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ABSTRACT: This article (a) sketches briefly some sys-
temic aspects of creative work as part of the rationale
for the use of the case study method, (b) outlines a
spectrum of processes that can be grouped as the “vi-
sionary function,” which includes metaphor and other
[figures of thought, and (c) illustrates the previous points
by examining both Jean Piaget’s creative work and his
ideas about creative work, drawing on unpublished
interviews and other sources. Special attention is given
to an ensemble of metaphors and other figures of
thought that play important roles in Piaget’s thinking.
These include the circle of the sciences, nourishment
and growth, biology and knowledge, toys, projection,
possibilities, incubation, writing as thinking, internal
logic, music, morality and structure, adolescent
dreamer, ascent, and ascending equilbration.

In earlier times (i.e., the turn of the century), the study
of creativity meant, more than anything else, the study
of imagery. More recently, however, problem solving
has taken first place as almost synonymous with crea-
tive thinking. Indeed, Productive Thinking
(1945/1959), the seminal work of the Gestalt psychol-
ogy founder Max Wertheimer, might equally aptly have
been called either Creative Thinking or Problem Solv-
ing. Wertheimer’s protégé, Karl Duncker (1945), did in
fact title his classic and still seminal monograph On
Problem Solving. Newell and Simon’s (1972) monu-
mental work is Human Problem Solving. Although
problem solving looms large in the scientific enterprise,
it does not stand alone. Other activities—including
problem finding, making metaphors, absorbing know!-
edge produced by others, collaborating, disseminating,
and so on—all play their roles.

In this article I draw attention to relations between
creative scientific work and our knowledge of varieties
of phenomenal experience. I focus on still relatively

neglected facets of scientific work: the visionary func-
tion, ensembles of metaphor, insight and under-
standing, a high level of aspiration, and the joy of
discovery. Without these, the scientific enterprise
would be impossible. As I have recently written else-
where, the motivational and social aspects of creative
work remain to be systematically explored (Gruber, in
press).

In spite of many qualifications, few will deny that
major features of the scientific enterprise involve con-
structing or discovering some sensible relation between
evidence and theory. The scientist must produce appro-
priate transformations in both directions, moving be-
tween sensuous experience and conceptual thought. For
this reason, I advance the idea that there is a kind of
“experiential space” in which the creative scientist can
move around and come to navigate coherently, search-
ing for correspondences, isomorphisms, complemen-
tarities, pathways, and stable structures—in short, all
sorts of relations of fitness or appropriateness. In exam-
ining scientific work, too, one end product is words.
Both before and after all is done—in the form of experi-
ment, systematic observation, equations, and dia-
grams—something must be said. This is why metaphor
is so important: Lying somewhere in the middle of the
visionary spectrum, it serves as a bridge between con-
ceptual thought and sensuous experience.

By the visionary function, I mean a wide spectrum
of types of experience ranging from perception to con-
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ception. These experiences must form some sensible
relation with one another if intellectual life is to be
coherent and even possible. These various “takes” on
the world can communicate with and modify each other.
There is no privileged sequence or direction of these
interactions.

In addition to looking at each of these separable
aspects of the experiental space, we must also consider
them together, both in their interactions and mutual
influences and in the ways in which they complement
each other. Up to the present, they have usually been
the province of investigators working in different dis-
ciplines and on vastly different timescales. It is now
necessary to bring these disciplines to bear in a more
integrated way on the study of creative scientific work.

The enterprise of science is primarily cognitive in
nature. It has to do with how we know the real world,
how we make discoveries, how we understand. Insofar
as it originates new knowledge, it is a prime example
of the creative process. But we should not forget that
science also has social, aesthetic, emotional, and moral
aspects.

I turn now to my main subject, the study of scientific
creators at work. A great deal of psycholegy focuses
either on species-typical or average performance of a
prototypical human being, or on what Jean Piaget called
the epistemic subject. But a full-blooded psychology
requires knowledge of the atypical subject, the optimal
performer~humanity at its best. This presents new chal-
lenges, both conceptual and methodological. Among
other things, it is necessary to accumulate a fund of the
kind of knowledge that can best be gotten by detailed,
intensive case studies. This is not yet a mainstream
activity, even among devoted students of creativity. In
moving in that direction, we should not be afraid of
criticism for avoiding generalizations from the extraor-
dinary to Everyperson, or vice versa.

Creative work is so complex that its students often
simplify their approach. This leads to cycles of emer-
gence and disappearance of research fashions. One
year, problem solving is the hot topic; the next, it’s
divergent thinking. Then metaphor gets its turn. Then
intrinsic motivation. Then we follow the flag to social
influences, mentors, merchants, power brokers, prizes,
and other extrinsic motivations. Meanwhile, in another
whirlpool, we may circle from primary processes to
cognitive science, from purposefulness to chance, from
steady work to sudden insights. Some of these move-
ments are sheer faddism; others are important manifes-

tations of natural thythms in the movement of thought.
For example, on oscillations between atomism and
holism, see Pledge’s (1939) interesting book, Science
Since 1500.

If, in this article, I focus on some aspects of the
creative process, I do not mean to deny the importance
of others or of the knowing system as a whole. In this
article, 1 (a) sketch briefly some systemic aspects of
creative work as part of the rationale for the use of the
case study method, (b) outline a spectrum of processes
that can be grouped as the visionary function, which
inciudes metaphor and other figures of thought, and (c)
illustrate the previous points by examining 'both
Piaget’s creative work and his ideas about creative
work, drawing on unpublished interviews and other
sources.

The Evolving Systems Approach

We can characterize the creative person as a complex
evolving system composed of three main subsys-
tems—organizations of knowledge, purpose, and af-
fect. We take these to be only loosely coupled with each
other. Whathappens in one part of the whole conditions
and shapes the rest, but not deterministically: Each part
has also a life of its own. The net result of this loose
coupling leads to our sense of the inherent indetermi-
nacy, or freedom, of creative work.

The development of responses to music provide a
good example of loose coupling. When we first hear
Beethoven’s Ninth Symphony, we may be stirred to our
souls. On subsequent hearings, our knowledge of the
piece increases, probably up to some limit. Meanwhile,
our emotional reactions also change, but in their own
ways, waxing and waning according to various circum-
stances not entirely related to our cognitive awareness
of the piece. These two streams of experience, then, are
only loosely coupled. The same might be said of a
scientist’s reactions to a just-hatched scientific discov-
ery. Humphrey (1992) recently wrote an interesting
discussion of the relations between different streams of
experience.

This notion of loose coupling applies. also to the
relation of the individual with society. The fact that
creative people, like everyone else, are social beings,
part of a social system, does not strip them of their
freedom and individuality.

The emphasis on complexity, system, and loose
coupling motivates the importance we give to the case
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study method. Of course, there is often value in isolating
one or another facet of the whole for intense scrutiny,
and here experimental methods are indispensable. But
it is the special responsibility of the student of creative
work to always strive to reestablish and maintain a view
of the system functioning as a whole. In this regard, I
particularly like a remark by Wittgenstein (1969) in his
essay, On Certainty: “When we first begin to believe
anything, what we believe is not a single proposition, it
is a whole system of propositions. (Light dawns gradu-
ally over the whole)” (p. 21). But in order for that to
happen, one must at least try to examine the whole.
Above all, we should not get so involved in our special-
ized branches of knowledge that they become black
holes from which no light can ever escape.

One very general finding from examining creative
lives in some detail goes well under the name of plural-
ism. There is not one great X—a variable or trait—that
characterizes or explains the creative person or creative
process; there are many such facets. Taken together,
these express the functioning, the continuous function-
ing, of the creative system. Thus, there is not one great
insight, but many such moments—one of which may or
may not turn out to be among a few of the crucial ones.
Also, there is not one great mentor, but interlocking
circles of social relations, with a few mentoring rela-
tionships appearing and disappearing in the course of
time. Thus too, there is not one central motive, but a
number of them forming a system that governs the
conduct of the creative person. Part of this motivational
system, the creator’s organization of purpose, I have
dubbed the network of enterprise.

And thus too, there is not one great image or ruling
metaphor at work, but whole sets of them, which I call
ensembles of metaphor. Of course, ensemble is the
French word for “together.” But in both French and
English it means more—a unit or group of complemen-
tary parts that contribute to a single effect. Thus, inevi-
tably, the fitting of part to part leads back to the concern
for properties of the developing whole.

The Visionary Function

By and large, we do not, in our research on creators’
evolving systems, ask why the person is creative, but
rather, how does he or she do the work? To elaborate
on a systemic approach to creative work, it is of the
utmost importance to explore the mutual relations

among the different sorts of phenomena that enter in.
Otherwise, every new discovery may simply burden us
with an increase in bewilderment at the complexity of
it all.

I use the term visionary function to capture the
interconnectedness of phenomenal experience at differ-
ent levels, and indeed, of experience and action. I use
the term to get beyond the literally visual and quasi-vis-
ual of much imagery research. Remember, we call Saint
Joan a visionary because she heard voices. The voices
she heard were those of Saint Michael, Saint Catherine,
and Saint Margaret—none of whom she had ever seen
in the flesh, nor heard nor touched. When the Reverend
Martin Luther King, Jr. said “I have a dream,” he was
speaking of a world he had never known in reality.

Thus the choice of the word visionary is itself a
metaphor. There is more to be seen than one sees with
the “eye of the body.” There is also what Darwin called
the eye of reason. There is a spectrum of quasi-percep-
tual phenomena. Our language reflects something im-
portant they all have in common: Regarding each of
these phenomena, we are liable to say “I see,” meaning
“Iunderstand,” or “T hear you.” Moreover, when we say
“I see” in this sense, we intend a certain immediacy of
experience. Furthermore, each of these phenomena
plays a special role in creative thought. Near one ex-
treme, that closest to actual perception, we have after-
images—brief continuations of direct perceptual proc-
esses. Next we have icons and echoes—short-term
memory images that last long enough for information
to be read off of them. Next we have images of the kind
that are usually intended when we speak of imagery—a
kind of long-term recall of things once actually per-
ceived, as in Galton’s (1883) pioneering “breakfast
table” questionnaire, or as in “imageless thought.”

We come next to a kind of abstract imagery, what
Miller (1984) called Anschaulichkeit. In Miller’s ac-
count, much of early 20th-century physics labored un-
der the conviction that certain fundamental physical
ideas were nonvisualizable, and that imagery could play
no role in modern physical thought. But in a develop-
ment climaxed by the invention of Feynman diagrams,
the existence of a type of abstract imagery became
clear—diagrammatic conceptions of things that are in
principle not perceptible, but can be diagrammed or
schematized in an intuitively direct manner, hence An-
schaulichkeit. It should be noted that these visualiza-
tions are not necessarily visual images. A person with
primarily kinesthetic imagery, for example, might cre-
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ate such a visualization at the blackboard, or speak an
illuminating sentence.

Finally in this spectrum there are the mental events
we have in mind when we use the term visionary.
Imaginings of states of the world, or of society. remote
in space and time, fall into this category—as do general
philosophical beliefs that are not directly testable by
ordinary scientific inquiry but that nevertheless guide
certain forms of thought. Utopian thought is an example
of such idealizations; and in physical thought, there are
perfect vacuums and frictionless machines, states of
affairs that can never exist in reality but are essential for
rational thought.

By “visionary function as a whole” then, I mean not
one or other of the regions of this spectrum, but the
whole gamut taken together—and not merely as a set
of types, or a unidirectional order of dominance, or a
deterministic sequence—but as a space of possibilities
in which manifold relations and transformations can be
explored. Or, as Wittgenstein (1969) put it:

Think of chemical investigations. Lavoisier makes experi-
ments with substances in his laboratory and now he concludes
that this and that takes place when there is burning. He does
not say that it might happen otherwise another time. He has
got hold of a definite world-picture—not of course one that
he invented; he learned it as a child. I say world-picture and
not hypothesis, because it is the matter-of-course foundation
for his research and as such also goes unmentioned. (p. 24)

The place of metaphor in this experiential spectrum
is elusive, for it is both a part of the spectrum and a tool
for capturing relations within it. Some metaphors have
an everyday content and others reach for abstractions.
Spurgeon (1936), in her classic work, Shakespeare’s
Imagery, found that Shakespeare had many images of
everyday life, but also quite a few that reached for the
stars.

My contention is that metaphors can best be under-
stood as part of the visionary function, as tools for the
transformation of experience from level to level. Atone
extreme is direct perceptual experience, at the other,
various kinds of abstract imagery. For convenience, I
begin the discussion closer to one end than the other,
but that is not an assertion of priority either of the
perceptual or the conceptual end. In short, metaphors
and ensembles of metaphor are an integral part of
working systems of beliefs.

Among the simplifications I have committed in pro-
posing this spectrum of types of experience is the

saummary treatment of ordinary kinds of perception,
knowledge, belief, and expectancy that arise from in-
spectifig the world and acting in-it. Not only do these
forms of experience influence each other; in important
cases:they resist such influence. For survival, we must
see the tiger in the brush whether we expect the tiger or
not. Such relations between perception, belief, and
knowledge have been studied in the experimental labo-
ratory (e.g., see Gruber & Dinnerstein, 1965), but little
connection has been made between such work and
studies of scientific creativity.

As for the moral aspect of science, bear in mind there
are several kinds of morality: religious morality, justice
morality (as studied by Kohlberg, 1984; Piaget,
1932/1968), the morality of caring (as studied by Gilli-
gan, 1982), planetary morality (Rachel Carson, 1954,
is an emblematic_figure here), and truth morality (as
examined by Asch, 1987; Campbell, 1990). Insofar as
science is guided by moral considerations, it is primar-
ily truth morality that is at stake in scientific work. But
the other kinds come into play too, the overall profile
differing between persons, between cultures, and be-
tween historical periods and circumstances. It would be
naive to ignore the fact that there are no perfect moral
beings; nevertheless, moral codes and exemplars carry
weight, have force. In our own era perhaps we see
emerging a serious concern for planetary morality. Sci-
entists among others will be giving increasing attention
to such matters. Later in this article, I return to the
relation between science and values in Piaget’s think-
ing.

A Historical Note

As behaviorism declined, interest in imagery and
other cognitive functions rose. When imagery began to
come into its own, there was some recognition of this
spectrum of phenomena, of the isomogphisms and
transformations going on between image and metaphor,
for example. But a narrowing and fragmentation soon
set in. When Miller, Galanter, and Pribram (1960)
(self-styled “subjective behaviorists”) wrote their influ-
ential book, Plans and the Structure of Behavior, they
began with a poetic image of the world taken from The
Image, a book by the economist Boulding (1956). This
represented a promise to deal with both image and plan.
But there is far more about planthan about image in the
rest of the book. Moreover, Miller et al. were very clear
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about their concept of image: “The Image is all the
accumulated, organized knowledge that the organism
has about itself and its world” (p. 17). That is neither
phenomenally nor cognitively the same as the usual use
of the term, as in “mental imagery.” Later, imagery
research bounced back but in a narrowed form—more
amenable to experimentation—so that by far the greater
part of contemporary imagery research is restricted to
phenomena close to the literal perception end of the
spectrum, such as the imagined rotation of a visual
image of a cube.

The development of imagery research is an impor-
tant advance. Nevertheless, if pursued in isolation it will
not achieve the integration we need for understanding
creative scientific work, the grasp of the visionary
spectrum as a functional whole.

There is a wealth of evidence of all sorts of connec-
tions among different parts of this spectrum. Our
knowledge of false memories shows that an experience
once imagined can become as psychologically real as
something actually seen and remembered (Loftus,
1993). The classic Perky (1910) experiment showed
how a percept could be mistaken for an image. One
sometimes fails to distinguish between a book read and
afilm seen; the elements of the two versions fuse. Piaget
cited an example of this type from his own life and
reports related findings in research on the development
of children’s imagery (Piaget, Inhelder, & Sinclair-de
Zwart, 1968/1973). It should be noted that for the most
part these interactions are probably adaptive and useful,
as when audition and vision cooperate in making an-
other’s speech more audible.

A recent elegant study by Shepard and Cooper
(1992), supported by an independent study by Izmaia-
lov and Sokolov (1992), shows that the color circle,
Red-Orange-Yellow-Green—Blue~Violet —and back to
Red, is found both at a perceptual level and at a semantic
level. It would be strange indeed if a magnificent edifice
such as human language was not well adapted for
truthfully representing isomorphisms and other rela-
tions among different realms of experience.

It is widely agreed, or at least supposed, that levels
of experience remote from direct sensuous experience
are by that token flexible and well suited to the needs
of creative thought. Indeed, Richards (1936) warned
against assuming too tight a relation between literal
visual imagery and metaphor. While it would be hard
to imagine the world of metaphor without roots in
sensuous experience, these two different parts of the

experiential spectrum should not be identified or fused
with each other just because they have some formal and
semantic similarities.

Ensembles of Metaphor

I use the term metaphor broadly to cover images,
similes, metaphors, thought experiments, and other fig-
ures of thought. This usage is not unlike a recommen-
dation by Richards (1936); Spurgeon (1936); the poet
Nemerov (1978), when he spoke of figures of thought;
or Danziger (1990), when he wrote of metaphorical
schemata and metaphorical systems.

One illustration shows how broad the meaning of
metaphor can be. You see moving vans all over Athens
emblazoned with the word Metaphor. There the word
means “to transfer,” just as we use it to mean “to transfer
a meaning from one thing to another.”

A telling case in point—John Locke’s (1690/1959)
ensemble of metaphors for the acquisition of knowl-
edge—shows the need to consider the ensemble of a
thinker’s metaphors, rather than each in isolation. Noth-
ing could be more familiar to psychologists than
Locke’s image of the tabula rasa, the blank tablet on
which experience inscribes knowledge—standing for
the passivity of the knower before the inscribing world.
And yet, as a description of Locke’s thinking, this is at
best a half truth. The Essay Concerning Human Under-
standing (Locke, 1690/1959) opens with an entirely
different metaphor: The knower is a hunter after ideas;
he sends his trusty falcon out into the world, and the
bird brings back new knowledge. Of course, discoveries
made on the wing must be classified and organ-
ized—these active processes are captured in another
metaphor, the “commonplace book,” which is both a
real notebook and scrapbook combined, as well as a
metaphor for organizing activities of mind. Locke
wrote extensively on how to organize and index such a
record of experience. The word commonplace did not
mean ordinary, it meant “common place.” Aristotle
used a similar term for the place where you put together
things that go together, as in the act of classification.
Put more generally, all of Locke’s metaphors, including
the tabula rasa, are related to his political philoso-
phy—his questioning of the divine right of kings.
Knowledge, Locke (1690/1959) insisted, is not handed
down from monarch to monarch, not handed down at
all—but hard won through active search and experience
in the world.
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In scrutinizing an ensemble of metaphors, then, it is
crucial to ask how does this metaphor work in this
particular belief system? Merely categorizing meta-
phors and other figures of thought by form or by content
is not enough. For example, there are many cases in-
volving light as a metaphor for creativity, but they have
very different meanings, as in the following.

Lightning as Metaphor for Creativity

Sudden insight is a bolt of lightning striking the
creator. The new idea comes all at once, it happens to
the person, and it is a rare or singular event. I have
discussed elsewhere (Gruber & Davis, 1988) how erro-
neous a description of real lightning this suggests, but
that.does not concern us here.

Lightning is used in an entirely different sense by
Wordsworth (1799/1979) in an early version of his
autobiographic poem, The Prelude. Here lightning is
“gentle,” touching the poet and shaping his destiny,
rather than striking him with an idea. Wordsworth made
it clear that he is that person:

The mind of man is fashioned and built up

even as a strain of music. I believe

That there are spirits which, when they would form
A favored being, from his very dawn

Of infancy do open out the clouds

As at the touch of lightning, seeking him

With gentle visitation—quiet powers,

Retired, and seldom recognized, yet kind ... (p. 3)

Lightning appears in Shelley’s (1819/n.d.) preface
to Prometheus Unbound, a classic poem of revolt:
Prometheus against Jupiter. No wonder the rebel
Shelley can write of lightning as emanating from within
the poet’s mind.

The great writers of our own age are, we have reason to
suppose; the companions and forerunners of some. unimagi-
ned change in our social condition, or the opinions that cement
it. The cloud of mind is dischasging its collected lightning and
the equilibrium between institutions and' opinions is now
restoring, or is about to be restored. (p. 227)

Light is used in a different sense in the quotation
from Wittgenstein (1969): “Light dawns gradually over
the whole.” Light and fire appear as key images of
creation and creativity in the Bible, in Blake’s poetry,
in Shelley’s—but the sense of each metaphor must be
worked out in each case, from its place in a system of
beliefs and feelings.

Ensembies of Metaghor in an
Individual’s Thoupht

Let us examine the ensemble of metaphors that occur
not in a discipline (as in Leary’s, 1990, Metgphors in
the History of Psychology) and not in a language taken
as a whole (as in the work of Lakoff & Johnson, 1980)
but in the formation of a system in-an “individual”, We
soon come on one very primitive question: How many
metaphors make an ensemble?

Treatments of ensembles of metaphors choose, if
you will, very different degrees of magaification. This
results in very different counts of the numbers to be
considered. At one extreme, you have the ideathat there
is.1 great metaphor. Pepper’s (1942) influential book,
World Hypotheses, speaks of 4 great organizing meta-
phors—formism, mechanism, contextualism, and or-
ganicism. But he insists that to be a.good and coherent
thinker you should be guided by only ! of these and
avoid making a mess of things by conflating them all.
So Pepper’s basic. metaphor number is 1 or, at.most, 4.

Merton (1965), in: On the Shoulders of Giants, dis-
cussed the history of 1 metaphor-—Newton’s phrase, “If
I have seen further it is because I stood on the shoulders
of giants.” Gould (1987), in Time’s Arrow, Time's
Cycle, liked dichotemies, 2 metaphors.at atime—linear
time and circular time. To be fair, in the way metaphors
interact, other metaphors arise. But he is aiming at a
very small number, 1 or 2.

At the other extreme, and there are really very few
examples like that in Spurgeon’s (1936) book, referred
to earlier. She found more than 6,000 metaphors in all
of Shakespeare’s plays. She used the word metaphor in
a very extended sense, as I do here. She found about 10
metaphers per page in Shakespeare’s work.

Somewhere in between those two extremes, my own
numbers. range from about 5 to 20. In my essay on
Darwin’s “images of wide scope,” focusing especially
on his image of the irregularly branching tree of nature,
I found 5 or 6 metaphors or families of metaphors
(Gruber, 1978). My student Jeffrey Osowski (1989), in
his study of William James’s metaphors in the cele-
brated chapter on:the stream of thought, came up with
asimilarnumber. These are the metaphors at work—not
in the life as a whole, but in a single project. Osowski
used an interesting concept: to think of metaphors as
forming a kind of spider’s web; with metaphors at some
nodes and concepts at other nodes. Anether:student,
Patricia Powell (1980), previously used this idea in an
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unpublished study of Elizabeth Bishop’s poetry. We
have become more and more aware of the difficulty of
separating metaphors and concepts from each other in
such a clear way, but I think we can still retain the idea
of sensuous experience, metaphors and concepts work-
ing together to form a belief system.

In Leary’s (1990) Metaphors in the History of Psy-
chology, there is only one chapter, by Smith (1990), in
which ensembles of metaphor “within a person” are
dealt with. Smith examined three behaviorists—Hull,
Skinner, and Tolman. There is a certain deliberate irony
in his choosing to study the leading behaviorists’ meta-
phors, since obviously many behaviorists might think
of metaphor as an illegitimate category, too mentalistic
for scientific analysis. For Tolman (1932), the meta-
phors given are of maps, mazes, webs, and rats—the rat
being a metaphor for man. We are reminded that Tol-
man’s (1932) book, Purposive Behavior in Animals and
Men, closes with a poem ending “the ratiocinations of
my amazed mind.” Tolman really loved metaphor.

The Visionary Function in Piaget’s
Thinking

In the present discussion I do not distinguish meta-
phors from other figures of thought. Mainly, I list and
comment on some of Piaget’s most prominent meta-
phors. Ideally, one would show how a particular set of
figures of thought helped the creator to develop and
express new ideas, and explicitly, how the set of figures
may be fitted together with each other to knit the web
of thought either in one individual or in one communi-
cating group.

In examining ensembles of metaphors we probably
should not expect to find permanent groupings, but only
provisional working partnerships. Metaphors and other
figures of thought are opportunistic, both in how and
when they are constructed, and in how and when they
are used. Perhaps thinking can be likened to a set of
textured screens moving across each other so that dif-
ferent Moiré patterns are constantly appearing. The set
of screens representing figures of thought lies some-
where in the middie, mediating between perception and
conception.

In applying this line of thought about the visionary
function to one individual, Piaget, I draw on examples
from published works and from a series of discussions
I had with him in 1969. First, I explain the setting in

which these nine interviews took plaoe.l When 1 first
went to Geneva in 1955 or 1956, I was quite ignorant
about Piaget’s work, and was drawn there by a not very
profound curiosity. I began to work to try to understand
Piaget’s method and system.-Many of my observations
and knowledge of Piaget’s thinking come from long
contact and participation in his group in Geneva, along
with some walks and talks, hikes, and even a few
dinners with Piaget and his family. One year I attended
his university lectures, sometimes meeting him before-
hand for an early morning coffee. Not to be forgotten
is my immersion in Piaget’s work necessary to produce
The Essential Piaget (Gruber & Voneche, 1977).

The nine tape-recorded interviews mentioned above
were understood by both of us to be part of an attempt
to study the creative person, Piaget, at work. We had an
understanding that we would try to avoid expositions
of Piaget’s ideas that could be found in many books. Of
course, that wasn’t entirely feasible, but throughout
these interviews—partly through my questions but also
through his very eager cooperation—we did maintain a
distinct focus on the creative process. The interviews
all took place in his supremely messy study. One bal-
anced their drink precariously on one pile of papers, and
the tape recorder somewhere else.

Piaget’s Network of Enterprise

The intellectual setting can be seen from a very brief
sketch of Piaget’s network of enterprise—what Piaget
was doing in the recent past—which we can take as
indicative of what was on his mind at that time. In 1956
he had formed the International Center for Genetic
Epistemology, which became for several decades a
constant feature of the Geneva scene. In 1967 he pub-
lished Biology and Knowledge: An Essay on the Rela-
tions Between Organic Regulations and Cognitive
Processes (1967/1971a) and in 1968, the little book
Structuralism (1968/1970). All three of these efforts
can be thought of as reflecting Piaget’s underlying
systems of metaphors. The very existence of an inter-
disciplinary group that would meet throughout the year

lMy nine tape-recorded interviews with Piaget took place in the
summer of 1969 in the study in his house in Pinchat, a suburb of
Geneva. All interviews were in French. All translations were made
by H. Gruber and checked by a native French speaker and former
student at the University of Geneva, Dr. Chantal Bruchez-Hall.
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and have special symposia at the climax of each year
was an expression of Piaget’s idea of the “circle of the
sciences,” first expressed in his novel, Recherche
(1918b) when he was 22. This key figure of thought
expresses the view that no single science is a stable
intellectual whole, because each makes assumptions
that it cannot justify; however, the presuppesitions of
one science are the warranted results of a neighboring
field. Consequently, arranged and properly fitted in a
ring structure, the body of scientific knowledge taken
as a whole stands firm.

It should be noted that both Piaget’s imaginary circle
of the sciences and his real network of enterprise are at
once intensely social and uniquely individual. There are
collaborators, mentors, borrowers, and so on. Prevalent
domains of effort give shape to his work. At the same
time, there is Piaget in his study, on his walks alone—all
part of the creator’s role in constructing the world in
which he works.

Growth and nutrition, and the catchwords assimila-
tion and accommodation, were especially prominent
figures in Piaget’s classic monographs about his own
babies. These ideas, however, run all through Piaget’s
work.

Biology and Knowledge (1967/1971a) contains one
large set of metaphors in which Piaget tried to show the
relations between biological and knowledge-getting
processes. These are two-sided metaphors. Sometimes
he was illuminating biology by looking at the mind,
other times the reverse. With regard to Structuralism
(1968/1970), anyone trying to find structures common
to very different fields of knowledge is engaging in a
very abstract kind of behavior. With a little generosity
of spirit, we might call Piaget’s work here metaphoriz-
ing.

While he was doing all of that work over the decade
or so preceding these interviews, he also published three
volumes on what he called “the figurative functions of
thought,” in collaboration with Inhelder and oth-
ers—The Mechanisms of Perception (Piaget,
1961/1969), Mental Imagery in the Child: A Study of
Imaginal Representation (Piaget, 1966/1971b), and
Memory and Intelligence (Piaget et al., 1968/1973).
These volumes can be seen as dealing with parts of the
visionary function. On the one hand, they describe the
materials that must be transformed to construct the
nature and stages of what Piaget called intelligence. On
the other hand, their development demonstrates the way
operatory intelligence comes to dominate and guide

figurative thought. Finally, starting in about 1958, he
had undertaken what was to become a prolonged reprise
of his early work on causality (Piaget, 1927/1972).

Toys as Metaphors

Underlying much of Piaget’s work were two meta-
phors, one very general and applying to all of his
experimental work, the other specific to causality. Giv-
ing the child something to fool around with—an object,
a gadget, something to draw, something to make—had
become, for Piaget, “a way of thinking.” In observing
the child, he and his collaberators: deliberately created
occasions to reflect on the relations between processes
going on in the child and other processes that may have
taken place in the history of science or elsewhere in the
whole gamut of epistemological enquiry.

In that sense Piaget always behaved as though the
stuff of these experiments were metaphors. The meta-
phor of toys is closely related to an important meta-
phoric idea that runs through Piaget’s entire career, the
two-sided metaphor of child as scientist, scientist as
child. To study either one is to illuminate the other.

Projection

With regard to causality, Piaget was driving toward
the idea that the understanding of causality is itself a
projection. Adults have some conception of mental
operations. When you have a causal experience, when
you “see” something causal in the world out there, you
are attributing those mental operations to the objects
and events under consideration. Thus it is a process of
projection, not in the psychoanalytic sense but in other
respects: an internal event projected onto the world out
there.

Piaget’s Self-Referential Metaphors

Metaphor hunting is a subtle task. It is interésting to
consider several that are more or less explicitly self-ref-
erential. They are, in effect, Piaget talking about him-
self. The first oneTrecount comes from an unpublished
interview by Eleanor Duckworth (personal communi-
cation, 1973):

Piaget had-been on a train in a compartment with an English-
man, an elderly gentleman, who had very deep crow's feet.

258

Creativity Research Journal



The Visionary Function in Piaget’s Thinking

Piaget couldn’t tell if the man was smiling or not. Because of
the crow’s feet “he looked like he was smiling all the time. I
just couldn’t tell.” End of story on the train.

A few days later, Piaget says, “I canght myself smiling in
a way that was quite unusual for me. I could not see myself,
but I could tell that I was smiling in a way that was unusual
for me. So I tried to figure out what I was doing: I was
imitating my Englishman. But I did the imitation before I had
the image. And then I said to myself, ‘That’s it! Conscious-
ness was made possible by the act of imitation.””

Consciousness here should really be read as the
“grasp of consciousness” (la prise de conscience). It
requires an act—it doesn’t just happen free, at no cost
or effort. To make it happen you have to do something.
This was not a new thought for Piaget. But the story
does give some indication of the reflective way he went
about in his world.

Piaget was a lusty man. He liked living, walking, and
eating. During most of the years that I knew him his
wining and dining were restricted. But he liked the
things of the world, the sights and sounds. He loved
music and we talked a lot about his listening to music,
about his having a private concert given to him by
Segovia. He reflected on what was going on, and for
this he drew not only on his scientific work but also on
his personal experience. This habit of active reflection
was as natural for him as avoiding reflection is for many
people.

Exploring Les possibles: An Implicit
Metaphor

Now I come to an implicit metaphor from our first
interview. I call it implicit because all Piaget did was to
describe his behavior, and I am the one who is labeling
it a metaphor. But this does not require a great concep-
tual leap.

Piaget was describing his annual pattern of work. His
20 to 30 collaborators had all been a part of the Center
for Genetic Epistemology symposium, composed of
research reports by the local collaborators and reflec-
tions by an international team of savants from several
disciplines. There were not many collaborators from the
social sciences. They came mainly from physical sci-
ences, mathematics, and philosophy. In the final session
of the week-long symposium, Piaget announced the
topic for the next year—such as contradiction, causal-
ity, or les possibles—and asked people to find ways to
embody it in experimental concretizations.

Then, at the first meetings in the fall, Piaget came
with 20 to 30 ideas of his own; the assistants and other
collaborators supplied another 20, in other words 1 or
2 apiece. The difference was probably not simply that
Piaget was inherently more prolific than the others, but
rather that he worked harder at it, collected ideas from
other people, and after all, knew better than anyone else
what he was driving at. Most important of all, perhaps,
was that the central idea for each year’s work usually
had a much longer gestation period for Piaget than for
the others.

This process reminds one of divergent thinking,
doesn’t it? But Piaget detested the idea of fortuitous
accidents and random outputs governing the growth and
process of thought. He had another way of thinking
about the same thing. He later mounted a whole series
of experiments to study how children explored the
possibles in their world, or in some experimental mi-
crocosm (Piaget, 1981/1987, 1983/1987). But he con-
sidered this to be “systematic scanning,” not random
trial and error. He said the same thing about the mental
“possibles” as he said of biological mutations. The latter
are the emergent product of the genome—the entire
genetic makeup of the individual as it already
stands—transformed into a process for exploring what
might next evolve. He also had some quite specific,
pioneering notions about the (then excluded as impos-
sible but now accepted) possibility of reverse transcrip-
tion—from RNA to DNA—by which this internal proc-
ess of genomic exploration could be triggered and
guided.

Incubation

The next metaphor to be considered was also implicit
in Piaget’s behavior. The term incubation has been used
to refer to unconscious or involuntary continuations of
conscious purposeful thinking either during periods of
rest or of preoccupation with other matters.

Piaget said: “When I have done a number of chapters
I leave them for six months in a drawer, to reread later.
One then senses what is missing, what must be devel-
oped or shortened” (Interview, 1969). I don’t know
whether there was a real drawer, or whether it was a
more strictly metaphorical drawer of the mind. In the
French language, to put something in a drawer does
mean to put it away for a while. So much for long-term
incubation.
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Short-term incubation was what happened within a
day’s work. Piaget got up in the moming, started to
work; things got muddy, and he went for a short walk
for about haif an hour. He came back and things were
clearer to him. He repeatod the same process after Junch,
but the walk was longer. Again, things were clarified.
On these walks, he said, “I don’t think much, but when
I come back the ideas are clear. It’s not a conscious
process™ (Interview, 1969). In support of this self-de-
scription, it is clear from Piaget’s behavior that he did
not avoid company on these walks, and he could carry
on discussions about various subjects without fearing
that his train of thought was being unduly interrupted.

Examining the incubation metaphor as it functions
in alife history setting brings out an important question.
The timescale of incubation processes that Piaget de-
scribed fell into two vastly different categories: put the
work in a drawer for 6 months, or just go for a walk. In
either case, he made it explicit that he was not con-
sciously thinking about the suspended work during the
time in question. For the shorter periods, the point may
have been that he was just resting. For the longer
periods, the key point may have been that he had
occupied himself with other tasks.

Writing as Thinking, Internal Logic,
and Composing Music

Now we come to tandem metaphors, metaphors that
work together. In this case there are three: writing as
thinking, internal logic, and writing as composing mu-
sic. For Piaget, ideas did not become fully conscious, if
they existed at all, unless he wrote.

“One procedure that I use a lot is always to stop the
day’s work in the middle of a phrase. If my ideas are
not very clear I prefer to begin then stop, and then it
completes itself the next day, almost immediately”
(Piaget, Interview, 1969). So we have an echo here of
the Zeigarnik effect, the spontaneous tendency to take
up and complete interrupted tasks (see Lewin, 1935).
But this was more than the laboratory phenomenon.
This was the purposeful person managing his own
system of motives by intentionally creating an interrup-
tion.

I asked him if he ever had insights while moving
around, the way both Poincaré and Kekulé de-
scribed—Poincaré put his foot on the step of the bus
and bingo! Piaget (Interview, 1969) said, “no, itis while
writing. As soon as I have a few pages done there is an

internal logic [another metaphor) that imposes itself.”
As we continued this discussion I asked if, at the begin-
ning of the day, he had a definite plan. “No that comes
as I proceed, like a melody that continues itself.” He
used that melody metaphor several times.

Music

Music is much more than melody. In our conversa-
tions in the summer of 1969, he used musical metaphors
more than once. I believe he was more prone to draw
on larger symphonic structures than melodic line. In La
Mission de !'Idee (Piaget, 1915), written when he was
19 (see below), he wrote that in the divine symphony,
“humanity is not a mere sum of individuals, it is the
greater whole which goes beyond and coordinates the
multiple resonances” (translated in Gruber & Voniche,
1977).

Morality and Structure

This metaphor arose as Piaget’s (Interview, 1969)
very spontaneous response to my question, which had
to with the source of his projects, and whether he had
the time to do everything. His reply was that he could
always find resources for anything that interested him.

Someone suggested the book on moral judgment, which was
a little beyond what I was doing [which was the study of
certain Jogical functions]. But that attracted me because moral
judgment is not [a matter of] feelings; it was the aspect of
logical structure that I hoped to find in a domain quite differ-
ent from simple knowledge. I put two or three years inito that,
but it was not really a foreign direction. It was a parallel to
make with intelligence. (Interview, 1969)

Adolescent Dreamer

When we discussed the idea of work, Piaget (Inter-
view, 1969) said:

The adult works. The child does not work.- Work is the
coordination of actions with a goal, for a long period. While
the child has momentary goals ... What you call “to have a
goal” for the creative mind is when if succeeds in coordinating
all these partial goals in a system. But almost all adolescents
do that, partislly. Adolescents, when they bégin to give their
lives a goal, they ail have ideas of grandeur which are quasi-
paranoid—n’est-ce pas? [He speaks of the continuum fiom
such adolescents to adult creators.) ... I am convinced that
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every creative mind has its goals in adolescence. Not clearly,
but the direction.

I am not sure about the empirical generalization that
Piaget was making, but he was certainly describing
himself very well. (On adolescents, see especially In-
helder & Piaget, 1958.) Piaget’s prose poem, “La Mis-
sion de I’Idée” (1915, translated in Gruber & Vonéche,
1977), written when he was 19 years old, is one enor-
mous 65-page idea of grandeur. Although it is not
wonderful poetry, it is very grand, and you can even be
moved by it. It shows an adolescent well begun in the
developmental task of finding meanings in the world.
The medium of poetry is particularly well suited for the
transformations between sensuous experience and ab-
stract thought that express the visionary function at
work.

Piaget and Poetry

Ascent or climbing is an appropriate metaphor for
creative growth, especially for a Swiss youth beginning
his scientific career collecting snails amidst the gran-
deur of the Alps. The theme of “ever higher” appears in
various places in Piaget’s writings.

In Piaget’s (1915) prose poem, “La Mission de
I’Idée” (translated in Gruber & Voneéche, 1977), this
theme arises repeatedly. In one verse he wrote: “Some-
times, the great ascent which humanity pursues genera-
tion after generation seems to halt.” In another verse he
wrote of the upward movement of life through biologi-
cal and social evolution. In still another, he told the story
of two boys lost in the forest. One panics and runs
unthinkingly into the woods and is lost. The other
climbs a tree, finds the lay of the land, comes down,
prays, and goes safely home. In the closing verse he
wrote of a future:

When the idea is rebom, every man now suffering in the
shadows will find his place in the vast harmony which by its
crescendo will make life grow so high that it will see God. ...
The scientist, who finds hypotheses, must build over them a
grand edifice that can contain them. (Gruber & Voniche,
1977, p.37)

Recently, Vidal (1994) rediscovered two sonnets
that Piaget published in 1918. One of them, “Premiére
neige,” describes an austere snowscape. The other, “Je
voudrais,” is a love poem in which the youth leads his
beloved to a high place where they will “soar above the

human horizon” (“au-dessus de l'horizon humain™)
(Piaget, 1918a, p. 155).

How fitting is this metaphor of ascent for a man
whose leitmotif was to become the search for under-
standing of “équilibration majorante”—ascending
equilibrium!

The older Piaget was not very poetic. To be sure, the
visionary function was very much in evidence in his
thinking, but his figures of thought were not framed as
poetic metaphors with intensely imagistic or poetic
metaphoricity. And that’s a surprise, or it ought to be,
on two counts. First, I believe that he was a very
sensuously responsive human being. Second, he had
published poetry as an adolescent, followed by a
novel—thus demonstrating an early strong interest in
the very kind of transformations that I have been dis-
cussing as the visionary function. Of course, it was a
philosophical novel, very abstract—but still, it was a
novel of adolescence, full of Sturm und Drang. Also,
as a mature man his talks did have a certain amount of
irony, humor, and imagery. My sense of anomaly and
surprise may stem from our chronic separation of cog-
nition and affect. For Piaget there was no contradiction
between rhapsodic joy on one hand, and very abstract
thought on the other.

Thus, we can say that Piaget was metaphorically rich
in the sense that for him, these formalizations that he
spent so much energy on were systems of metaphors,
and the interdisciplinary relations that went to the heart
of his thinking indeed expressed a system of metaphors.
This examination of Piaget’s metaphors within the
larger context of his life and work brings out the way
that they drew on his network of enterprises—on the
fact that he was involved in biological, philosophical,
historical, sociological, and various kinds of psycho-
logical work. He had a very complex network and
frequently drew on one part of it to support or enrich
another. This process of cross-fertilization depends di-
rectly on the making of metaphors and on the visionary
function as a whole.

This point is brought out by considering the modali-
ties of Piaget’s thought, which were predominantly
verbal and symbolic. “Je ne suis pas du tout visuel,” he
said, more than once. The lack of visual imagery was
reflected in his behavior—an almost complete absence
of pictures or diagrams in his works, which were mainly
a mighty river of words.

At the same time, Piaget obviously had important,
indispensable visual experiences. You cannot imagine
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most of the clinical interviews, especially those done
from 1930 on, without the child looking at some mate-
rial and Piaget looking at the child in action. Or espe-
cially later in his life, Piaget listening to his collabora-
tors describe their observations of children, thus
bringing yet another step into this series of transforma-
tions. In some instances, the central point was the
child’s visual experience, as abstracted .and understood
by the investigator—as in‘Piaget’s studies of perspec-
tive taking. In other cases, conflict between knowledge
and visual experience became the central point—as in
Piaget’s studies of the child’s ideas d@bout conservation
of matter, or as in some of his experiments on contra-
diction.

So, if Piaget lacked visual imagery, it does not mean
that he lacked either visual experience or the ability to
transform it into the play of abstract ideas that were the
main modality of his thought.

It is important to specify here that the spectrum of
experience that I have been discussing describes best
the Piaget of his everyday life—Piaget the would-be
genetic epistemologist and developmental cognitive
scientist. He confessed (Schepeler, 1993) that in an-
other context—the psychoanalysis he underwent in his
late 20s—he had very vivid and powerful visual images,
some of them of childhood experience. This distinction
illustrates the functioning of the cognitive system as it
is situated within an internal psychological milieu, em-
bedded in turn in an external milieu. Together these
reflect the thinker’s affective life and social relations,
as well as his or her cognitive achievements.

Insight and Joy in Piaget’s Thinking

If there is a certain surprise value in Wertheimer’s
(1945/1959) use of many stages rather than one great
“Gestalt switch” to describe Einstein's thought (see also
Miller, 1975), it might also come as a surprise that
Piaget, the great exponent of slow, protracted intellec-
tual growth, experienced moments of insight and some-
times described children in those teris too. Piaget was
aware of his kinship with the Gestalt psychologists, but
also went to some lengths to clarify the distinction
between his approach and theirs.

A good example of this dialogue between related
approaches was Piaget’s discussion of the distinction
between the fifth stage of infant development, “discov-
ery of new means through active experimentation,” and

the sixth stage, “invention of new means through mental
combinations™ (Piaget, 1936/1952b, pp. 263-341). He
wrote:

The sudden inventions characteristic of the sixth stage are in
reality the product of a long evolution of schemata and not
only of an internal maturation of perceptive structures. ...
This is revealed by the existence of a fifth stage, characterized
by experimental groping. ... What doés this mean if not that
the practice of actual expetience is necessary in order to
acquire the practice of mental experience and that invention
does not arise entircly preformed despite appearances?
(Piaget, 1936/1952b, pp. 382-383)

The “inventions” Piaget had in mind here were,
when looked at from an adult point of view, very modest
indeed—such as grasping the idea that to insert a pencil
in a certain hole one may have to reverse it because it
is the pointed, rather than the blunt end that must enter
the hole.

[Jacqueline, age 1 year 8 months, has been having difficuity
inserting the point of a pencil in a hole if her father, Piaget,
hands it to her with the blunt end toward the hole.] At about
the 13th attempt, Jacqueline suddenly changes methods, She
turns the second pencil over ... and no longer triés a single
time to put it in by the wrong end ... one has the impression
of a sudden understanding, as of an idea which arises and
which, when it has suddenly appeared; definitively imposes
itself: (Piaget, 1936/1952b, p. 340)

Piaget’s key point was that if one had not seen, or if
one disregarded the long series of earlier gropings, the
sudden insight appeared to have come from nowhere.
Saying this does not detract from the importance of the
sudden  insight, but it does put it in a different con-
text—the evolving schema of a pencil. We might add
to this that numberless such small steps are indeed lost
through the incompleteness of most experimental stud-
ies, contributing to the error of telescoping narmatives
of insight based on old memories (see Gruber, 1994).
But here it is the investigator of creative work doing the
telescoping, rather than the creator compressing his or
her own past.

In the course of our interviews, I asked Piaget about
his own experiences of insight. He said, as Ihaverelated
above, that they came to him “while writing.” Netice
that he is not describing a moment of sharp insight or
solution of a problem, just a clarification. Wittgen-
stein’s (1969) remark, “light dawns gradually over the
whole,” seems to fit very well here. From many.encoun-
ters, I would certainly say that Piaget took pleasure in
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such occasions, but I don’t imagine him running like
Archimedes, naked in the streets, or even doing a little
jig.

However, Piaget (Interview, 1969) did describe one
grander moment: The most beautiful moment in his life,
he said, was when he discovered a group of 256 trans-
formations of certain logical structures. He described
rhapsodically the joy he felt as he worked this out during
a 14-day ocean crossing to Brazil. “It was wonderful:
the open air, the sea breezes, but always the calcula-
tions, no temptations!” (Interview, 1969). Notice that
this “moment” of insight lasted about 2 weeks.

What comes of this joyful work? The driest stuff that
anybody ever wrote ... even Piaget. Table after table of
nothing but logical symbols, filling page after page. But
for him these tables of symbols had a deep significance
(Piaget, 1952a). The rhapsodic feeling as part of his own
thought processes was fully foreshadowed in the figure
of Sebastien, the protagonist (i.e., himself) of Piaget’s
(1918b) novel of adolescence, Recherche.

On the whole, Piaget was more interested in the
growth of the child’s understanding than in the child’s
problem solving. Of course, observing the child solve
problems is one important window to its understanding.
But actually observing and analyzing the process of
problem solving is a relatively recent interest in Ge-
neva, exemplified especially in the work of Inhelder and
her group (Inhelder et al., 1992; Leiser & Gilliéron,
1990) on procedures.

In Piaget’s description of children’s thinking, the
affect most in evidence is interest and curiosity. But in
at least one case that he often recounted there is a
suggestion of joyful triumph. A child, the son of a
mathematician friend, was absorbed in arranging and
rearranging a collection of blocks in different configu-
rations, and then counting them each time—straight
line, circle, square, and so on. Each time the number
came out the same. Finally the child cried out, “Once
you know you know forever!”

Conclusion

In drawing to a conclusion it is instructive to look at
a distinguished physical scientist who has been as ex-
plicit as he could be about the fabric of experience that
one weaves in doing science. Roald Hoffmann—re-
nowned chemist who is also an accomplished poet and
seriously interested in music, the graphic arts, and in the

psychology of creative thinking—illustrated the proc-
ess of mining the diversity of experience for creative
ends. In the article, “How Should Chemists Think?”
(Hoffmann, 1993), he described the process of synthe-
sis of organic molecules and compounds, entailing the
fitting together of several levels of analysis and, some-
times, several different ways of thought. To describe
one chemical synthesis (a long series of planned trans-
formations), Hoffmann used chemical equations, two-
dimensional stick figures that show certain chemical
relations well, three-dimensional ball-and-stick mod-
els, and words. Words were used in at least two
senses—(a) as needed to give a specific and literal
description of the complex molecules in question and
(b) metaphorically to give a larger sense of the whole
process. In another “case study” (as Hoffmann called
it), he recounted the synthesis of a beautiful molecule,
the ferric wheel. Of course, its visual beauty is not
immediately apparent but requires x-ray diffraction and
the construction of a model] that reveals it.

Hoffmann (1993) mulled over the musical analogy
most fitting to capture the particular beauty of the ferric
wheel:

For me, this molecule provides a spiritual high akin to hearing
a Haydn piano trio I like. ... Why is this molecule beautiful?
Because its symmetry reaches directly into the soul. It plays
anote on a Platonic ideal. Perhaps I should have compared it
to Judy Collins singing “Amazing Grace” rather than the
Haydn trio. The melodic lines of the trio indeed sing, but the
piece works its effect through counterpoint, the tools of
complexity. The ferric wheel is pure melody. (p. 70)

Finally, Hoffmann made a remark instructive for
students of sudden insight. Some syntheses occur in
long series of transformations, others seem to happen
all at once. In the latter case, it seems as though “the
product essentially self-assembles to its final glory.
When I see such a process, much more typical of
inorganic systems than organic ones, I immediately
wonder what I’'m missing” (Hoffman, 1993, p. 70).
Hoffmann went on to say that ferric wheels “don’treally
self-assemble in one fell swoop. It remains for us to
learn in the future how those bridges and irons come
together” (p. 71).

Why is cognitive growth likely to be composed of a
series of relatively small steps? Why—even when the
goal is very grand, as after all does sometimes hap-
pen—is the path toward it divisible into Poincaré’s
seven episodes, Einstein’s eight steps, and the like?
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Imagine if one’s thinking underwent a radical trans-
formation every 24 hr, or every week. Life would be
painfully chaotic, the sense of personal identity and of
personal connection with one’s ideas would be lost. So
if insights are to be relatively frequent, they must be of
a sort and must occur at such a rate that they can be
assimilated into existing mental structures without to-
tally destroying them. Piaget’s idea of assimilation and
accommodation applies well here. Life is and must be
continuous; cognitive life, too. Like the moving vans of
Athens, metaphor is a vessel that facilitates continuity
by carrying many meanings: cognitive, purposive, af-
fective, and operative. But to accomplish the necessary
transformations between concrete evidence and con-
ceptual thought, the whole visionary spectrum must be
freely exploited.

Some cognitive changes do feel bigger than others.
Even if the path followed consisted of small steps—the
attainment of numerous partial and subgoals—there
must be a few last steps by means of which one enters
the goal region (Henle, 1956). The creative worker must
and does have some feel for the importance of the task
at hand. And some creators deliberately set high—al-
most unattainable?—goals. A high level of aspiration,
high stakes, high hopes: Do they lead to the heights of
happiness? Why not? Not permanently though, for an
insight that closes one chapter opens the next one.

We need to account for the seeming disproportion
that sometimes exists between the affect felt and the
achievement it reflects. One might reasonably suppose
that in the legend of Hiero’s crown, Archimedes’s joy
far exceeded the importance of his discovery. But that
way of looking at things neglects the transformation of
the cognitive field that takes place when the creator is
totally engrossed in a problem: Nothing else exists. A
step taken is only “small” when seen from outside, by
a viewer not similarly engrossed (see Kohler,
1958/1971). The historian or psychologist has a differ-
ent perspective than the discoverer. It is our task to
situate the creator in a world. For the creator, that may
be a world well lost. Even though it may feel that way
to the creator in the toils, in fact, the “lost” world is there
but has become background to the problem that is newly
figural.
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