dance vocabularies from such an examination.

Duncan linked dance to the natural movements of running and walk-
ing, the uses of arms and hands for expression, and the equality of the
body with the mind. Erik Hawkins—a great admirer of Duncan—ex-
pressed the significance of Duncan's approach as follows: "only when
the body was rerecognized and freed could a new art of dance arise in
the West."61

Martha Graham built her approach around the contractions and
expansions of the body which accompany breathing. She amplified these
movements which led her to discover a whole range of new leaps,
elevations, turns, and falls. She also developed a new approach to gravity
in her dances. While ballet has a largely vertical orientation, the Graham
technique includes much work on the floor. It consists of a variety of
horizontal and angular positions, all of which contribute to the strongly
expressive, psychological dance idiom of this great pioneer.

Once a new dance idiom is performed, a choreographer may find that
the audience reacts with confusion and lack of understanding. Some
very basic movements are eloquent because they are based upon non-
verbal gestures used in daily exchanges. However, a full reliance upon
these in dance would result in pantomime and literalness. The choreo-
grapher Doris Humphrey wrote: "the rousing of action-memory in the
onlooker, by whatever means, is the sole key to good theater."62 Hum-
phrey aspired in her own work to combine abstract explorations (she
was particularly interested in the dynamics of balance and imbalance)
with the choreographic extension of gestures to provide both novelty
and familiarity to her dances.

"Good choreography fuses eye, ear, and mind" wrote the dance critic
Arlene Croce.63 Human verbal communication provides analytical pre-
cision in the realization of meaning, in contrast with dance, which is an
assimilative form of communication. The expressive possibilities of
movement reside in their lack of full conventionalization. These are
evocative symbols and they leave part of the task of interpretation to
each individual member of a dance audience. In verbal language, on
the other hand, where the precision of a shared system of meanings
makes communication easier, the challenge for writers consists in the
use of words in a fresh way.

In describing dance, critics and choreographers rely upon a terminol-
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ogy borrowed from the analysis of verbal language. Terms such as dance
vocabulary or dance phrases abound in their writings. Although these
analogies are helpful, because dance is a communicative form of human
behavior, the differences between dance and speech should not be
ignored in the context of such verbal and written usage.

Foremost among these is the immediacy of movement, a presence
that the choreographer Erik Hawkins describes with a reliance upon
the philosopher Northrop's concept of the first function of art. Similar-
ly, dance exists "in and of itself, before it communicates." Hawkins writes
further: "When the choreographer sets out to do more—to use move-
ments not for their own sake but for the sake of revealing some theme,
some idea, some narrative—then he must make the movement into some
language."64 This aspect of dance corresponds to Northrop's "second
function of art." Throughout Hawkins's long life as an artist, he has
attempted to unite these two functions in his own choreographic work.

Choreographers within the modern and the ballet tradition both strive
toward an integration of the expressive and communicative possibilities
of the dance without losing the power and immediacy of movement.
The balancing act that such dual objectives requires was described by
Eliot Feld: "It is a mix. It is curious when you choreograph. There is a
mind, a perception. But you must not assert that too strongly on music,
or on the movement, or on the dancers, because then you are not
responding to reality, to the dancers in a room at a given moment. . . .
I may be forcing things to happen or I am not directing enough."

Too great a reliance upon thoughtful preparation may result in work
that is predictable. In an attempt to avoid the controlling power of a
rational mind and the memories of other dances, choreographers return
constantly to a close study of movement, to the examination of the logic
of movement ideas. The focus upon the immediacy of movement also
protects them from the undue influence of their predecessors. Linda
Tarnay described some of these concerns during our interview on
Martha's Vineyard:

In my desire not to duplicate the vocabularies of my
mentors, Graham, Cunningham, Lim6n, I have reduced
my own vocabulary to very simple movements: walking,
running, gestures, every-day movements. Now I want
to try to work back to more technically demanding
work, but which is still comprehensible to the people
watching it. There is, particularly in modern dance, a
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tendency for people to move abstractly, and the
audience does not know what is going on. I have a very
strong desire to be clear and accessible to anyone who
sees the dance. But I have to challenge the dancers and
use the medium.

In The Art of Making Dances, Doris Humphrey had also explored some
of the issues of linking craft with intent in choreography. One of her
concerns was to look at movement or dance "words" and see how
they fit into larger units: "I have gradually learned that movements and
gestures, like tones in music and shades in painting, have certain fam-
ily relations and as groups, have their own laws."65 Humphrey discusses
the many ways—spatial, rhythmic, interpersonal—for extending move-
ment ideas into designed compositions. Central to this effort is the con-
cept of dance "phrases"; Lee Connor defined a phrase in a manner quite
similar to Humphrey during our conversation. Both of them link it to
the rhythms of breathing: "When I take a breath and start to move, I
construct a sentence. It is what happens when I exhale. A 'sentence' is
logical, it has integrity and consistency. It does something."

But in contrast with simple breathing, dance compositions require vari-
ations in their rhythms. "These breaths, of course, can and should vary
in duration," Humphrey wrote, "as they are not literally the length of
one breath of the body at rest, but rather like a spoken sentence, with
possibly a subclause or two; or, using another comparison, like a me-
lodic line a flutist might play in one breath."66

Not alone in emphasizing the importance of physical phrasing, Doris
Humphrey would have agreed with the dance critic Edwin Denby who
found fault with many contemporary choreographers in this area: "The
moderns have always cultivated continuity in their intellectual concepts;
but they did not build their dances out of a continuity of expressions."67

So, too, Lee Connor recalled how at an early stage of his work with
his partner Lome McDougall he ran into rather comic problems with
phrasing: "I would have her on my shoulder, or she would have her
legs around my neck and I would close my eyes and think about the
next thing. It was like one word and then another." Good composition
requires a careful understanding of dance logic, of phrasing. The best
examples of such logic are provided in some of Limon's pieces, Connor
recalled, and in the extraordinary work of Twyla Tharp, in whose pieces
the musical phrase and the use of gesture begins, rises, arches, peaks, and
falls. Connor's work reflects his musical training and his meticulous at-
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tention to composition, which results in a strong and sustained line in
his dances.

It is during rehearsals that choreographers have an opportunity to
examine the physical and spatial realization of their movement ideas.
The work on a new dance may start with a personal experience, with
some powerful feelings and images. Linda Tarnay described the begin-
nings of her composition "Primavera" taking place during a particu-
larly hard spring for her. She was watching the vines grow on her
window sill; the shoots and flowers looked both tender and painfully
beautiful in her wistful state. These images of spring gave rise to some
more specific movement ideas, which she focused on for their action
possibilities. Tarnay uses verbs as her "notebook of the mind": she re-
members writing words such as "twist, climb, open, turn toward the
sun, etc." when first planning the dance "Primavera." One of the solos
of the finished composition succeeded, Tarnay feels, in capturing the
raw and tentative nature of early spring and her own emotions during
that season.

At the time of our conversation, Tarnay had just begun to work on
another dance-composition. It was tentatively titled "The Voice of the
Whale"; the title was borrowed from the music she planned to use. In this
case she had but a few ideas dealing with the depth and dangers of the
sea, but once she heard this particular composition, she knew that the
choice of this theme was right for her. The decision was difficult because
she had another dance, her signature piece, entitled "Ocean" in her
repertoire, but she knew that aspects of this subject continued to draw
her and that she had not yet fully explored them in her previous work.

The long span of work from first ideas to full realization involves both
solitary and group endeavors. Choreographers move from being inside
their work to stepping outside of it. Tarnay demonstrates some of the
movement ideas to her dancers that she has prepared in advance, and
then she watches them unfold into the studio as her dancers work with
the ideas. She explained: "I made up all these movements, but I did
not know whether it would look the way it felt to me while I was work-
ing by myself." She did not find it hard to start this new dance; the
movements were effectively linked to the emotional theme she had in
mind. The formal design of the work required that the dancers start in
unison, to be followed by individual and pair dancing. Thus, the sec-
ond dance section was the result of a certain internal logic of the dance,
where the movements came first to her, and then she worked out their
meaning in her mind.
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Tarnay recalled an interesting coincidence in her work on this dance
composition. One of the people she was sharing a house with on Mar-
tha's Vineyard, at the time she had started to work on 'The Voice of
the Whale," was reading Virginia Woolf's The Waves. (The presence of
this book was similar to what Mann had described as his "magic circle"
of materials when he was beginning a new project.) The choreographer
found some of the ideas and phrases in Woolf's novel suggestive—the
equating of the ocean with sleep, with forgetfulness—and she started
to jot down phrases: "I sink, I turn, I float, I escape, I am turned." The
notion of not being in control, of having something done to one be-
came important to her as she was working on the dance. She shared
some of these themes and images with her dancers, and their under-
standing and participation contributed to their ability to execute the
composition.

A dance, then, is constructed from different sources: some images
are drawn from literature, others from the careful observation of na-
ture. Dancers are part of the process of construction—their bodies in-
spire different movements, their understanding contributes to the
shadings of execution. At times, choreographers rely upon the thematic
possibilities inherent in the music they select: the third movement of
Tarnay's "The Voice of the Whale" was to depict a storm. The sugges-
tion came from the violent rhythms of the music for this part.

The notion that dance is an assimilative art is based on this many-
sided synthesis, on the integration of space, movement, form, and music
with the choreographer's intentions. The complexity of the woven pat-
terns of the dance are worked out in rehearsal, as dance is a public art.

This aspect of the dance—its public nature—reaches back to the many
forms and functions of dance in tribal, nonliterate societies. The joining
of human beings celebrating birth, preparing for war, engaged in heal-
ing the sick among them, honoring their gods, praying for rain or fertil-
ity, has been a joining in dance and music. And contemporary makers
of the dance are nourished by this ancient knowledge, by a recognition
that dance expresses not only their individual but their social experi-
ence. In her "Notes on the Dance" Katherine Dunham has written:

The emotional life of any community is clearly legible in
its art forms, and because the dance seeks continuously
to capture moments of life in a fusion of time, space and
motion, the dance is at a given moment the most
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accurate chronicler of culture pattern. The constant
interplay of conscious and unconscious finds a perfect
instrument in the physical form, the human body which
embraces all at once. Alone or in concert man dances his
various selves and his emotions and his dance becomes
a communication as clear as though it were written or
spoken in a universal language.68
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7 / Scientific Thinking

The apprenticeships of artists are individually constructed times of learn-
ing, while young sdentists-in-the-making follow a more formal and struc-
tured process of socialization. But in both art and science, individuals
bring their minds trained from childhood and their creative intensity to
the challenging tasks of extending knowledge. The full mastery of the
scientific methods of thinking, though, is not easily accomplished. While
classroom lessons are an essential part of the apprenticeship process,
the emerging scientist gains further insights into his or her future work
by reading and by sharing knowledge with peers and with mentors.

In the sciences, the urge for understanding and for intellectual ad-
venture motivate most young people. The French-American biologist,
Rene Dubos, wrote that his first contact with scientific adventure was
made in reading the work of Jules Verne:

I am sure that his stories could not instill valid knowl-
edge or critical judgment or scientific spirit in anyone,
but they can certainly foster a taste for the unknown and
a desire for adventure.1

Curiosity and passion are maintained and renewed in the course of a
scientist's career through the pleasures of discovery and through the
use of varied kinds of thought when confronted with a new and intri-
guing problem. Some scientists identify visual processes as crucial to
their thinking, while others emphasize metaphoric or mathematical pro-
cesses. Colleagues frequently debate their premises and their philosophi-
cal assumptions: Werner Heisenberg has evoked in Physics and Beyond
the intense discussions between physicists in the nineteen-twenties as
they were trying to resolve their theoretical uncertainties:

173
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Bohr's discussions with Schrodinger began at the rail-
road station and were continued daily from early
morning until late at night. ..It . . It is hardly possible to
convey how passionate these discussions were, just how
deeply rooted the convictions of each, a fact that marked
every utterance.2

Some of the sources and characteristics of the scientific imagination
explored here are informed by interviews with mathematicians, physi-
cists, biologists, and psychologists. These interviews, together with a
growing descriptive literature of the psychology of scientists and of the
discovery process, form the basis of this discussion of scientific thinking.

Scientific Beginnings

In most biographical accounts of a scientific career, an early interest in
the explorations of nature is mentioned as well as a taste for books, such
as the adventure stories written by Jules Verne. In describing her hus-
band's childhood, Marie Curie wrote of young Pierre's fascination with
ponds: "with their characteristic vegetation and their population of frogs,
tritons, salamander, dragon-flies, and other denizens of air and water."3

The young Charles Darwin was also an enthusiastic observer and col-
lector of small creatures. Howard Gruber noted in his book on Darwin
that the great British evolutionist considered the habit of observation
"as the first real training or education of my mind."4 And, in Adven-
tures of a Mathematician, Stan Ulam recalled the beginnings of his inter-
est in science around the age of nine, when he found a book on
astronomy: the pictures of the stars fascinated him, as did a remarkable
portrait of Sir Isaac Newton. His enjoyment of astronomy was further
heightened when he received a small telescope as a gift from one of his
uncles.

The sense of wonder and the future scientist's desire to go beyond
the surface of things was also evoked by Einstein in his "Autobiographi-
cal Essay." There he wrote of his feeling as a very young child while
watching a compass, that "something deeply hidden had to be behind
things."5

A fascination with patterns at a very early age was reported by the
mathematician Reuben Hersh, co-author of the award winning book
The Mathematical Experience: "I remember looking at the bathroom floor,
and observing the different patterns that I could see by combining larger
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and smaller tiles. I also did arithmetic in my mind, rather obsessively,
adding things endlessly, and also looking for patterns in numbers."
Hersh was a rather quiet child who did not know anybody interested
in mathematics among his parents' friends and associates; thus he did
not talk to adults about his interest in patterns and numbers.

On the other hand, Peter Lax (a distinguished teacher at NYU's Cour-
ant Institute), Hersh's friend and mentor, is a member of a professional
family. His uncle, a well-known engineer and mathematician, enjoyed
playing number games with his young nephew. But it was through tu-
toring and formal instruction that Lax first recognized the depth of his
interest in and talent for mathematics. He also enjoyed some of the pop-
ular books written for young people, a memory that surfaces in many
autobiographical writings. Einstein, for example, recounted how after
studying a popular book on geometry at age twelve, he again felt a deep
sense of wonder: "This (geometrical) lucidity and certainty made an in-
describable impression upon me,"6 he wrote. At a similar age, Stan Ulam
found a popular book on algebra in his father's library, and the well-
written volume stimulated him to start working on equations by himself.

Mathematicians and physicists also have reported that in addition to
their independent explorations and discoveries, they had found stimu-
lation when more mature men and women offered to share their inter-
ests with them. The historian of science Gerald Holton described the
way in which the great Italian physicist Enrico Fermi was "intellectu-
ally adopted" by one of his father's friends at the age of thirteen:

Fermi himself had come from a closely knit family and was
very attached to his brother and sister. His own fate was
determined decisively by the decision of a colleague of
his father, Adolfo Amidei. He had noticed the young
boy in a manner which itself gives a glimpse into the
structure of society at that time. Amidei recalled that in
1914 he and Alberto Fermi, his colleague in the Ministry
of Railways, after leaving the office at the end of the day
"walked together part of the way home, almost always
accompanied by the lad Enrico Fermi, my colleague's
son, who was in the habit of meeting his father in front
of the office. The lad, having learned that I was an avid
student of mathematics and physics, took the
opportunity to question me. He was 13, and I was 37."
Amidei's intervention not only provided Fermi with
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books and someone to talk about science with, but also a
mentor to help plan and shape his career.7

The European-born scientist and Nobel prize winner Albert Szent-
Gyorgyi also described his first experience with science in the lab-
oratory of his uncle, a well-known histologist and anatomist who worked
in Hungary at the turn of the century. The role of friends and relatives
in stimulating one's scientific imagination is also noted in a biographi-
cal account of Einstein's life written by his sister, Dr. Maja Winteler-
Einstein. She suggested that Einstein's interest in mathematical prob-
lems was kindled by his uncle Jakob Einstein, who was an engineer.
He showed the young boy of seven a demonstration of the Pythagor-
ean theorem, which then emboldened the young Einstein to develop a
proof of his own. He also received encouragement from another uncle,
Caser Koch, a grain merchant who presented the young boy with a steam
engine:

Its chugging operation made such a deep impression upon
the boy, that 30 years later, in writing a nostalgic letter
to his uncle Caser, he drew a remarkably precise
diagram of the little engine.8

Thus, part of the informal apprenticeships of the mind consists of
far-ranging discussions among individuals with shared interests. Some
of the partners in these conversations are of the same generation, oth-
ers may be decades apart in age. The exchange of ideas with a person
of greater experience gives the younger individual a sense of direction
and hope. Recently the television commentator Bill Moyers made a sim-
ilar observation after completing a documentary series on creativity:

An amazing number of creative people have been touched
and moved by another person at some point in their
lives. It might have been a parent, a grandmother, or
very often a teacher. That person has communicated to
them a sense of "you matter" and made them aware of
their own intrinsic worth as a human being.9

The mathematician Peter Lax recalled how his tutor R. Peter, the
author of Playing with Infinity, served the role of a mentor to him. She
had contributed to his realization at the young age of twelve years, that
he wanted to become a mathematician. The adolescent Lax met a num-
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her of Hungary's leading mathematicians before his family decided to
emigrate to the United States. The opportunity to show his work to es-
tablished mathematicians, who encouraged him in his pursuits, also
helped Lax once he emigrated. The letters he carried from Hungary
opened new doors for him.

The search for a mentor is not always a conscious one among young
people; it may occur in childhood, in adolescence, or even later in life.
Among scientists, the role of a mentor becomes more apparent when a
student enters graduate school. N. P. Davis reported in his biography
of Ernest Lawrence how the young physicist followed William Swann,
his professor and idol, from university to university. Frequently, the
opportunity to work with a particular individual affects the young sci-
entist's choice of a graduate program. The theoretical physicist Nina
Byers made her decision to enroll at the University of Chicago based on
just such considerations.

At Chicago I knew Byers and enjoyed renewing our friendship twenty-
five years later in her sunny, Los Angeles home while working on this
book. She recalled her student years to me:

During the late fifties, the faculty at Chicago consisted of
some of the absolutely first-rate theoretical physicists.
During those crucial years, Enrico Fermi's way of
thinking and his way of doing problems pervaded the
whole place, so we all had a common language from
Fermi.

Byers had hoped to study with Murray Gell-Mann, a young physicist,
whose work was a continuation of Fermi's (Gell-Mann did receive the
Nobel Prize in physics in 1969): "I wanted to work on something that
was interesting to him, because he would then take more interest in
what I was doing," she explained. But Gell-Mann left Chicago soon af-
ter Byers started there, and the young woman physicist was given an-
other advisor. They did not develop an intense collaboration; this second
advisor was an older man, raised in the more formal, European tradi-
tion of university studies. "I presented the problem and we discussed
it, and then I went away and did my work. When I had something in a
written form, he read it and commented on it." But even in this more
formal process of dialogue, the senior scientist's style of thinking was
revealed to the apprentice physicist.

I have sought to imagine some of these talks between Byers and her
advisors. And I asked her whether she would describe what she had
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meant by the "common language derived from Fermi" that the Chi-
cago physicists had shared. How did they communicate? Did they use
mathematics as part of their discussions? "No, mathematics is a tool,
like language is a tool," Byers answered. "One would not confuse lan-
guage with thought, right? Similarly, we would not confuse mathemat-
ics with the way one conceptualizes a problem."

The delineation of relationships in the subatomic world of particle
physics requires the flexible use of certain concepts. Some of these are
the use of parameters, the examination of movement paths and the
analysis of boundary conditions. Once a problem is represented more
precisely by means of these concepts, the physicist may then use math-
ematics to further analyze his or her task. The use of these mathemati-
cal tools is frequently shared by scientists; in a good physics department
many opportunities exist to exchange ideas. Colleagues might meet for
lunch, or for tea in the late afternoon, and while eating they use what-
ever clean surface they can find—napkins, matchboxes—to discuss new
approaches to unsolved problems. There is a community of individual
interests shared through a common language of science.

But close collaboration among young peers, or the chance to work
intensively with a mentor, does not always present itself in graduate
school. The physicist Byron Goldstein found such a relationship only
after his schooling was completed, during a postdoctoral summer sem-
inar. Goldstein described his mentor, the chemist Bruno Zim:

He is one of the last of the renaissance scientists. He de-
veloped a great deal of theory both in physics and
chemistry, he has designed excellent instruments, he is
very knowledgeable about applied issues—he can tell
you about paints and shellacs—and the role of DNA in
biology.

During a postdoctoral fellowship with Zim, Goldstein initiated some
research at the interface of physics and biology, which still character-
izes his work more than a decade later.

While trading of ideas and intense discussions are important aspects
of the development of theoretically oriented scientists, the apprentice-
ship of experimentalists reveals a somewhat different direction. To them,
it is the opportunity to work in close collaboration with more experi-
enced individuals in a laboratory setting, which enables them to acquire
the invisible tools of their discipline. It is through such interactions that
a young person's visual and kinesthetic problem-solving skills are sharp-
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ened, that innovative approaches to instrumentation are acquired, and
that the learner finds his or her analytical thinking is being challenged
and developed.

The importance of tutorial learning has been recognized by a number
of students of scientific careers. However, very few detailed studies have
been done of the development of young scientists. One notable excep-
tion is the work of June Goodfield, whose recently published book An
Imagined World spans a five-year period in the life of a gifted, young
experimental biologist. A Portuguese physician, called Anna Brito in
this book, collaborated with Goodfield in the documentation of her
growth as a scientist through the differing stages of her work, includ-
ing research that led to a new formulation of the critical role of iron in
human immune systems.

After finishing her medical training in Portugal, Brito started her re-
search career in a British cancer laboratory. She knew little English at
the time, and not much more about scientific research. But from the
very start of her apprenticeship, she showed the hallmarks of a good
scientist: she had patience, she was imaginative, and she was deter-
mined to go beyond the simple collection of facts in her work.

Her first assignment in the cancer laboratory was the organization of
slides obtained from the lymph nodes of mice. While arranging these
according to the time sequence of their collection, Brito discovered that
two different populations of lymphocytes were represented among the
slides. One of these was "thymic-dependent," the other, surrounding
the central core of the spleen, was "thymic-independent." While this
discovery was later recognized as an important one by other biologists,
Brito found herself quite lonely and isolated during her first year as a
researcher. She did not receive much encouragement. Her supervisor
believed that she needed to acquire additional skills as an experimen-
talist before her work could be trusted by others. Brito was determined,
however, to prove herself; she used her first year to stretch her skills
and deepen her knowledge of biology. As a novice, she also had the
advantage over some of her more experienced colleagues of being able
to approach her task with a very open mind, without the clutter of false
preconceptions. In addition, she was not afraid of criticism (a fear that
discourages many beginners from taking independent stands).

By the end of her first year, Brito was moved from her isolated corner
into the center of the laboratory. Her work was presented at a national
meeting; she had become a scientist. When years later Goodfield asked
her what the process consisted of, she answered:
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Well, there's creative observation for a start. . . . There's
the designing of good experiments, too. Then, there's
the capacity to think up concepts to explain the patterns
you are seeing. Above all, there is freedom, the
knowledge that you are going to make mistakes and not
being afraid. To be frightened . . . is to be in prison. By
the end of that time I was dropping mistakes right, left,
and center. I learned to love making mistakes.10

Although the course of the development of scientific talent is not
well understood, some recurrent themes have emerged in the published
literature. In my own interviews with scientists, these have included
the role of wonder, an interest in observing nature, a playful and ex-
ploratory approach to ideas, a willingness to tolerate long hours of soli-
tude, and the courage to make mistakes.

Scientists may be more knowledgeable than articulate about these
sources of their scientific curiosity. That may be, as June Goodfield has
suggested, because of the enjoyment of solitude in research work. Ein-
stein wrote of the purity of absorption in creative endeavors:

One of the strongest motives that lead persons to art and
science is flight from everyday life, with its painful
harshness and wretched dreariness, and from the fetters
of one's shifting desires.11

At the same time, Einstein's life also illustrates the importance of close
friendships and the willingness of a famous and revered man to work
for a peaceful and just world.

In the course of scientific apprenticeships, young men and women
develop both their ability to concentrate for many solitary hours and
their ways of collaboration. Interaction with colleagues, relatives, and
mentors contributes to the nourishing of their scientific curiosity and to
their sense of determination. The processes of science-making—the
acquisition of techniques, modes of judgment, and disciplinary tradi-
tions—are acquired from these individuals and it is only through close
collaboration that the apprentice can learn, of the more hidden processes
of scientific thinking.

The Shaping of Abstraction

"The way I personally function is always based on seeing things and
thinking about them," Brito told June Goodfield.12 A similar observa-
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tion was made by the biologist Agnes Arber in her book The Mind and
the Eye:

The close interlocking and interweaving of the data gained
directly through the senses, with the concepts of pure
thought, are peculiarly marked in the biologist's sphere
of work . . . [and later] the goal of pure morphology
might be described as the visual and conceptual
interpretation of the perceived.13

The nature of the integration between observations and concepts is
of great concern to both philosophers and scientists. A purely induc-
tionist approach has been criticized by the British philosopher of sci-
ence Karl Popper, who argued that "we can never free observation from
the theoretical elements of interpretation. We always interpret; that is,
we theorize, on a conscious, on an unconscious, and on a physiological
level."14 The leap from experience to concept, though logically discon-
tinuous, is "channeled and guided," wrote Gerald Holton, whose re-
search in scientific thinking is strongly based on his studies of Einstein.

One such guide, at least for Einstein himself, was the fact
that he attained concepts for use at the A (axiomatic)
level by a form of mental play with visual materials [and]
. . . by a powerful iconographic rationality which he
added to the more conventional semantic and
quantitative ones.15

Einstein's famous letter describing his visual methods of thought
was partially quoted in an earlier chapter on "Visual Thinking." In re-
sponse to a questionnaire sent to him by the mathematician Hadamard,
he described the role of images and signs as an important aspect of his
thought, particularly in the early stages of working on a problem. Had-
amard found a widespread reliance upon visual thinking among physi-
cists and mathematicians. In his attempt to explore the hidden processes
of mathematical thought, he found questionnaires and self-reports use-
ful in his inquiry. He described the process: "Where information about
the ways of thought is directly obtained from the thinker himself, who
looking inwards, reports on his own mental processes."16

The method of self-reports, I have found, is an effective means of
learning about scientific thinking: "I make abstract pictures," the phys-
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icist John Howarth told me in response to a suggestion that he specify
the kind of visual images he evoked to solve the problem we were talk-
ing about, the thought processes involved in scientific thinking. How-
arth described an image involving sets of index cards connected by wires
with plugs on the ends:

My natural mode of thought leads me to play with these
images. I get inside them and wander about without
any specific aim. Now I am looking at the wires and
cards, the elements in the image. Only my visual
sense is involved. I am not directing my attention, just
watching what appears. The elements are taking on
nonessential, or apparently nonessential qualities like
colors. This kind of thing often leads to productive
insights.

Mathematicians as well as physicists reported visualization of the type
that Einstein had referred to. One of the mathematicians, Morris Kline,
interviewed by Rosner and Abt for their book on The Creative Experience,
described his thinking similarly.

When one is mentally relaxed, ideas seem to come more
freely as one works. In this state many possible
approaches or at least ideas that should be looked into
because they may bear fruit occur. As a matter of fact,
these approaches and ideas are likely to occur with such
rapidity and suddenness that one can't pursue each one
seriously at the moment.17

These reports in which mature scientists described some of their rapid,
creative processes of thought did not always follow the same order or
the same relationship between observation and conceptual interpreta-
tion. One must ask: Are apprentice scientists similarly able to approach
new problems by visualization and intuition?

The psychologist Jerome Bruner suggested that intuitive thinking (of
the kind Einstein particularly believed in) depends upon familiarity with
the field, a systematic integration of ideas which serves as background
to novel thought. Individuals new to their discipline may therefore first
require training in analytical and inductive thinking before they are able
to use intuition in their problem-solving efforts.

There should be instruction in diverse problem-solving strategies just
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as there is instruction in varied laboratory techniques during the ap-
prenticeship of young scientists; however, this is seldom the case. In-
stead young men and women are exposed primarily to what Medawar
has called "the art of the soluble." Training consists in rules for preci-
sion, in the methods prevalent in one's field, and in ways of making
public one's procedures and ensuring replicability of one's data. Gen-
erally, the work of students illustrates what Thomas Kuhn in The Struc-
ture of Scientific Revolutions called "normal science": "[it] consists . . . in
extending those facts that the paradigm displays as particularly reveal-
ing, by increasing the match between those facts and the paradigm's
predictions, and by further articulation of the paradigm itself."18

Most often apprentice scientists are taught to test hypotheses by con-
ducting experiments, by applying careful controls to their observations,
and by respecting facts while reaching for generalizations. It is less com-
mon for them to be taught about the intuitive and imaginative aspects
of scientific thinking.

Some young scientists learn to think like their elders by trying to fol-
low a project from its very inception to the end. Others study books on
discovery, such as Hadamard's small but widely read volume on The
Psychology of Invention in the Mathematical field. In this volume, Hadamard
draws greatly upon the lectures of the mathematician Jules Henri Poin-
care, whose work on the unconscious and intuitive elements of thought
has been frequently quoted. "The act of studying a question," Poin-
car6 wrote, "consists of mobilizing ideas, not just any ones, but those
from which we might reasonably expect the desired solutions."19 He
evoked an image of such a process as that of hooked atoms, which are
motionless while the mind is at rest, but are drawn into vigorous move-
ment—a sort of dance—which then provides the thinker with some fruit-
ful new insights.

During our conversations, I asked Professor Howarth whether it was
possible to help students to rely upon intuition as part of their prepara-
tion for becoming physicists-. He answered:

Intuitive solution of problems is important. Essentially it
is finding the answer to a problem before you have
solved it. Students are tempted to believe that physical
intuition is something that you either have or don't
have. We certainly all have different talents, but the
process can certainly be encouraged—that's one of the
things that teaching is about. Teachers can encourage
the talent by example and by describing their own
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approach to problem-solving. They can also take the
time to explore the student's process with him or her.

In the classroom, Howarth, an inspired teacher, conveys the
vividness with which he sees physical relations by demonstrating them.
He also uses sketches, models, and films to provide visual counterparts
to the laws of matter. These visual (two- and three-dimensional) repre-
sentations are of importance in providing students with the means of
possible solutions. But Professor Howarth cautioned: "No amount of
visual imagery in your head will give you a complete answer. It can get
you going and gives you the essence if you are lucky. But it still needs
developing, and you ultimately write some equations." In contempo-
rary physics, multiple approaches are necessary to represent and solve
problems. The role of mathematics is stressed by W. I. Beveridge: "Phys-
ics has reached a stage," he wrote, "where it is no longer possible to
visualize mechanical analogies representing certain phenomena that can
only be expressed in mathematical terms."20

A flexible combination of visualization and mathematical approaches
was described by the theoretical physicist James D. Finley III during
my talks with him: "I don't think in words very much either," he re-
marked after reading Einstein's letter to Hadamard. "I think in a differ-
ent language, I think in mathematics." And he elaborated:

In quantum mechanics, particles have particular proper-
ties; they change in time. So when I think of a
wave-pocket, I have a picture in my mind of a pencil.
Yes, a pencil and a little bell curve that gets wider and
wider along the pencil, and this generates a cone. So
when I am calculating, I have all kinds of pictures of
cones in my head which intersect.

Finley barely retains these pictures, however. They serve to sustain his
attention while he is calculating. This combined method of problem-
solving was suggested to Finley by one of his professors at the University
of California. While these mental problem-solving tools are important,
of even greater significance to scientific work are the concepts which
lie, as it were, behind technique. Finley spoke of concepts "which en-
gender language (including mathematics) out of which theoretical phys-
ics are born. They play a creative role."

The central aspect of scientific training resides, therefore, in the mas-
tery of the conceptual schemes of one's discipline. The transmission of
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the governing notions of a field, at any one period, is accomplished
through textbooks, lectures, journal articles, as well as in discussions
between students and their teachers. It is more difficult to teach the
way in which one expands knowledge.

Some apprentice scientists learn to think productively by carefully re-
tracing an argument in published papers. These usually have a certain
organization; they begin with a problem statement, followed by the ar-
ticulation of specific hypotheses and the description of the research meth-
ods used in data collection. Most articles also include a presentation of
the data collected and a discussion of its meaning. While such a transi-
tional presentation provides a useful model of reasoning, it provides a
somewhat idealized account of the actual sequence of research. Most
published accounts exclude the many detours and fruitless approaches
that characterize the actual progression of scientific work from first ideas
to finished research.

It is in the course of collaboration that young scientists learn to avoid
some of the more obvious cul-de-sacs and to use to full advantage asso-
ciational, analogic, and deductive methods of thought. The combina-
tion of these varied methods leads to effective problem-solving and to
discovery in the sciences, and the necessity to rely upon a breadth of
approaches and the courage to deal with mistakes are among the quali-
ties that Beveridge included in his characterization of successful scientists:

The productive research worker is usually one who is not
afraid to venture and risk going astray, but who makes a
rigorous test for error before reporting his findings. This
is so not only in the biological sciences but also in
mathematics. Hadamard stated that good mathemati-
cians often make errors but soon perceive and correct
them, and that he himself makes more errors than his
students.21

A fluency of ideas, the willingness to make mistakes as well as the
mastery of the varied forms of systematic thought constitute the invisible
tools of scientific thinking. In the never ending apprenticeship of scien-
tific training, the thought activity of greatest importance is the pulling
together into a whole—the synthesis—of bits and fragments of experi-
ence, which the thinker had previously known as separate. In discuss-
ing creativity in science and in the arts, Jerome Bruner quoted Poincare,
who "speaks of. . . combinations that 'reveal to us unsuspected kinship
between . . . facts, long known, but wrongly believed to be strangers
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to one another.'"22 Effective combinations require, in addition, the skills
of discernment and the lengthy labor of evaluation.

Goodfield has described this process of synthesis in brilliantly visual
words:

When a suggestion is first broached in science, however
tentatively, it can be, and often is, bolstered by little
pieces of information which up to that point may well
have seemed extraneous. These can now be picked up
and cemented in place. It is like creating a new design
from existing odd pieces of colored glass. Indeed, Anna
once gave a lecture called "The Stained Glass Window
Lecture," explaining that all scientists have these little
pieces of colored glass, intriguing bits of information or
facts which they don't quite know what to do with.
They leave them lying around until, prompted by a new
idea or a new piece of information, they mentally sift
them and select the ones that may help the pattern.23

The shaping of thought in the course of scientific training is hard to
fully document. Perhaps the richest source of insights concerning this
inner, hidden process is linked to the literature of discoveries.

Paths of Discovery

Bisociation: During the last three decades, the topic of scientific dis-
coveries has preoccupied a large number of working scientists, histori-
ans, and cognitive psychologists. The best-known account of the dis-
covery process is that of Arthur Koestler, described in his major work
The Act of Creation. He viewed creativity in science as an example of
"bisociation"—referring to a process which results from the combina-
tion of previously unrelated areas of knowledge—so that "each new
synthesis leads to the emergence of new patterns of relations."24

The work of Sir Francis Crick and his collaborators, who identified
the structure of DNA, is an excellent example of Koestler's theory.
The Nobel prize-winning discovery has been described by the historian
of science Robert Olby, and in the popular book The Double Helix,
written by James Watson, the young American member of the team.

Crick's career as a physicist started with his studies at University Col-
lege, to be interrupted by World War II, during which he worked for
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the British Admiralty, addressing problems of hydrodynamics and mag-
netism, which were of significance to the war effort. His interests changed
after he read What Is Life? by Erwin Schrodinger; he then decided to
devote himself to "the chemical physics of biology."25 The intellectual
abilities of this young scientist were soon evident, according to Olby,
who wrote of his work on proteins as a "very good example of that
physical intuition which enables Crick to brush aside the complexities
of a situation and the plethora of possible alternatives and to concen-
trate on finding a simple physical model."26

One of Sir Francis Crick's contributions to the group's efforts was his
physical intuition and his ability to work with a minimum number of
assumptions while approaching a problem. In our conversation, after a
lecture he had given at the University of New Mexico, he emphasized
that it was his and his collaborators' breadth of approaches that was
crucial to their discovery. His statement confirmed a frequently noted
aspect of creativity, that of the fluency of ideas and the flexibility of ap-
proaches that characterize scientifically creative individuals who are work-
ing together on a problem.27

The bisociation processes involved in the discovery of DNA's struc-
ture were multiple: they were the result of the successful collaboration
of a microbiologist (James Watson), an X-ray crystallographer (Maurice
Wilkins), and a physicist (Francis Crick). The work was also stimulated
and supported by the availability in Cambridge and in London of a num-
ber of excellent chemists, for instance, Erwin Chargaff from Columbia
University, with whom the members of the DNA team consulted infor-
mally. They were also helped—and spurred on—by Linus Pauling's re-
search at the California Institute of Technology.

The weaving together of ideas, styles of work, and approaches that
characterize different disciplines was an important aspect of this epoch-
making discovery. Crick and Watson, while they came from different
cultural backgrounds and differed in age as well, worked well together.
They enjoyed their talks, and they were not afraid to criticize each other.
Olby commented on this aspect of their collaboration:

They compensated for each other's blind spots. But their
collaboration involved far more than this. Alexander
Humboldt expressed the essence of such work well
when he said: "Collaboration operates through a process
in which the successful intellectual achievements of one
person arouse the intellectual passions and enthusiasms
of others, and through the fact that what was at first
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expressed only by one individual becomes a common
intellectual possession instead of fading away into
isolation."28

Perhaps this description characterized the collaboration among the
three men, but it conflicted with the relationship that existed between
them and Rosalind Franklin. No easy exchange occurred between her
and Wilkins, with whom she had shared a laboratory. The very sad out-
come of the failure of their relationship has been described; it illustrates
the importance of personal and emotional factors (beside the intellec-
tual ones) which influence contemporary group research endeavors.

Of particular interest to Koestler's analysis of "bisociation" are some
aspects of the work conducted on the atom bomb in Los Alamos during
World War II. N. P. Davis described Oppenheimer's role in fostering a
collaborative atmosphere in his book Lawrence and Oppenheimer, partic-
ularly the ways in which he integrated individuals of differing expertise
and temperament into single teams. He also provided for varied oppor-
tunities of lively and critical exchanges, which he considered a necessary
part of the laboratory's work in the development of the atomic bomb.

One of the important issues facing the scientists in Los Alamos was
to find a method to explode the bomb so that it would reach the critical
mass necessary for a nuclear chain reaction. Ballistic experts were in-
vited to give lectures and share their knowledge of different approaches.
Years later, in the spring of 1983, one of the physicists present during
these talks recalled the effect it had on him. Seth Neddermeyer, in re-
constructing his thoughts while listening to these discussions, remem-
bered that one of the ballistics experts objected to the way the word
explosion was tossed about. Explosion would not do to describe the chem-
ical violence that would drive together the parts of the critical mass in a
fission bomb, he said. Explosion means driving apart. The proper word
for driving together was implosion.

The expert's talk framed the pictures already forming in Neddermeyer's
mind. It was as if Neddermeyer was visualizing the spheres of uranium
and plutonium squeezed like an orange. Squeeze hard enough on any-
thing hard and it will behave as thought it were soft. Squeeze it very
evenly and very hard, and then what will it do? Neddermeyer said:

I remember thinking of trying to push in a shell of mate-
rial against a plastic flow, and I calculated the minimum
pressures that would have to be applied. Then I
happened to recall a crazy thing somebody had



Scientific Thinking I 189

published about firing bullets against each other. It may
have had a photograph of two bullets liquified on
impact. That is what I was thinking when the ballistics
man mentioned implosion.29

It was difficult for Neddermeyer to put into words the images and
unusual associations that preoccupied him while he was listening to
these lectures. The fact that his ideas were first greeted with a thinly
veiled ridicule by his more experienced colleagues contributed to his
discomfort in expressing himself. Although Oppenheimer was also du-
bious about Neddermeyer's suggestion, he did appoint him as head of
the Implosion Experimentation group, realizing the importance of ex-
ploring every possible idea in their pressured, difficult race against pos-
sible Nazi competition.

Both of these accounts of important discoveries demonstrate the role
of visualizing a solution by working with ideas that cut across disci-
plines and provide a bisociative solution. There have been widespread
discussions of these internal processes in the literature of discovery, while
somewhat less has been written on the role of analogies in scientific
creativity.

Analogy: The Japanese physicist Hideki Yukawa has described the
role of analogical thinking in science in his book Creativity and Intuition:

Suppose there is something which a person cannot un-
derstand. He happens to notice the similarity of this
something to some other thing which he understands
quite well. By comparing them he may come to
understand the thing which he could not understand up
to that moment. If his understanding turns out to be
appropriate and nobody else has come to such
understanding, he can claim that his thinking was
creative.30

Another analysis of analogical thinking is presented by the British
psychologist Sir Francis Bartlett:

The most important of all conditions of originality in ex-
perimental thinking is a capacity to detect overlap and
agreement between groups of facts and fields of study
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which have not been before effectively combined, and to
bring these groups into experimental contact.

Harriett provided a number of interesting historical examples of
analogical extensions in his analysis of experimental thinking. One of
these was the invention of mental chronometry:

Helmhotz brought into the study of nerve conduction the
very methods already established by astronomers to
measure the difference between one "personal
equation" and another. He adopted the method so that
he could measure time differences of response. . . . He
settled once and for all that discharge along the motor
nerve takes a measurable time.31

The role of analogy was also frequently mentioned in my
conversations with scientists. The experimental psychologist Irwin Maltz-
man thus described the way he generated some of his new ideas:

Most of the things that I think of that are any good hap-
pen when I talk. For instance, when I give a graduate
seminar and I pretty well know what I am going to talk
about, I may get a new idea while I am lecturing. It
might be triggered off by the overall topic or task which
produces within me a wealth of associations.

A frequent use of analogies has also been described by the
mathematician Morris Kline:

Many great mathematical papers have used ideas or meth-
ods that had already appeared in the solution of other
problems. Mathematicians do not always admit this
though some have. However the major point is that
reading related material may be the best way to get the
mind started on a new channel of thought and because
the reading is related, this new thought may be the
right one.32

In laboratory experiments of thought, the role of analogies has recently
been scientifically examined. The technique used by John Clement, a
University of Massachusetts physicist, was basically an old one: it is
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the method of thinking-aloud, which has been renamed protocol-analysis
by the well-known researchers in artificial intelligence, Herbert Simon
and Allen Newell. The subjects in Clement's research are scientifically
trained individuals whose problem-solving approaches were video-taped.
Among the problems he gave to these advanced graduate students and
professors in technical fields were the "Spring Coils Problem," which
required estimating how far coils will stretch under certain conditions.

Clement found "that spontaneously generated analogies were ob-
served to play a major role in a number of solutions. For example, in
solving a problem in a spring, several people first thought about the
forces in a bending rod."33 These inferences were not generated instan-
taneously. Some solutions took more than an hour and analogies were
first suggested somewhat tentatively by the subjects. The analogies bore
either a functional or structural similarity to the unsolved problems, and
subjects needed to carefully examine the relationship between the given
problem and their proposed solutions. This required a "cycle of conjec-
ture, criticism, and modification that can produce successfully more pow-
erful mental models," wrote Clements.34 Interestingly, most of the
analogies reported by his subjects were not deduced from formal prin-
ciples; rather they revealed associational and inferential ways of
proceeding.

One aspect of analogical thinking that emerges both from experimen-
tal investigations and from the accounts of creative thinkers is the role
of experience. The physicist Byron Goldstein described the way in which
experience guides a scientist in his or her choice of models:

We started [Goldstein and his co-worker Carla Wofsy] by
examining some published, experimental data on cell
surface dynamics. The research revealed that structures
on the cell surface that trap specific biological molecules
had a certain concentration at the time the experiment
started. As the experiment progressed the concentration
dipped below the level where it would eventually
stabilize. Although the published data was sketchy, it
was possible to apply certain mathematical models to
these findings. But a whole class of models had to be
excluded, even though they appeared reasonable; the
selection of what was appropriate was governed by our
familiarity with fitting models to biological data.

The physicist's description provides an example of an inferential



192 / NOTEBOOKS OF THE MIND

way of starting a scientific problem-solving process followed by the rig-
orous application of mathematical models. The mathematicians Davis
and Hersh describe some aspect of intuitive thought as "convincing in
the absence of proof. A related meaning is 'what one might expect to
be true in this kind of situation, on the basis of general experience with
similar situations or related subjects.' 'Intuitively plausible' means rea-
sonable as a conjecture, i.e., as a candidate for proof."35

Reliance on such reasoning is the outcome of training, experience,
and a certain fluency of ideas. In the course of scientific discoveries in-
dividuals may rely upon their large network of associations and their
ability to generate analogies both within and across disciplinary
boundaries.

From anomaly to integration: Analogical thinking is close to what
Thomas Kuhn has described as normal science, the activity of puzzle-
solving while confronted with a new problem. A more difficult process
of discovery and theory construction takes place when a scientist iden-
tifies a basic anomaly that cannot be resolved by such methods. Kuhn
describes this process:

Discovery commences with the awareness of anomaly,
i.e., with the recognition that nature has somehow
violated the paradigm-induced expectations of normal
science. It then continues with a more or less extended
exploration of the area of anomaly. And it closes only
when the paradigm theory has been adjusted so that the
anomalous has become the expected.36

A carefully documented analysis of paradigm change is provided by
Gerald Holton in his account of Einstein's development of relativity the-
ory. One of the themes that has governed the work of this great physi-
cist has been his view of nature as consistent. Holton commented:

Einstein saw in the contemporary interpretation of Max-
well's equations a discordant note that ran counter to his
view of a basic symmetry and consistency in nature. The
discordance concerned a phenomenon, discovered by
Michael Faraday, that is the basis of a typical dynamo
. . . (in some dynamos it is the . . . in others it is
the magnet that rotates and the wire is fixed). What
caught Einstein's eye, however, was that the amount of
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current produced was the same in both cases, given the
same relative speed between wire and magnet. . . .
Einstein produced a single formulation of
electromagnetic phenomena applicable to all situations
of relative motion.37

Einstein generally searched for the most universal principles. Though
he was influenced by experimental results in "his developing thought
processes" his efforts to resolve anomalies included thought experi-
ments, the exploration as well as rejection of a diversity of ideas, and
the constant striving towards a creative synthesis of the totality of physi-
cal experience.38

Each creative individual follows a somewhat different path in the move-
ment from anomaly to synthesis. It is not easy to reconstruct what Ger-
ald Holton has called private science: "science-in-the-making, with its
own vocabulary and modes of progress as suggested by the conditions
of discovery."39 But the importance of such reconstruction is vital to an
understanding of the process. Contemporary students of thought and
creativity rely upon the careful examination of private science—the let-
ters, notebooks, and journals as well as published works—in tracing
the diverse paths of discovery.

It is by examining these sources that the psychologist Howard Gruber
developed his case study of Charles Darwin. The conflicts that beset
the evolutionary theorist illustrate well the differences between the emer-
gence of a particular point of view—Holton's "private science"—and
the task of making it public. Darwin was confronted with great hostil-
ity toward his materialist conception of nature and his evolutionary the-
ory. He was jolted into publishing his views by the development of A.
R. Wallace's somewhat parallel notions. The construction of a new point
of view as illustrated by Darwin's lengthy struggle is seen by Gruber as
a creative process situated in a human context and inseparable from
historical, cultural, and ideological currents. Gruber describes the pro-
cess of construction "as tortuous, tentative, enormously complex, full
of unwarranted assumptions."40 In the course of developing a new point
of view, the scientist works through many different processes of thought.
Some are quite straightforward and logical, while others entail ideas
tumbling over each other without any apparent order, as was revealed
in some of Darwin's notebooks. The case study of Darwin's work yields
information concerning the internal and external events that character-
ize the change in a governing paradigm in science, which could not be
obtained in any other way. Experimental studies conducted over short
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periods of time in a controlled setting are valuable in testing some mod-
els of cognition, but these approaches are merely controlled pieces and
hence fragments of the more complex and lengthy endeavors that char-
acterize scientific discovery and theory-construction.

The construction of a new point of view can be the primary task of a
single individual, or it can encompass a number of scientists or artists.
In the 1920s, theoretical physicists confronted, as a group and individ-
ually, the challenge of going beyond the well-entrenched concepts of
Newtonian physics. The development of subatomic physics required
not only a new way of looking at physical phenomena; it required a
new language.

In Physics and Beyond, Werner Heisenberg provided a fine reconstruc-
tion of the intense debates that accompanied the paradigm change from
Newtonian to nuclear physics. One of the earliest conversations recalled
by Heisenberg is between the Danish physicist Niels Bohr and himself,
while he was still a student. Bohr, who was intrigued by the young
man's questions following a lecture, tried to sketch for him some of the
conceptual difficulties that he and his generation faced:

We intend to say something about the structure of the
atom but we lack the language in which we can make
ourselves understood. We are in much the same
position as a sailor marooned on a remote island where
conditions differ radically from anything he has ever
known, and where to make matters worse, the natives
speak a completely alien tongue.41

Einstein, in his "Autobiographical Notes," also wrote about the
difficulties faced by those who were attempting to "adapt the theoreti-
cal foundations of physics to this [new type of] knowledge."42 The
physicists of his generation felt as if the ground had fallen away and no
firm foundation remained upon which they could build. Einstein wrote
"that this insecure and contradictory foundation was sufficient to en-
able a man of Bohr's unique instinct and tact to discover the major laws
of spectral lines and the electron shells of the atoms together with their
significance for chemistry appeared to me like a miracle—and appears
to me as a miracle today."43

In their efforts to construct a new conceptual framework, physicists
were not only beset by the difficulty of leaving known territory (Heis-
enberg's metaphor) but they were also struggling with diverse ap-
proaches to theory construction. Many scientists tried to reduce known
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phenomena so that they could be explained (or just described) with the
aid of a few simple concepts. At first Einstein was partial to such an
approach in which he was greatly influenced by the writings of Ernest
Mach and his notion of "thought economy." But as early as the turn of
the century, he found that he could not integrate the important new
findings "by means of constructive efforts based on known facts." He
wrote, "The longer and more despairingly I tried, the more I came to
the conviction that only the discovery of a universal formal principle
could lead us to assured results."44

Einstein made a similar point to Heisenberg during one of their con-
versations in 1925. He explained that "it is the theory which decides
what we can observe."45 Although this approach surprised the youn-
ger man, the statement was valuable to him throughout his develop-
ment as a scientist. Though Einstein's criteria for an effective theory
were that a theory should not contradict empirical facts, at the same
time he believed that facts could only provide "external confirmation"
of theories. He argued that scientific thinking is constructive and spec-
ulative, and only in its end product does it lead to a system that is char-
acterized by "naturalness" and "logical simplicity."46 Gerald Holton,
who examined Einstein's progression from an earlier Machian, positiv-
istic point of view to his later notions of theory construction, concluded
that his ideas entailed a creative synthesis "of the totality of physical
experience in the field."47

One of the most complete descriptions of Einstein's epistemology was
found by Holton in the physicist's letter to his friend Maurice Solovine.
The letter started with a simple drawing consisting of (1) a straight line
representing £ (experiences), which are given to us, and (2) A (axioms),
which were situated above the line but were not directly linked to the
line. Einstein said:

Psychologically the A rest upon the E. There exists, how-
ever, no logical path from E to A, but only an intuitive
(psychological) connection, which is always subject to
revocation. . . . From axioms, one can deduce certain
assertions (S), which deductions may lay claim to being
correct.

Einstein went further in explaining that assertions can be subjected to
external confirmation, and they lead to "the logical simplicity of the ba-
sic premises."48

Theory construction at a period when one's conceptual framework is
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changing rapidly requires not only the development of a new language
and new concepts but also a certain awareness of the nature of thought
itself. It is significant that Niels Bohr, Albert Einstein, Werner Heisen-
berg, and Jacob Bronowski, to mention just a few twentieth century sci-
entists, have all been interested in the human mind and the way in which
it moves between fact and theory. Bronowski wrote of the search for
unity in the variety of nature, and Kuhn has emphasized the resistance
of the human mind to anomaly, to contradictions to expectations. "It
is, I think, particularly in periods of acknowledged crisis that scientists
have turned to philosophical analysis as a device for unlocking the rid-
dles of their field," wrote Kuhn.49 During such a period, scientists have
to carefully examine the implications of a governing framework, and to
speculate about the dynamics of human thought activity.

To Niels Bohr, the recognition that a conceptual conflict existed was
crucial to its constructive use in theory building. The Viennese sci-
entist Schrodinger and he argued about these issues, a debate that
Heisenberg described in some detail. Schrodinger considered "the whole
idea of a quantum jump as sheer fantasy," to which Bohr responded by
emphasizing the need to think differently in light of these new findings:

What you say is absolutely correct. But it does not prove
that there are no quantum jumps. It only proves that we
cannot imagine them, that the representational concepts
with which we describe events in daily life and
experiments in classical physics are inadequate when it
comes to describing quantum jumps. Nor should we be
surprised to find it so, seeing that the processes
involved are not the objects of direct experience.50

Bohr's interests in the nature of thought and in the analysis of
epistemological issues affecting science did not diminish in the course
of his distinguished career. In an article entitled "Discussion with Ein-
stein," he retraced some of the dialogues between the two of them de-
voted to these concerns. He first stressed the critical role of open debate
in science in this article, and the stimulating role of such discussions
during periods of paradigm change. Bohr then summarized some of
the conceptual conflicts that emerged in the years between the two world
wars in physics and described his point of view:

Evidence obtained under different experimental condi-
tions cannot be comprehended within a single picture,
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but must be regarded as complementary in the sense that
the totality of the phenomena exhausts the possible
information about the objects.51

The importance of the notion of complementarity was seen by Bohr as
relevant to quantum mechanics as well as to domains outside of phys-
ics. Bohr welcomed the difficulties in physics and in psychology that
"originate in the different placing of the separation lines between ob-
ject and subject in the analysis of the various aspects of psychical exper-
ience,"52 and he drew an analogy between the two. In this conception,
Gerald Holton has suggested that Bohr was influenced by the ideas of
William James, particularly his notion of "flights" and "resting places"
in thought (a metaphor described in the "Visual Thinking" chapter).
Both Bohr and James valued the dynamics of thought. They wished to
propose a view of human mental activities that went beyond the sim-
ple dichotomies of object and subject, or theory and fact.

The path from anomaly to synthesis requires that the thinking scien-
tist should be willing to confront and work with contradictions: that he
or she value debate as part of the means by which an individual or a
group of individuals construct a new conceptual framework or para-
digm. The development of such a major conceptual shift includes peri-
ods of painful disagreement among colleagues, the viewing of familiar
phenomena in a different way, or as Kuhn has suggested, "when para-
digms change, the world itself changes with them."53

While a single scientist may identify an important anomaly that may
lead to a paradigm change, only a group of scientists can actually achieve
the construction of a new paradigm. The part played by a group sug-
gests that the view of creative work (whether in the arts or sciences) as
a solitary enterprise needs to be re-examined. In the well-documented
accounts of the most important paradigm shift in the twentieth century,
that of the move from classical to atomic physics, the role of a commu-
nity of scientists as working with, and in opposition to, each other, is
dramatically revealed. The psychologist of thought may be richly re-
warded in studying the ways in which these twentieth-century physi-
cists went about their work. In their search they revealed as much about
their process of thought as about their concepts of nature.

The Scientific Mind at Work

The history of science is one of certain shared issues that confront a
generation of scientists. "While the individual scientist is the primary
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repository of themata, they are also shared with minor variations by
members of a community" wrote Gerald Holton.54 In both the lives of
artists and scientists, there is an important tension between the devel-
opment of an individual's own style or voice and the disciplinary tradi-
tions that shape the creative individual. The shaping of a personal style
to approach tasks within an intellectual discipline takes a long time. Its
development is influenced by cultural and disciplinary traditions, by
the tastes and talents of one's mentors, and by the person's intellectual
and emotional socialization. Once an individual has developed a cer-
tain voice and is committed to certain themata, any great change in the
climate of thought in the person's later years can still influence a tal-
ented individual's approach to his or her work. In this summary and
highlight of some of the shared characteristics in the socialization of
scientists—and their contrast with some patterns in the lives of artists—
we are searching for an understanding of the work of the mind.

Are there diverse "languages of thought"? What do creative individuals
have in common? These are the driving questions that motivate and
sustain this inquiry.

Childhood: The Nobel laureate Saul Bellow remarked on the existence
of a primitive commentator among children: "There is that observing
instrument in us—in childhood at any rate," he told an interviewer from
the Paris Review.55 In their childhood, writers may try to capture their
impressions in words, while the childhood impressions of painters have
a strong visual primacy. The hold of childhood images was noted by
several painters in their autobiographies (for instance, Gauguin and
Kokoschka).

My conversations with scientists and mathematicians also revealed
some of their strong childhood impressions. Mathematician Reuben
Hersh spoke of noticing certain recurrent patterns around him, as when
he was particularly intrigued by the geometric arrangements of the bath-
room tiles in his parents' home. As children, many scientists recalled a
similarly intense interest in observing the changing face of nature. Such a
preoccupation can be the basis of a life-long enjoyment, as depicted by
Albert Szent-Gyorgyi, the winner of the Nobel Prize in biology in 1937:

I owe all my results to the fact that I love life, I live
it trying to observe carefully everything I see. . . . I
always study living material: I examine it by touch, I
watch it, and I observe every small thing about it.56
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The need to explore, observe, and penetrate nature is shared by many
young people. Future scientists are not easily satisfied in their preoccu-
pation with the way nature works; they persist in their concerns with
it. Is there a common home environment that stimulates such a power-
ful obsession? Vivian Gornick in her recently published Women in Sci-
ence doubts it. She was unable to identify a common psychological,
economic, or regional profile in the families of scientists. What she em-
phasized was another kind of similarity:

What is true of all of them is a shared temperament of
mind and spirit that defies analysis as to its origin but is
invariably made substantive in the same way: Each of
them had wanted to know how the physical world
worked, and each of them had found that discovering
how things worked through the exercise of her own
mental powers gave her an intensity of pleasure and
purpose, a sense of reality nothing else could match.57

Some writers on the background of scientists identified another
common pattern. Anne Roe, whose pioneer study The Making of a Sci-
entist appeared in 1954, found economic differences in the background
of the sixty-four male scientists whom she had studied, but a shared
emphasis on learning for its own sake was also present among the par-
ents of her subjects.58 A similar finding was reported by MacKinnon
who studied creative architects. He found that "one or both of the par-
ents (of this highly selected group of individuals) were of artistic tem-
perament and considerable skill. Often it was the mother who in the
architect's early years fostered his artistic potentialities by her own ex-
ample as well as tuition."59

The majority of Roe's and MacKinnon's subjects were drawn from
families involved in the life of the mind, but creative individuals also
grow up in different kinds of families. Some of these individuals were
encouraged in their explorations by neighbors; others benefited from
the attentions of a teacher or a librarian. In any event, the role of an
interested adult, or mentor, was important, as was noted by Bill Moyers
in his television series based on interviews with creative individuals.

It is most likely that highly curious, intense, and independent children
elicit an involvement, an interested response from those around them.
The encouragement that they receive from caring adults is in turn an im-
portant part of the development of their sense of self, for an inner belief
in one's self is a necessary strength in the pursuit of a creative life.
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Apprenticeships: Transformation of childish wonder and intensity into
a sustained career in the arts and sciences requires many forms of com-
munal learning. One of these occurs in the context of apprenticeships
between a young person and a more experienced individual who wishes
to share his or her knowledge while working together. The beginner's
choice of a language of thought, as well as of the ways one expresses
thinking, is frequently shaped in the course of such interactions. Ger-
ald Holton has suggested that the daily walks young Enrico Fermi shared
with his father's colleague, Adolfo Amidei, an avid student of mathe-
matics and physics, changed the young boy's fate. Fermi was thirteen
years old when his father's friend adopted him intellectually. He was
at an important stage of his life—he was starting to focus his talents
and to explore possible future careers.

Learning by being with a knowledgeable partner is a more effective
method of developing a particular language of thought than learning from
books, classes, or science shows. The crucial aspect of these informal or
formal apprenticeships is that they provide the beginner with insights
into both the overt activities of human productivity and into the more
hidden inner processes of thought. While a polished teacher or an ef-
fective science exhibit can offer a lot of information about the content of
a discipline, it is only through close collaborations that the novice is
likely to learn what the mentor may not even know: how he or she for-
mulates a question or starts a new project.

Many such collaborations occur in laboratories where the opportu-
nity to engage in research is critical in the young scientist's journey of
self-discovery. The quiet hours spent in a laboratory provide the novice
with a chance to become deeply absorbed in a problem and to test his
or her skills with the equipment and the design of research projects. It
is important to discover whether such a frequently lonely pursuit fits
the needs of a scientist-in-the-making.

Einstein described some of the contradictory drives that impel a per-
son into science:

To begin with I believe with Schopenhauer that one of the
strongest motives that lead persons to art and science is
flight from everyday life, with its painful harshness and
wretched dreariness. . . . With this negative motive
there goes a positive one. Man seeks for himself, in
whatever manner is suitable for him, a simplified and
lucid image of the world, and so to overcome the world
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of experience by striving to replace it to some extent by
this image.

He commented on how these motives were shared by creative
individuals in general:

This is what the painter does, and the poet, the specula-
tive philosopher, the natural scientist, each in his own
way. Into this image and its formation, he places the
center of gravity of his emotional life, in order to attain
the peace and serenity that he cannot find within the
narrow confines of swirling, personal experience.60

In recent decades, scientific work has become less solitary and very
competitive. Many young people are motivated to pursue a scientific
career, seeking a sense of order and peace through their abstract en-
deavors, but find themselves in large laboratories, competing against
their equally eager, driven contemporaries. One needs a strong ego and
an ability to withstand criticism of his or her first efforts in a field. The
support provided by a joint endeavor with a mentor can give a young
professional much-needed self assurance and an intimate view of sci-
entific thinking. In the course of our talk, Reuben Hersh recalled how
much it had meant to him when Peter Lax, still a young professor at
New York University, offered to supervise Hersh's dissertation work.
The chance to work closely with him was of particular value, Hersh said,
as "Lax's way of thinking about what he does is so clear, original and
beautiful, and it is possible to get a glimpse into the inner processes of
his mind while working with him."

In the sciences as well as the arts, the ability to add new knowledge
to one's field requires the full internalization of the meaning of the achieve-
ments of the past. The task of interpreting and integrating major themes
and concepts in one's discipline is a very difficult one. It is much harder
than the mastery of research skills or the accumulation of facts. In es-
tablishing collaborative endeavors across generations, the mentor and
the apprentice teach each other the value of interpretation and synthesis.

Logic and Metaphor

Scientific thinking has been compared to problem-solving processes by
the cognitive psychologist Herbert Simon. To avoid inefficient trial and
error in solving a problem, humans rely upon analogies, upon meth-
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ods and strategies that have yielded successful solutions in the past. If
a novice scientist has the opportunity to monitor closely the problem-
solving strategies of those with more experience, he or she is provided
with living demonstrations of the use of analogies. While novices tend
to pursue too many possible directions, the more experienced, on the
other hand, avoid such laborious and diffuse efforts.

In one series of studies, the psychologist P. E. Johnson of the Univer-
sity of Minnesota worked with cardiologists who used both "top-down"
and "bottom-up" thinking. In so doing, they placed a particular prob-
lem into a larger, hierarchically organized knowledge structure and
worked "in a highly specific way, using [their] tremendous network of
experiential associations."61 Research scientists use similar approaches.
They rely upon analogies that can generate many new associations when
searching for an answer, for the truly outstanding members of a disci-
pline can discern what Hersh called "the structure of structures."

An interesting and increasingly large literature is emerging devoted
to the exploration of scientific thinking, such as the work of Tweeney,
Doherty, and Mynatt. Some of these include computer simulation stud-
ies and the use of thinking protocols as developed by the psychologists
Simon and Newell. And there is the work with experts in various fields:
chess masters, lawyers, and chemists, as well as studies of hypothesis-
generation and hypothesis-testing. But, while these efforts have made
the processes of thought less elusive and helped teachers in many fields,
they have given us little information concerning the origin and devel-
opment of sustained, productive thinking in the arts and sciences.

What characterizes creative thought? Linus Pauling has suggested that
one has to have many, many ideas and know how to choose from them.
In addition to such fluency, I have found that an enchantment with the
life of the mind characterized those creative scientists and artists who
have contributed their ideas and experiences to this study.

In An Imagined World Anna Brito commented: "The greatest fun about
ideas is to toy with them play with them . . . divorce them or abandon
them."62 The creative individual in the sciences resembles the artist in
this regard. Both of them enjoy the pleasure and commitment involved
in their preoccupations with their chosen field. And there is something
childlike in the wonder and delight they feel in their work. Their men-
tal life possesses an intense concern that at times borders upon the com-

ulsive. To live inside an active mental world is to be both solitary and
tensely social: to be engaged in shaping of new knowledge is to be

part of the human enterprise while at times standing outside of its more
mundane aspects.
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Vivian Gornick depicts these individuals well:

Scientists do what writers do. They also live with an
active interiority, only the ongoing speculation in their
heads is about the relation in the physical world rather
than the psychological one. The natural biologist walks
through a city park, across a suburban lawn, past an
open shopping mall, and is half-consciously wondering:
Why two leaves instead of three? Why pink flowers
instead of white? Why does the plant turn this way
instead of that way? Such rumination goes on without
end in the scientist's mind, a continuous accompaniment
to the rhythm of daily life. Whatever a scientist is
doing—reading, cooking, talking, playing—science
thoughts are always there at the edge of the mind. They
are the way the world is taken in; all that is seen is
filtered through an ever-present scientific musing.

It is from this continuousness of thought and
perception that the scientist, like the writer, receives the
crucial flash of insight out of which a piece of work is
conceived and executed. And the scientist (again like the
writer) is grateful when the insight comes, because
insight is the necessary catalyst through which the
abstract is made concrete, intuition be given language,
language provides specificity, and real work can go
forward.63

The scientist's training allows him or her to test the value of an
insight—a new pattern or set of connections—for its general concepts.
And in the process of testing, other, more complex, anomalous, or dis-
turbing patterns emerge that create a powerful tension between the var-
ied aspects of the enterprise of extending knowledge. In our attempts
to understand the creative mind, we frequently separate it into episodes,
and we tend to observe and analyze the work in terms of polarities such
as insight versus cumulative knowledge.

Metaphors, analogies, and the delineation of new patterns are the
stuff of insights. These are then tested, and weighed for their levels of
truthfulness by the application of the scientists' research. Logic and met-
aphor, quick thought and lengthy periods of evaluation characterize the
creative endeavor, though the very act of writing and coupling such
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words demands a contradiction. At times the struggle with an idea is
incredibly lengthy while its assessment—as in the case of building the
model of the double helix—can be quite rapid.

The various shorthands of the mind can take the form of metaphor,
or of an image of wide scope, a title, a poetic line—all of which become
the basis of that lengthy tug of war between idea and its realization.



Conclusion: The Creativity of
Thinking

The exploration of thinking and the depiction of creativity constitute
joint endeavors in this work. The self-reports of artists and scientists
provide critical insights into the many-sided, welded, inner stream of
ideas. While experimental approaches are informative about short-term
efforts at thinking and the many products of thought, they are of limited
value in the examination of sustained and productive thinking. The latter
is the focus of this inquiry. The issues and concerns raised in this volume
are connected to the work of other contemporary students of creativity,
such as Gerald Holton, Howard Gruber, and Frederic Holmes, who have
chosen to look at the work of the mind from a genetic and historical
perspective. They also used self-reports, notebooks, letters, and inter-
views as part of their methods in reconstructing the paths of discovery.

Three major themes have emerged in this examination of the processes
of thought. The first of these is an inquiry into the growth in the mind
of artists and scientists-in-the-making. How does a young person join
wonder and skill, intensity and discipline, during the long trajectories
of intellectual and artistic growth?

The second theme is devoted to the commonalities and differences
among the languages of the mind. How does verbal thinking—what
Vygotsky described as condensed inner speech—differ from thought-
in-images? And what are the characteristics of movement ideas, con-
densed musical phrases, mathematical models; do they also constitute
some kind of a shorthand of the mind?

The third theme addresses the difficult question of creative thinking;

205
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how does it differ from ordinary problem-solving in science, or the work
of the commercial artist?

The Scaffolding of Thought

One of the major challenges facing creative individuals is that of build-
ing upon the continuity of human knowledge while achieving novel
insights. The shaping of a distinctive voice in the sciences and in the
arts requires a profound knowledge of the conventions of one's disci-
pline and of the invisible tools of the mind. Aaron Copland stressed
this point in the course of our talk when he said that "in composition
you do not proceed only from life, you proceed from models which are
in your art." At the same time, the novice has to be careful to avoid
repetition and re-discovery while immersing him- or herself in past
achievements.

The lengthy period of human dependency provides for the social em-
beddedness of learning, for dialogues across generations during which
children absorb their community's past. In reaching for their humanity,
children make the ways of their kin their own. They master the values of
their society and the knowledge of their parents. They also treasure their
fresh discoveries, experiencing at a young age the productive interaction
between the known and the new. In the homes of many creative indi-
viduals, such a tension is embraced by both parents and children; there
are opportunities to focus childish intensity and wonder and there is
encouragement in the pleasures of learning for its own sake.

Immersion and exploration characterize the early stages of develop-
ment of the creative young person. Neruda recalled his hunger for books
in his autobiography: "I gobbled up everything, indiscriminately, like
an ostrich."1 The painter and art educator Brent Wilson spoke of his
great interest in pictures, and how Life magazine was one of his few
sources for visual stimulation during his young years in a small town.
Mozart wrote of his "bag of memories" accumulated during the child-
hood years of intense wonder, a source to which many creative people
return again and again.

The recollections of those I have interviewed, together with the ac-
counts of many others who have explored their early memories in letters,
interviews, and autobiographies, demonstrate the impact of encoun-
ters with older creative people: the meeting between the young adoles-
cent Enrico Fermi and his father's friend Adolfo Amidei is a good
example. Immersion and exploration characterize these early stages of
development of creative young people, and although they have not yet
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achieved a distinctive voice or mastered the discipline within their field
of knowledge, their openness to experience and their accumulation of
vivid impressions provide them with a lasting foundation.

These are the years when a creative child or adolescent is first no-
ticed by others for his or her talent, and attention to a drawing, poem,
or quick mind contributes to one's sense of direction. This interest is
important during the long years in which the growing individual is in a
contradictory process. On the one hand, to intensify an inquiry and de-
velop a sense of commitment to a creative life, the learner needs mod-
els, teachers, and collaborators. On the other hand, the individual, while
building upon the past, needs to transform it, and thus broaden his or
her choices.

In linking their efforts with others, future scientists and artists learn
to join their wonder and commitment with the necessary tools of their
future craft or discipline. Some apprenticeships occur in one's home:
the painter Raphael Soyer, the linguist Noam Chomsky, and the math-
ematician Norbert Wiener all learned about their future disciplines from
their fathers.

On the outskirts of their small Russian hometown, the Soyer family
enjoyed picnics, and while in the woods the children were encouraged
to draw by their father. The elder Soyer was a poet whose enthusiasm
for drawing stimulated his sons to observe, to read, to compare their
work with published drawings and paintings. Noam Chomsky recalled
growing up with the study of language. His approach to linguistics was
influenced by his father, who was a student of medieval Hebrew gram-
mar. The relationship between Norbert Wiener and his father reminds
one of the intense shaping of a child's talent wrought by Leopold Mo-
zart, the ambitious father of Wolfgang Amadeus. The immigrant Leo
Wiener worked hard to achieve eminence in the United States. He started
as a laborer but became a professor of Slavic languages at Harvard by
the time he reached middle age. As a father he believed that children's
intellectual talents could be stimulated and molded. He started his chil-
dren on difficult lessons at a very young age, and he prodded Norbert
Wiener's explorations of science and mathematics. Although he was de-
manding, he also shared with his children his enjoyment "in nature
walks, the mushroom-hunting trips, the visits to foundaries, factories
and museums and the travels to Europe."2

A rather different form of apprenticeship from that shared with a par-
ent is the involvement of many creative young people with teachers
from the past. Pablo Casals described as "the great event" of his life his
discovery of Bach's Six Suites for Solo Cello. And for the rest of his life,
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Casals started his day playing Bach. In a similar manner Jane Austen
and Virginia Woolf were frequently mentioned by women writers as
their distant teachers of previous generations.

The intense focus upon the work of an accomplished person or per-
sons yields insights that are not easily acquired in the more traditional
settings of learning. In school young learners are exposed to a diversity
of ideas, traditions and techniques; but as Einstein noted, one can get
drowned in details in the course of one's education and fail to learn
how to concentrate effectively on important problems. Immersing one-
self in the works of a predecessor and retracing his or her path, yields a
useful counterpoint to the cafeteria of school learning for the person
preparing for a creative life. Dialogues across generations are one form
of focused learning and preparation in apprenticeship.

Less fully delineated settings that provide a crucial opportunity to
the growing individual are those Paul Goodman and others called "com-
munitas." The art educator Marjorie Wilson documented in a study of
a high school art room areas and activities "which unite individuals in
a common pursuit culminating in one large effort or product."3 The op-
portunity to spend long, intense hours with a caring teacher and with
peers in an art activity, or putting a school newspaper "to bed," or in
rehearsing a play, forms the basis of relationships that can lead to a
state of "communitas."4 The lessons acquired in these settings go beyond
those of craft or subject matter. When creative young people form a
community—however temporary it may be—they become more aware
of themselves, they profit from the criticism of their peers, and they
learn new ways to claim their experience. In these contexts, they also
go beyond the collection of raw materials for later accomplishment that
characterizes the early years—what Maurois called "the gathering of
one's honey"—and they start the exercise of sustained effort that dis-
tinguishes the young man and woman of serious purpose from the
dilettante.

The processes of growth require resolution of the contradictory ten-
sions between the social embeddedness of learning and the creative in-
dividual's drive toward a personal voice. When the young artist or
scientist begins upon a unique path by declaring his or her identity (I
am a writer, or I am a mathematician), he or she needs the assistance of
others to overcome the limitations of a single view and to face public
criticism or rejection. The demands of solitary work are coupled with
those of participation with others in their creative fields throughout the
life-span of gifted individuals.

These pressures are particularly evident among those engaged in
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changing a governing paradigm in their fields. The twentieth century
physicists who were struggling to establish a new conceptual structure
different from that of Newtonian notions formed a community that went
beyond ordinary collegiality. They debated their new ideas during long
walks, while visiting each other's homes, and in letters as well as at
conferences—exchanges described by Heisenberg and further analyzed
by some historians of science. These important documents highlight the
role of closely knit groups during the construction of a new framework.

While physics underwent an important transformation during the early
part of this century, so did painting. The Cubists led the paradigm shift
away from Renaissance and Romantic conceptions, establishing a new
field of vision for the representation of forms. The early French Cubist
Georges Braque wrote of the powerful connection between the paint-
ers as they struggled with their emerging notions: "The things that Pi-
casso and I said to one another during those years will never be said
again, and even if they were, no one would understand them any more.
It was like being roped together on a mountain."5

The powerful bond of which Braque wrote lasted but a few years in
the lives of the Cubist painters. Once they had clarified their new prem-
ises and found a new visual language to convey their revolutionary in-
sights, the relationship among them lost its intensity. To sustain such a
tight connection between gifted individuals may be difficult over a long
period of time; nevertheless, there are many records of lasting friend-
ships and collaborations in the literature of creativity.

One such friendship was that of Einstein and the mathematician Mar-
cel Grossmann. They first met as students at the Zurich Polytechnic In-
stitute, where Grossmann was among the first to recognize Einstein's
great talent. He also realized how much Einstein deplored ordinary
schooling, and he helped him with the more trying courses and assisted
him in finding a job after graduation. The two men continued corre-
sponding when Einstein left Switzerland, and these letters allowed Ein-
stein to test some of his ideas while they were still in a formative stage.
In 1912, when the two men worked together, Grossmann provided the
physicist with some important mathematical tools and thus contributed
to Einstein's final formulation of his gravitational theory. Their friend-
ship illustrates the continuing need of creative individuals to combine
solitary labor with sustaining, nourishing connection with others.

Developmental views of creativity, such as I'm proposing in this vol-
ume, stress cycles of changing focus in the lives of the gifted. There are
periods of stimulation and diversity; their antennae are reaching out-
ward. At other times, the focus of attention is more internal. It may be
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upon the mastery of a difficult craft or upon "the lengthy, continuously
reflective construction of a stable theoretical structure."6

In the psychologist Howard Gruber's view of creativity, which he calls
"the evolving systems approach," the emphasis is upon regeneration:

Not a system that comes to rest when it has done good
work, but one that urges itself onward. And yet, not a
runaway system that accelerates its activity to the point
where it burns itself out in one great flash. The system
regulates its activity and the creative acts regenerate the
system. The creative life happens in a being who can
continue to work.7

In my analysis of thought and creativity, I have emphasized the role
of lengthy and varied apprenticeships, the impact of participating in a
community, and the role of friendships and collaboration as part of an
individual's ability to sustain his or her work and to develop an effec-
tive organization of knowledge and purpose. There has been, as well,
an emphasis upon the evolution of different languages of thought, the
differences between images, movement ideas, and inner speech. Now,
in this concluding chapter, those themes will be linked to some of the
common features of thinking and the way in which ideas are transformed
from private to public forms, from condensed ideas to communicative
expressions.

The Language of the Mind

Thinking—how shall I define it? It is a soundless dialogue, it is the weav-
ing of patterns, it is a search for meaning. The activity of thought con-
tributes to and shapes all that is specifically human. In building upon
past knowledge, men and women transform the known—and the cul-
turally transmitted means of knowledge—into new discoveries and into
the ever-changing forms of thought and language.

Thinking is essential to life; yet, its exploration has been timidly pur-
sued by psychologists, who struggle with constraints both methodolog-
ical and theoretical. It is very difficult to examine complex inner processes
with the scientific tools currently available. Much thinking about thought
is therefore inferred from studies of products of thinking, but such stud-
ies yield limited and indecisive findings. These difficulties account for
the preference of most students of behavior in choosing problems which
are likely to yield clear-cut, if narrow, answers.
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A major theoretical debate concerning the role of language in thought
has long engaged and divided philosophers and social scientists inter-
ested in the mind. One dominant position within philosophy is clearly
expressed by Hannah Arendt, author of The Life of the Mind, when she
writes that the interconnectedness of language and thought "makes us
suspect that no speechless thought can exist."" Psychologist Jean Piaget
held a different position; he argued that "language does not constitute
the source of logic but is, on the contrary, structured by it. The roots of
logic are to be sought in the general coordination of actions (including
verbal behavior), beginning with the sensorimotor level."9 An even
stronger position opposing a central role for language in thought is taken
by the author of Visual Thinking, the Gestalt psychologist Rudolf Arn-
heim who suggested that language is essentially "stabilizing and con-
servative" while visual thinking provides "the patterns of forces that
underlie our existence."10 He maintains that

Purely verbal thinking is the prototype of thoughtless
thinking, the automatic recourse to connections
retrieved from storage. It is useful but sterile. What
makes language so valuable for thinking, then, cannot
be thinking in words. It must be the help that words
lend to thinking while it operates in a more appropriate
medium, such as visual imagery.11

One current summary of the debate is offered by Morton Hunt in his
excellent, popularly written book on thinking:

Advanced thinking depends on the mental manipulation
of symbols, and while nonlinguistic symbol systems
such as those of mathematics and art are sophisticated,
they are extremely narrow. Language, in contrast, is a
virtually unbounded symbol system, capable of
expressing every kind of thought. It is the prerequisite
of culture, which cannot exist without it or by means of
any other symbol system. It is the way we human
beings communicate most of our thoughts to each other
and receive from each other the food for thought. In
sum, we do not always think in words, but we do little
thinking without them.12

Though Hunt's statement of the role of language is persuasive, he
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minimizes the evidence provided by the self-reports of scientists who
have emphasized the importance of visual thinking in their discovery
processes. My own description of these reports was presented in the
chapter on "Scientific Thinking," including the analysis by Gerald Hoi-
ton of Einstein's "iconographic" cast of mind.

Rather than arguing for a universal role of language in thinking, some
have suggested that different individuals rely upon one or another
thought modality to different degrees. That position is supported by
Anne Roe's findings. She determined that social scientists rely on ver-
bal processes of thought while physical scientists favor visual thinking.
The importance of visual thinking in scientific discovery was affirmed
by T. H. Kruger, who, using a method of reconstruction, found that
visual analogies played a critical role in the thought processes of engi-
neers and physicists. In a study by British scientist Grey Walter and
quoted in The Natural History of the Mind, written by G. R. Taylor, it is
reported that fifteen percent of the population thought exclusively in
visual terms, an equal percent in verbal terms, and the remaining ma-
jority used a mixture of these approaches.13

This issue has been of long-standing concern to me; it prompted my
dissertation research more than twenty-five years ago and has been part
of the motivation for writing this volume. Here I have chosen to gather
indirect evidence concerning the contents and modalities of thought,
relying upon the self-reports of experienced thinkers, and upon letters,
notebooks, sketches, and diagrams frequently shown to me by those I
have interviewed. In these drafts, scientists and artists reveal the im-
portance of verbal and nonverbal notations of thought (the best known
among them provided by Darwin's frequently drawn, irregularly-
branched tree). These materials lend support to the assumption that a
diversity of inner representational modes exists just as there are a di-
versity of expressive means by which thinkers convey their discoveries
to others. The dichotomy between verbal and visual thinking, which is
so prevalent in the popular literature at present, tends to oversimplify
this diversity.

One dominant mode of thinking develops slowly, and it is linked to
less dominant forms in the work of the creative individual. One exam-
ple of such a connection between verbal and visual thought was de-
scribed to me by the British writer Margaret Drabble. She relies strongly
upon her inner voice while writing her novels; at the same time, she
may visualize an event of her developing plot, usually when there is a
sharp change in her narrative line. Many creative people similarly re-
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ported a unification of diverse thought processes as they developed their
creative work.

The young person may at first exhibit a preference for learning by
movement, sound, vision, or language. It is a preference shaped by many
circumstances: the culturally available and patterned activities; the in-
terests, experiences, and resources of one's family and schooling; the
role of mentors and distant teachers. All of these contribute to both the
content and form of knowledge in the developing individual. In turn
these affect the growth of the dominant inner language of the mind.

Often it is difficult to specify the nature of a person's inner language.
Its description and identification may be indirectly determined by how
one gathers and remembers experience. These strategies then furnish
them with valuable insights concerning the more hidden language of
the mind. Rosemary Sisson, a scriptwriter for Masterpiece Theatre, re-
called the training of her "mind's ear," including time spent acting, an
experience she shares with many other dramatists and writers whose
style bears the powerful echoes of spoken language.

These connections between recurrent experience, selective attention,
and the reliance upon a particular inner language of thought and plan-
ning are not fully understood. I would suggest that the internalization
of experience and of the modality-specific ways in which experience is
shaped are not mirror images of the external communicative process.
The notion that thought is but subvocal speech is strongly contradicted
by the information provided by experienced thinkers. The internaliza-
tion of speech requires a simplification and organization of one's expe-
rience; however, these are the precise methods of simplification that
are related to the complex requirements of one's craft or discipline. As
Stravinsky suggested:

I believe that composers (and painters) memorize selec-
tively whereas performers must be able to take in "the
whole thing as it is," like a camera; I believe, in fact, that
a composer's first impression is already a composition.14

One aspect of internalization is the way one links new information
with existing inner structures and processes. The poet Stephen Spender
wrote of the organization of these connective links, and his words quoted
in an earlier chapter are also valuable as part of this summary:

Memory is not exactly memory. It is more like a prong,
upon which a calendar of similar experiences happening
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throughout years collect. A memory once clearly stated
ceases to be a memory, it becomes perpetually present,
because every time we experience something which
recalls it, the clear and lucid original experience imposes
its formal beauty on the new experiences. It is thus no
longer memory but an experience lived through again
and again.15

Stravinsky and Spender understood that there are no sharp
differentiations between the processes of internalization of new experi-
ence and the familiar, well-honed ways in which creative individuals
shape their own work. Their ability to nourish and sustain their work
consists of many activities: among these are their knowledge of how to
scan their surroundings for new stimulation and data, which as was
seen in chapter six Thomas Mann called "the magic circle of books."
Still another powerful description of mobilizing past knowledge, the
accumulation of a lifetime of images, was given by Ben Shahn in his
wonderful small book The Shape of Content, In describing the growth of
"Allegory," one of his major paintings, he writes that a major theme
helped to pull together images of diverse origins into a singular work.

These images may be kept solely in one's active memory. A scientist
may remember, as Sir Francis Crick does, important conversations that
have a bearing upon one's current research. Many individuals find it
useful to keep records of these important components of their craft in a
more permanent form, as does Stephen Spender who writes of his use
of notebooks in which he has gathered promising poetic lines. One best-
selling author told me that she starts a new notebook for each of her
novels: she jots down names, short dialogues, impressions that strength-
en the depiction of a place. While she is working on a book, her mind
frequently runs ahead, and the notebooks become the repository of pas-
sages that may be useful at a later stage of her enterprise.

Notebooks such as these are indicators of the inner activities of the
mind. They serve as fixed points on a lengthy trajectory. Laboratory
notebooks are good examples. In addition to these notes on thinking,
some individuals keep careful records of their actions in diaries, files,
and tapes. Frederic L. Holmes, a historian of science, has found that, in
contrast with published papers, private records indicate many "subtle
shifts in objectives, in which the investigator departs from his initial
research purposes, but with no distinct break in his investigative path-
way."16

To comprehend the development of a line of argument in science, or
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the interplay between theories and evidence, the student of creativity
needs to rely both upon published papers and private documents. Of-
ten the latter yield information about the thought activity itself. As
Holmes, who had studied the notebooks of Claude Bernard, Hans Krebs,
and Antoine Lavoisier, wrote, their notebooks affected his own ways
of keeping notes on his thinking and made him aware of what he
described as an "activated state"—a rapid flow of ideas which were
provoked by the sustained immersion in a work—but which could stop
just as rapidly as it had started. Note-taking, it would seem, is an
important aspect of creative endeavor.

In some fields it is difficult to find published records of these rapid
notes of thought, but one rich source of them is in the journals and
diaries of writers, as was noted in the "Verbal Thinking" chapter. They
exemplify the packed, telegrammatic nature of inner speech described
by the Russian psychologist L. S. Vygotsky, who wrote: "Inner speech
is to a large extent thinking in pure meanings. It is a dynamic, shifting,
unstable thing."17 It is a language of thought for the self; it is condensed
and focuses upon the new in thinking, and only when it is expanded in
form and made communicable to others does it lose its unstable, volatile,
and internally creative character.

While inner speech—and "inner speech" writing of the kind recorded
in Virginia Woolf's diary—has been studied by others, condensed thought
across several modalities has not been noted before. Indeed, one of the
most important outcomes of my work on this book, and the source of
its title Notebooks of the Mind, is based on this realization. In Table 1 I
have gathered a few examples of this condensed thought.

Darwin's frequently drawn image "is densely packed with potential
meaning," wrote Howard Gruber in Darwin on Man. "Over the years,
Darwin drew a number of tree diagrams both trying to perfect it and
penetrate it—to learn what his own imagery would tell him."18 The last
phrase captures well the essence of these thought notations, the way a
thinker telescopes a cluster of ideas into a symbolic form, only to find
unpacking the symbol a promising and demanding task.

Once I had made the insight and realized that condensed thought is
not limited to inner speech and to the inner processes of those who
think in words, other examples of packed, symbolic representations for
the self were easy to identify. Martha Graham's Notebooks are replete
with shorthand notations of verbal and movement ideas; Cunningham's
diagram reveals a similar combination of drawings of stick figures, bal-
let terminology in abbreviation, vectors, and so forth. His diagram (in
Table 1) is particularly interesting as it links sequential and simultaneous



Table 1

Examples of Condensed and Generative Ideas
from Notebooks, Interviews, and Essays

Darwin's Tree from Notebook B, in H. Gruber, Darwin on Man (1974)

II.
"This is going to be fairly short; to
have father's character done com-
plete in it; and mother's; and St.
Ives; and childhood; and all the
usual things I try to put in—life,
death, etc. But the center is father's
character, sitting in a boat, reciting
'We perished each alone.'"

Virginia Woolf, A Writer's Diary
(1953).

III.
"When one is mentally relaxed,
ideas seem to come more freely as
one works . . . As a matter of fact,
these approaches and ideas are
likely to occur with such rapidity
and suddenness that one can't pur-
sue each one seriously at the mo-
ment. A good thing to do is to jot
these ideas down so as not to lose
sight of them."

Mathematician Morris Kline. Inter-
view published in S. Rosner and
L.E. Abt, eds. The Creative Experi-
ence (1970).



Choreographer Merce Cunningham's working papers published
in New York Times, March 21, 1982.

V.
"The method which I adopt, there-
fore, is to write down as many
ideas as possible, in however rough
a form, in notebooks (I have at
least twenty of these, on a shelf
beside my desk . . . ) the best way
of explaining how I develop rough
ideas . . . is to take an example
. . . For example no. 3 (never de-
veloped) is the one line: "A lan-
guage of flesh and roses."

Stephen Spender, "The Making of
a Poem" in P.E. Vernon, ed., Crea-
tivity, (1970)

VI.
"Most of the time during these
walks was spent in composition.
He thought out the leading ideas,
pondered over the construction of
the work, and jotted down funda-
mental themes. In Klin there are
carefully preserved many little
exercise books, which he has used
for this purpose. If in absence of
mind Tchaikovsky had left his
notebook at home, he noted down
his passing thoughts on any scrap
of paper, letter, envelope . . .
which he chanced to have with
him."

Modeste Tchaikovsky, Life & Let-
ters of Tchaikovsky, p. 492.

Iv
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processes, which is achieved by the combination of a visual and verbal
shorthand.

Condensed notations occur in the notebooks of scientists just as they
do in the diaries of writers and artists. For example, the physicist R. A.
Millikan kept notebooks in which he organized his reading and noted
important research topics such as the first of twenty-seven entries on
May 21, 1898: "Resistance of air in its relation to the velocity of the (fall-
ing) moving body." Gerald Holton commented that this was "a major
component of the problem that was treated a decade later in Millikan's
work on the charge of moving droplets."19

Holton elaborates on the meaning of this condensed notation of pro-
mising research because he was familiar with the work of the phys-
icists at the turn of the century, and he has also studied Millikan's work
in depth. Without that background such notations, while generative for
the self, would have little communicative value for others. Our insights
concerning inner speech are derived from two major sources: the intro-
spections of experienced thinkers and the quick notations of thought in
inner speech writing, in diagrams, and sketches which are frequently
included in the external records kept by those whose notebooks of the
mind are rich in innovative and creative thought.

In summary, creative thinking is that search for meaning which en-
compasses rapid bursts of ideas embedded in the sustained thought activ-
ities of the thinker. There is a continuing interaction between generative
thought, which is often condensed, fluctuating, and unstable, and com-
municated thought, which is expanded and organized for maximum im-
pact. The way communicated thought is expressed varies across domains;
writing requires a carefully organized sequence of ideas, while painting
is characterized by a weaving of patterns into a simultaneous form. The
most diverse languages of the mind are in their externalized forms, but
they share some critical common attributes in their inner, generative
processes.

A Passion for One's Task

Is creative thinking indistinguishable from ordinary thought? And are
creative individuals bestowed with hereditary gifts or are they but more
effective practitioners of ordinary human gifts shared by all of us?

The argument for a continuity of thinking activities is most strongly
presented by behaviorist psychologists. D. E. Berlyne, a Canadian stu-
dent of behavior, argued that "creative thinking often receives spe-
cial treatment as a phenomenon apart, but this practice seems unjusti-
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fied."20 He suggested that we view productive and reproductive thinking
as forming a single hierarchy of solution strategies. The former stands
high in such a continuum and requires considerable effort for production,
while reproductive thinking is easily accessible as it is tied to frequently
occurring situations.

A different point of view characterizes those who view creativity as
talents determined by heredity. The work of Sir Francis Galton serves
as a starting point in this tradition. In his Hereditary Genius (1869), he
argued that one individual out of 4,000 is likely to become an "eminent"
member of his society, and that eminent men were related to each other
within a particular field. In the United States, L. M. Terman continued
this tradition; he initiated a large-scale study of intellectually gifted in-
dividuals whose careers he and his coworkers followed for over thirty
years. While high achievement was identified among many of those in-
cluded in his sample, the work by Terman did not throw much light on
the processes of creativity itself.

An emphasis upon motivation, childhood experiences, and the role
of sexual fantasies was provided by Freudian students of creativity.
Sigmund Freud believed that creativity consisted of the sublimation of
instinctual energy, and that creative individuals' unfulfilled sexual cu-
riosities were the basis of their drives to acquire knowledge. The impli-
cation of his argument was that creative individuals while similar to
neurotics, are able to link their intellect powers with their emotions.
This argument is not supported by most research. Morris Stein's sum-
mary of research on the personality traits of creative individuals reveals
contradictory findings: "Some say that creative people are emotionally
unstable, others that they are actually mentally healthier than less cre-
ative people in their same professions."21

The personality traits that have been found to be characteristic of a
large number of creative individuals, such as perseverance, indepen-
dence, nonconformity, and flexibility, are not traits that denote neuro-
sis. But a certain intensity exists among individuals who are committed
to a creative life that is central to their being. Whether this is part of a
hereditary endowment or the consequence of early stimulation, I do
not know. The psychiatrist-author of Creativity: The Magic Synthesis, Syl-
vano Arieti, suggests that:

Another motivation of the creative person may stem
from the fact that he is endowed with a very active or
intense imagination on account of biological or other as
yet undetermined reasons. Whereas the average person
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very early in life learns to check his imagination and to
pay more attention to the requirements of reality than to
his inner experiences, the creative person follows a
different course. He feels himself in a state of turmoil,
restlessness, deprivation, emptiness, and unbearable
frustration unless he expresses his inner life in one or
another creative way.22

Creativity requires a continuity of concern, an intense awareness of
one's active inner life combined with sensitivity to the external world.
In this developmental account of creativity, I have emphasized the way
in which intensity at an early age may be enhanced, shaped, and en-
couraged through the multiple apprenticeships of gifted individuals.
Part of their self-discovery and choice of a creative life is linked to their
pleasure in the sensual aspects of their metier. Marjorie Wilson described
how high school art students played with the "languages and uses of art";
in a study of young adults at the Chicago Art Institute, Getzels and
Csikszentmihalyi depicted the great rewards of art work: "Squeezing a
tube of paint becomes a pleasurable sensation, the smell of pigments is
exhilarating, and so is the yielding feel of the clay in one's hands."23

And the painter Gene Newmann celebrated the sensual pleasures of his
craft when speaking to me.

Intensity is then the one universal given in this account of creative
thinking; its origins are usually found in childhood. All the individuals
I interviewed recalled some recognition of their engagement with play,
with ideas, with the world, and while still very young. Anai's Nin re-
called her joy in listening to musicians rehearsing in her parents' house,
and how she had channeled her joy of music into writing. Jessica Mit-
ford and Margaret Drabble recalled their joyous, literate childhoods, and
how they first practiced writing with letters and family magazines while
still quite young.

The early activities of immersion and exploration, of which I wrote
more fully in the beginning of this chapter, are the first indicators of
the intensity that remains a hallmark of the individual committed to a
creative life. In conceiving of creativity as an evolving system, Gruber
stresses that it is not a system that burns out, but that it is regenerative.
A similar analysis is offered by Arieti, who views the creative process
as an open system, where the initial conditions do not determine the
final outcome. These characteristics of creativity—its developmental na-
ture, the linking of overt and covert processes, and the construction of



The Creativity of Thinking I 221

an open-ended and regenerative system—may also be seen in lives lack-
ing the distinction of creative achievements. What is the difference?

The difference lies in the intensity and continuity of the creative indi-
vidual's mental life. Work in the market place is discontinuous; one is
given a task, which once completed leads to another, a discrete assign-
ment. Daily thought, which accompanies these daily challenges, also
has a certain discontinuity. Once we close the door behind our paid
work, we also tend to close our mind to it. Indeed, ordinary, repetitive
work needs to be extrinsically rewarded because it lacks the intrinsic
rewards of sustained, continuous mental labor.

The tools and skills used for solving daily problems may not be so
different from the tools and skills used by individuals engaged in cre-
ative endeavors. But their sustained commitment to their queries trans-
forms the power of the tools and the magnitude of their achievement.
Vivian Gornick describes this process in Women in Science; she calls it
the "active interiority" of the creative:

A scientist or a writer is one who ruminates
continuously on the nature of physical or imaginative
life, experiences repeated relief and excitement when
the insight comes, and is endlessly attracted to working
out the idea.24

The strength of such sustained concern is not a deadly, willful thing.
It is linked to childhood play and wonder and to the pleasures of one's
craft. It is born of and is sustained by a variety of productive tensions.
In Einstein's life, the questions he asked about space and time reached
back to his early years and were childlike in their simplicity. But the
answers were wrought through his inordinate ability to concentrate and
to stay with issues, even when they were abandoned by other mem-
bers of his discipline. While the internal preoccupation with ideas, im-
ages, and fundamental queries is continuous in the lives of creative
individuals, breaks, unproductive periods, and disappointments occur
in their external lives. But their need to create continues. Thomas Mann
wrote to his daughter Erika after a difficult year: "I am very glad that I
am writing again. I really feel like myself and know something about
myself only when I am doing something; the intervals are gruesome."25

Thomas Mann's creative life is well documented because he was will-
ing to answer queries about his way of working. In The Story of a Novel,
he re-created the construction of Dr. Faustus. He realized the impor-
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tance in creative work of nourishing the external and internal notebooks
of the mind. In a letter to Viktor Polzer he described how he did this:

For a longer book I usually have a heap of preliminary
papers close at hand during the writing; scribbled notes,
memory props, in part purely objective—external
details, colorful odds and ends—or else psychological
formulations, fragmentary inspirations, which I use in
their proper place.26

The act of thinking about one's task in many different settings makes
the capturing of fleeting ideas necessary; but without the incredible dis-
cipline of the creative individual and his or her continuous seeking, think-
ing, and ruminating about the varied directions and meanings of a
focused work, notes on thinking remain illusive. The recognition of the
value of rapid thought processes is made possible by the fact that they
are embedded in the thinking person's continuity of thought, as sug-
gested by Gruber:

Deep understanding of a domain of knowledge requires
knowing it in various ways. This multiplicity of
perspectives grows slowly through hard work and sets
the stage for the re-cognition we experience as new
insights.27

The full realization of generative ideas requires a sustained, often
painful, dialectic between condensed inner thoughts and realization.
In the course of resolving such tension, the poet and novelist May Sar-
ton has written "tension between idea and image has to do with the
depth and complexity of the image. . . . The problem of course is to
keep one's excitement, not to lose the zest in the process (of working
and reworking).28

The ability to apply and extend productive ideas only succeeds when
an individual can join these with a profound knowledge of his or her
craft or the tools of a discipline. But tools are both external and internal:
an individual's self-knowledge, an awareness of the specificity of one's
talents, the rhythms of one's cycles of work, and the need for suste-
nance and support, all contribute to the realization of thought. As I wrote
at the beginning of this work, "A new work of an artist may start with a
phrase or a scientist may start with an image, which often represents
that nucleus of understanding which unfolds through labor, craft, in-
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spiration, and the careful nurturing of time that separates the beginner
from those with experience."

In addition, self-knowledge without a life-long direction and purpose
restricts the creative individual's ability to make lasting contributions.
Bronowski wrote of knowledge in Ascent of Man:

Knowledge is our destiny. Self-knowledge (an under-
standing of man himself) at last bringing together the
experience of the arts and the explanations of science,
waits ahead of us. . . . Above all, it [knowledge] is a
responsibility for the integrity of what we are, primarily
of what we are as ethical creatures.29

Great art and great science are gifts of the individual to the society in
which he or she is born and with which the struggling, solitary, trium-
phant being is inextricably joined.
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Appendix 1

LIST OF INTERVIEWS

James Aronson—journalist
Jeanne Bamberger—psychologist and musician
Basil Bernstein—sociologist
Albert Bharucha-Reid—mathematician
Judy Blume—author
Hedda Bolgar—psychologist
Barry Brukoff—photographer
Nina Byers—physicist
Henri Cartier-Bresson—photographer
Harold Clurman—dramatist
Joseph Concha—poet
Lee Connor—choreographer
Aaron Copland—composer
Sir Francis Crick—biologist
Hugh Delacey—philosopher
Dorothy Dinnerstein—psychologist
Margaret Drabble—novelist
Sandra Edelman—poet
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Susanna Egri—choreographer
Alfred Eisenstaedt—photographer
Eliot Feld—choreographer
Andrew Ferguson—film-maker
Martine Franck—photographer
James D. Finley, III—physicist
Miguel Godreau—choreographer
Byron Goldstein—physicist
Vicky Gomez—student poet
Richard Gregory—psychologist
Shelley Grossman—photographer
Beatrice Harris—psychologist
Eric Hawkins—choreographer
Reuben Hersh—mathematician
Vivian Homer—linguist
John Holt—author
Enid Howarth—humanist
John Howarth—physicist
Henry Jaglom—film-maker
Suki John—choreographer
Peter Lax—mathematician
Eli Levin—painter
Berni Lujan—student/poet
Irwin Maltzman—psychologist
Karen McKinnon—poet
Elissa Melamed—writer
Jessica Mitford—writer
Ann Moul—painter
Shelia Nevins—film-maker
Eugene Newmann—painter
Anais Nin—writer
Rai Okamoto—architect/city planner
Alex Pitcher—student/poet
William Rohwer—psychologists
Fritz Scholder—painter
Douglas Scott—student/poet
Herbert Simon—psychologist/economist
Rosemary Sisson—television writer
Shari Steiner—writer
George Stoney—film-maker
Sara Sugahara—-choreographer
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Constance Sutton—anthropologist
Linda Tarnay—choreographer
Stan Ulam—mathematician
Jenny Vincent—musician
Gerald Vizenor—writer
Gilbert Voyat—psychologist
Doris Wallace—psychologist
Douglass Turner Ward—playwright
Brent and Marjorie Wilson—art educators
Marta Weigle—folklorist
Malka Wexler—social scientist
Elaine Wickens—educator
Michele Zackheim—artist

N.B.: This is a list of individuals whom I have quoted extensively and
many others who have furnished valuable background materials for this
book.
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Caudwell, Christopher, 29
career choosing, 46, 61, 94, 95, 187,

200
Carnovsky, Morris, 57
Cartier-Bresson, Henri, 27, 45
Cary, Joyce, 127
Casals, Pablo, 52, 61, 143-44, 207
Cezanne, Paul, 106-8
characterization, 132-33
Chargaff, Erwin, 187
Chein, Isidor, 79
chemists, 70, 178, 187
Chicago, Judy, 92, 99-100
childhood, 5, 13, 18, 21, 25, 26, 28,

30, 37, 68, 89, 91, 101, 104, 116,
118, 134, 174, 206-7, 220; infants
and vision, 22-23; memories of
education, 45-52; of musicians,
142-46; of scientists, 198-201; the
wonders and challenges of, 38-45

Childhood (Tolstoy), 48
Chomsky, Noam, 38-39, 207
choreography, 158-71
choreographers, 6, 20, 81, 151
chronology, 21, 22-23, 45, 57, 103,

116, 129, 146
chronometry, 190
Church, Joseph, 32
cinema verite, 103
Class, Codes and Control (Bernstein),

17-18
Clement, John, 190-91
cliche, 97, 109, 154, 158
Clurman, Harold, 6, 142, 157
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cognition, 85
collaboration, 100, 151, 155, 164,

179, 185, 186, 187-88, 200
color, 97, 124
commissioned work, 155
communication, 132, 138; across

generations, 14, 30, 34, 51, 117,
149, 185, 206, 208; dance as, 159;
inner thought and, 86, 114, 124;
nuances of expression in, 109

communitas, 94, 208
community, 19. See also sense of

belonging
composition, 102, 151-58, 165, 168
composers, 6, 146-51
concepts, 9, 70, 71, 108, 178, 180, 184
conceptualization, 17
Concerto for Piano and Orchestra

(Copland), 149
Concha, Joseph, 120-21
condensation of languages, 24, 75,

88, 139, 162, 215-18
Connor, Lee, 164, 165, 168
contemporaries, 57, 97, 122, 126,

148, 173
continuity of concern, 220-22
conventions, visual, 90, 91
Conversations with Casals (Corredor),

52
Copland, Aaron, 6, 9, 67, 142-57

passim, 206
core abilities, 141
Corredor, J. Ma., 52
courage, 60-62, 73, 79, 155, 180, 185
Courage to Create, The (May), 62
Covici, Pascal, 130, 131, 132
Cowley, Malcolm, 127
Craft, Robert, 40, 49, 142, 146
craftmanship, 57
Creative Experience, The (Rosner and

Abt), 20, 39, 84, 182
Creative Process, The (Ghiselin), 84
Creative Vision, The (Getzels and

Csikszentmihalyi), 93

creativity: active inferiority of, 221;
cycles of, 45, 72, 147, 156;
development of, 51; a magic circle
for, 127, 170; originality and, 189

Creativity and Intuition (Yukawa), 189
Creativity: The Magic Synthesis

(Arieti), 219
Crick, Francis, 86, 186-87, 214
critical distance, 115
criticism, 179
Croce, Arlene, 166
Csikszentmihalyi, Mihaly, 93, 220
culture, 11, 14, 19, 26, 28, 108
Cunningham, Merce, 19, 161, 165,

215
Curie, Marie Sklodovska, 47, 174
Curie, Pierre, 47, 174
curiosity, 41, 147, 173

dance, 19-20, 158-71; idiom in, 166;
notation for, 162; as public art, 164

Dance in America (Terry), 162
dance critics, 19, 158, 166, 168
dancers, 20, 158, 160, 164-65, 167,

169, 170
"Dark Meadows of the Soul, The"

(Graham), 162
Darwin, Charles, 57, 66, 69, 87, 88.

174, 193, 215
Darwin on Man (Gruber), 57, 215
Darwin, Erasmus, 57
Davis, N. P., 177, 188, 192
Death of a Salesman (Miller), 133
delight in creativity, 67, 78, 202
de Mille, Agnes, 165
Denby, Edwin, 168
Depression, the, 65, 149
Devil Finds Work, The (Baldwin), 49
dialectic in creativity, 8, 17-18, 137,

156, 196
dialogue between thinker and

thought, 5, 75, 128, 136; critical
distance and, 115

Diaries (Nin), 28, 29, 116
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Diary of an Artist (Soyer), 90, 101
diary writing, 115, 137
Dickens, Charles, 44
Dinner Party, The (Chicago), 100
discipline, 73-77, 79, 146, 207, 222
Donahue, H. E. F., 65
Dr. Faustus (Mann), 126, 129, 132,

221
Dostoevsky, 113-15, 139, 162
Double Helix, The (Watson), 43, 186;

concept for, 86
Drabble, Margaret, 32, 35, 38, 41,

55-56, 74, 115, 116, 126, 132, 212,
220

dramatist, 129
drawing, 90, 92
dreams, 62-63, 84, 103, 155
Dubos, Rene, 173
Dunaway, David, 65
Duncan, Isadora, 166
Dunham, Katharine, 170
Durrell, Lawrence, 59

East of Eden (Steinbeck), 130, 131,
137

echoic memory, 69
editing, 105, 114, 156, 165
education: formal and informal, 39,

41, 42, 48, 175, 176, 182, 183, 200,
208; institutions and, 16, 47, 54,
93, 94; memories of, 45-52

ego, 28
Einstein, Albert, 4, 16, 28, 38, 47, 67,

174-76, 180, 181, 192-96, 200, 208,
209, 211, 221; the thought
experiment of, 16, 85

Einstein, Jakob, 176
Eliot, George, 55
Emerging Goddess, The (Rothenberg),

63
emotions, 21, 67, 68, 88, 105, 124,

141-71, 159
Engman, Robert, 35
episodic memory, 70, 71

epistemologists, 108
Erikson, Erik, 38
"Eroica" (Beethoven), 153
"Excursions" (Feld), 159
experience, 22, 32, 106, 191-92, 196,

202; shared, 19, 34, 38, 79, 108,
158, 175, 178, 198; vicarious, 17

Expositions and Development (Craft),
68, 142, 146

family influence, 27, 34-45, 57,
60-61, 90-94, 116, 120, 130, 143,
173-76, 199

Feld, Eliot, 6, 20, 159, 164, 167
Fellini, Federico, 24, 102
Ferguson, Andrew, 23-24
Fermi, Enrico, 175, 177, 200, 206
Ferrer, Jose, 56
filming, 23-24, 102-6
filmers, 38, 67, 103, 105
Findings (Bernstein), 146
Finley, James D., Ill, 184
Firebird, The (Stravinsky), 151, 155
Flaubert, 133
fluency, 41, 49, 116, 187, 192, 202
focus, 22, 34, 47, 76, 167, 200, 209
folklorist, 50
folk music, 149-50
folksinger, 65
form, 59, 83, 98, 163
Frames of Mind (Gardner), 141
Franck, Martine, 27, 98
Franklin, Rosalind, 43, 188
Freud, Sigmund, 44, 219
friends, 5, 6, 48, 53
Frost, Robert, 79
Funke, Lewis, and John Booth, 56

Gahor, Dennis, 67
Galileo, 66
Galton, Francis, 219

, Howard, 119, 141, 144, 147
Gassner, John, 136
Gauguin, Paul, 71, 91, 198
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Gebhard, Heinnch, 146
Gell-Mann, Murray, 177
geologist, 66
Gelstalt psychologists, 85, 87, 108,

208, 211
Getzels, Jacob W., 220
Getzels, Jacob W., and Philip W.

Jackson, 60, 93, 94, 95
Ghiselin, Brewster, 84
Giacometti, Alberto, 62
Gide, Andre, 115
Gielgud, John, 37, 56
Gilman, Lawrence, 149
Glazunov, 145
Godreau, Miguel, 20, 160
Godwin, Gail, 32, 77, 81
Goethe, J. W. von, 78
Goldstein, Byron, 178, 191
Goodfield, June, 179, 180, 186, 202
Goodman, Paul, 208
Gorky, Maxim, 44
Gornick, Vivian, 199, 203, 221
Gowan, J. C., 87
Graham, Martha, 81, 162, 165, 166,

215
grammars, 102, 145, 168, 184
graphic art, 25-26
Gregory, Richard L., 16, 22, 108
Grossmann, Marcel, 209
Gruber, Howard, 3, 8, 57, 66, 78, 87,

88, 174, 193, 205, 210, 215, 220,
222

Guernica (Picasso), 137
Guilford, 189

Haber, Ralph, 22
Hadamard, Jacques, 4, 183
"Haitian Chronicles, The" (Ward), 135
Hawkins, Erik, 165, 166, 167
Hayes, Helen, 56
hearing, 14, 22, 25, 141
Heisenberg, Werner, 66, 173, 194,

195, 196, 209
Hellman, Lillian, 44, 46, 125, 126

Hemingway, Ernest, 74, 75, 136
Hereditary Genius (Gallon), 219
Hersh, Reuben, 174, 192, 198, 201,

202
Hesse, Herman, 59, 124
history, 11, 19, 65, 108
historians, 175, 186, 214
Hofstadter, Albert, 137
Holmes, Frederic L., 205, 214-15,

218
holography, 67
Holton, Gerald, 175, 181, 192, 195,

197, 198, 200, 205, 212, 218
Hooker, Joseph, 66
House at Pooh Corner, The (Milne),

120
Howarth, John, 84, 182, 183-84
Humboidt, Alexander, 187
Humphrey, Doris, 166, 168
Hunt, Morton, 2, 211
Huxley, Julian, 41-42, 46, 48

iconographic rationality, 181
identity, 49, 60. See also sense of self;

talent
imagery, 83, 88, 98, 100. See also

visual thinking
Imagery and Verbal Processes (Paivio),

87
images, 15, 16, 25, 29, 34, 84-88, 174
imitation, 54, 90, 147; copying, 93
immersion, 40, 59, 142, 206, 220
improvisation, 165
independent work, 46-47, 60, 180,

200
"Indian in Paris" (Scholder), 97
"Indians in Transition" (Scholder),

98
inner speech, 14, 29, 30, 85, 111-16,

117, 138-39, 215; percursor to,
119; processes of, 121

insights, 203
intelligence, 15, 141
Intelligent Eye, The (Gregory), 16, 22
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intensity (and absorption), 42-43,
54, 60, 62, 63, 73, 92, 129, 180,
219-20

intent, the realization of, 62, 124,
129, 168

"Intermezzo" (Feld), 159
internal and external thought, 18,

19, 22, 25-28, 30, 62, 86, 113-14,
138, 213, 222

interpretation, 22, 24, 28, 181
interviewing, 4-7
Intimate Journal (Gauguin), 71

Jackendorff, Ray, 141
Jackson, Jacob W., and Mihaly

Csikszentmihalyi, 93
Jaglom, Henry, 67, 68, 103-5
James, Henry, 55, 56, 127
James, William,. 101, 197
Johnson, Don, 20
Johnson, P. E., 202
]oseph and His Brothers (Mann), 126
Joys and Sorrows (Casals), 143

Kazantzakis, Nikos, 125
Kepes, Gyorgy, 21, 89, 107
kinesthetic imagination, 16-17, 85
Kirstein, Lincoln, 149
Kline, Morris, 182, 190
Knickerbocker, Konrad, 29
Koch, Caser, 176
Koch, Kenneth, 121, 122
Kodaly, Zoltan, 142, 150-51
Koestler, Arthur, 86, 186, 188
Kokoschka, Oskar, 21, 198
Kollwitz, Kathe, 92
Koussevitzky, Serge, 146
Krebs, Hans, 215
Kruger, T. H., 212
Kuhn, Thomas, 183,192, 196, 197

laboratory study, 2,136, 178,190
language, auditory quality of, 133

language (verbal thought), 26, 29,
33, 83, 86, 111, 178, 211; as an
afterthought, 138; as early
knowledge, 14, 16, 25, 117, 118;
figurative, 119

languages of the mind, 210-18
languages of thought, 8, 11
Language in the Crib (Weir), 118
Language and the Discovery of Reality

(Church), 32
Language and Thought of the Child

(Piaget), 118
Language of Visions, The (Kepes), 21,

89
La Pensee (Rodin), 7
Laurents, Arthur, 151
Lavoisier, Antoine, 215
Lawrence, D. H., 33, 120, 122
Lawrence, Ernest, 177
Lawrence and Oppenheimer (Davis),

188
Lax, Peter, 175, 176, 201
learning, 14, 39, 42, 51, 118, 199, 200
leitmotifs, 88
Le Penseur (Rodin), 7
Le Sacre du Printemps (Stravinsky),

155
letter writing, 5, 116, 130, 137, 195,
Levin, Eli, 92
Life, 90
Life and Letters (Darwin), 69
Life of the Mind, The (Arendt), 211
Lim6n, Jose, 159, 168
linguist, 38
literary critics, 29
Lloyd, Margaret, 165
Locke, John, 87, 88
Lockwood, Lewis, 153
logic, 201-4, 211
Lonely Deer, (Concha), 121
Lyell, Charles, 66

McDougall, Lome, 168
Mach, Ernest, 195
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MacKinnon, Donald W., 60, 92, 199
magic, 124, 127, 170
"Making of a Poem, The"

(Spender), 24-25, 139, 152
Making of a Scientist, The (Roe), 43,

85, 199
Maltzman, Irwin, 190
Man of Ann (Flaherty), 103
Mann, Paul, 135
Mann, Thomas, 67, 74-78, 126-32,

passim, 137, 214, 221
Mansfield, Katherine, 130-31
Martin, John, 19, 159
Martindale, Colin, 70
"Massacre at Wounded Knee"

(Scholder), 98
mathematics, 28, 178, 184
mathematicians, 4, 70, 84, 85,

174-76, 182, 183, 191, 192
Mathematical Experience, The (Hersh),

174
Maugham, Somerset, 53
Maurois, Andre, 72, 208
May, Rollo, 62
meaning, 20, 22, 25, 79, 97, 133, 201
Medawar, P. B., 7, 183
memory, 68-73, 104. See also

recollection
Memoirs of a Dutiful Daughter

(Beauvoir), 30
Memories (Huxley), 41
mentors, 61, 177-79, 199-201. See

also predecessors; teachers
Metamorphosis (Schachtel), 26, 33
metaphor, 28, 136
metaphors for thinking, 18, 66, 88,

101, 122, 131, 136, 139, 182, 184,
186, 188, 197, 215

Michelangelo, 53
Michener, Diana, 83
microbiologist, 187
Mill on the Floss (Eliot), 55
Miller, Arthur, 133, 136
Miller, Bill, 49

Miller, Henry, 112, 139
Milhkan, R. A., 218
Mind and the Eye, The (Arber), 108,

181
Mind's Best Work, The (Perkins), 5
Mitford, Jessica, 5, 116, 220
models for children's poetry, 122
Moore-Russell, Martha, 88
movement, 13-21; dance, 19,

158-71; developing ideas of, 159;
the logic in, 158, 161, 166, 168;
moving images of thought, 101-6

Moyers, Bill, 176, 199
Mozart, Leopold, 41
Mozart, Wolfgang Amadeus, 40, 49,

142, 206
Murdoch, Iris, 77
music, 141-58; apprenticeship in,

142-46; choreography and, 159,
160-61; linguistic analogies for,
156; tradition and innovation in,
146-51; themes and variation in,
151-58

musicians, 40, 52, 130
musicologists, 40, 150, 153, 154
My Life (Kokoschka), 21

Nagrin, Daniel, 165
Natural History of the Mind, The

(Taylor), 212
Neddermeyer, Seth, 17, 188-89
Needle's Eye, The (Drabble), 132
Neisser, Ulrik, 22, 69
Neruda, Pablo, 124, 125, 206
neurologist, 67
Newell, Allen, 191, 202
Newmann, Gene, 67, 95-96, 98, 220
Newton, Isaac, 174
Nin, Anai's, 28-29, 33, 50, 54, 55, 99,

104, 115, 116, 117, 220
Northrop, 167
notebooks and sketchbooks, 5, 75,

121-22, 139, 152-54, 160, 193,
214-15
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"Notes on the Dance" (Dunham),
170

Novel of the Future. The (Nin), 28

observation, 13, 14-15, 19, 31, 42,
48, 51, 115, 174, 180, 181

"Ocean" (Tarnay), 169
Odd Woman, The (Godwin), 32
Olby, Robert, 186, 187
openness, 26, 60, 67, 73, 92, 179,

207, 220; as breadth and flexibility,
187; insight from watching, 182.
See also repetition

Opinions of Oliver Allston (Brooks), 76
Oppenheimer, 188-89
opposition, 67; criticism, 179
orchestration, 147, 154, 156
Origin of Species, The (Darwin),

57
Our Town (Wilder), 129

painting, 97-99, 102, 156, 209
painters, 8, 21, 51, 53, 61, 67, 71, 83,

89, 92, 93, 95, 96, 100, 137, 165
Paivio, Allan, 87
paradigm change, 192-94, 197, 209
passion, 67, 79, 173, 218-23. See also

tension
Pasteur, Louis, 48
patience, 73
Patrick, Catherine, 136
Pauling, Linus, 70, 187, 202
"Paz" (Ramirez), 20, 160
Penfield, Wilder, 67
perception, 21-23, 70, 106-8, 167
Perkins, David N., 5, 128, 130, 136
perspective, 26, 91
Peter, R., 176
"Phaedra" (Graham), 162-63
philosophy, 139, 1%, 211
philosophers, 1, 20, 83, 137, 138,

167, 181
photography, 27, 90

photographers, 27, 45, 71, 83, 98
physician, 179
physics, 16, 194, 1%
physicists, 4, 17, 47, 67, 84, 85, 86,

175, 177, 178, 184, 186, 187, 189,
190, 191, 218

Physics and Beyond (Heisenberg), 66,
173, 194

Piaget, Jean, 2, 15, 87, 108, 118, 138,
211

Picasso, 137, 209
Pinter, Harold, 134
planning (plotting), 114, 119, 129,

138, 155, 159, 161, 162
Playing with Infinity (Peter), 176
playwrights, 44, 133-36
poets, 24-25 , 59, 68, 120-24
Poincare, Jules Henri, 183, 185
Polzer, Viktor, 222
Popper, Karl, 181
Porter, Katherine Anne, 74
Possessed, The (Dostoevsky), 114
posture, 17, 18
predecessors: distant teachers, 61,

92; teachers of the past, 50. See
also mentors; teachers

"Prelude" (Mansfield), 130
"Primavera" (Tarnay), 169
Protean Body, The (Johnson), 20
protocol analysis, 2, 191
Proust, Marcel, 72
psychoanalysis, 28
Psychoanalyst and the Artist, The

(Scheider), 62
psycholinguist, 141
psychologists, 2, 3, 15, 16, 17, 22,

23, 26, 32, 57, 60, 69, 70, 79, 85,
87, 92, 101, 108, 119, 128, 136, 137,
182, 189, 190, 193, 201, 202, 211

Psychology of Invention in the
Mathematical Field, The (Hadamard),
183

"Putting the Seed" (Frost), 79
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Ramirez, Ariel, 160
Rank, Otto, 54
reading, 46, 125-27, 134, 173, 175,

187
Realms of Gold, The (Drabble), 132
recollection, 21, 34, 40, 48, 68, 101,

125; cues for, 17, 88
re-experiencing, 16, 25
reflection, 34, 83
reflective sources, 2
regenerativity, 78, 156, 210, 220
rehearsal, 25, 118, 128, 147, 169
Reiner, Fritz, 146
Reis, Ferdinand, 152
religion, 66
remembering, 17
renewal, 38, 45; regenerativity, 78,

156, 210, 220
repetition, 6, 157, 185
Report to Greco (Kazantzakis), 125
representations, 9, 14-17
research, 46, 69, 86
revision, 75. See also editing
rewards, 78, 95, 221
rewriting or reworking, 5, 73
Reynolds, Christopher, 153
Rhys, Jean, 125
Rimsky-Korsakov, N. A., 147, 156
risk, 65, 93, 185
Rivera, Diego, 51
Robbins, Jerome, 151
Rodin, Auguste, 7
Roe, Anne, 43, 46, 85, 87, 189, 199,

212
Roerich, Nicolas, 155
Rohwer, William, 17
Rolland, Romain, 153
Rosner, Stanley, and Lawrence

Abt, 19, 38, 67, 84, 161, 182
Rothenberg, Albert, 63, 141
Rutherford, Ernest, 86

sampling method, 6-7

Sanford, Nevitt, 4
Santayana, George, 79
Sarton, May, 72, 75, 222
Sartre, Jean-Paul, 125
Sayre, Ann, 43
Schachtel, Ernest, 26, 33, 86
Schauffler, Robert Haven, 147
Scheider, Daniel E., 62
Scholder, Fritz, 83, 93-94, 97-98
Schrodinger, Erwin, 187, 196
science, 183, 192
scientists 57, 66, 69, 178, 198, 200.

See also by discipline
sculpture, 7, 100
sculptors, 7, 35, 53, 62
Seeger, Pete, 65
selection, 24
self-confidence, 45, 73, 77, 130. See

also sense of self
self-expression, 50, 65, 94, 96,

97-100, 165, 208
sense of belonging, 19, 94, 137;

building human connections, 117,
139

sense of self, 15, 78, 93-94, 99, 176,
199, 220; self-confidence, 45, 73,
77, 130

sense of wonder, 38, 42, 91, 174,
180, 202

sense of the world, 15, 21, 106, 108,
220

Shahn, Ben, 8, 81, 96, 101, 102, 156,
214

Shakespeare, William, 56, 133
Shape of Content, The (Shahn), 101,

214
Shapiro, Miriam, 100
shared experience, 19, 34, 38, 79,

108, 158, 175, 178, 198
Ship of Fools (Porter), 74
Shostakovich, Dimitri, 143, 145, 147
sight and thought, 85, 108. See also

visual thinking
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Simon, Herbert, 2, 191, 201, 202
singleness of mind, 43. See also focus
Sisson, Rosemary, 133, 213
Six Suites for Cello Solo (Bach), 207
Smile Please (Rhys), 125
society, 31, 34, 170
socialization, 13
social scientists, 85
sociologists, 17
Sokolow, Anna, 164
Solovine, Maurice, 195
sound, 14, 133; hearing, 22, 25, 141
Soyer, Moses, 91
Soyer, Raphael, 34, 90-91, 101, 207
space, 21, 24, 89
Speak to Me, Dance with Me (de

Mille), 165
speaking, 117, 133
Spender, Stephen, 5, 24-25, 68, 69,

73, 121, 139, 152, 213
Stein, Morris, 219
Steinbeck, John, 130, 131-32, 137
Stoney, George, 103
Story of a Novel, The (Mann), 126,

129, 221
Stravinsky, Igor, 68, 69, 142, 145-48,

151, 155-56, 161, 213
stream of consciousness, 101
structure of the mind, 9, 15
Structure of Scientific Revolutions, The

(Kuhn), 183
style, 53, 71, 75, 115, 128, 198
Sugihara, Sara, 159
Summing Up, The (Maugham), 53
Swann, William, 177
symbols, 8, 101, 215
synthesis, 77, 157, 162, 165, 170,

185-86, 193, 195
Szent-Gyorgyi, Albert, 67, 176, 198
Szigeti, Joseph, 142

talent, 43, 70, 72, 141, 143-44, 159,
219

Taper, Bernard, 160
Tarnay, Linda, 158, 168, 169-70
Taylor, G. R., 212
Tchaikovsky, Modeste, 154
Tchaikovsky, Peter Ilich, 73, 74, 78,

154
teachers: distant, 61, 119-21, 135,

145-48, 159, 207; memories of,
45-52. See also mentors;
predecessors

technique, 57. See also discipline
Te Deum of Budavdr (Kodaly), 151
television, 24, 90, 133
television commentator, 176
temperment, 62, 219
tension, 8, 18, 66, 78-79, 131, 137,

143, 160, 163, 198, 208, 222. See
also intensity

Terman, L. M., 219
Terry, Walter 162
Testimony (Shostakovich), 143
Tharp, Twyla, 168
theater, 133-36
theme, 129, 151, 153, 169
Themes and Episodes (Stravinsky),

161
theory, 17, 69, 194-96
thinking, 9, 14, 23, 45, 180, 210;

accounts of, 3, 34, 67; computer
simulation and, 202; conscious
and unconscious, 63, 70, 87, 101,
105-6; intuitive, 182-83, 192, 196;
language of the mind, 210-18;
logic and metaphor, 201-4; the
mind at work, 77; modality in, 71,
211, 215, 218; scaffolding of,
206-10; scientific, 184, 197-201;
sources of, 11, 18. See also thinking
trajectories; verbal thinking; visual
thinking

thinking trajectories, 24, 76, 96, 115,
152, 157; anomaly to

integration, 192; developmental,
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127, 169; inferential, 191; sequence
and simultaneous, 218

thinking-aloud, 2, 112, 118, 128, 136,
139, 191

Thomas, Dylan, 122
Thoreau, H. D., 115
Thought and Language (Vygotsky), 26,

113
Through the flower (Chicago), 99
Tolstoy, Leo, 48
touch, 13, 14, 22
Toulmin, Stephen, 3
Tovey, Donald F., 154
Towards Reality (Berger), 54
trauma, 43-44, 63
trial and error, 201
Troyat, Henri, 48
Tyler, Anne, 63

Ulam, Stan, 70, 72, 174, 175
Unanswered Question, The (Bernstein),

141
unique, the, 60
universal, the, 60, 111, 141, 193, 220
Up the Down Staircase (Kaufman), 133

Vengerova, Isabella, 146
verbal thinking, 14, 111-39, 212;

from dialogue to thought, 116—19;
linguistic analogy for music, 156;
the magic of words, 119-27, visual
imagery and, 123, 124, 127, 138,
167, 188, 195, 212. See also writing

Verne, Jules, 173
viewpoint, 24, 99, 106-7, 114, 160,

193-95
vision, the language of, 21-30
visual imagery, 28, 33, 184
visual primacy, 21
visual thinking, 4, 71, 83, 97-100,

161, 181, 211, 212; genesis of,
89-96; grammar of, 102; habits of

seeing, 109; moving images,
101-6; networks of, 106-9

Visual Thinking (Arnheim), 86, 211
Vygotsky, L. S., 3, 26

Wallace, A. R., 193
Walter, Eugene, 102
Walter, Grey, 212
Ward, Douglas Turner, 134-35
Wasiolek, Edward, 113, 115
Watson, James, 186, 187
Watson, John B., 84
Waves, The (Woolf), 170
Weigle, Marta, 50
Weir, Ruth, 118
Weld, Tuesday, 104
Welles, Orson, 104
"West Side Story Log" (Bernstein),

151
What is Life? (Schrodmger), 187
Whitman, Walt, 122
Wickes, George, 112
Wiener, Leo, 207
Wiener, Norbert, 207
Wilder, Thornton, 129
Wilkins, Maurice, 86, 187, 188
Wilson, Brent, 89-90, 93, 206
Wilson, Marjorie, 89-90, 93, 94, 208,

220
Winteler-Einstein, Maja, 176
Wishes, Lies, and Dreams (Koch), 121
Wollstonecraft, Mary, 87
Women in Science (Gornick), 199, 221
Woolf, Virginia, 56, 61, 79, 99, 112,

137, 139, 170, 208, 215
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