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Preface

This book is an outgrowth of one of the earliest creativity studies in post-
World War I United States concerned with the psychological and social factors
affecting creativity. After the results were presented to various lecture and sem-
inar audiences, on nearly each occasion there were one or more persons who
would ask: Can creativity be stimulated? If yes, what are the techniques for
doing so? What assumptions underlie them? How effective are they?

To find the answers to these questions I became involved in a search of the
literature (primarily research) and this led to the present two-volume work. The
first volume presents procedures designed primarily to help individuals who can
then work alone or in groups. The second volume contains procedures for groups
of individuals. That procedures are divided in this manner should not deter any
one reader or group from selecting what they think they can use, regardless of
the section in which it appears.

The first volume also contains my theoretical orientation to creativity. I used
it in my empirical research and it also served in organizing the material presented
here. This orientation, succinctly stated, is: Creativity is a process that results in
a novel work that is accepted as useful, tenable, or satisfying by a significant
group of people at some point in time. As a process it consists of overlapping
stages—hypothesis formation, hypothesis testing, and the communication of re-
sults—all of which follow a preparatory or educational stage which is not always
uniquely part of the creative process. In each stage one may see the effects of
intrapersonal and interpersonal factors. All these factors reflect the fact that
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creativity occurs in a social context and is a function of the transactional rela-
tionships between the individual and his environment—the creating individual is
both affected by and affects his environment.

This statement and other related matters, such as criteria of creativity, set the
stage for discussion of the aforementioned individual and group procedures, and
also prepare the reader for a presentation of procedures specially suited for each
stage in the creative process.

The relevance of procedures for stimulating creativity to the stages of hypoth-
esis formation and hypothesis testing will be immediately evident. On other
occasions, however, especially when we discuss the communication stage of the
creative process, the relevance of the procedures to creativity may not be so
readily apparent. The reason for this may well be that when many persons think
about creativity, they limit themselves to the creating individual, whereas in my
approach, while the creating individual is the center of attention, he is not all
there is. He is seen as creating in a social context and thus as affecting and being
affected by the persons and social forces in his environment. Stimulating cre-
ativity, therefore, involves not only stimulating the individual but also affecting
his social milieu and the people in it. If those around the creating person do not
value creativity, if they do not provide the necessary supportive environment, if
they do not accept the creative work when it is completed, then it is likely that
the creative individual’s efforts will encounter serious if not insurmountable
obstacles. Since creativity is a process, it is necessary to keep in mind not only
the creating individual but also the direct and indirect forces in the social en-
vironment that affect him. Knowledge of such forces, in addition to what it can
do to help the creating individual, can also be used to stimulate creativity further.

In addition to the statement about the creative process there are other back-
ground statements such as the effects of an individual’s cognitive and personality
characterisitics on his behavior. This discussion is intended to provide additional
theoretical background and rationale for the individual procedures. By the same
token, the discussion of some of the characteristics of groups is intended to
highlight for the reader some of the problems in group behavior with which
techniques for stimulating creativity have to cope as well as to indicate some
assets of groups that can be built upon.

The aim in selecting the procedures discussed in this two-volume work was to
be as thorough and as diversified as possible in the hope of maximizing their
usefulness for readers concerned with the sciences, arts, engineering, humanities,
business management, and everyday aspects of living. But at least two short-
comings need to be noted at the outset. No work such as this can hope to be up
to date on publication. There is always some creative person, somewhere, who is
developing a technique for stimulating creativity, and his work came to our
attention after the manuscript was completed.
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Further, this book contains a larger proportion of techniques for technologi-
cal and consumer-related product areas than it does of techniques for the arts
and humanities. Such a disproportion reflects the status of the field. There is less
information available on the deliberately designed techniques in the arts and
humanities, other than those involved in good teaching, than in the areas men-
tioned.

In presenting the various individual and group procedures for stimulating
creativity, we have tried to include sufficient detail so that readers who become
curious enough to try the procedures will have a basis on which to proceed. We
would also like to encourage these persons to consult the original descriptions of
the procedures, for although there may be some redundancy in such reading it
may frequently add some piece of information or detail that would be beneficial
for a successful experience.

While the material presented here is intended for use, it is not intended to be
a guide to the perplexed who seek instant creativity. By presenting the theoreti-
cal rationale underlying the various techniques and the research on their assump-
tions and effectiveness, we do hope to provide readers with a more solid basis
than is currently available for making their various choices. Where systematic
research was not available we do cite available anecdotal evidence and are careful
to point out that it is anecdotal. And when we have felt that research findings
needed further substantiation, as occurred on numerous occasions, we asked for
further replication.

Hopefully those who try the various procedures described here will make
their experiences, their failures as well as their successes, known in appropriate
publications. Such information together with the efforts of future investigators
in this area will help us come closer to learning more about what kinds of
procedures for stimulating creativity should be used by what kinds of individuals
under what kinds of conditions to achieve creative results. If these two volumes
also turn out to be a step in this direction, then their purpose will have been
fulfilled.
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PARTI

PLAN OF THE WORK

This work consists of two volumes divided into seven parts. This first part
contains both the introduction to the work and some of the basic assumptions
underlying the techniques that will be presented for stimulating creativity.

Part II contains a discussion of the theory of creativity that is central to this
work. The orientation here is that creativity is a process consisting of three
overlapping stages—hypothesis formation, hypothesis testing, and the communi-
cation of results. (All of these are preceded by a preparatory or educational
phase. Since this phase may be used for purposes other than creativity, it is not
regarded here as part of the creative process. Nevertheless some of the ways in
which this phase may affect creativity are discussed later.)

The second major section of Part II concerns itself with criteria of creativity
that have been used in research studies to differentiate between levels of
creativity. These studies have brought to light some of the social and psycho-
logical characteristics that differentiate more creative persons from their less
creative peers. These characteristics are regarded as intimately involved in and
related to the creative person’s capacity to fulfill the requirements of the
creative process. The different techniques for stimulating creativity that are
presented in this book are oriented to helping an individual achieve these
characteristics.
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Part III is devoted to a consideration of procedures that an individual himself
might use to overcome blocks to creativity or to stimulate his creativity.
Attention here is focused on the individual and procedures he might use as
differing from those procedures that are designed for use by groups of persons.
The latter are discussed in Part V.

It should be noted that the separation of individual and group procedures is
only one of several arbitrary separations in this book that are necessary for
heuristic purposes. It is assumed, however, that the reader will not allow the
arbitrariness of the separations to deter him from using whatever he wishes,
needs, and finds useful, regardless of the part of the book in which it appears.

Procedures for use by an individual are further divided into two major
categories of a person’s psychological characteristics—his personality character-
istics and his cognitive characteristics. Both of these are involved in all parts of
the creative process, hence, as in separating individual and group procedures, this
separation is also arbitrary but again necessary for heuristic purposes. The
procedures discussed in this section that may affect personality or cognitive
characteristics are those which are most general and which may have the
broadest effects. This is what differentiates the procedures discussed in this part
of the book from those discussed later which also focus upon either personality
or cognitive characteristics.

Part IV considers each of the stages of the creative process in turn and each is
followed by a discussion of the techniques for stimulating creativity that are
most appropriate to that stage. This is still another arbitrary matter. Hopefully,
readers will select again those techniques and procedures they need regardless of
the stage they are associated with here.

We do not consider the preparatory or educational phase as part of the
creative process, for education and training may be used for a variety of
purposes other than creativity. Nevertheless, we devote a chapter to this phase in
this section pointing out how some very important aspects of the educational
process can affect the creativity of younger persons who have already manifested
their creativity or have yet to do so. In addition, new teaching techniques
including programmed instruction procedures are presented which serve as
techniques for stimulating creativity in and of themselves or they may stimulate
the reader to think of additional ideas that may facilitate the course of the
creative process during the preparatory stage.

A comment is in order about our discussion of the communication stage in
this part of the book. Our theoretical orientation is that the creative process,
even though it occurs in the mind of one person, takes place in a social context.
All stages of the creative process may be affected by this. In the systematic
approach followed here, the role played by the social context is most manifest in
the communication stage. Our approach to the techniques for stimulating
creativity in this stage is different from that in the other stages. In the other
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stages, attention is focused on specific techniques that may be of help but the
communication stage has so many parts and so many participants that it is
impossible to follow this procedure. In addition there has not been enough work
done to date on the techniques that may be of help in coping with the different
problems that arise at each of the parts of the communication stage. Hence,
wherever possible, techniques that are appropriate to this stage are presented but
the major approach is to make salient the various significant characteristics of
this part of the creative process. In so doing, it is hoped that the creative
individual would not be surprised when they appear, and also both he and we by
knowing of their existence might be better able to develop appropriately
effective procedures to cope with them when they obstruct or impede the
creative process.

Part V devotes itself to a consideration of four group procedures for
stimulating creativity. Three of them, brainstorming, creative problem-solving,
and synectics, are systematically used with groups of persons. The fourth
approach, a personality-insight approach, is a report of a research study of two
procedures for stimulating a group’s creativity. Although it is a research study,
it is presented here because its results are quite intriguing and if replicated in
future research might prove very valuable for efforts in this area.

In view of the fact that many readers may not be acquainted with group
processes and group behavior, the group procedures are introduced with some
theoretical material about groups. Needless to say, it is beyond our scope to
present a full treatment of group behavior. What we have done is select from
available literature what appeared to be most relevant to the techniques for
stimulating creativity that are to follow.

The group procedures are then followed in Part VI with a presentation of
programs for stimulating creativity that have been used in various companies and
organizations. While data are lacking on the effectiveness of these programs, as
well as on other related matters, they are presented nevertheless for the reader’s
interests and for the possibility that they may be of potential value in serving as
a springboard for the development of newer programs.

Finally, Part VII is devoted to a summary of the essential points made and a
discussion of guidelines to be followed in selecting a course of action designed to
stimulate creativity and the need for future work.
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Chapter I

Introduction

Can a person who has never manifested creativity be taught or stimulated to
be creative? Can an individual who has been creative, but who is currently
blocked, be helped to overcome his difficulties? Are certain educational pro-
cedures better than others for laying a fertile ground for creativity so that
students are better prepared to make significant creative contributions in the
future? How “good” are such techniques as brainstorming and synectics for
stimulating the creativity of advertising personnel, salesmen, scientists, engineers,
and executives?

These are some of the questions I have been asked during professional,
educational, and industrial seminars on creativity over the past several years. The
attempt to answer them has led me to this practical, theoretical, and evaluative
study of the different procedures for stimulating creativity and their effec-
tiveness.

ASSUMPTIONS UNDERLYING THE DISCUSSION

In order to set the groundwork, I will set down here the assumptions that
underlie my discussion.
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First, we know enough about what creativity is to be able to stimulate its
development. Second, the artists, scientists, philosophers, psychologists, psycho-
analysts, and communications specialists who have told us about their own
creativity generally agree with the idea that creativity is a process as a result of
which novelty is achieved. Third, the creative process takes time, and it also
takes time to learn what it is, how it works, and how to use it productively.
There is no quick and easy shortcut to the development of creativity. All the
techniques presented here will be effective only in conjunction with sincere
motivation and persevering application.

Furthermore, like every process, creativity occurs not all at once, but in
stages. Insofar as creativity is concerned, each of these stages has its own
characteristics, and tends to overlap the stages that precede and follow. No single
technique for stimulating creativity fulfills the conditions or requirements for all
stages in the creative process, which means that a variety of techniques exist that
are valid for certain stages and not others. In general, I will discuss the
techniques in terms of the stage for which they have greatest effectiveness.

The most important stages of the creative process are referred to here as (1)
hypothesis formation; (2) hypothesis testing; and (3) the communication of
results.* As these terms imply, the first two stages occur within the individual,
and the final stage involves both the creative individual and those with whom he
wishes to communicate.

Individuals vary in their ability to meet the requirements for the different
stages of the creative process. Some individuals can fulfill all aspects of the
creative process, but most seem to be able to handle certain aspects better than
others, which is why under certain conditions, a group may be more capable of
reaching a creative solution to a problem than its individual members working
alone.

The concept of novelty—novelty that is useful (Stein, 1967) (practically,
aesthetically, theoretically) or, in general terms, is adaptive (MacKinnon, 1964)—
is central to all definitions of creativity. Novelty can be achieved in a variety of
ways including trial and error, serendipity, and problem solving; and it can be
regarded as a measure of the “distance” between that which is developed and
that which existed. Some novel things depart only very little from that which
existed (the “new and improved products” or modifications of the old), while
others, advances like Einstein’s theory, depart a great deal. Both kinds of jumps,
of course, subsume knowledge that came before.

Because novelty differs in the way in which it can be achieved, and because it
differs in terms of its distance from the already known, it is by definition not
precise to call novelty that is achieved “creative.” Novelty may be achieved

*In the text, a preparation stage is also considered. This stage is not part of the creative
process per se but is part of the groundwork out of which creative works develop.
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without going through the stages of the creative process as we or others have
described it, which involves both a specific set of stages, plus a qualitative
evaluation of the novelty of the final product produced. By definition, novelty
achieved through processes other than the creative process might be better
referred to with some such term as “innovation.” Such distinctions are probably
more important as fine points for researchers or others very deeply involved in
working in and furthering our understanding of creativity but for most persons
the distinction is not too important. To avoid confusion with much of current
usage of the term creative or creativity, we shall use these terms to conform with
current usage and not seek to make here very fine distinctions.*

In addition to the assumption that we know enough about the creative
process to use it as a springboard for fostering creativity, other assumptions that
underlie the present techniques for stimulating creativity have to do with the
psychological characteristics associated with creativity; the potential for change
within an individual; the possibility of developing valid techniques for stim-
ulating creativity; and the value of doing so.

Judging from the vast amount of work that has been done in the psychology
of creativity and the number of studies that have appeared in the literature, it is
very reasonable to assume that we understand which psychological char-
acteristics are necessary for the creative process. Guilford (1962), for instance,
pointed out that the number of publications on creativity between 1940 and
1960 about equals all the articles that appeared on this topic since Galton first
published his book Hereditary Genius in 1870. It is doubtful that since 1962 the
rate of publications dealing with the psychological characteristics of creative
individuals has decreased. Our knowledge may not be complete in all respects,
but we do know a good deal about the motivational and personality character-
istics of creative individuals as well as their cognitive characteristics—perception,
thought processes, and problem-solving behavior (Stein & Heinze, 1960). Conse-
quently, it seems reasonable to assume that creativity can be stimulated if
individuals are helped to become more like those persons who are known to be
creative. For example, we have learned that creative individuals are self-confi-
dentT; if we can develop techniques that will stimulate or foster self-confidence,
we can expect that to the extent to which this goal is attained, the probability of

*In defining creativity in terms of a process through which novelty is achieved, I am
aware that few research studies exist based on individuals selected because they followed
these process characteristics. Qur knowledge of the creative process is derived almost wholly
from studies of creative individuals selected by many different criteria. These criteria, the
reasons they are used in research, and their advantages and shortcomings are described in
Chapter III.

tSingle characteristics are used so as not to complicate the examples. It is obvious
however, that it would be a rare situation in which only one characteristic required
changing. It is more common that a combination of characteristics, both personality and
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an individual becoming creative is enhanced. We know that flexibility of thought
processes is characteristic of creative individuals; we can expect, therefore, that
if an individual can be helped to achieve more flexible thought processes, then
he can also be expected to be more creative.

On the other hand, these apparently reasonable assumptions must still be
regarded with some measure of caution for we do not yet know whether the
psychological characteristics of individuals who have manifested creativity were
changed by the mere act of having been creative. Self-confidence may be
characteristic of manifestly creative persons, but that does not necessarily mean
they were similarly self-confident before their creativity was manifest. It is
conceivable that their self-confidence may originally have been weak, and
improved only after their creativity was accepted and rewarded. There is a story
about Einstein, who talked one day to a young physicist. Einstein was very
impressed with the boy and asked, “How is it I haven’t heard about you or your
ideas until now?” The young man said, “Professor Einstein, I am a humble
man.” To which Einstein’s response was, “My boy, you aren’t great enough to
feel humble yet.”

Another and closely related assumption I have made in writing this book is
that it is possible for people to change and become more creative. Change occurs
naturally in all of us as a result of maturation and aging; in response to external,
environmental pressures; as a result of psychotherapy; and whenever we are
motivated to achieve new patterns of behavior. The question to be asked here is
that assuming there are techniques that do foster changes in the direction of
creativity, what groups of people are most likely to find these techniques
valuable? Executives, managers, supervisors, teachers, all those who have and are
responsible for subordinates would probably fall into this category. Also, creative
individuals who have become blocked in their creative work should find the
techniques presented here useful in overcoming their obstacles. Individuals who
have never ventured into creative work may be helped by these techniques to
embark on their first experience. And finally, people who are manifestly creative
may find new techniques to help them develop their creativity further.

Of course, those who are already creative have the least need to change. As for
the other three groups, change in the direction of creativity is possible;it does,
however, demand a great deal of motivation and energy, and the capacity to ac-
quire new ways of thinking, feeling, and behaving. Much perseverance is needed
to become involved in the creative process, and much tolerance for the ambi-
guities and the frequent lack of social support. Being or becoming creative is
hard work, but not impossible.

cognitive, require change. And, if one major central characteristic is changed, the change
usually brings with it changes in other characteristics because of how an individual’s
psychological characteristics are interrelated and organized.
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Still another assumption that is sometimes made for the techniques to be
discussed is that each of us has the potential for creativity. This assumption
takes us into the area of personality theory; the theory that is most useful here is
that of self-actualization (Maslow, 1959). Those who are involved in stimulating
creativity generally cannot say with certainty that any one individual does
indeed have a potential for creativity, or how much potential he does have.
Instead, they must wait until after an individual has been trained and has (or has
not) manifested his creativity, at which point they infer that he did (or did not)
have a creative potential originally. Personality theorists however, implicitly or
explicitly, make assumptions about the nature of man. Those that follow
self-actualization theory, which focuses on the idea that man is oriented to
fulfilling himself, would also adhere to the idea that each of us has the potential
for creativity. Indeed, without such an assumption, it would be untenable to
think that techniques for stimulating creativity could be of any use at all.

The individual interested in improving his creativity need not concern himself
with theoretical matters, however; for him, the proof of the pudding will be
whether or not he can and does change to become more creative. Someday a
diagnostic technique may be developed that will allow an individual to tell ahead
of time which of the various ways to stimulate creativity would be most
effective for him, but at present, he simply has to pick and choose from what is
available, and develop the techniques or combinations of techniques himself that
will help him most.

Environmental factors also play a critical role in blocking or facilitating the
creative process. It is possible that some individuals would manifest more
creativity if they were in environments that valued and supported creativity.
Such people may already be aware of techniques for stimulating creativity, but
lack the opportunity to put what they already know into practice. All too often,
for instance, individuals who have attended seminars or meetings where they
have learned how to improve their creativity, and have in fact done so, return to
working environments where their new knowledge is not considered valuable.
Only if the environment is supportive and congenial can the effects of a training
program be maximized.

Another assumption that underlies the techniques to be presented is that it is
a worthwhile goal to train or to help people become creative or more creative.
Of course, this assumption is also a value statement, and, as with many value
statements, it is apt to provoke emotional rather than purely rational responses.
It may therefore be necessary for an individual reader to decide where he would
place creativity in the hierarchy of his own values. Some may put it at the very
top of the list; others would put success or happiness not achieved through
creativity before it. The point is that being creative and learning how to be
creative require time and energy, of which we all have only limited amounts.
Each of us therefore ought to be aware of his own feelings about the value of



10 1. Introduction

creativity, so that he will not spend more psychic energy on working toward the
goal of being creative than he can tolerate.

Furthermore, there are social implications attached to increasing an individ-
ual’s capacity to think of new ideas. Society must be geared to any increase in
creativity, otherwise it means there will only be an increasingly large number of
ideas placed on shelves. In other words, we cannot expect to use our creativity
techniques to solve scientific, technological, and social problems, unless we also
remember that using creativity techniques for such purposes implies a set of
social values.

Underlying all these assumptions is one basic assumption: It is possible to
develop techniques to train for and to stimulate creativity. And this assumption,
with the evidence for and against it, is what this book is all about. I am
concerned with presenting the techniques for stimulating creativity; and I am
interested in marshaling evidence about the effectiveness of these techniques,
hence, I focus on research studies. I am aware that there is much anecdotal
material on the effectiveness of the various techniques, but I have generally
avoided including it because this material cannot be evaluated scientifically.
This, of course, does not mean that the anecdotal material is not accurate; it is
simply beyond the scope of this book.

Because, in limiting myself to research evidence, I have not been able to find
data on all aspects of creativity, I have had to supplement studies in this area
with related kinds of material. There are two places, especially, where this is the
case. One of these is the section on psychotherapy. The fact of the matter is that
there is very little research on how much, if at all, psychotherapy helps
creativity, and certainly no good systematic study involving a large number of
individuals. Therefore, I have included a study of the relationship between
psychotherapy and productivity. This study may not be directly relevant—
creative behavior may be productive, but productive people are not necessarily
creative—but it does include data and information of considerable interest for
our purposes.

The other place I have had to digress is in my discussion of the relationships
between drugs and creativity, an area that is too new to have much pertinent
material to cite. Although some studies of drugs and creativity are presented, the
discussion focuses primarily on the relationships between drugs and certain
psychological functions that may bear some relationship to creativity.



PARTII

THEORY AND CRITERIA

This part of the book contains two chapters. The first, entitled “The Creative
Process,” contains a theoretical orientation based on both the research and
nonresearch literature. It involves a presentation of three overlapping stages in
the creative process—hypothesis formation, hypothesis testing, and the com-
munication of results, all of which follow a stage of preparation—that form a
rubric for discussing the techniques to stimulate creativity.

The second chapter in this section contains a discussion of the criteria used to
select those individuals who are studied to learn more about the characteristics
associated with creativity. These characteristics, as we shall see later, become
those that some procedures seek to attain for those persons whose creativity
they try to stimulate.

11
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Chapter I1

The Creative Process

Creativity is a process. Our fascination with the emotional experience stirred
in us by a poem; our awestruck regard for the insights that follow from
understanding an integrative theory; our gratitude for the development of new
drugs are all attitudes that focus on the novelty of the final product that is
produced. Often, these attitudes do not reflect adequate understanding and
appreciation either of the processes that went on within the creative individual
(intrapersonal processes) or those that occurred between the individual and his
environment (interpersonal processes). Within both these sets of processes there
are factors that might have stimulated and facilitated or blocked and inhibited
the course of the creative process and the development of the creative product.

VARIOUS DESCRIPTIONS OF THE CREATIVE PROCESS

The creative process has been described in a variety of ways. One of the first
to talk about it was Helmholtz (Whiting, 1958), who described it as consisting of
saturation, incubation, and illumination. Saturation consisted of the gathering of
data, facts, and sensations to serve for the development of new ideas. Incubation
occurred without conscious effort and involved shifting the material about and
making new combinations. Illumination occurred when the solution or some

13
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concept of the end state came to mind. Whiting (1958) also tells us that Henri
Poincaré, in a famous lecture before the Société de Psychologie in Paris,
described the creative process in approximately the same way as Helmholtz, with
the addition of a fourth step called verification. His first step was called
preparation rather than saturation.

In 1926 Wallas presented his systematic description in terms that are now
rather well known—preparation, incubation, illumination, and verification. Prep-
aration is the stage during which the problem is investigated from all directions.
Incubation is the stage during which no conscious thought is devoted to the
problem, but “work” still continues on nonconscious levels. Illumination is the
stage during which the “happy idea” occurs together with the psychological
factors that immediately preceded and accompanied its appearance. And verifi-
cation is the stage during which the validity of the idea is tested and reduced to
exact form.

Reichenbach (1938), the scientist-philosopher, in studying the creative
process, differentiated the “context of discovery” from the “context of justifi-
cation” to distinguish between “the thinker’s way of finding [his] theorem and
his way of presenting it before a public [p. 6].” Three phases in creativity were
differentiated by the psychoanalyst Kris (1953): inspiration, elaboration, and
communication. During the inspiration phase the creative individual is “driven;
he is in an exceptional state. Thoughts or images tend to flow, things appear in
his mind of which he never seemed to have known [p.343].” Elaboration is
characterized by labor, concentration, and endeavor. And the communication
phase contains those factors involved in presenting the final product to others.

I (Stein, 1967) also prefer to describe the creative process as consisting of
three stages: hypothesis formation, which starts after preparation and ends with
the formation of a tentative idea or plan; hypothesis testing, which involves
determining whether or not the idea will stand up under careful scrutiny and
testing; and communication, which involves presenting the final product so that
others may react to and possibly accept it.

Characteristics Common to All Descriptions

Having presented various different descriptions of the creative process, it is
well to repeat that although the terms and emphases may vary, there is a great
deal of agreement among them and there are, as we pointed out previously
(Chapter I), numerous characteristics common to all of them.

The different descriptions agree that the stages of the creative process do not
occur in a systematic and orderly manner. Only at certain times during the total
process will one of its aspects become more salient than others. Indeed, it is also
likely that the different characteristics of the process stand out most markedly
only when the process is halted, blocked, or inhibited for some reason or other,



Various Descriptions of the Creative Process 15

only to continue again when the course of a new stage with its attendant
characteristics makes itself manifest.

All descriptions of the creative process agree that the creative man has spent a
great deal of time or smaller amounts of time used intensively in formal or
informal preparation, training, or education in the field in which he works. The
creative individual also makes a selection of a problem or a project on which he
will work and, in all likelihood, the original statement of the problem and/or the
initial ideas about the solution undergo change.

The process does not run off smoothly from start to finish. Work may be
halted from boredom, fatigue, not knowing how to proceed, etc. Nevertheless, it
continues or incubates on unconscious or nonconscious levels and from this
work or from a test of this work there is a growing conscious awareness of a new
possibility that illuminates and “lights up” a new direction, another approach, a
different pathway to the solution, which the individual did not see before or
which he could not think of before. Attendant upon this experience there is also
the feeling of excitement or exhilaration that has also been called inspiration.
And, finally, there is a sense of knowing, a combination of affective feeling and
cognitive awareness, or an aesthetic sensitivity that signals the completion of the
work. These very same feelings and awareness no doubt alerted him to the
presence of one idea among several which was then selected for further test.
From this kind of sorting and testing procedure, finally one is hit upon that
becomes crucial to the completion of the final work. And then, these very same
feelings, awarenesses, or aesthetic responses play a significant role once again as
the creative individual comes to the completion of his work. They, in effect,
“tell” him when the work is done.

Those of us who assign communication a critical role in the creative process,
place the whole process within a social context and call attention to the
numerous factors that may affect the process. Whether or not a critical role is
given to the communication stage, various approaches agree that the resultant of
the creative process is something novel. The novelty that is produced is of some
significance, for novelty in some insignificant detail, while no doubt of worth,
does not merit being called creative. The novel result is also useful, tenable, or
satisfying (Stein, 1967) or adaptive (MacKinnon, 1964). For the result to be
called creative, it needs also to represent a “leap.” To use a spatial analogy, the
novelty that has been achieved must not be a mere “step’ away from that which
has existed but a “good distance” away. The final novel product that is called
creative changes the course of future actions and behavior. It alters our way of
looking at things and it opens up new vistas that stimulate still further creativity.

In Anticipation of Some Communication Problems

My previous experiences in lectures and seminars on creativity suggest that at
about this point in our discussion of the creative process there are several
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questions that are likely to occur to the readers, and it is best to deal with them
now or else our discussion will be impeded. Unless several points are clarified at
this stage, difficulties may arise in continuing with or following the material to
be presented.

The questions that have been asked overlap to some extent. Nevertheless, it is
probably wise to separate them and treat each of them separately. (1) Why is it
that your presentation of the creative process makes it sound so much like
problem solving rather that what one generally has come to think of as cre-
ativity? (2) From some of the things you say about the creative process, you
make it sound as if there were no differences between artistic and scientific
creativity? Is this so? (3) Are there not works that were recognized at one time
but which have not survived as creative? And, are there not works that were not
recognized as creative when they were first produced only to be recognized as
creative at some later point in time? How does what you have said about the
creative process account for this? (4) Do you really mean that the techniques
you will discuss will help an individual be creative as you have discussed the term
creative?

Let us consider the first question, “Why is it that your presentation of the
creative process makes it sound so much like problem solving rather than what
one generally has come to think of as creativity?” It is understandable that the
use of such words as “problem,” “solution,” “hypothesis,” and the like, could
give the reader the impression that I am talking about problem solving only,
since these terms appear quite “rational,” as the problem-solving process may be
for some persons. The fact of the matter is, though, that it would be in error to
think of my presentation of the creative process as the same as problem solving.
The terms I selected for my discussion I thought would be quite neutral and
could be applied in a variety of ways. Needless to say, for those individuals who
come to regard them as referring to problem solving, I have failed in some way
and hope that the explicit statements just made will serve to clarify what I mean.
At this juncture it is also wise to point out that the kinds of terms selected in
describing the creative process no doubt vary by fields and by individuals within
fields. Thus, scientists may well refer to the “problem” or “experiments” they
are working on. On the other hand, writers may refer to their “projects” and
painters to their “work.” To establish some sort of communality among all the
terms, I would say that I have used the term “problem” in the same way these
others have used “project” and “work,” and I have also used the word
“problem” to refer to some stopping of the ongoing flow of the creative process.
Any attempt to continue with the work or project I have called a hypothesis in
an effort to underscore its tentative quality and the fact that the whole effort is
still in process of development. Finally, the term “solution” has been used in my
discussion in a manner to indicate the end state or goal of the creative process.

It would be more helpful for some if a more objective language were
available, and in one of my papers (Stein, 1967) I have made use of the phrase
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“lack of closure,” that is part of Gestalt psychology, as another way of referring
to “problem.” In other words, where there is closure or where an individual
experiences it, there is no problem and there is no need for resolution. It is only
when there is lack of closure or where it has been demonstrated that there is lack
of closure that a series of processes, one of which is creativity, is set in motion.

Finally, if there is still any doubt, I would say that among other character-
istics, the creative process is distinguished from problem solving in that the
former results in greater leaps, in giving things more of a twist, and the final
result is regarded as much more novel than the result of problem solving. Also
there is more of the irrational or more of what I later refer to as the mystiques in
the creative process than there is in the problem-solving process.

(2) “From some of the things you say about the creative process, you make it
sound as if there were no differences between artistic and scientific creativity. Is
this so?” To a great extent this is true. I do believe that the same variables are
involved in both artistic and scientific creativity. The variables may vary in how
they are “mixed” in each of these areas, but the presence of each of them can be
discerned. For example, given my definitions of the terms hypothesis formation,
hypothesis testing, communication, and such terms as “problem” and “solu-
tion,” I would say that they are equally applicable to the arts as well as the
sciences. Many would feel that these terms are applicable only to the sciences.
By the same token, they might feel that what I have referred to as the mystique
aspects of creativity—inspiration, intuition, aesthetic feeling either for a poten-
tially creative response or the final end state—are limited only to artistic
creativity. Some people think this way because they have been affected by
a romantic tradition about creativity; and since writings and communications
about artistic creativity have a longer history than do those that concern
themselves with scientific creativity, we still maintain this tradition and hence
think that the terms should be limited to the artistic world. Another kind of
orientation differentiates between scientific creativity and artistic creativity in
that the former is said to be produced as a result of stimulation from the
outside—that is, from the environment. Artistic creativity, on the other hand, is
said to occur from ideas or stimuli from within oneself. This, too, is an arbitrary
distinction that does not hold. The creative landscape artist and the creative
portrait painter have models which they paint (unless we are then going to say
that only elements that came from within the painter are the truly creative ones,
but then we will have a problem determining what is really within the person
and what is outside) and the theoretical physicist works with concepts that exist
only within his own mind.

I have found it of value in answer to the question to suggest that one watch
a mathematician present the derivation of a formula. On occasion when I have
done so, I have been impressed with the fact that as the mathematician works on
the blackboard and communicates with his audience he bounces around very
much like a ballet dancer, and in this very juxtaposition of mathematics and
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ballet one sees the relationship between science and art. Another illustration,
again from mathematics, is that it has been said that two mathematicians can
solve the same problem and come up with the same solution but that one is the
more creative mathematician who comes up with the elegant solution. And it is
this elegance of solution, coherence of feeling, form in a painting, parsimony of
explanation of an experimental finding, that is another outstanding point of simi-
larity in the creative process in the arts and the sciences.

These are some of the marked similarities, but I would submit that there are
similarities all along the line and that the differences in the creative process in
the arts and sciences would, by and large, be a function of how much of some of
the variables we have mentioned are present in one area and how much some of
them are present in the other area.

Some might then ask, if this is so, if the creative process in the arts and
sciences is the same, then can an individual who has been creative in one area
apply the process to the other? At one point in history, in what has been
referred to as Renaissance Man, it might well have been possible to be creative in
more than one area, but with increasing specialization, with increasing growth of
knowledge and technique, it is unlikely that this will continue to be the case on
any significant scale. Furthermore, while the creative process may be similar in
both areas, it needs to be borne in mind that the process is applied to different
contents, and the individuals involved, the artists and scientists, were attracted to
different contents for a variety of historical and developmental reasons. Thus,
the scientist and artist go into their respective fields because of their unique life
experiences, including the models they were exposed to, the opportunities in
their environments, the kinds of education they received, the values they were
exposed to (especially the value on creativity), and the like. In addition to all
this, we must consider the individual’s abilities, not only those he learned but
also those that stem from his hereditary potential and which are generally
referred to as falent. In other words, while the creative process is a process
through which novelty may be achieved, where, how, and to what it may be
applied—the arts, the sciences, interpersonal relations, etc.—is determined by a
host of other factors.

(3) The third question was: “Are there not works that were recognized at one
time but which have not survived as creative? And, are there not works that were
not recognized as creative when they were first produced only to be recognized
as creative at some later point in time? How does what you have said about the
creative process account for this?”’ Nothing I have said about the process itself
actually accounts for this. Indeed, I personally believe that in defining creativity
as I have done here, I need to add a historical variable. Thus, in another context I
said, “The creative work is a novel work that is accepted as tenable or useful or
satisfying by a group at some point in time [Stein, 1967, p. 109].” It is the
phrase, “at some point in time,” that is critical here. Some persons feel quite
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uncomfortable with this phrase. They would like some kind of absolute state-
ment in the definition so that that which is regarded as creative is immediately
recognized as such on its presentation and then still recognized as such forever-
more. There may well be instances of such works but, more often than not,
works that come to be regarded as creative are recognized as such only with the
passage of time and even then changes may occur in the future. There are some
individuals who may regard a work as creative immediately on seeing it, but this
small group may be even too small for any significant determination. It might
take some time and even some changes in presentation before a significant
number (but still less than the people at large) regard it as creative. One of the
best examples in this regard is Stravinsky’s Rites of Spring which was greeted
with much negative response when it was first produced but has come to be
regarded as an important factor in the development of contemporary music.
Instances where a work came to be regarded as creative only late in its history,
and instances where a work which was first regarded as creative was later lost
sight of, compel us to add a historical qualification to the definition of cre-
ativity.

(4) The fourth and final question was: “Do you really mean that the
techniques you will discuss will help an individual be creative as you have
discussed the term creative?” I would hope so. It would indeed be most
gratifying to learn that someone, as a result of reading this book, has come up
with something that would be regarded as creative either in terms of the
definitions presented here or in terms of the definitions others have developed.
What [ have tried to do is present techniques which we believe creative persons
have used in coming to their creative results. The techniques have been used in
combination with all other sorts of information, knowledge, and behavior as well
as by individuals with all kinds of abilities and talents. Hopefully, those who use
the techniques to be presented here will have these same combinations so that
creative works will be produced, and if they do not result in major leaps into the
unknown, then at least they will result in bigger steps than might have been
possible without them.

Hopefully by answering these questions we have cleared the way for a more
detailed discussion of our conceptualization of the creative process as consisting
of three overlapping stages—hypothesis formation, hypothesis testing, and the
communication of results.

STAGE I-HYPOTHESIS FORMATION

No creative man thinks, feels, or behaves in a rigid manner. Einstein, in
working on his theory of relativity, did not start thinking of axioms. It was only
after the idea occurred to him that the solution lay in the concept of time and
specifically simultaneity that the axioms followed. “No really productive man



20 2. The Creative Process

thinks in such a paper fashion [p. 183],” said Einstein in an interview with the
psychologist Wertheimer (1945).

In the creative process the idea which culminates in the creative product or
theory does not arise through a purposeful or willed act. Purpose, intention, and
the desire to be creative set the groundwork for the creative idea, but the
individual cannot intentionally pluck it out from wherever it is. A thinker may
maximize the probability that he will be creative by purposefully, consciously,
and conscientiously learning what there is to know about his specific endeavor—
provided also that he does not overlearn or become intimidated by what he has
learned—but having done so there is no absolute assurance that he will be
inspired to come up with the critical idea.

Individualized Conditions Favoring Creativity

Frequently the creative individual is aware of the circumstances and condi-
tions under which he can be most creative and will utilize them to best
advantage. There are some who can begin their work only after all the pencils are
sharpened; others work best on typewriters. There are some who can work only
when the desk is “cleared for action,” but there are others who prefer a
disorderly room or studio. While some prefer quiet, others prefer music and even
noise. Some will insist upon carrying out their rituals; others may know rituals
they prefer but may not always indulge in them for fear of what others around
them may think.

Creative individuals have always utilized to advantage a variety of techniques
that, no doubt, suited their individual personalities. One investigator in this field
reports that Emile Zola avoided daylight and pulled the shades at midday to
work in artificial light. Kipling wrote only with the blackest ink he could find,
and “Ben Jonson ... believed that he performed best while drinking great
quantities of tea, and while stimulated by the purring of a cat and the strong
odor of orange peel [Parloff, 1967, pp. 22-23].” And another investigator
reports:

Schiller kept rotten apples in his desk; Shelly [sic] and Rousseau remained
bareheaded in the sunshine; Bousseut [sic] worked in a cold room with his
head wrapped in furs; Milton, Descartes, Leibniz and Rossini lay stretched
out; Tycho-Brahe [sic] and Leibniz secluded themselves for very long
periods, Thoreau built his hermitage, Proust worked in a cork-lined room,
Carlyle in a noise-proof chamber, and Balzac* wore a monkish working garb;
Gretry and Schiller immersed their feet in ice-cold water; Guido Reni could
paint, and de Musset could write poetry, only when dressed in magnificent

*Balzac also liked to work at night with the help of much strong black coffee (Parloff,
1967).
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style; Mozart, following exercise; Lammenais, in a room of shadowy dark-
ness, and D’Annunzio, Famol and Frost only at night. The aesthetician,
Baumgarten, advised poets seeking inspiration to ride on horseback, to drink
wine in moderation, and, provided they were chaste, to look at beautiful
women [Levey, 1940, p. 286] .

The precise circumstances that are conducive to inspiration or to the
generation of ideas are varied. Nevertheless, they characteristically make the
individual feel safe and secure. That is, they provide him with an environment in
which he does not feel threatened or under pressure. He is relaxed but alert.

Relaxation and the Lull in the Creative Process

Another period during which creative ideas may arise is the lull—essentially a
state of watchful waiting—that follows an intense period of fruitless study and
work. During such a lull, the individual is not consciously preoccupied with his
problem, but work on it still continues on nonconscious levels. Simultaneously,
he is prepared to recognize and seize any valuable idea, and is alert enough to
utilize whatever ideas he may have.

To be capable of using this period productively requires the ability to relax
after a period of intense activity and the courage to rise above disappointment
when an initial idea has not worked out. Poincare (1952), in describing his own
creative behavior, says he tried for 15 days

to prove that there could not be any functions like those I have since called
Fuchsian functions. I was then very ignorant; every day I seated myself at
my work table, stayed an hour or two, tried a great number of combinations
and reached no results. One evening, contrary to my custom, I drank black
coffee and could not sleep. Ideas rose in crowds; I felt them collide until
pairs interlocked, so to speak, making a stable combination. By the next
morning, I had established the existence of a class of Fuchsian functions,
those which come from the hypergeometric series; I had only to write out
the results, which took but a few hours [p. 25].

Poincare also tells us that once while on a geologic excursion

the changes of travel made me forget my mathematical work. Having
reached Coutances, we entered an omnibus to go some place or other.
At the moment when I put my foot on the step the idea came to me,
without anything in my former thoughts seeming to have paved the way
for it, that the transformations I had used to define the Fuchsian func-
tions were identical with those of non-Euclidean geometry. I did not
verify the idea; I should not have had time, as, upon taking my seat in the
omnibus, I went on with a conversation already commenced, but I felt a
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perfect certainty. On my return to Caen, for conscience’ sake 1 verified
the result at my leisure [p. 26].

Not all interruptions have such happy endings. Sometimes there is “the man
from Porlock” who so interrupts Coleridge’s meanderings and thought processes
that much is lost. Coleridge had fallen asleep in a lonely farmhouse after taking
an anodyne and after reading a sentence in “Purchas’s Pilgrimage.” This sentence
stimulated a composition of two to three hundred lines “without any sensation
or consciousness of effort [pp. 83, 84].” On waking he began to write out the
lines of “Kubla Khan” but was interrupted for about an hour by a man who
came from Porlock on business and when he returned to his work he found that
he had forgotten almost all of what he had not written down before the
interruption (Coleridge, 1952).

Inspiration

At the time the individual has the idea, or the insight, which in the final
analysis guides him to his goal, he is said to be inspired. This aspect of the
creative process, which we later refer to as one of its mystiques, when it occurs,
is so fantastic, so incomprehensible, so awe-inspiring, and so defying of descrip-
tion to the individual who experiences it or to the observer of it in another, that
its origin has been attributed to a muse, a deity, God, to the “beyond,” and, in
the terms of contemporary psychoanalytic theory, to man’s preconscious and
unconscious.

Note should be taken of how our attribution of these sources of inspiration
has varied over the course of history and what it was at any one point in time.
The word or concept used is congruent with significant aspects of the Zeitgeist.
When muses were regarded as the source of truth, the creative individual was said
to “have his muse.” When God was regarded to be the inspirational source; the
creative individual was chosen for His work. With the growth of psychological
sophistication, these sources have been attributed to the preconscious and
unconscious.

These are not merely variations in semantic usage. Over time, the locus for
creativity did in fact shift from outside man to man himself. This shift in locus
signaled two major developments. The first was that man himself can create; and
the other was the shift in the locus of responsibility for creative developments.
Prior to these developments it was only God or the muse that was creative. Man
was the instrument through which their creativity was manifest. In the Old
Testament there is a separate word in Hebrew that is used for God’s creating the
world, but in that text man only “makes” things.

Later, man was regarded as imitative. Then uniqueness and individuality were
denied, for they could only lead to distortions in what was copied or imitated. It
was only much later that the idea developed that man could be inventive and
still later that he could be creative.
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The Creative Individual and Responsibility

In this conceptualization of the creative process, man, who fulfilled the ways
of God or who carried out the will of his muse, carried no responsibility for
novel developments. This responsibility belonged to God or the muses. When the
locus of creativity shifted to man himself, he bore the responsibility for his
creation, both implicitly and explicitly. When the creative man had a muse, he
could blame his muse for ideas, thoughts, actions, and behavior (man was only
the passive recipient of inspiration; he was simply carrying out God’s or the
muse’s will). In so doing, the individual could avoid being regarded as one who
was out of line, challenging the status quo, or confronting the powers that be
with novel thoughts and ideas. By definition, novelty involves difference, which
may be perceived as questioning and challenging. When questioned, the creative
individual could always point to God or his muse who “made” him speak the
way he did.

With the shift in the locus of creativity and in the responsibility for it, it is
now the creative individual himself who has gone off into the unknown; it is se
who has deviated from the traditional and the status quo; and it is #e who must
stand by what e has done and be prepared to defend it.

Intuition and the ‘““Aesthetic Feel” for a Hypothesis

Inspiration has been referred to previously as one of the mystiques of the
creative process. Indeed, as we have said, it is quite awe-inspiring, etc., as well as
quite mystifying. Its characteristics are such and it is valued so highly that some
creative persons will refuse to be studied by psychologists or others interested in
the creative process for fear of destroying their inspirational sources or of
“putting a hex” on them. Other creative individuals present the idea of inspira-
tion as a challenge to the investigator, insisting that while his investigational
techniques may reveal characteristics of thought processes, or unconscious
factors in motivation, etc., they will never reveal anything about the mystique
aspects of creativity and especially about inspiration. They may be right, but
meanwhile as a psychologist one tries to understand the. phenomenon referred to
and possibly to describe it more clearly, or to present the conditions under
which it appears, and also to devise experiments to clarify further the nature of
these conditions or even of the phenomenon itself. For some of the mystique
aspects of creativity, either a discussion of the conditions associated with them
or experiments devised to clarify them will be presented.

There are two other mystiques of the creative process during the hypothesis
formation stage. One of these isintuition and the other is an “aesthetic feel” for a
hypothesis. There are some creative individuals who behave quite intuitively.
When confronted with a problem they may come up with an answer and it will
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be the correct one, although they may not be able to give any reasons or rational
bases for their answer. Observers can find this quite mystifying.

Still other creative persons are not intuitive in the sense in which we have just
used the term. They, as distinguished from their intuitive-creative colleagues,
come up with what appear to be several equally reasonable alternative solutions
to a problem. An observer might see each of these solutions as equally good, but
the creative person somehow makes his selection on some kind of “aesthetic
feeling” about one of the solutions, and then on later reflection, usually after the
creative person has demonstrated the value of his choice, does one realize that
not all of the solutions were equally good, parsimonious, or elegant. Creative
persons in forming hypotheses frequently manifest intuitive or “aesthetic feel”
characteristics. Less creative persons might arrive at the same solutions but
through more circuitous and tortured ways.

With this discussion of the characteristics of the hypothesis formation stage
of the creative process, which might then be regarded as the demands or
requirements of this stage, let us now turn to a discussion of the psychological
characteristics that could result in fulfilling these demands or requirements.

Psychological Characteristics That Facilitate Hypothesis Formation
Personality Factors

To embark on the hypothesis formation stage in the creative process frequently
takes much courage and self-confidence, for it may involve a confrontation with
the status quo as to the significance of progress and that which is novel. It may
involve differing from and deviating from the here and now. These kinds of be-
havior cannot occur in tradition-bound, conforming, rigid, and anxious individuals.

To be inspired, to have access to his unconscious, the individual requires
freedom to explore, to be himself, to entertain ideas no matter how wild, and to
express that which is within him without fear of censure and concern with
evaluation.

[Picasso’s] “only wish has been desperately to be himself; in fact he acts
according to suggestions which come to him from beyond his own limits. He
sees descending upon him a superior order of exigencies, he has a very clear
impression that something compels him imperiously to empty his spirit of all
that he has only just discovered, even before he has been able to control it,
so that he can admit other suggestions. Hence his torturing doubts. But his
anguish is not a misfortune for Picasso. It is just this which enables him to
break down all his barriers, leaving the field of the possible free to him, and
opening up to him the perspectives of the unknown” [Zervos quoted in
Read, 1948, p. 109].

The adult in our society who complains about his own lack of creativity or
who complains about the lack of creativity in others is often incapable of
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emptying his spirit of what he has learned. He is intolerant of ambiguities and
doubts and fearful of the unknown. Rigidities, fears, and doubts are replaced
with premature evaluations and parental “don’ts” and “shouldn’ts” that serve
only to inhibit curiosity and exploration that might result in inspired and
creative ideas.

A friend once complained to Schiller about his lack of creative power;
Schiller replied:

“The reason for your complaint lies, it seems to me, in the constraint which
your intellect imposes upon your imagination. Here I will make an observa-
tion, and illustrate it by an allegory. Apparently it is not good—and indeed it
hinders the creative work of the mind—if the intellect examines too closely
the ideas already pouring in, as it were, at the gates. Regarded in isolation, an
idea may by quite insignificant, and venturesome in the extreme, but it may
acquire importance from an idea which follows it; perhaps, in a certain
collocation with other ideas, which may seem equally absurd, it may be
capable of furnishing a very serviceable link. The intellect cannot judge all
these ideas unless it can retain them until it has considered them in connec-
tion with these other ideas. In the case of a creative mind, it seems to me,
the intellect has withdrawn its watchers from the gates, and the ideas rush in
pell-mell, and only then does it review and inspect the multitude. You
worthy critics, or whatever you may call yourselves, are ashamed or afraid of
the momentary and passing madness which is found in all creators, the
longer or shorter duration of which distinguishes the thinking artist from the
dreamer. Hence your complaints of unfruitfulness, for you reject too soon
and discriminate too severely [Brill, 1938, p. 193].”

Another characteristic of that phase of the creative process in which the
individual has an idea is that the phase is often experienced as having a goal
without a charted pathway leading to it. Nevertheless, there is a sense of
direction, a feeling of orientation, and of a possible end state but no necessarily
definite awareness of the intermediate steps or actual knowledge of how to
achieve the goal.

In discussing his experiences during the development of the theory of rela-
tivity, Einstein said he always had “a feeling of direction, of going straight
toward something concrete.” Einstein found it difficult to characterize this
feeling but felt that in this feeling of direction “there is always something
logical; but I have it in a kind of survey, in a way visually [Wertheimer, 1945,
p. 184].”

During this phase of the creative process, the creative individual may appear
as if he is no longer in contact with reality as we know it, for indeed, he is
probing the unknown, charting the uncharted, creating his own reality—a reality
which we may only later come to accept as a new and better reality.
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These are some of the characteristics of that phase of the creative process
which has been called “inspiration,” “hypothesis formation,” and the “context
of discovery.” Even if we allow for much romanticizing about this aspect of the
process, it possesses many idiosyncratic features. It is during this part of the
process that the creative individual is said to be his most individual and
unique self.

The creative person’s individuality and uniqueness is manifest in at least three
different ways. He works in an environment in which he feels psychologically
and even physically unthreatened and comfortable so that he can relax the
barriers that exist between himself and the outside world, as well as the barriers
that may exist within him. This individuality and uniqueness is also manifest in
his self-confidence, courage, tolerance of ambiguity, capacity to move forward in
the face of anxiety, etc.

Cognitive Factors

Coexisting with the aforementioned personality characteristics are character-
istic thought and perceptual processes. When presented with a stimulus for
associations, the thought processes of the creative individual are such that he is
likely to come up with more ideas or associations than do other people. When he
comes forth with a series of alternatives, he does not lose himself obsessively in
trying to choose among them, but selects from them in terms of some kind of
priority system he has developed. And, if what he has selected does not satisfy
the demands of the situation, he can come up with another series of alternatives
to which he devotes himself with sincerity and perseverance. He is not stimulus-
bound in his thinking. His thought processes are not fixed on the functions he
once learned that the objects in his environment manifest. He can adapt things in
his environment to meet his needs, for he realizes that the functions that had
been assigned to them in the past had been so assigned by other men, and he can
therefore alter them to suit his will and needs.

In the process of solving a problem, it is not characteristic of creative
individuals to jump impulsively to conclusions. This is not to say that they will
not check different possible solutions and conclusions, nor that they will not be
impulsive on occasion, but it is more likely that they will “feel out” a problem
and its elements before suggesting a conclusion or solution.

On the perceptual level, creative individuals perceive objects and other stimuli
in their environment as brighter, more precise, and even less form-bound than
others do. They are capable of physiognomic perceptions—they attribute human-
like characteristics to stimuli in the environment so that what is there is not dead
but enlivened. When they are so enlivened, so animated, so physiognomic, they
have a less form-bound quality. When the boundaries of form have been broken
down, then what exists in the environment as separate entities can be combined
with other less form-bound elements into newer and more novel and creative
combinations. For example, Kandinsky in discussing his work says:
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“On my palette sit high, round rain drops, puckishly flirting with each other,
swaying and trembling. Unexpectedly they unite and suddenly become thin,
sly threads which disappear in amongst the colors and roguishly skip
about .. .![quoted in Werner, 1957, p. 71].”

What the creative adult does in what has just been described is different from
what other adults do, but it is not likely to be different from what many other
persons might have been capable of at one time in their lives. Developmental
psychologists tell us that in the course of perceptual development, children are
capable of and do manifest physiognomic perception. But, with development, with
“growing up,” with socialization, and with aging, the frequency of physiognomic
perception disappears in many people.

The creative individual perceives his environment, in the sense of seeing and
learning about it, not only with his eyes but with his whole body. He senses,
feels with, and follows the lead of the stimuli in his problem or in his environ-
ment through bodily or kinesthetic sensations. It is even likely that this capacity
of attending to kinesthetic sensations, his “aesthetic feel” or hedonic response
(Gordon, 1961), is also what enables the creative individual to select from
among the alternatives that have presented themselves that one which will lead
him in the direction of the solution to his problem.

The creative individual is capable of what psychoanalysts refer to as regres-
sion in service of the ego, of allowing himself to perceive, think, and feel about
the external world in terms that others would regard as primitive. The creative
individual is not afraid of such primitive processes and behavior. Others, when
they have such experiences, become anxious and upset. Their emotional and
mental stability depends on their perceptual stability and on their belief that
what is in the environment will always be there in the form they have always
known it to have. For the creative individual, there is no such demand for
sameness, and he will even make his world or immediate environment disorderly
just so that he can make a new and more creative order out of it.

Transactional Relationships between Personality and
Cognitive Characteristics

At this point, having discussed the first phase of the creative process—inspira-
tion, or the context of discovery, or hypothesis formation—it is important to
digress for a moment and make explicit the conceptualization of the person that
is at the root of what has just been presented.

For our purposes here, the individual has been conceptualized as composed of
two transacting systems. One system is composed of his drives, feelings, atti-
tudes, values, etc., which we have loosely termed personality factors. The second
system is composed of the individual’s manner of dealing with information, his
perceptual processes, his associations, thought processes, and problem-solving
behavior, which we have assembled under the heading cognitive factors. As we
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have seen, both systems are in operation as the creative individual embarks upon
the first phase of the creative process. But they are not separate systems, each
going its own way. They are involved in transactional relationships, i.e., they
affect one another. The anxious individual may become constricted and rigid in
his behavior and may not develop very many ideas for coping with the problem
at hand. The self-confident individual may persevere with one idea that others
deemed unworthy of consideration and come up with a creative solution. And
just as personality factors affect cognitive factors, so cognitive factors affect
personality factors. The individual who has not had an idea to solve a problem
can become depressed, not only because he is still confronted with the problem
but because he may begin to feel impotent about the possibility of having any
ideas. By the same token, an individual who has begun to doubt his creative
capacity may become elated and more hopeful once he gets the idea that sets
him on his way to the solution.

The Functions of Creativity Programs for Hypothesis Formation

The techniques and methods discussed later that are designed to help facili-
tate the creative process generally focus primarily on personality or cognitive
factors. Sometimes they assume that training that leads to effectiveness in one
domain will have a positive effect on the other. If this assumption is correct,
then we will usually not need to test for both effects. A technique that does try
to deal with both personality and cognitive factors will be discussed later.

Those techniques that concentrate on personality variables may try to help
the individual become less anxious about what is in his unconscious so that he
can make more positive use of the constructive ideas that it contains. They also
help him to be more confident of his ideas and less upset when he encounters
ambiguity and not be inclined to accept premature answers which might lead
him to be satisfied with the fact that he has an answer, although it is not
necessarily the creative answer.

Other techniques are not necessarily concerned with direct attempts to cope
with personality problems and difficulties whose resolution might facilitate and
foster an individual’s creativity. Instead of direct work these techniques try to
create environments with an atmosphere of acceptance and nonevaluation so
that the individual feels more free. Instead of pointing out to the individual the
reasons for his lack of freedom, these techngiues provide the individual with
freedom and encourage him to make use of it. And should he have difficulty
they may limit themselves solely to encouragement or they may try to foster
some understanding of why he is having trouble taking advantage of the freedom
and acceptance with which his environment provides him.

Just as there are methods of coping with personality problems that may
interfere with the creative process, so there are training procedures that try to
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make the individual more flexible cognitively. Some of these involve learning
information in a flexible manner; others provide questions to stimulate thought;
still others provide guidelines for how to proceed in the development of an idea
or help the individual by providing a description of the creative process in
easy-to-follow steps. In this manner, part of this process can be mastered more
easily. These are only a sample of the techniques for stimulating cognitive
factors that will be discussed later.

STAGE II-HYPOTHESIS TESTING

Having discussed our conceptualization of the individual, let us now return to
the creative process. An idea, when it occurs to an individual, still leaves open
the question whether it will or will not yield or lead to a creative result. Simply
stated, the question is: “Is the idea ‘crazy’ or is it potentially creative?”’ A partial
answer is obtained during the “‘elaboration” stage, the time devoted to “hy-
pothesis testing” or to what has also been called the “context of justification.”
Characteristic of this stage are attempts to determine whether ideas which vary
in degree of tentativeness can be implemented and whether they do or do not
check out in reality. After the artist conceives of an idea for a painting, he takes
brush in hand and works away at his easel. The composer, hearing a tune in his
head, goes to the piano and listens to how the notes combine realistically. The
scientist goes to his laboratory to test whether his formulas are consistent with
experimental data. The theoretician may have to wait years before instruments
are developed with which he can test his ideas.

Variability in Criticism and Evaluation

Regardless of the techniques involved in the testing phase, a shift of attitude
and behavior is involved which is different from that which was characteristic of
the inspiration phase in the creative process. Initially, criticism and evaluation
were ruled out so that ideas could rush in and be viewed in their various
combinations. But as the creative process proceeds, care and judgment play more
significant roles, and evaluation and criticism of the work make their appear-
ance. They give the important ingredients, control and discipline, to the work.
They give form and substance to ideas. In this context we agree with Kaplan
(1957) that, to become art, fantasy has to be “externalized and controlled by
the responsible realistic and logical ego.” The artistry exists in both the quality
of criticism as well as the quality of the creative materials that are criticized.
“Without both,” says Kaplan, “the work is either as formless and unintelligible
as the so-called ‘art’ of the insane, or as mechanical and superficial as the
formulas of the skillful hack [Kaplan, 1957, p. 215].”
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From a Private to a Public Experience

As the creative individual moves from the inspiration phase in which he has
been his most unique self to the testing and justification phases when he gives his
idea palpable meaning and existence, he proceeds from a private experience to a
state of expression in which he will make his work manifest and public. He has
moved from a laissez-faire attitude and a state of anarchy to one in which he will
bring order out of chaos. In so doing he presents others with a new way of
perceiving some facet of the world; he establishes new freedom for himself and
others.

Both Creator and Audience

In working out his inspiration, the creative individual plays two finely
balanced roles—he is both creator and audience. He communicates with himself
and his work. ‘“While the artist creates, in the state of inspiration,” says the
psychoanalyst Kris (1952), “he and his work are one; when he looks upon the
product of his creative urge, he sees it from the outside, and as his own first
audience, he participates in ‘what the voice has done ’[p. 61].” There is thus a
dialog between the creator and his work. As it has been said of Goethe, “It is not
Goethe who creates Faust but Faust who creates Goethe.” Goethe’s own state-
ment was, “I did not make my songs, my songs made me.” In the field of paint-
ing we find Picasso saying,

I see ... for others; that is to say, so that I can put on canvas the sudden
apparitions which force themselves on me. I don’t know in advance what I
am going to put on the canvas, any more than I decide in advance what
colours to use. Whilst I work, I take no stock of what I am painting on the
canvas. Every time I begin a picture, I feel as though I were throwing myself
into the void. I never know if I shall fall on my feet again. It is only later
that I begin to evaluate more exactly the result of my work[Read, 1948, p.
107].

From Passivity to Activity

During the inspiration phase the individual was the passive recipient of stimuli
and ideas, the reactive observer who stood by as ideas rushed in. When he tests,
he becomes more active and more critical. With the entrance of the critic role,
the creative process not only begins to shift from a private to a public experience
but the creative individual also starts to become object rather than subject.
Later, when the efforts are viewed and evaluated by others, he is primarily
objective.

Discipline and Control

The creative process, therefore, has its own built-in controls. In the creative
individual the freedom needed for inspiration and for toying with ideas does not
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go out of control. The energy is harnessed, and only out of this control—the
discipline of his field and his self-discipline—does the creative product result.
Creativity training programs cannot do very much to provide the individual with
the discipline of his field, but they can give him an awareness of the factors that
might impede his creativity, which stem from his approach to the data and
information of his field.

Feeling with the Stresses and Strains of the Problem

Just as the first stage of the creative process—hypothesis formation—has its
mystique as manifested in inspiration, intuition, and the aesthetic feeling for the
potentially correct response, so the second stage, hypothesis testing, also has its
mystique. This is manifested in the creative individual’s capacity to move with
the stresses and strains in his work as he brings it to a conclusion. Again, as he
tests or works out an idea, he may not be able to verbalize or present a rational
case for what he is doing but he knows it is the correct way to proceed. He
allows the problem to lead him to the solution. Because the creative person
cannot verbalize what he is up to, others are frequently mystified by his
behavior.

The creative individual also has the capacity to sense and feel and then
acknowledge that a work is complete. When it feels right to him, he knows he
has achieved his goal and can stop. Other persons who lack this aesthetic feeling
either stop with uncompleted works or continue their efforts with a work that
is in fact completed only to “mess it up” or do it an injustice in some way.

The Function of Creativity Programs for Hypothesis Testing

Theoretically, creativity programs that cope with personality problems can
indeed help the individual with his self-discipline. Through supportive, insight, or
other psychotherapies, the individual can learn how to satisfy growing needs and
drives so that massive amounts of energy need not be expended to control,
suppress, or repress them. Energy that is not needed for such purposes can then
be used for constructive control purposes in the creative process.

Techniques for stimulating creativity through the cognitive processes do not
place as much emphasis on this discipline or control aspect of the creative
process as they do on the inspiration or hypothesis-formation phase. Their
orientation emphasizes so much the need to relax controls for getting ideas that
they appear to underemphasize the need to reinstitute controls later in the
creative process. A possible antidote to this shortcoming appears in group
techniques for stimulating creativity, since one of the functions of the leader or
of the other members is to keep the individuals in the group focused upon the
task at hand.
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STAGE 1l1-COMMUNICATION OF RESULTS

Communication with the self alone is insufficient for the creative process.
Like the neologisms of the schizophrenic, such communication may be too
idiosyncratic to have significance for other persons.

“The hysteric [Freud said] is undoubtedly a poet, [who] represents his
phantasies essentially by mimicry, without considering whether other people
understand them or not. The ceremonials and prohibitions of obsessional
patients” represent their personal religions, and the paranoids’ delusions are
similar to the philosophers’ systems. All this to Freud suggested the possibility
that these patients were trying in some “asocial manner” to cope with their
conflicts and desires in ways “which, when carried out in a manner acceptable to
a large number of persons are called poetry, religion and philosophy [Freud,
1931, pp. 7-8].”

In the process of communication with others the creative person must
eliminate some of the difficulties he experienced in the course of arriving at his
final product. This does not mean that the final product may not be complex
but only that the audience is not expected to re-experience all the problems and
difficulties involved in the process. Wertheimer (1945) says that Einstein tells us
that how he presented material concerning the two triple sets of axioms in the
Finstein-Infeld book is not how it occurred to him in thinking through the
problems involved. His manner of presentation was a function of how he felt he
could best present his material. And furthermore, Einstein also reported that
after coming upon the solutions there is a joy in formulating them properly.

To be able to communicate with others in this manner requires flexibility in
thought processes and the capacity to shift roles, which is probably more
apparent in the scientist than in the artist. * ‘We have a paradox in the method
of science. The research man may often think and work like an artist, but he has
to talk like a bookkeeper, in terms of facts, figures, and logical sequence of
thought’ [Smyth quoted in Holton, 1953, p. 93].”

Elegance of Solution

The creative person may present his work so well to others that they may
regard it as “obvious,” “simple,” and wonder why they never thought of it. John
Milton put it well, as Holton (1953, p. 94) tells us, when he said, “so easy it
seemed/ Once found, which yet unfound most would have thought/ Impos-
sible!” And, as Holton has also pointed out in considering the scientist’s work,
to get something elegantly stated may take months of hard work and the final
form is not necessarily consistent with the order in which the findings or ideas
occurred. Those who come later and who try to reconstruct the sequence of
events may only be confused by the order that they find (Holton, 1953).
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The “elegance” and integrated quality of the solution makes for overlooking
the fact that creativity is a process. It is sometimes difficult for individuals
looking at the coherent quality of a final solution to imagine that the solution
was developed through a process and that the product did not appear full-blown.
The “obviousness” of the solution and its simplicity is frequently seductive for
some individuals, who think, “I could easily have done that.” And finally, the
manner in which the product is produced and the circumstances in which it is
admired do not prepare the individual who is learning how to be creative for the
difficulties he will have to undergo along the way. He frequently cannot imagine
that creative individuals did in fact experience any problems at all.

“Eureka”—and the Good Gestalt

On completing the creative product, the creative individual often experiences
a feeling of exhilaration. He is ready to shout, “This is it!”” “Eureka!” Part of
this exhilarated feeling is related to the release of previously pent up emotions
which had to be controlled so that they would not interfere with the progress of
the work, and part of it is related to the aesthetic experience, in scientists as well
as artists, of having developed the good gestalt, the good form in the final
product—but it is more than just form, it is the combination of feeling and form.
The creative individual’s experience at this time reflects the goodness of fit, the
“oneness” of the creative individual and that which he has created. The same
aesthetic factor that was previously involved in selecting from the various
possibilities that one which led to the correct path to the solution is now again
involved in deciding when the work is completed and when enough has been
accomplished. When the capacity to make this judgment is lacking or inhibited,
the artist is unable to put the finishing touches on his work or he is unable to
part with his painting or sculpture, and the scientist has that additional experi-
ment or “only one more revision” of his final paper.

It would not be at all surprising if this aesthetic factor, or, as Gordon (1961)
calls it, a “hedonic response,”” when and if we learn how to study and measure it
appropriately, were to turn out to be one of the most important differentiators
between the creative individual and less creative persons. It will probably also
turn out to be one of the most difficult characteristics for which to provide
training.

The creative individual has the aesthetic sensitivity that enables him to select
from the myriad existing possibilities or stimuli that one which is most critical
for his work. The creative individual is frequently incapable of verbalizing just
what it was that made him “feel” that something was “right” and, while his
“feelings” may lead him to errors and blind alleys, they also lead him to the
correct goal. Possibly, as more individuals become involved in the creative
process and as more information about their experiences becomes available, we
may gain better insight into the nature of these feelings.
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Novelty

The aspect of the final product that marks it as creative is its novelty. Novelty
arises from a reintegration of already existing materials or knowledge. When this
integration is completed, it contains one or more elements that are new in terms
of their specific characteristics or the integration has resulted in a completely
new organization. The product never existed previously in its new form. It
deviates in some critical or significant manner from that which existed. There is
distance between it and the status quo or the traditional. Distance alone is a
necessary but insufficient condition for creativity. That which is produced must
also be ‘“‘useful, tenable, or satisfying (Stein, 1967)”; it should be “adaptive
(MacKinnon, 1964)” and contain an element of “effective surprise (Bruner,
1962).”

Ways of Arriving at Novelty

Novelty, while it is the most critical outcome of creativity, can, however, be
produced in a variety of ways other than the creative process. Novelty may also
be an outcome of trial and error, serendipity, inventiveness, discovery, and the
like. There are several characteristics that distinguish creativity from these other
processes. In the creative process the individual draws more heavily on his own
resources. It is more of an internal process than the others mentioned, and it
involves a greater leap into the unknown, a leap that results in a high degree of
meaning and significance.

Some investigators differentiate between degrees of creativity. Lacklen de-
fines creativity in terms of the breadth of applicability of a man’s work and
provides a 15-point scale for rating it (Lacklen & Harmon, 1958). For Ghiselin
(1963) there is a distinction between creative action of the higher sort which he
says “alters the universe of meaning itself, by introducing into it some new
element of meaning or some new order of significance, . .. [p.42].” It occurs
more commonly when someone feels that the old universe of meaning is
inadequate. Creative action of the lower sort “gives further development
to an established body of meaning through initiating some advance in its
use ... [p. 42].7

One of the reasons that the creative process has been described here rather
than the other processes that also result in novelty is because these other
processes can be regarded as subcases of the more general case of creativity. Trial
and error, discovery, serendipity, or problem solving can all occur in the creative
process, but inspiration and the leap into the unknown that occur in the creative
process do not occur in and are not characteristic of these other processes. From
a psychological point of view, the characteristics of the individual who produces
novelty through trial and error should be different in certain respects from the
one who produces novelty through creativity. Both individuals may share charac-
teristics in common, but just as these individuals are different from other
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noncreative persons in certain respects, so they are theoretically different from
each other in other characteristics.

Throughout this book the term “‘creative’ has been used to refer to all of the
processes through which novelty can be achieved. This is consistent with current
usage of the term in speaking of stimulating creativity. But, as just pointed out,
it is not completely accurate. The term “creative” should be reserved for those
processes and those individuals whose behavior follows the creative process and
not the other processes of achieving novelty.

Novelty and Cultural Values

Statements of what is novel are culture bound, and the kinds of persons who
are valued for creating novelty also vary as a function of cultural characteristics.
At the height of Greek culture it was the philosopher-thinker who was most
highly regarded. But when the Romans achieved prominence, it was the man of
action, the doer, and the practical man who was most valued. In contemporary
Western society, one of the most coveted prizes for creative accomplishments in
the physical sciences, the Nobel Prize, is given to individuals who have produced
tangible and workable models of their ideas and not simply theory.

In contemporary society also there is a strong tendency to use the term
“creativity” for a wide range of phenomena, from creative playthings to the
theory of relativity; from the child who fingerpaints to the adult theoretician
and scientist. Such a wide range of uses for the word not only devalues its
significance but is also a reflection of the spread of democratic values and
ideology. In a society such as ours with the opportunity it provides for upward
mobility, with its attempts to overcome the limitations and restrictions of
hereditary and traditional societies, there is at times the tendency to use the
word indiscriminately. Such indiscriminate use is reminiscent of the advertiser’s
penchant for superlatives. Objects and products are not just “good” or “very
good” but “super” or “super, super.”

The Significant Others

That an individual has achieved novelty and has completed his work to his
own satisfaction does not mean that the creative process, in terms of the thesis
presented here, is at an end. For completion, the final product must be
presented to and accepted by a group of significant others as tenable, useful, or
satisfying. The “‘significant others” may be a formally or informally organized
group of persons that has the ability and expertise to evaluate developments in
its own field. The size and composition of the group may vary, and the degree of
recognition it receives from the broader society as expert in its own field may
also vary. At times it may consist only of a small “psyche” group on the Left
Bank in Paris, or in New York’s Greenwich Village, or of the small number of
persons who first gathered around Freud, or of those who first understood
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Einstein. On other occasions it may be the larger group of authorities and
experts who attend exhibitions or professional and scientific meetings.

Intermediaries

In a complex society such as ours, the persons just referred to serve in the
role of intermediaries. They carry out and fulfill significant functions between
the creative individual and the audience or members of the broader society.
Among these intermediaries, and usually counted among the significant others,
are the supporters—the psyche group, the patron, the entrepreneur, the execu-
tive, and the expert—all of whom provide the creative individual with emotional,
financial, and even technical support for his undertaking. The second group,
whom I have called judges and evaluators—the specialists and authorities, the
foundation staffs, gallery owners and museum administrators, the critics and
reviewers—evaluate and pass judgment on the final work.

For the public or for the society these intermediaries serve as selective filters,
since their decisions and evaluations provide some individuals with support and
recognition for their work, whereas they deprive others of these advantages.
Consequently, their decisions are most critical for the society that it presumably
protects from being inundated with noncreative works. Its decisions are also
most critical for the person involved in creative work since intermediaries’
judgments will not only affect how his past work is regarded but how much
opportunity he may have for future creative work.

Intermediaries are rather powerful figures in the interpersonal aspects of the
creative process. In some fields the creative individual can avoid dealing with
them directly by working through an agent, but in most instances he has to deal
with them directly, and to do this effectively involves a set of personal character-
istics that are different from those involved in the intrapersonal aspects of the
creative process. It may require the ability to socialize, persuade, convince,
communicate clearly, etc., all of which did not come into play when the
individual was at his work.

Acceptance by intermediaries and significant others is important to the
creative individual not only because it marks his work as creative but also
because, from a psychological point of view, it provides the creative individual
with important feedback and reinforcement. By accepting the final product and
by regarding it as creative, the group indirectly indicates that it accepts and
approves of the psychological needs that initially motivated the creative person
to deviate from the status quo and move off into the unknown. In the process of
accepting the creative product the group identifies with the creative individual
and, in a sense, has joined him as “cocreator.” For the group, then, the creative
product fulfills or gives expression to certain psychological needs, just as it does
for the creative individual. For the group the creative product “says” things that
it may have wanted to but was unable to say. Just as this holds true for the
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significant others among the intermediaries so does it hold true for groups of
individuals in the broader society or public.

The creative person’s supporters and judge-evaluators are only two groups of
intermediaries. Their orientation is usually with the creative person in that they
are usually more concerned with him than with others. But there are other
groups of intermediaries whose orientation is toward the public or audience.
These are the change agents—the farm extension agents, the salesmen and
advertising people—who either present information about innovations or try to
sell innovations. And then, too, there are the opinion leaders and tastemakers
who also shape and direct the public’s attitudes to creative developments.

The intermediaries’ effectiveness in fulfilling their role in the creative process
may be a function of their personalities, their knowledge of their field, their
persuasive capacity, etc. But it may also be a function of certain characteristics
of the creative product or innovation. Some creative products or innovations
more readily find acceptance than do others, and knowledge of these character-
istics are important to facilitate the creative process.

By the same token, it is important that intermediaries be aware of the
characteristics of the media through which they communicate with the public
about a creative product. Some media have certain requirements that need to be
understood and followed or else the message will be confused or lost sight of.

The public is the final target and recipient of creative work. It is important to
bear in mind, however, that the public does not behave, react or move as a single
unit or body. It is composed of subgroups, some of whom are much more ready
to accept and appreciate creative works than are others. Much time and effort
can be saved, and the creative process can run more smoothly and effectively
when there is available knowledge of these subgroups’ characteristics and the
processes through which they go in the adoption process. Similarly, it is advan-
tageous to know about ways of overcoming resistances to change, for then there
is an alternative available to persuasion and “selling” which can be quite
effective in achieving acceptance of creative works.

All of what has just been said will be considered and discussed later. There
are, however, additional factors that affect the public’s readiness to accept
creative work which we can do little more than mention. These factors include:
the nature of the geographical environment, not only as a source of sense
impressions but also as a factor affecting communications between persons from
different backgrounds and countries, for experience with such diversity stimu-
lates curiosity. If it occurs with tolerance, then the public is more amenable to
and aware of the variety and range of existing differences from which selections
can be made for new creative integrations. Mention would also have to be made
of the philosophical orientation of the culture and its relationship to the
culture’s value system. The values placed on different areas of activity (tech-
nology or the humanities, pure or applied science, abstract or representational
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art) and even on creativity itself require consideration. The culture’s attitudes
toward tradition and change and, if the latter is more prized, the way it is
fostered, are significant. Is change valued for its own sake, and when it occurs, is
it re-incorporated into the matrix of the existing culture? Language as a guide to
reality (Mandelbaum, 1962) has to be mentioned, for it reflects the concepts
available to the people for understanding and appreciating that which is pre-
sented to them. Not all societies possess the same concepts and, by the same
token, neither do all of the subgroups within the society.

In addition, consideration needs to be given to the society’s child-rearing
practices and educational opportunities. These would be related to the individ-
uals’ attitudes to both new and old information and how flexibly they would
deal with such information. They would also be related to the individuals’
tolerance and respect for differences between people, ideas, customs, etc., and
their confidence and courage when coping with complexity and diversity and
integrating it creatively.

These are some of the additional variables that require further discussion to
understand more completely the public’s receptivity to creativity. They are also
necessary for a further understanding of the cultural context of creativity that is
central to the work of the creative individual, for it is the matrix in which the
creative process is embedded.

The Functions of Creativity Programs for the Communication Stage

The communication stage of the creative process has not received as much
attention as the hypothesis formation and hypothesis testing stages of the
creative process. In part, this is a function of the fact that most persons regard
the creative process from an intrapersonal point of view, in terms of what goes
on in the individual, and therefore much more has been thought about and done
about the cognitive and personality factors that have to do with creativity. The
other reason why creativity stimulating programs have had relatively little to do
with the communication stage is that in our society a variety of separate
professional groups have developed and exist to deal with its different aspects.
To be sure, an individual involved in the creative process can attend seminars to
learn how to improve his report-writing technique and such, but it is unlikely
that he would have the time, inclination, or ability also to become involved in
learning how to communicate with intermediaries, learn more about the public’s
adoption processes or how one utilizes different media effectively to communi-
cate with the public, etc. It is best to leave all of these to persons trained and
expert in these areas.

These different areas are part of the total creative process. And, if we are not
aware of them in the histories of creative works that have passed through the
process successfully, then we become painfully aware of them through the
histories of the failures—not just the negligible failures but those that have to go
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through another process of rediscovery, not because the intrapersonal processes
were not carried out well but because the ball was dropped when the inter-
personal aspects of the creative process came into play. Hopefully, by expli-
cating and clarifying the various aspects of the communication stage, even
though fewer suggestions for stimulating creativity may appear in this than in
the other sections, more persons will become aware of the total creative process
so that the frequency of creative work will increase and the failures will
diminish.

SUMMARY

Creativity is a process of hypothesis formation, hypothesis testing, and the
communication of results. Preparation, or education in the broad sense, precedes
these stages. These stages are discrete but they overlap. At times one may be
more salient than the other. It is only for heuristic purposes that they are
presented separately here.

Each of these stages has distinct requirements and demands in terms of the
cognitive, personality, and social characteristics of the creative individual.
Various programs to stimulate creativity differentially emphasize one or more of
the appropriate characteristics involved. The book has been organized in terms
of stages of the creative process, and for each of these stages the techniques
available to stimulate creativity at that point will be discussed.

Before turning to these various techniques we shall consider the criteria used
in different studies of creativity and the creative individual. This information
serves as important background material, for the studies in which it is involved
are frequently the bases on which the techniques for stimulating creativity have
been developed.



Chapter 1

Criteria in Studies of Creativity

All the techniques for stimulating creativity, as well as our knowledge of the
creative process as spelled out in the previous chapter, are based on studies of
creative individuals. But who are these creative persons? And on what bases were
they selected for study? These are the questions to which this chapter addresses
itself. As will soon be obvious, none of the criteria is likely to satisfy everyone;
each has both positive and negative characteristics.

GENERALLY ACKNOWLEDGED CREATIVITY

One of the most common criteria is generally acknowledged creativity. No
one would deny that Michelangelo, da Vinci, Shakespeare, and Einstein were
creative individuals and that their works have withstood the test of time. Where
generally acknowledged creativity is the criterion, the investigator relies on
secondary sources, or primary ones if the subject is living, for information about
the creative individual and the factors affecting his creativity. The investigative
technique is the case study. The investigator may concern himself with the
creative individual’s life history, his personality, his intellectual and perceptual
characteristics as they might have been related to or involved in the creative
work that was produced. The degree to which any single part of the creative
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person’s life or work is emphasized depends on the particular interests of the
investigator. For example, Freud (1948) concerned himself with the mother in
the life history of da Vinci. Wertheimer (1945) was interested in Einstein’s
thought processes as he worked on the theory of relativity.

Such individual case studies are usually quite thorough and frequently pro-
vide many fruitful insights and hypotheses regarding the creative process and/or
the psychological processes involved in it. Although we cannot generalize from a
study of any single case, it is possible through the study of different single cases
to begin to develop principles or ideas about the creative process that may have
general application.

Along with the advantages of this approach, there are also disadvantages.
Although we may feel secure when an outstandingly creative person has been
selected for study, no new guideposts are provided for the selection of other
individuals except that they too must have withstood the test of time. Another
shortcoming in the case study approach is that the kind and extent of material
obtained is dictated and limited by the investigator’s interests. For example,
psychoanalysts and some psychologists have stressed the importance of person-
ality factors in their case studies, but omit considerations of the cognitive
characteristics of their subjects. Similarly, investigators who specialize in the
study of cognitive characteristics omit or underemphasize personality character-
istics. Such case studies may lead the reader to believe that only the character-
istics considered are significant for creativity. To compensate for such short-
comings, it would almost be necessary to ask for the impossible—to have some
person studied by persons representing different orientations.

Case studies of dead persons may suffer from the further criticism that the
investigator is limited to the use of secondary sources. With secondary sources,
the investigator must be aware of the fact that the data have been filtered
through the eyes of various people and probably do not contain all relevant data.
Finally, the fact that an individual has been acknowledged as creative gives us no
assurance that the factors involved while he demonstrated his creativity are the
same as the characteristics he possessed before his creativity became manifest or
the same as the characteristics he possesses after his creativity is generally
acknowledged. That an individual has manifested his creativity and that his
creativity is acknowledged by others may have a significant effect on the
individual’s personality and behavior. For example, if he did not do so previous-
ly, he may begin to behave like his image of a creative person. That these effects
may be quite important is common knowledge among students of human
behavior. Individuals who have positive self-concepts will behave differently
from those with poor or negative self-concepts. The case study approach is often
limited to descriptions of the subject by persons who are aware of his creativity
after it has already been manifested. They are, therefore, describing persons who
possibly have already been affected by having had feedback about their creativ-
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ity. To learn what an individual was like before he was acknowledged for his
creativity may require interviewing the creative person himself, as well as others,
about his life. Both sources may be affected by memory lapses as well as by
unconscious selective recall with the selectivity determined by their own liking
or disliking of the individual. Or, there may be other distortions determined by
trying to rationalize how the creative person’s previous life history can be made
consonant with his current creative behavior.

REPRESENTATION IN SECONDARY SOURCES

A second criterion used in the selection of creative men is one in which the
investigator starts with some significant secondary source, such as an encyclope-
dia or book on the life history of famous people. To this might be added one or
more criteria to make differentiations on the basis of which some person may be
eliminated or to make further refined distinctions among the individuals selected
for study.

One of the first major studies in this area was the work of Galton (1870),
entitled Heriditary Genius, in which he was concerned with judges, statesmen,
writers, scientists, divines, poets, musicians, and artists. The judges were selected
from Foss’s Lives of the Judges; the statesmen were premiers beginning with the
reign of George III who were mentioned in Lord Broughman’s Statesmen of the
Reign of George III; literary men and scientists came from biographical dictio-
naries; the divines came from Middleton’s Biographica Evangelica.

James McKeen Cattell (1903) and Cora Sutton Castle (1913) in their studies
of eminent men and women also used biographical dictionaries for their initial
sample and then retained those who appeared in three additional sources and
had the greatest amount of space devoted to them. One of the most important
contributions, which relates creative and productive achievements to age, is that
by Lehman (1953), Age and Achievement, in which both secondary sources and
opinions of experts were used. For example, for his sample of chemists Lehman
(1953) selected persons from Hilditch’s A Concise History of Chemistry, and
then submitted their names to four university professors of chemistry for
evaluation.

One of the main advantages in using dictionaries, biographies, encyclopedias,
and other published secondary sources is that it is a reasonably economical and
efficient manner of collecting data on a relatively large number of individuals.
Not only are the names of these persons available but also a good deal of other
information, which might be used for differentiating among individuals who are
creative and those who are not. A second advantage of this technique is that the
investigator has already had a major decision made for him when the people
were included in these secondary sources. These individuals, it might be argued,
have the potential to withstand the test of time or else they might not have been
included in the first place, or they might have been deleted from later editions.
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This method also has its shortcomings. Biographers might become so person-
ally involved with the persons about whom they are writing that they might tend
to gloss over some details while exaggerating others. Not all biographers utilize
the same set of variables in writing their case studies. Hence, when one character-
istic is mentioned in one instance and omitted in another, it cannot necessarily
be said that its omission in the second instance was because of its absence,
or its relative unimportance. That a particular trait does not appear in a
write-up of an individual does not necessarily mean that the individual did not
possess it or that he had some opposite characteristic. The biographer may think
that the trait should be taken for granted in the person studied and therefore
neither discusses the trait nor provides evidence to support it.

The same can be said about the amount of space given to an individual. First,
investigators using encyclopedias, etc., do not indicate the criteria utilized by
the encyclopedists and, while it might be tempting to regard the amount of
space devoted to a given individual as a criterion of his creativity or importance,
we also need to bear in mind the possibility that the author may simply have
been carried away with some characteristics of the person he is describing or that
the amount of space allotted to him may be due to some other reason. Should
anyone in the future use the current Who'’s Who volumes for similar purposes, he
might find himself in an odd position, since those pieces are written by the
individuals themselves. Hence, while the amount of space devoted to any one
person may indeed be a reflection of his accomplishments or the societies or
associations to which he belongs, it cannot be denied that individuals vary in the
emphasis they place on enumerating organizations, etc.

Finally, while individuals included in major works may be regarded as
eminent, we may question whether they were also creative. Stating the problem
differently, we may ask whether these individuals were simply “popular” or
“visible” (and factors associated with popularity or visibility may or may not be
associated with creativity).

EXPERT JUDGMENT

Although case histories and secondary sources have been traditional tech-
niques in the field of creativity study, many contemporary researchers (especial-
ly those interested in learning about the psychological factors that differentiate
among individuals who differ in creativity), use judgments of experts or other
individuals deemed capable of evaluating the individuals in the study.

In one study of outstanding scientists J. McK. Cattell (1906) had the names
and addresses of “all those known to have carried on research work of any
consequence [p.660]” sent to leading representatives in their fields. These
representatives were then asked to rank-order the names they received on the
basis of their contributions to the advancement of science. In her study of
biologists Roe (1951) selected those who were members of the National Acad-
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emy of Sciences and/or the American Philosophical Society and on the basis of
ratings of six men chosen to represent all subdivisions of biology. In other
words, two criteria were used. First, the individual had to be a member of an
honorific society; second, he had to be rated high by the six raters.

In another group of studies, close observers of the individuals to be studied
were asked for their judgments. In their study of “more” and “less” creative
industrial research chemists, Stein et al. (1958) collected ratings on a number of
variables related to the creative process from a research chemist’s superiors,
colleagues, and subordinates. Superiors were used as raters on the assumption
that they had a broad overview of all their personnel, and much experience with
research chemists and therefore were in a position to make comparative judg-
ments. However, since superiors could be limited in the nature of their contacts
with any individual researcher, judgments were obtained from a man’s colleagues
on the assumption that colleagues were closer to ongoing developments in their
field, and if or because they were competitive they might be even more
“hard-nosed” in their evaluations of their colleagues. Finally, judgments were also
obtained from a man’s subordinates on the assumption that they were probably
‘closest to the work, knew how it originated and who was responsible for
carrying it out. After judgments were obtained from all three groups of evalu-
ators, their reliability was studied, and those on whom all three judges agreed
were retained for further study.

One of the most thorough attempts to select a group for study according to
the expert judgment approach was that used by MacKinnon (1961) and his
group in their study of architects. The dean and four of his colleagues in the
College of Architecture at the University of California at Berkeley were asked to
nominate and rate the 40 most creative architects in the country in terms of a
definition of creativity which included such variables as: original thought; a fresh
approach to architecture; “‘constructive ingenuity; ability to set aside established
conventions and procedures when appropriate; a flair for devising effective and
original fulfillments of the major demands of architecture; the demands of
technology, visual form, planning, human awareness and social purpose [Mac-
Kinnon (1961) p. 8].” A total of 86 names was supplied. Using only the mean
ratings and the summary of their work, the nominated architects were rank-
ordered. MacKinnon wanted to study 40 individuals, and to do so required
sending out 64 invitations, since 24 individuals did not accept. One of the
questions that had to be answered was whether there was a difference in
creativity ratings between those who did and those who did not accept. Analysis
of the data indicated that there was no such difference. But MacKinnon checked
further. Eleven editors of the major architectural journals in the United States
were asked to rank the 64 architects. A comparison of the mean rankings of
those who were studied and those who refused to come indicated that the latter
did receive slightly higher ranks, but these were not statistically significantly
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different from rankings given to those architects who did come for study. As an
aside, it is interesting to note that the evaluations of the 40 men obtained from
the editors agreed rather well with the creativity ratings obtained from the
architects themselves. They correlated .88.

Some investigators might have been satisfied to limit themselves to the group
selected as described up to this point, but MacKinnon went further by selecting
two control groups. Eighty-four architects were selected to match the experi-
mental group (“Arch I”) in terms of age and geographic location of practice.
Their names were obtained from the 1955 Directory of Architects. This group
was then divided into two subgroups. One of them, called “Arch II,” was
composed of 43 individuals and met an additional requirement in that they have
at least 2 years of work experience in association with one of the originally
nominated creative architects. The other control group, “Arch III,” was com-
posed of 41 men, none of whom had ever worked with any of the nominated
architects.

Still not satisfied with the selection process and the control groups, Mac-
Kinnon then sought a measure that would be either directly or indirectly related
to the creativity of his three groups, for there was the assumption that Arch I
should be more creative than Arch II, and Arch II should be more creative than
Arch III. Two indices of prominence were then established. One index was a
weighted system of the number of articles by or about each architect and his
work as referenced in the Architectural Index for the years 1950-1958. The
other index was also a weighted index of the number of pages devoted to each
architect for his work for the same period. This analysis indicated that Arch I
was clearly superior to Arch II and Arch IIl. On both indices Arch II fell
between Arch I and Arch III but they were closer to III than to I.

Finally, still in search of a better criterion, MacKinnon took the total list of
124 individuals [Arch I (N =40), Arch II (V=43), Arch IIIl (V=41)] and
submitted it to six groups of architects and experts on architecture (including
the professors who made the original ratings, editors of major architectural
journals, the architects of I, II, and III groups, etc.). Each of the persons then
rated, on a 9-point scale, the creativity of the people they felt they knew well
enough to judge. Analysis of these data indicated that the average ratings for the
individuals in each of the three groups were significantly different from each
other—Arch I was rated higher than both Arch II and Arch III; Arch II was rated
higher than Arch IIL. On the basis of all this, MacKinnon and his group were
quite reassured that they had selected three groups that were adequately differ-
entiated in terms of their creativity.

One of the most important advantages in using experts or close observers to
evaluate and select individuals for studies of creativity is that they make it
possible to conduct studies on individuals who are living and who might still be
counted on to be involved in creative pursuits for some time to come. These
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raters have knowledge of the processes involved in the man’s work—how much
of it might have followed the creative process as it was discussed in the previous
chapter, how much of it was due to trial and error, how much of it was due to
serendipity, and the like. It should be emphasized that the fact that one uses
experts does not mean that they will know all this, but the probability of their
having such knowledge is increased over the possibility that biographers may
have such knowledge. It is also assumed that experts and other close observers
will be aware of developments in the total field of work, and therefore have the
necessary background to make such judgments.

A third advantage is that if the investigator so desires, and if it is a function of
his research when he is involved in a study of creativity, he is in a position to
study the factors that might be involved in these experts’ judgments. By giving
the experts special rating forms with specific variables, it then becomes possible
to determine how the raters weight specific factors in their ratings. For example,
Harmon (1958) in a study of the ratings experts gave to the applications to the
Atomic Energy Commission in 1949 for fellowships, found that the number of
publications was essentially the primary factor. And, one of the findings of
James et al. (1962) in their studies of innovative behavior among administrators
in U.S. Government agencies was a significantly higher correlation between
judgments of innovation and ratings of general effectiveness when raters also
reported that they had a positive value for innovation than when they did not.

When the expert judgment approach is utilized, questions can be raised about
the extent to which the raters are biased for or against the subject, the effects of
interpersonal relationship, and other “halo phenomena” when ratings are used.
These might result in over- as well as underestimates of a man’s creativity. Using
experts as judges does not necessarily mean that, because their status and
prestige are not threatened, they are going to be unbiased. There are instances in
the history of science, for example, where the scientific community itself was
most vocal in its criticism of new developments. It was only after some time had
passed that these developments were accepted as creative accomplishments.

People regard studies in which expert judgments are used for selecting
creative individuals for study with a great deal of skepticism. This is probably
the most subjective of the methods used. In responding to criticisms such as
these, we might say, as Galton (1870) did when he was confronted with a similar
problem, “I feel convinced that no man can achieve a very high reputation with-
out being gifted with very high abilities; and I trust that reason has been given for
the belief, that few who possess these very high abilities can fail in achieving
eminence [p. 42}.” J. McK. Cattell (1906) agreed that judges’ evaluations were
subject to a variety of errors but said, “there is, however, no other criterion of a
man’s work than the estimation in which it is held by those competent to judge
[p. 661].” Furthermore, by using the judgments from several sources or several
judges, it is felt that some of the systematic errors in this approach can be
overcome.
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QUANTITY OF PRODUCTS

A fourth criterion that has been used in studies of creativity is the quantity of
novel products that an individual has produced. This criterion was used in
Rossman’s (1931) study of inventors. Obviously, quantity is not the sole
criterion, for that which was patented had to satisfy the requirements of the
patent office.

Quantity of patents, or even publications, may be a reasonable criterion in
certain areas and with certain individuals, but it is not so in other instances.
Thus, although number of patented inventions may be a reflection of an
inventor’s creativity, and although publications may be reasonable criteria for
awarding fellowships or judging academicians of certain status, are they reasonable
criteria in judging the creativity of scientists employed in industrial research
organizations? In our study (Stein et al., 1958) of individuals in such organiza-
tions, when we first considered the use of patents and publications, we were
soon told by the men that these criteria were deficient in a variety of ways. In
some instances, a company might refuse to have either a patent or publication
appear for fear that the company’s competitors would then learn what its
personnel had been working on. On other occasions, to avoid problems of
deciding who are the critical authors on a paper, the names of all persons (no
matter how remotely involved) are listed, and they are not necessarily the names
of all the people who did the work. On some occasions, they might include the
names of individuals who made minimal contributions; on others the name of a
research director has to appear on the paper. Furthermore, particularly with
regard to patents, we need to be aware of the “patent hound”—the individual
who studies published patents, develops some variation, and obtains a new
patent for which he is rewarded by his company. Finally, when we concentrate
solely on the quantity of works produced, we may sacrifice quality and thereby
overlook an individual whose quantitative contributions were small but whose
qualitative work may have been of tremendous significance, or vice versa.

PSYCHOMETRIC TESTS

Another criterion in the study of creativity is the psychometric test. The
difference between this method and those described previously is that those who
are regarded as creative in terms of the previous criteria have been manifestly
creative in reallife situations. When the psychometric criterion is used, the
individuals regarded as creative are those who have received scores on tests
developed by psychologists or others that are presumed to be measures of
aspects or factors involved in the creative process. As we conceive of them here,
these tests have what has been called face validity among psychological test
constructors, but have not, in terms of much of the work that has been done
with them, been validated against an external criterion.
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This approach is analogous to that followed by the chemist who synthesizes
compounds in the laboratory. So, too, the psychologist tries to get increasingly
pure measures of the factors he believes to be involved in creativity. When these
measures are obtained, they may be utilized as independent variables, and their
relationships to other psychological variables and judgments of creativity
studied. They may also be used as dependent variables, in which case the first
step is to obtain measures of the subject’s creativity (in terms of other criteria
discussed here) and then make a study of the manner in which his scores on the
tests are related to his creativity rating.

The most important figure on the contemporary American scene involved in
the psychometric approach is Guilford (1967). He and his researchers started
with a group of subjects who were not distinguished or differentiated in terms of
any independent criterion of creativity. Among the groups that were studied
were Coast Guardsmen and “high-level” personnel. A battery of psychological
tests, focusing on intellectual aspects of human behavior was administered to his
groups. When the test results were obtained, their interrelationships were stud-
ied, and these results were then reduced to the smallest number of common
denominators by using factor-analytic statistical procedures. Work continued
until the purest possible factors were defined. New tests were then constructed
to obtain better measures of these factors.

Guilford’s work has had a tremendous impact on research in creativity.
Investigators have used Guilford’s tests or variations thereof as independent
measures for selecting groups of subjects who are then studied to gather data on
their personality and other characteristics. Other investigators have used a
manifest criterion of creativity and then studied how the subjects scored on
Guilford’s or Guilford-like tests. However, more importantly for the purposes of
this book, some people have regarded Guilford’s tests as tests of creativity
(which from our point of view is premature, since not all of the evidence is as
strong as we would like for these purposes) and therefore used them to measure
the effects of the training programs to be described later. Still other individuals
try to develop training programs to stimulate or train for the mental operations
involved in Guilford’s tests. In our discussion of techniques for the stimulation
of cognitive factors, we shall refer to Guilford’s tests frequently. This will be
especially true when such techniques as brainstorming are discussed.

One of the advantages of the psychometric approach is that the tests em-
ployed have been carefully developed. When these tests form the criteria, the
method of differentiating among persons is clearly and carefully defined. This
approach is not subject to the criticism of previous methods—i.e., that it is
subjective. There are rather clearly defined scoring methods, and distinctions are
made for when quality or quantity of response is to be used. These very
characteristics make this approach appear to be very attractive.
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In addition, because the tests developed by the psychometric approach have
face validity—that is, because they appear to measure mental operations involved
in the creative process—some investigators have been quick to label them tests of
creativity or creativity tests. Thus, among these psychometric tests there might
be one in which an individual is asked to give his associations (thoughts or
responses to a stimulus word); then the individual who gives unusual or infre-
quent responses is regarded as being “on the creative side.” Such a response is
regarded as having face validity for a test of creativity because as it occurs
infrequently so novelty in the creative process occurs infrequently. Aside from
all the technical statistical questions involved in these tests, there is reason to
exercise a good deal of caution in this regard, since there is as yet insufficient
evidence to indicate for what individuals, for what areas of work, in what
situations, and in what period of time scores on these tests may be related to
manifest creativity.

In its relation to creativity, the psychometric approach has been limited
generally to cognitive or intellective factors. Personality factors and social
factors have not yet been subjected to the same kind of development. It is
probably psychologically less threatening to some individuals if a test or an area
of work is limited to intellectual factors. Personality and social factors are more
personal and possibly too “subjective,” but the very objectivity of the intellec-
tual tests may be more apparent than real, for it overlooks the fact that these
tests are based on psychologists’ definitions and that it is psychologists who
construct the test items.

Despite the criticism of the psychometric approach, we should not overlook
the potential significance of the basic assumptions underlying it. As pointed
out earlier, one of the ways of looking at this approach is that it is analogous
to the activities carried out by the chemist as he tries to synthesize compounds.
The chemist does this by studying and obtaining as much knowledge as pos-
sible about the compound he is working with; he then tries to purify the
various elements and combine them so that they will be effective in coping
with certain disease symptoms, let us say. In this approach, numerous com-
pounds may need to be tried before the effective combination is found in actual
field tests. Following this analogy, the behavioral scientist may well work in a
similar fashion; he, too, tries to develop better and better tests of what he
regards as components of creativity. These components can be tested against
various criteria of creativity, and then, by a consistent process of checking and
rechecking laboratory results against real situations, he may well develop pre-
cisely that combination of psychological characteristics and environmental fac-
tors that, when brought together at the proper time, result in the same or more
creativity than is presently manifest. To be sure, this process is quite time
consuming and requires a great deal of cooperation between behavioral scientists
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and persons involved in real-life situations. There is nothing we can do about the
time involved, but if it will be possible to achieve greater cooperation between
laboratory and real-life situation personnel, then it is conceivable that many
valuable benefits may be reaped from this approach.

THE PROCESS AS A CRITERION

Creativity is a process, as was pointed out in the previous chapter. But none
of the previous criteria has really been concerned with the process rather than
with the product. Essentially, previous criteria were concerned with the number
of products produced or their quality. However, within some of the criteria,
rating scales composed of variables that purportedly get at some of the process
aspects of creativity might be used. For example, we could ask experts to rate
the subjects on number of ideas, quality of ideas, capacity to test ideas, capacity
to communicate ideas, etc., which would reflect the three stages of the creative
process. But it should be possible to get even “closer” to the process than that.

One possible way of getting closer to the process aspects of creativity is to
observe individuals while at work and rate their behavior. From the variety of
patterns that would emerge, we could probably differentiate between those that
are congruent with the creative process and those that are not. The difficulty
with this approach, however, is that any meaningful research study involving a
reasonable number of subjects would require a tremendous amount of time from
several investigators. The procedure would therefore be uneconomical. In addi-
tion, it is likely that the subjects of such a study would also object to being
observed at work, for many of them have done so in the past.

A study by Ghiselin et al. (1964) suggests that it may be possible to overcome
these objections and still get closer to the creative process. These investigators’
work started with Ghiselin’s (1963) definition of creativity, which emphasizes
the first time that a “universe of meaning” is arrived at. In using this definition
for criterion purposes, the authors “concentrated upon that crucial moment of
performance, within the whole action, when a new configuration of insight is
formed and brought into focal clarity [pp.20-21].” They then concerned
themselves with “what happens, in the configural field just before a new order is
realized in it, and at the instant of realization, and immediately after
[pp. 20-21].” To achieve this goal they then developed a Creative Process Check
List that had two sublists, one concerned with “States of Attention” and the
other with “States of Feeling.” Both lists consist of a series of adjectives, and the
subject has to choose that adjective which was “an appropriate description of
his experience before, during, or after his act of grasping (or shaping) a new
insight, solving a problem, or otherwise bringing a new order into being within the
field of his consciousness [pp. 21-22].”
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This technique is still in the process of development and consequently
different methods of scoring and understanding the checklist are being tried. In
the published report (Ghiselin et al., 1964) referred to here, two techniques were
tried. One consisted of a theoretical weighting system which did not yield very
interesting or important results. Another scoring system, empirical in character,
was tried, and yielded rather valuable material. These empirical scores yielded
correlations that ranged from .34 to .69 with various criteria. But more impor-
tant, from certain points of view, than the range of these correlations was the
fact that the technique appears to be potentially valuable as a means of
differentiating among scientists. Thus, the authors were able to differentiate
between two types of scientists: the “‘creative scientists”—the scientists who
were ‘“‘high in creativity and low in material success "—and *“‘materially successful
scientists”—those who were “low in creativity and high in material success”
(referred to later as the successful scientists). The states of feeling and attention
for both types were studied before, during, and after some significant insight
occurred. From the obtained results it was learned that the high creative
scientists said on the checklist that in the early stage, their attention was
“diffused” and ‘“‘scanning,” whereas the successful scientists said that their
attention was “focused” and “sharp.” The first is consistent with the reports in
the literature of the disorder experienced by the creative individual. This
disorder was not apparent in the materially successful scientist. Differences in
their feelings after the moment of insight, also appeared. The creative scientists
reported that they felt “delighted,” while the successful scientists said that they
felt “relieved,” “satisfied,” “exalted,” “full,” and “excited.”

This technique requires further work, but it does appear a quite promising
way to get closer to the process of creativity as a criterion. It might also help in
differentiating among individuals who achieve novelty through the creative
process and those who achieve it through trial and error, serendipity, problem
solving, etc. Finally, it has potential usefulness in gathering data from an internal
frame of reference and not only from an external frame of reference, as is
evident in the other criteria. On this basis, then, it is conceivable that we may
find individuals who are creative from their internal frames of reference but who
are not acknowledged as such by other persons.

SUMMARY

To lay the groundwork for work to be discussed later, the following criteria
utilized in studies of creativity were discussed: (1) Generally acknowledged
creativity—persons who have been regarded as creative throughout history are
selected for study. (2) Representation in secondary sources—dictionaries of
famous people or histories written about specific areas of endeavor are consulted
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to compile a list of persons for further study. (3) Expert judgment—persons who
are experts in their fields evaluate others in their field as to their creativity. (4)
Quantity of products—persons are selected in terms of the number of products
they have produced that presumably involve creativity as, for example, when we
differentiate among individuals on the basis of the number of patents each has.
(5) Psychometric tests—psychological tests that measure various psychological
factors and characteristics that are presumably related to creativity. These tests
are called by some “tests of creativity,” although they have not necessarily been
validated against criteria of manifest creativity in realdife situations. (6) The
process as a criterion—the creative process itself is used as a criterion. Since
novelty can be achieved in different ways, we observe individuals at work to
determine whether they have achieved novelty through the creative process or
through other processes.

These criteria have been used in studies of creative persons to learn which of
their characteristics are associated with creativity. These characteristics are then
utilized as standards or goals to be achieved by persons attending programs to
stimulate creativity. Some of the criteria are also used to study and measure the
effectiveness of programs that are designed to stimulate creativity. For example,
after attending a creativity course it would be expected that if an individual’s
creativity did in fact increase, it should be manifest in how well he would do on
psychometric tests after the creativity program as compared with his results
before it. Similarly, we would expect that his superiors as experts in his field
would give him higher ratings after the creativity course than before it.



PARTIII

INDIVIDUAL PROCEDURES

The individual procedures are divided into two parts. The first two chapters
(Chapters IV and V) concern themselves with methods designed to help over-
come blocks or obstacles due to personality characteristics or which try to
engage constructive aspects of personality and so facilitate the creative process.
Then, since more work has been undertaken with cognitive factors, there are six
chapters (Chapters VI-XI) that focus on techniques that are designed to “loosen
up”’ and make more effective the utilization of cognitive factors in the creative
process. Chapters IX and X contain more of the self-help procedures than do the
other chapters, while the other procedures generally require working with
another person trained in the technique for stimulating creativity.

Techniques discussed in this section, although focusing directly on the indi-
vidual may obviously be adopted in a number of instances for use by groups.
Similarly some procedures discussed later that have been developed for use with
groups may be utilized by individuals.
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Chapter IV

Introduction to Personality Procedures

In their introduction to a review of the creativity literature, Stein and Heinze
(1960) point out that

Everything that might be regarded in one way or another as important in a
study of any individual—his heredity, his childhood, his adolescence, his
adult personality, his intelligence, his perceptual processes, his problem-
solving behavior, etc.—has been considered in some study of the creative
individual. As man has studied man, he has also sought to understand the
creative individual, and he has applied the knowledge gained from a study of
man in general to a study of the creative man in particular [p. 2].

There have been studies of the creative individual’s life history, his personal-
ity and cognitive characteristics, the manner in which he interacts with others,
and the way in which the environment in which he works may or may not affect
his creative endeavors. In each of these areas, characteristic results for creative
persons have been found; differences have also been found among individuals
who are and are not regarded as creative. Before turning to a discussion of these
results, it would be well to say something about the research designs and theories
involved.
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RESEARCH DESIGNS AND THEORIES INVOLVED

Several kinds of studies have been carried out to gather data on the relation-
ships between personality and creativity. One is the case study, in which all that
is learned about an individual is integrated and interpreted in some manner so as
to cast light on his creativity. For these purposes both primary and secondary
sources can be used. The second type of study uses survey procedures. A large
questionnaire is developed that is sent out to the participants. And a third kind
of study is one in which psychological tests are used. While we shall have more
to say about these later, at this point the theoretical context of these studies
should be mentioned.

In psychological research, a differentiation can be made between empirical
and hypothetical-deductive research. In the latter there is a theoretical orienta-
tion from which certain deductions are made or hypotheses developed. Through
appropriate means these are then tested. In empirical research no theory really
plays a significant role at the beginning of the study, and it may or may not
enter into the interpretation of the final results.

Both these kinds of research can use psychological tests to gather data. When
the hypothetical-deductive method is used, a hypothesis is developed and test
questions are related to the hypothesis. In empirical research, the tests can be
constructed for purposes other than testing hypotheses about creativity. Indeed
personality tests that have existed for some time may be used. But in empirical
research such tests are administered to see if, for example, they differentiate
between two groups who differ in creativity and if so, on what variables. Or, an
extreme example may be a test in which a whole host of questions is developed
without regard for how they might be related specifically to creativity. These
questions are then studied in reference to the criterion to see which are and
which are not related to it.

The vast majority of studies in the area of creativity are of the empirical re-
search variety. Tests and questionnaires usually constructed and developed for a
variety of purposes are used to learn more about creativity. When they are so ap-
plied they should be cross-validated—that is, they should be tried out on another
similar group of subjects to ascertain whether the results are replicated. Experi-
ence in other research areas of psychology indicates that, in many situations,
results are not confirmed at the correlational levels first obtained, and in most
instances the cross-validated correlations drop a good deal from their original
levels. Unfortunately, because of time and economic pressures, not all investiga-
tors cross-validate their results; they rely on others to check their findings.
Although there is general agreement among different investigators’ results, repli-
cations are not exact enough for us to say that a good check existed. The people
studied are not usually very well matched and procedures used are not all the
same. This shortcoming must be borne in mind in evaluating the results.
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PERSONALITY THEORIES

Although, as just indicated, personality theories do not figure very much in
the design of creativity research, it is nevertheless worthwhile to keep in mind at
least those personality theories that do have something to say about creativity
and that serve as the bases for case and group studies. For a more complete
survey of personality theories, a reasonable source is the book by Hall and
Lindzey (1970); although creativity is not considered within each theory pre-
sented in it, this book does supply a reasonable amount of information about
the theories relevant to personality research.

For our purposes, personality theories might well be divided according to two
of the models suggested by Maddi (1968). They are the fulfiliment model and
the conflict model. In creativity research, an example of the former is the
self-actualization theory of Maslow (1959), according to which individuals seek
to actualize or fulfill the potentialities they possess. The potentialities are
treated as if they were forces seeking expression, and creativity is seen as one of
man’s potentialities. That it may be unexpressed or unfulfilled may be due to an
inhibitory or deprived environment, which may be of short or long duration.
Once these negative effects are removed, creative potential becomes manifest.

The second model, the conflict model, is best exemplified by that part of
psychoanalytic theory which points to the development of a man’s ego from his
id. In this theoretical framework, man starts off in life with an id—the term given
to a variety of psychological functions or factors, including man’s impulses.
These impulses constantly strive for expression. And if this expression were
permitted at all times, the individual might obtain impulse-gratification, but he
would never “grow up.” Growing up takes place through resolution of conflicts
and overcoming of obstacles or frustrations that arise between impulses and
environments that do not readily satisfy the impulses. A number of the psycho-
logical functions so developed are regarded as “belonging” to (or as coming under
the rubric called) the ego.

Just as it is important for other psychological functions, so conflict is
necessary for creativity, according to some aspects of psychoanalytic theory.
According to these formulations an individual sublimates an impulse from its
more primitive goal to a goal of higher value in the society. In so doing, he will
have to delay immediate gratification for later gratification.

It is beyond the scope of our effort to evaluate these theories here. What is
important is that the reader who wishes to evaluate the findings to be presented
later, will want to consider whether the data stem from characteristics that are
“natural” (results of self-fulfillment) or results of conflicts. While such consider-
ations may not be terribly important for the general reader of the material
presented here, they are of importance for individuals doing research in this area
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and for individuals who try to understand the creative process and develop
techniques to foster its further development.

PERSONALITY RESULTS

A review of the literature by Stein (1968) yielded the following list of
personality characteristics that have been found associated with the creative
individual.

The creative individual:

1. Is an achieving person. He scores higher on a Self-Description Test of
need achievement (Stein et al., unpublished) than in a projective (TAT)
[Thematic Apperception Test] measure of the same variable (McClelland,
1962), possibly because his achievement is fulfilled in actuality and need not
be converted into fantasy. Gough (1964), using the California Personality
Inventory, found that creative individuals score below average on a scale
measuring conformance motivation and the enhancement of form and struc-
ture but above average on achievement that stresses derivation of form and
the modification of structure. Both scales are correlated in a student popula-
tion but uncorrelated in creative individuals. This is also regarded as evidence
for the complexity of the creative individual (Gough, 1964).

2. Is motivated by a need for order (Barron, 1958).

3. Has a need for curiosity (Maddi, 1963; Maddi & Berne, 1964; Maddi
etal., 1964, 1965).

4. Is self-assertive, dominant, aggressive, self-sufficient. He leads and
possesses initiative (Barron, 1955, 1957; R. B. Cattell & Drevdahl, 1955;
MacKinnon, 1959a; Shannon, 1947; Van Zelst & Kerr, 1951). He is high in
need power as measured by TAT-like pictures (McClelland, 1962).

5. Rejects repression, is less inhibited, less formal, less conventional, is
bohemianly unconcerned, is radical, and is low on measures of authoritarian
values (Barron, 1955; Blatt & Stein, 1957; R. B. Cattell & Drevdahl, 1955;
Drevdahl 1956; Van Zelst & Kerr, 1951). However, MacKinnon (1959a)
finds that the creative individual is not ““bohemian.”

6. Has persistence of motive, liking and capacity for work, self-discipline,
perseverance, high energy-output, is thorough (Blatt & Stein, 1957; Bloom,
1956; MacKinnon, 1959a; Peck, 1958; Roe, 1946a, 1949; Rossman, 1931,
Shannon, 1947).

7. Is independent and autonomous (Barron, 1955; Blatt & Stein, 1957;
Peck, 1958; Roe, 1953, Stein, 1962). Although independence has been an
important factor in other groups studied, MacKinnon (1959a) did not find it
to differentiate between groups of industrial engineers.
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8. Is constructively critical, less contented, dissatisfied (Rossman, 1931;
Shannon, 1947; Van Zelst & Kerr, 1951).

9. Is widely informed, has wide ranging interests, is versatile (Barron,
1957; MacKinnon, 1959b; R. K. White, 1931).

10. Is open to feelings and emotions. For him feeling is more important
than thinking, he is more subjective, he possesses vitality and enthusiasm
(MacKinnon, 1959a, 1959b; Peck, 1958; Shannon, 1947; Van Zelst & Kerr,
1951).

11. Is aesthetic in his judgment and value orientation (Blatt & Stein,
1957; Gough, 1964; MacKinnon, 1962; Roe, 1946a).

12. Is low in economic values (MacKinnon, 1962) or is a poor business
man (Rossman, 1931). Blatt and Stein (1957), however, found with the
Allport-Vernon-Lindzey Scale of Values that their more creative industrial
research chemists did have higher economic values than their less creative
colleagues. Using the same test but with a population of physicists, mathe-
maticians, and electronic engineers, Gough (1961) did not find that any of
the test’s scales correlated with creativity.

13. Possesses freer expression of what has been described as feminine
interests and lack of masculine aggressiveness (Blatt & Stein, 1957; Bloom,
1956; MacKinnon, 1959a, 1959b; Munsterberg & Mussen, 1953;Roe,1946a,
1946b, 1946¢).

14. Has little interest in interpersonal relationships, does not want much
social interaction, is introverted, and is lower in social values, is reserved
(Blatt & Stein, 1957; Bloom, 1956; MacKinnon, 1959a, 1959b; Munsterberg
& Mussen, 1953; Roe, 1949). Nevertheless, Gough (1961, 1964) found in his
study of industrial researchers that social sensitivity (as measured by the
Chapin Social Insight Test) was correlated with creativity. In this study the
predictive power of the the Chapin Social Insight Test was exceeded only by
the Barron-Welsh Art Scale.

15. Is emotionally unstable but capable of using his instability effective-
ly, not well adjusted by psychological definition but adjusted in the broader
sense of being socially useful and happy in his work (R.B. Cattell &
Drevdahl, 1955; Roe, 1953). That creative individuals are not unstable has
been found by MacKinnon (1959a) and Stein et al. (unpublished). Blatt
(1964), using a Self-Description Test developed by Stein (1965) found that
the self-descriptions of industrial research chemists who were regarded as
“more” creative were more congruent with psychologists’ conceptions of
mental health than were the descriptions of “less” creative chemists. Gough
(1964) regards the variability found in the creative individual’s personal
adjustment as a reflection of his complexity.

16. Sees himself as creative (Stein et al, unpublished; C.W. Taylor,
1963). He is also more likely to describe himself in terms that investigators
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have found to be related to creativity than is true of less creative individuals.
For example, MacKinnon in his study of architects (1962) found that his
more creative group described themselves more frequently as “inventive,
determined, independent, individualistic, enthusiastic, and industrious,”
while his less creative group described themselves more frequently as “re-
sponsible, sincere, reliable, dependable, clear thinking, tolerant, and under-
standing. In short, where creative architects more often stress their inventive-
ness, independence, and individuality, their enthusiasm, determination, and
industry, less creative members of the profession are impressed by their
virtue and good character and by their rationality and sympathetic concern
for others.” Considered in terms of their ideals, MacKinnon also found that
the more creative group would like to be more sensitive, while the less
creative groups would like to be more original and, at the same time, more
self-controlled and disciplined.

17. Is intuitive and empathic. Test scales of “‘psychological-mindedness,”
intuitive preference, and need intraception correlate with creativity (Gough,
1964).

18. Is less critical of himself. He is less inclined to use negative and
unfavorable adjectives and has a low self-criticality index on the Gough
Adjective Check List (Gough, 1961).

19. Makes a greater impact on others. Gough (1961) found that assess-
ment staff members who did not know criterion ratings of the subjects did
differentiate between more highly and less highly rated research scientists.
Some of the adjectives checked by assessors and which correlated positively
with the criterion were: clear-thinking, interests wide, versatile, alert, and
attractive. Among the adjectives that correlated negatively with the criterion
were: undependable, pessimistic, commonplace, weak, and defensive [pp.928-
930].

These findings do not characterize any single individual. No creative individu-
al has all these characteristics, but a creative person probably has more of them
than does a less creative person. Evidence for personality factors characteristic of
creative persons comes from studies of individuals in a wide variety of different
scientific and professional fields: biology, psychology, chemistry, engineering,
architecture. Just as these individuals differed from each other in field of
endeavor, they also differed from each other in age, educational status, adminis-
trative status, etc. And in the studies in which they participated, there were also
differences in the psychological tests and techniques used to gather data as to
their creativity.

Psychological Tests

To gather the data on which our knowledge of creative persons’ personality
characteristics is based, a variety of psychological tests and procedures has been
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used. They include life history questionnaires (these were analyzed either as
parts of case studies, or the data were tabulated as parts of larger group studies)
and interviews and questionnaires. In addition, both objective and projective
types of psychological tests were employed to study a variety of variables.

An objective test of personality consists of a series of questions that the
individual answers with ‘“‘yes,” “no,” “true,” or “false,” and the like. The
positive and negative statements are generally summed, and the individual’s score
represents the extent to which he does or does not possess the personality
characteristic for which the test was designed. Some objective personality tests
provide scores on only one personality characteristic; others provide scores on
several.

The projective personality test generally consists of unstructured stimuli—that
is, stimuli that do not have the same immediate meaning to all people—such as
inkblots (which are used in the Rorschach test) or pictures, usually of social
situations [which are used in the Thematic Apperception Test (TAT)]. The
individual’s task is to say what he sees in the inkblots. These perceptions or
responses are then analyzed in terms of such variables as how much of the blot
was used for the response, what characteristics of the blot determined or played
a role in the response (color, texture, shape, etc.), what was the content of the
response (animal, human, etc.), and finally how original or popular was the
response. When presented with the TAT pictures the individual is asked to make
up stories about them. These are then analyzed, usually on the assumption that
the hero in the story stands for the storyteller, to learn about the subject’s
needs, goals, energy level, behavior in interpersonal situations, etc.

In reviewing the results of personality research and before turning to other
matters, we must once again emphasize that it is not certain whether these
characteristics of personality are antecedent to or a consequence of having been
creative. A correlation does not indicate any causal relationship. Is it really
necessary for an individual to be self-confident and autonomous, for example, to
be creative? Or, is there the possibility that some modicum of self-confidence
may be necessary in getting started on the creative process and that after a
person has completed it successfully self-confidence increases appreciably.
Theoretically, the latter certainly can happen. It should also be pointed out that
while the characteristics listed are separate and discrete, it may be the pattern of
characteristics that is most critical.

Regardless of the temporal relationship between personality characteristics
and creativity, they are used in at least two different ways in stimulating
creativity: either as models to be adopted or as goals to be achieved by removing
the forces or problems that inhibit or block their manifestation and operation.
For example, the personality characteristics may be utilized as models to be
adopted, as when in role playing the individual is asked to regard himself as
creative and then to see whether he behaves more creatively.
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Personality characteristics are also used as goals to be achieved by removing
the forces or problems that inhibit or block their manifestation. Autonomy or
independence may be related to creativity because an individual who deviates
from the group and sees himself as different from others may actually think up
different novel things. Individuals, however, may be concerned, insecure, and
anxious about deviating from that which exists and about establishing their
independence. Deference and submissiveness to custom and authority is more
their pattern. Hypnosis and psychotherapy may help these individuals to gain
insight into the nature of the problems that cause the inhibition or give them
emotional support while they try to overcome their problems.

It should be apparent that these two uses to which personality data are put
differ in terms of the amount of effort and labor an individual has to put forth
to change in the desired direction. And by the same token, the two procedures
differ in the extent to which we might expect major important, or what are
called structural, changes in the individual. Although there are no major system-
atic studies of the long-term effects of these procedures, theoretically we would
expect that the psychotherapies should result in deeper and more permanent
changes and effects than might be obtained by the use of other procedures to be
discussed. Yet what may appear to be a simple-minded technique that should
produce only very transitory effects does in fact yield some interesting results.

SUMMARY

A wide variety of personality factors that characterize the creative individual
and differentiate him from others has been presented. Knowledge of these
characteristics comes from studies using various techniques, such as case study,
surveys, biographical inventories, and both structured and unstructured psycho-
logical tests. These tests and techniques can be administered before and after a
person attends a creativity stimulating program to determine whether his scores
move in the direction of those found to be characteristic of creative persons.

With this information as background material, we now turn to several studies
that focus on helping an individual overcome psychological blocks to creativity,
where the problem apparently lies in the area of personality.
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Affecting Personality Characteristics:
Role Playing, Hypnosis, and Psychotherapy

ROLE PLAYING

“Make Believe™

One of the oldest techniques for stimulating creativity in most people’s lives
is what we now call “role playing,” which we as children did not have a specific
word for but which usually started with, “Let’s make believe that ....” The
phrase would then be completed with a statement assigning each of the partici-
pants a different role—“I’'m the daddy, and you’re the mommy”’; “You’re the
patient and I’'m the doctor”; “I’m the cop and you’re the robber”; etc. When
these roles were taken on, we had license to behave like daddy and mommy, and
sometimes the role would “take over,” it might run away with us, we would
almost become the person, animal, or object whose role we took. When that
happened, one of our friends would get us to keep our feet on the ground and
let us know that we were not really daddy or mommy. And, on other occasions
he would remind us, when we would innovate a bit, that daddy and mommy
really do not behave that way.

When children get involved in these make-believe types of games, they know
they are playing (that they are involved in unreal things) even if they momen-
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tarily allow the roles to “run away with them.” But it is the very unreal, playful
character of what they are doing, as well as the fact that they are someone else,
that allows children to explore and learn about different ways of doing things
and to try new behaviors that they had not experienced before.

During.growing up or in the socialization process, the playful, role-playing
kind of behavior just described diminishes and falls by the wayside. Most adults
just do not make believe, and if they do, they make other people uncomfortable;
they are told not to be childish or silly. An adult, by some people’s definition, is
someone who has outgrown forms of behavior, like wearing a pair of short
pants, and has assumed behaviors that are very different and very proper and
usually very constricting. Consequently, there are few occasions when adults
engage in role playing except in more or less formal circumstances, as in job
training or psychotherapy sessions.

Being Another Person or Object

Role playing is used in therapy for both diagnostic and therapeutic reasons.
Diagnostically, the therapist might use it to try to find out how a patient thinks
someone else feels or reacts toward him; by having the patient portray another
person, the therapist can see what is going on. Role playing is also used for
training purposes. For example, if we want a teacher to learn something more
about how pupils feel about teachers we have him play the role of pupil; if we
want a supervisor to learn more about how a subordinate feels about certain
procedures in the company we have him act the part of subordinate, or if we
want the subordinate to learn something more about how his supervisor sees the
world, then the roles are reversed. There are countless training programs in
which role playing has a more or less central place. In these situations a scene is
developed in which a participant is told to take on the role of one person and
another participant is told to take on the role of another person. The feelings
and attitudes and thoughts of both participants in their respective roles are then
discussed.

Role playing, the taking on and being or feeling like another (person, animal,
or object), if an individual can allow himself the psychological freedom to
engage in it, can prove of value in some aspects of the creative process. In fact,
we find something akin to it later in the book in a group technique for
stimulating creativity called synectics. One of the four operational mechanisms
in synectics, described by Gordon (1961), is personal analogy, where the
individual imagines himself to be the object or materials with which he is
working. In so doing, he can learn more about the characteristics of these
materials and hence more about the various uses to which they can be adapted
for various purposes.
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Research Evidence

It may appear odd that such a simple-minded procedure as telling oneself to
behave like something or someone else can have a stimulating effect on what is
produced, but there is, nevertheless, evidence in the literature that supports this.
For example, Brown (1965) developed a “creativity symbol” for a creative
subself and a “noncreativity symbol” for a noncreative subself in his subjects.
These symbols were then used to “trigger”” whichever self the experimenter
wished the subject to assume. Under those conditions, when the creative subself
was “operating,” the individual performed significantly better than when the
noncreative image was in operation.

A study by Bowers (1967), which we shall consider in the next section on the
effects of hypnosis on creativity, indicates that originality, as measured by
Guilford’s tests, does improve after certain posthypnotic suggestions. Bowers
also mentions an unpublished study (1965) in which she found that subjects
who simulated or who made believe that they were hypnotized and gave
themselves the same kind of suggestions as hypnotized subjects produced the
same kind of originality scores as hypnotized subjects.

Barron and Leary (1961) studied the effect of role playing on changing
creativity with students at the Rhode Island School of Design. Twenty pairs of
juniors in the school were matched on faculty ratings for creativity. The groups
were studied with a variety of tests, among which were the Barron tests for
originality, independence, and preference for complexity; the Levinson revision
of the Adorno F Scale (a measure of authoritarianism); the Guilford Plot Titles
Test, etc.

The students were then divided into two groups. One was asked to “play the
role of an extraordinarily original and creative person [p.98]” and the other
group was asked “to play the role of a highly intelligent (authoritarian) person
[p. 98] (Leary, 1964). Two tests were then administered to both groups. One,
Barron’s test of originality, had been given to them previously, and the other,
Guilford’s Unusual Uses Test, had not.

One result of this study was that the group that had assumed the creative
set—played the role of the creative person—did better on thinking up ideas (as
measured by the Unusual Uses Test) than did the group that did not assume this
set. To Leary (1964) this “suggests that role playing, or set taking, is a specific
mechanism for increasing creativity [p. 98].”

Another result of this study was that the group of students who were to
assume the role of being intelligent-authoritarian obtained lower scores on the
Barron tests of originality, independence of judgment, and preference for
complexity than they had obtained on the same tests before assuming their
assigned roles. The group with the creative role had higher scores.
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One inference that might be drawn from the experience with role playing is
that some people have more potential for creativity than they manifest. One of
the possible reasons for this is that through much of their lives such people have
been told that they are not creative and they then proceed to validate this
statement by their behavior. If they were regarded more positively insofar as
creativity is concerned, or if they were given license to behave like creative
individuals through some method or other, like role playing, they could likely
change into being more creative individuals.

Barron cites a related study by Brown (Leary, 1964) in which he worked with
children. First, the children are asked to respond to the Barron-Welsh Art Scale.
They then read a story of two characters—William Elephant and Mr. Owl: The
two come upon clothing, which they have never seen before, lying on a beach.
William Elephant makes some unusual uses of the clothes and Mr. Owl tells him
he cannot do these things, but he does do them. Brown then instructs the
students to * ‘let that part of you which is William Elephant take over and take
this art test again’ [Leary, 1964, p. 106].” Although Barron does not cite the
data, he reports that apparently the scores on the test do improve.

On the adult level, in the previously mentioned study by Barron and Leary
(1961) with the group of 40 juniors at the Rhode Island School of Design, the
students’ responses to the test measure of originality were discussed with them
with a focus on how their responses compared with those creative people gave to
the test. “In a sense, what we were doing,” says Barron, “was educating them to
behave in a way that would enable them to answer those questions or take those
tests in the same way as the persons who had demonstrated creativity in what
they did [Leary, 1964, p. 105].” The discussion of these scores also involved a
discussion of faculty ratings on creativity with which the test scores were found
to be congruent.

Although actual data are cited neither by Leary nor by Barron (Leary, 1964),
it is inferred that discussions with the students did result in higher test scores.
Follow-up studies of these results would have been most desirable, for then we
might know whether the effects of role playing are momentary, transitory, or
lasting.

AFFECTING THE CREATIVE PROCESS

On the basis of what has just been presented, role playing can be quite helpful
in generating more and new ideas. The research data appear congruent with what
goes on in real-life creativity situations. For example, is not the author of a story
role playing when he says to himself in the midst of his writing, “I wonder how
this character will or will not behave or think under these circumstances.” By
the same token, the designer may ask himself, “How would an upper-class
housewife want her appliances designed?”” or the advertiser asks himself, “What
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would a middle-class suburbanite find appealing in a specific advertisement?”
The possibilities are endless as to what characteristics or roles one would want to
assume to generate ideas—fat man, thin man, beautiful woman, young woman—
or what combination of characteristics—fat lower-class man, fat middle-class
man, thin middle-class man, beautiful young lower-class woman, and beautiful
older upper-class woman, etc. It is probably apparent, just from reading these
statements, that different pictures come to mind. (Of course, there is a more
systematic, and more expensive, way of getting the same information, and that is
simply to have someone do a survey about how different individuals want or like
certain things. Indeed, this would work best for consumers’ activities, and it
might someday be worthwhile to find out whether role playing is or is not
predictive of such survey data.)

Most of what has been written about role playing as a technique for stimu-
lating creativity discusses its potential usefulness for hypothesis formation. One
can easily see how it would be helpful at that stage, for, in a sense, the individual
is not himself, and by being someone else he has license to do things he might
not otherwise do. This license, then, removes the censorship and rigidities that
inhibit ideas.

It is also conceivable that role playing may be useful in the later phases of the
creative process too. It could be useful in enabling an individual to think up
ideas of how to sell others on the value or significance of his ideas. For example,
one may ask, “If I were to sell an older person this object, how might I approach
him?” or “If I were an older person to be sold this idea how might I be best
approached?” And a still further possibility that would facilitate the communi-
cation stage would be what questions would I ask when presented with an idea,
product, etc.? It is immediately apparent, both for the idea-generating stage of
creativity as well as the communication phase or selling phase, that role playing
may be most helpful and useful. Probably one of the most difficult phases of the
creative process in which role playing may be of diminished value would be in
trying to decide which of the various ideas generated were indeed valuable
enough to be pursued and in trying to exert the discipline necessary to carry out
testing of the idea.

Before leaving this section on the effectiveness of role playing, we note that
when this technique works it does so primarily in the personality area, in the
sense that it loosens blocks or inhibitions or allows the individual to assume
more constructive personality characteristics. As these characteristics take over,
there may well be consequent effects in the cognitive area too. Role playing does
not affect technical or artistic know-how. If personality factors, such as self-
concept, need to be changed, then role playing may be helpful. But change in
that area alone without technical knowledge, artistic ability, etc. will obviously
not result in creativity. A change in self-concept or motivation through role
playing may, however, be of help in obtaining the necessary technical or artistic
training and information.



68 5. Affecting Personality Characteristics

HYPNOSIS

Man has known about hypnosis and how to hypnotize others for many years.
Despite this, precise, well tested, and well supported knowledge of how hypnosis
works is not yet available. Nevertheless, it has been used for a variety of
purposes in the behavioral sciences—experimental, investigative, diagnostic, and
therapeutic. It is also being used to further our understanding of the creative
process by hypnotizing a person, suggesting that he dream about something, and
then studying how that which was suggested is assimilated, elaborated upon, and
distorted in the dream process (Barron, 1961).

Similarity between the Hypnotic State and the Creative Process

We cannot help but note much that is similar between some of what creative
persons describe as what they experience during the creative process and descrip-
tions of some aspects of the hypnotic state. Creative individuals frequently
concentrate intensively and are oblivious to distraction. They behave in a
monoideic manner. Having selected something to work on, their attention
narrows to exclude all other things. All of these and other factors are some of
the similarities between the hypnotic state and the creative process. Possibly,
just as individuals under hypnosis are capable of carrying out suggestions that
they are unable to under other conditions, so the creative individual, possibly
because of the monoideic character of what he does, is also capable of doing
more than most individuals believe he or they should or could be capable of.

Some of the behavior manifested by creative individuals during their experi-
ence in the creative process has been duplicated in hypnosis. The problem, then,
is of trying to decide whether the observed similarities are indeed appropriate
bases for saying that the dynamics of both processes are the same. Krippner
(1969) presents several experiments and studies in which the psychedelic state,
hypnotic trance, and creative act are compared. For illustrative purposes we
report here several of the works he cites.

One of the experiences mentioned by individuals during the creative process
is that when they feel inspired they can frequently get much more work
accomplished than under usual or uninspired circumstances. A study by McCord
and Sherrill (1961) indicates that the same result can be obtained with hypnosis.
In their work, a mathematics professor was given the posthypnotic suggestion
that he would be able to solve calculus problems at a faster rate and more
accurately than he ever did before. When awakened, he was presented with a
series of calculus problems and given 20 minutes to work on them. During this
20-minute period, he did as much work as it might usually have taken him to do
in 2 hours. The professor did so much because he skipped several steps in the
mathematical process; instead of writing things out, he did them in his head and
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he wrote very rapidly. All of this, it was reported, was accomplished without any
loss in accuracy.

Another experience cited by persons who have experienced the creative
process is coming up with sudden solutions and flashes of insight. To investigate
this phenomenon Tinnin (1963) studied three male college students who could
carry out posthypnotic suggestions and who had complete amnesia for the
hypnotic experience.

The three men were put into a hypnotic trance and told that some time after
they were awakened they would be given an algebraic equation (e.g.,
% + 2% = 7). The values for y and z would be supplied indirectly and they would
come up with the answer. In supplying the values for y and z the subjects would
be told, for example, that the y value would be the second digit in the left-hand
column on a card and the z value would be the fifth digit in the right-hand
column. The subjects did well in stating the correct answers but none of them
remembered the instructions or the clues. Of the three subjects, one of them saw
his answer as a momentary visual hallucination and the other two as a sudden
flash of knowledge. Thus, as a result of hypnosis, subjects utilized cues without
full conscious awareness of how they came to them. While this sounds very
much like what people describe as occurring during the creative process, it is
obviously not clear that the same dynamics are involved in both situations.

Other studies manipulated subjects’ time sense. It is not uncommon for
creative individuals, while they are carrying out their creative activities, to
believe they are working much longer than is actually the case. Cooper and
Erickson (1954) worked to slow the subjective time sense of their subjects. One
of them was a girl with talent in dress designing. Six times she was given the task
of designing a dress under hypnosis, and after each trance she was asked to draw
a picture of the dress and to describe it. The subject experienced the hypnotic
session as being an hour long; in actuality, it lasted 10 minutes. Cooper and
Erickson saw their own work as exploratory and requiring further research. But
they felt it might also be utilized for creative purpose by individuals who had
talent in certain areas of work. While this may be true, the effects Cooper and
Erickson found are still not to be regarded as quite well founded. Barber and
Calverley (1964) repeated the Cooper and Erickson work, unfortunately with
somewhat different techniques, and did not come up with the same findings.
Because the same technique was not used it is best to delay final evaluation of
the Cooper and Erickson results.

The use of time distortion in a practical situation is reported by Wollman
(1965). Wollman worked with an actor who had only 1 week to learn the lead
role in a Broadway play. He was seen twice a day and had additional sessions at
home. By training him in time distortion, he was able to condense a great deal in
the available time and so put on a rather successful performance. Thus we see
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that hypnosis can be used both to help elucidate aspects of the creative process
and to facilitate the creative experience.

TO CHANGE PERSONALITY CHARACTERISTICS

In all likelihood, however, when most people think of hypnosis in relation to
creativity, they tend to think of it in terms of its “therapeutic” aspects—in terms
of its capacity to help the individual remove some of the blocks to creativity,
such as defensiveness, which will be considered later, or to change in some way,
by becoming more confident (also to be considered later), which would help the
individual become more creative. It is to these effects of hypnosis that we now
turn.

On the anecdotal level, or on the level of the single clinical case study, we
have the case of Sergei Rachmaninoff who became depressed when his first
piano concerto was not well received. He was persuaded to undertake hypnotic
treatments with a Dr. Nikolai Dahl. These daily 1-hour treatments lasted for 3
months and Rachmaninoff improved to such a degree that he composed his
Concerto Number Two in C Minor for Piano and Orchestra, and he recognized
his debt to Dr. Dahl by dedicating this piece to him (Foley, 1963; Krippner,
1969).

Defensiveness

On the experimental level, there is also some work in which investigators
selected some personality factors that might either block or facilitate the
creative process and manipulated these in hypnosis to learn if the desired effects
could be obtained. One of these studies was conducted by Bowers (1967), who
selected defensiveness as one of the obstacles to creativity. For her, “Defensive-
ness implies the anxious avoidance of thoughts and feelings which might be
unacceptable. It functions by tying the noncreative person more exclusively than
his creative counterpart to the established categories and conventions, to con-
scious rather than preconscious thought [p. 311].” Hence she argues that “if
the manifestation of creativity is contingent only upon its release from sup-
pressing defenses, hypnosis should effect this release [pp. 312-313].” She then
compared waking and hypnotized groups on several of Guilford’s tests of creativ-
ity and predicted that hypnotized persons would do better on these tests than
persons in the waking state, on the assumption that defenses would be relaxed
during hypnosis. In addition, she also investigated the effect of suggestions,
without hypnosis, of reduced defensiveness on creativity.

To gather her data, Bowers studied 80 female undergraduate students who
were found to be rather susceptible to hypnosis. Each had obtained a score of
seven or more on the Harvard Group Scale of Hypnotic Suggestibility. They
were divided into four groups: two waking and two hypnotized groups. One of
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the waking groups and one of the hypnotized groups received cognitive set
instructions, and the other two groups received defense-reducing instructions.

When a girl received the defense-reducing instruction, she was told that she
had the ability to be creative and would allow herself to make use of all her
relevant experience, to perceive in unconventional ways, and to notice aspects of
the task overlooked previously. Blocks to creativity, especially those stemming
from conformity through fear of criticism, were inappropriate in the experi-
mental setting. The subjects were encouraged to recall previous moments of
creative insight and the heightened emotional states that accompanied them.
Finally, they were asked to be confident in their creative abilities.

Those of the groups that were instructed with the cognitive set “were told,
essentially, to be clever, original, flexible, and fluent [p. 315].” For both the
cognitive set conditions and the defense-reducing conditions all subjects were
told to produce relevant responses to the test stimuli. They were not asked, as in
brainstorming, to suspend critical judgment. (It should be noted that the
cognitive set instruction was essentially a control condition since it was impos-
sible to give the defense-reducing instruction without also affecting cognitive
factors.)

A total of five tests were administered. One of them was the Minnesota
Clerical Test. Since it was possible that there were effects of hypnosis other than
reduction in defensiveness that might result in increased creativity, this test was
included to detect any such effects.

The remaining four tests were part of Guilford’s tests of creativity. They all
fall within the divergent thinking category and were utilized to yield eight
scores, six of which were indices of creativity and two of which were derived to
help study whether hypnosis increased the number of irrelevant responses.*

Half of each of the tests was administered before the experimental condi-
tions, and half after the experimental conditions. Thus, the subjects who were to
be hypnotized took half the tests before they were hypnotized and the other
half afterward.

*The four Guilford tests were Alternate Uses, Consequences, Plot Titles, and Simile
Insertions. The six creativity scores were (1) number of acceptable alternate uses (as a
measure of spontaneous semantic flexibility); (2) number of acceptable consequences classes
as ‘“‘obvious” (as a measure of ideational fluency); (3) number of acceptable “remote™
consequences (as a measure of originality); (4) number of acceptable responses to the simile
insertions test (as a measure of associational fluency); (5) number of “clever” plot titles
responses (as a measure of originality); and (6) number of “not clever” plot titles responses
(as a measure of the factor of ideational fluency).

To aid in determining whether hypnosis operated by increasing the number of irrelevant
rather than relevant responses, two additional scores were derived from the creativity bat-
tery. They were (1) number of unacceptable alternate uses responses and (2) number of
unacceptable simile insertions responses.
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The two groups of waking subjects also started by taking half of each of the
tests, but then something new was added. After these subjects took the first
halves of the test measures, they were instructed in a relaxation procedure.
There were two reasons for this. First, it was necessary to control for the
possible effects of relaxation that could be associated with the removal of
defensiveness by hypnosis. The other reason was to equate the amount of time
the waking and hypnotized subjects would spend with the experimenter. The
girls in the relaxation procedure were told that there were similarities between
hypnosis and relaxation. It was important that they be good hypnotic subjects,
but they were not to become hypnotized. They were to close their eyes and
relax while listening to a piece by Ralph Vaughan Williams for 35 minutes,
which was the time needed to hypnotize the other subjects. The experimenter
tapped her pencil at three intervals during the musical piece to get the subjects’
estimates of how much time had elapsed. The purpose of these time estimations
was to keep the subjects attentive and not allow them to fall asleep.

An analysis of the results of this experiment revealed that on only one test,
Remote Consequences, part of Guilford’s originality factor, was a significant
difference found. Those groups that were in the hypnotized condition (regard-
less of whether they were given the defense-reducing or the cognitive set
instructions) obtained higher scores on this test than did those in waking
conditions (regardless of the instructions they received).

Although there were no significant differences between cognitive set and
defense-reducing instructions, those subjects who were hypnotized and had the
defense-reducing instruction did obtain the higher average score on the Remote
Consequences test than the other three groups, but there was no significant
interaction between instructions and experimental conditions in general. And no
differences occurred on the clerical test. That no such differences occurred on
this test especially for the hypnotized subjects who yielded the other significant
differences suggests that these other differences were not due to increased
motivation. Bowers included the clerical test because she hypothesized that
reduced defensiveness could not affect the clerical scores; however, motivation
could. If hypnosis increased motivation, then it would affect the clerical score.
The fact that clerical scores did not improve suggests the possibility that
motivation was not increased.

That there is no difference between cognitive set instructions and defense-
reducing instructions is not surprising because it may be so difficult to separate
the effects of the two through the instructions. If the subject took the requested
cognitive set she might implicitly or explicitly remove the effects of defensive-
ness. If she removed the effects of defensiveness then she assumed the cognitive
set. It is also not very surprising that in the hypnosis condition there should be
no differential effect between the cognitive set and defense-reducing instruc-
tions. The subjects were told only to reduce their defenses, a general statement,
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but the specific reasons for or causes of their defenses and the specific defenses
they used were not removed by the hypnosis. In hypnotherapy one would try to
get at specific defenses and their causes to help a person overcome his problems
with creativity. If the hypnotic suggestions had been directed more specifically,
possibly the creativity of the subjects in this condition would have improved
much more than the others.

What is surprising is that “the hypnotic condition, with no special training or
instruction, should increase the expression of originality without appreciably
affecting the total number of responses (fluency factor) ... [Bowers, 1967,
p. 319].” Unfortunately, Bowers’ study does not provide us with a definitive
answer to this question. She says, “the clinical literature which views hypnosis as
a means of defense-reduction and of regression in the service of the ego
continues to provide one of the more compelling hypotheses explaining the
effect of hypnosis [pp. 320-321].” Unfortunately, this statement really does not
add much new knowledge. We shall need more research to find out what did
transpire to affect the results; otherwise we must view the results, as Bowers
herself says, “simply as a demonstration of the effect of hypnosis on originality
[p. 320].” But as we have seen previously (page 65), Bowers reported that
subjects who pretended to be hypnotized did as well on creativity tests as the
hypnotized subjects. Consequently, the obtained results are not necessarily a
function of the hypnotic trance state but possibly of a change in the subject’s
attitude about responsibility, as Bowers suggests, which may have eased the
censorship previously exercised.

Self-Confidence

Parloff (1972) studied the effects of hypnosis in the area of creativity by
inducing in his subjects a feeling of heightened self-confidence in their ability to
solve problems. He hypothesized that increased self-confidence would increase a
subject’s willingness to solve a problem, to persist in his problem-solving efforts
and to evaluate seriously solutions that he might otherwise regard as trivial. The
problems the subjects worked on were the usual Guilford cognitive problems
that are frequently used as measures of creativity. Parloff’s experiences in this
work illustrate how careful one needs to be both in setting up laboratory studies
of creativity and in evaluating the results obtained.

The subjects were college students each of whom was found to be a good
hypnotic subject and each of whom was to be his own control for three
experimental conditions: (1) normal waking state; (2) the hypnotic state; and
(3) the hypnotic state plus the suggestion of increased self-confidence.

The tests used were seven of those devised by Guilford: Word Fluency,
Associational Fluency, Ideational Fluency, Expressional Fluency, Alternate
Uses, Sensitivity to Problems, and Explanations of Problems.
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Because each subject served as his own control, “roughly equivalent forms”
of each of the aforementioned tests were developed to avoid practice effects.
Also, to cope with practice effects, amnesia was induced after each test condi-
tion and a restriction placed on how the experimental conditions were pre-
sented. For experimental design purposes it was felt that the hypnosis-plus-
suggestion-of-self-confidence condition should come first. In this condition, the
subject would be given the tests, and if he were to benefit from practice effects,
they would benefit most the other two conditions and thus operate against the
crucial experimental condition.

Six subjects were studied and five of them showed that they performed better
when they were hypnotized and given the self-confidence instruction than when
they were only hypnotized or in the waking state. The sixth subject, interestingly
for some personal reason not stated in Parloff’s paper, always awoke from the
hypnotic state whenever the suggestion about self-confidence was given her.

The results obviously look very much in favor of hypnosis. But, Parloff
(1972) in rethinking the design thought that, while he tried to develop an
experimental design that would put the hypnosis-plus-suggestion to a severe test
by having it come first, he had actually biased the study in favor of the
hypnotized subjects not by helping them in the experimental condition but by
inhibiting them in the control condition.

Parloff reasoned that a good hypnotic subject is one who tries to give the
experimenter what he wants in terms of results. Consequently, he argues that,
when the subjects were presented with the hypnosis-plus-increased-self-
confidence suggestion first, each of them could have sensed or inferred from the
investigator’s behavior or something else that he was not to do as well under the
other conditions. Having so reasoned, Parloff then repeated the experiment and
randomized the experimental conditions allowing each of the three to appear in
all possible positions. This time no positive effects for hypnosis were found.

It is not at all infrequent to find such contradictory findings in the hypnosis
literature. They also occur in areas other than creativity. Krippner (1969), after
citing the study reported previously (page 68) on how the mathematician’s
ability with calculus problems was increased, says that although there are such
clinical instances of improved performance under hypnosis, he agrees with the
evidence presented in two reviews in the hypnosis literature (Barber, 1965, Uhr,
1958) that there are no firm results because studies of the effects of hypnosis on
problem solving have been poorly designed.

We can only hope that better experimental designs will be developed and,
aside from all the factors that would need to be considered in controlling for the
different aspects of hypnosis, it would also be important to consider person
variables—the kinds of personality and cognitive characteristics the subjects
possess. This is not to say that they be randomized to cancel out individual
differences but rather to form different groups of individuals on the basis of
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characteristics that would be germane to the problem and then to investigate the
effects of hypnosis on these diverse groups.

PSYCHOTHERAPY

Psychotherapy is a means of overcoming intrapsychic conflicts and problems
and freeing the energy that an individual has tied up in these difficulties so that
he has more energy and more capacity for living, loving, and working and, within
that context, even creativity. The emphasis here is on intrapsychic problems,
problems which have their primary locus within the individual rather than in the
environment. Problems that are centered in the environment obviously have to
be solved in other ways.

For Whom

There are at least three groups that may be interested in psychotherapy as a
means of increasing their creativity. One is that group of individuals who may
have been creative at one time in their lives and who for one reason or another
are currently blocked in their creativity. They may have encountered problems
in the work situation including possible difficulties with superiors, peers, or
subordinates; they may have begun to think of themselves as uncreative because
they have not come up with ideas very quickly, or they may have begun to
encounter problems in other areas of living—spouse, children, parents, etc.—
which spill over into the work area and which momentarily block creativity.

A second group of individuals may consist of individuals who have never
manifested their creativity. Included in this group would be those persons who
have always “felt they could be creative’’ but who were afraid to venture forth,
to be different from others, to challenge the status quo, etc. Another subgroup
of persons would include those who are frequently told by friends, “You could
be creative, if you would only let yourself go.” Or, they would be people who
sense how close they come to manifesting their creativity and then, as if afraid of
success, let the ball drop.

The third group could well consist of persons who are creative but who are
having problems in other areas of living. The creative individual, because of the
amount of time and effort he devotes to his work, may have difficulty in satis-
fying family needs; the creative individual, because he sees his work not im-
mediately accepted or because he sees others promoted over him who are not as
creative as he, may also have periods of anxiety and depression.

There are no sure-fire indices of how to determine which individuals will
benefit from psychotherapy. And so, no specific recommendations can be made
here. What can be said is that if psychotherapy is to have any positive effect, the
individual needs to be unhappy (or anxious) with his present state of affairs and
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motivated to learn more about himself and to effect change in his personality
and behavior.

We have been talking about psychotherapy in the singular, but actually we
should have been using the plural—psychotherapies. There is no single form of
psychotherapy. There is supportive psychotherapy in which essentially an in-
dividual will get support and encouragement to tide him over problem areas.
There is nondirective psychotherapy in which the psychotherapist deals with
helping the individual gain an appreciation of his immediate existential feelings
and attitudes. There are the “deep” insight therapies, such as psychoanalysis, in
which emotional insight is sought and structural changes are a goal.

Psychotherapies also vary along other dimensions. There are individual and
group psychotherapies. There are other technical differences between them: the
extent to which they will use transference, interpret dreams, use ancillary
techniques, etc. The reader may wish to consult other sources (Stein, 1961) to
learn about the kinds of psychotherapy that are available, since an extended
discussion of this matter is beyond the scope of this book.

In general, the individual who seeks help through psychotherapy will likely
make his decision as to what kind of psychotherapy to undertake or indeed
whether psychotherapy is indicated by thinking the matter through by himself
or on the basis of discussion with his physician, family, friends, company
psychologist, etc. Then, in all likelihood, the final decision as to whether
psychotherapy is indicated and the kind of therapy that will be used will no
doubt be made by the psychotherapist after his diagnostic evaluation which is
likely to be a continuing process.

In whatever manner the decision is made, the individual who undertakes this
course of action need bear in mind that it can be a costly and time-consuming
process. It is not intended for minor problems. Indeed, for our purposes, it is
most likely indicated for individuals with deep-rooted problems (anxiety, in-
adequacy, etc.) that may interfere with their creativity. It is for individuals
whose conflicts involve those personality characteristics that are related to the
creative process. Theoretically, individuals who are afraid of manifesting their
creativity because they fear challenging existing authorities; individuals who are
too insecure to change or who are unable to concentrate on their work;
individuals who are too angry to be creative; individuals who think of themselves
as inferior and inadequate insofar as creativity is concerned are among those
whose creativity might be augmented by psychotherapy. By the same token,
those persons whose energies are tied up with problems of living in areas other
than those directly related to creativity may also benefit from the fact that once
these problem areas are cleared up, energy becomes available for creative
pursuits to which they might have wanted to turn but simply did not have the
“energy’’ available.
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Expectations of Help

Psychotherapy can therefore be helpful in a variety of direct and indirect
ways by “freeing” the person to think of new ventures and to implement them.
Changes may be long term or short lived. Needless to say, psychotherapy is no
panacea insofar as creativity is concerned. First, there is no certainty in any
single case as to its effectiveness in resolving intrapsychic conflicts. Second, if
intrapsychic conflicts are resolved, there is no certainty that the new psycho-
logical status of the individual will manifest itself in increased creativity, for the
individual may be lacking in specific talent, knowledge, training, or opportunity
for creativity. Individuals who have been manifestly creative but who are
experiencing some emotional blocks to their creativity come into therapy
expecting to overcome these blocks; few come expecting to sacrifice their
creativity. But here and in other instances the possibility needs to be considered
that psychotherapy may have an adverse effect on some people’s creativity. This
apparently negative evaluation of psychotherapy may seem unexpected or odd.
It becomes clearer if the statement is considered in relation to what is regarded
as Freud’s briefest definition (Erikson, 1963) of normality—‘“‘to love and to
work [p.265].” Theoretically, creativity may be a symptom like any other
symptom. A poet may select specific themes because of certain traumatic events
in his life that sensitized him to these events. An architect who suffered a
physical infirmity that he feels reflects on his personal adequacy may compen-
sate for these feelings and seek, through his need for mastery, to demonstrate his
superiority in the buildings he designs based on novel principles. An individual
who finds interpersonal relationships difficult and anxiety provoking may devote
his energies to the solution of critical problems in the laboratory where he finds
sanctuary. Any of these persons could, during the course of therapy, gain insight
into the sources of their anxieties and work them through successfully, at which
time the creativity might continue conflict free or symptom free; or the manner
in which the creativity is manifested might be changed; or now that his anxieties
can be dealt with appropriately, the individual may turn to new lines of
endeavor, even to the point of becoming less creative. At the same time,
however, he may also become a psychologically happier and more effective
person in areas in his life in which he dared not venture prior to therapy.

For those who regard creativity as the most important of all valued behaviors,
this may sound like an indictment of psychotherapy. It is not. A therapist does
not solicit patients. Patients come to him because they are unhappy or because
they have experienced disturbing difficulties and conflicts in some areas of their
lives. If at the same time their creativity was a neurotic symptom that stood in
the way of their more complete growth and maturity, then they may be faced
with the choice of whether they want to continue with the symptom or dissolve
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or diminish it by withdrawing energy from it for other purposes. If the latter
decision is made, then the creativity may be diminished. This is, certainly not to
say that all individuals entering therapy will have such experiences. There are
creative persons whose creativity is conflict free and who come to therapy
because of difficulties in life. These persons might have even more energy
available for their future creative pursuits as they clear up their problems.

Research Evidence

What has just been said is derived from theory. There are no large-scale
systematic investigations of the effects of therapy on creativity. Indeed, while
there may be anecdotal reports and hearsay evidence on creative individuals who
have been in therapy, there are no research reports. Lucy Freeman, the writer,
wrote about her own psychotherapy (Freeman, 1969), and she has also written
Celebrities on the Couch (Freeman, 1971) which contains brief case histories of
the psychotherapy experiences of many celebrities, some of whom would also be
regarded as creative. The best that the research literature on groups of persons
can provide us with is a study of the effects of psychotherapy on productivity.
Another study is one that investigates the relationship between a test of an
ability that we would expect to improve with psychotherapy and a test that is
presumed to measure creativity. While this study has errors, it is cited to indicate
the care that needs to be taken in evaluating research reports.

On Focusing Ability

Gendlin et al. (1968), who are Rogerian or nondirective psychotherapists,
became interested in focusing ability , which they define as ““The ability to focus
directly on preverbalized felt experiencing and to carry it forward concretely
with attention, with words, and with actions . .. [p. 237].” This ability, for
which the authors say they have a test, is expected to increase during the course
of psychotherapy. They also believe that there is something similar between
what they suspect goes on in the creative process and what is involved in
focusing ability. For them, the creative individual turns his attention from the
interpretation of well-articulated forms to those which are as yet unformulated.
The creative person, they say, attends to conceptually vague impressions first,
and from these develops meaningful statements. It is apparent therefore that
these investigators see a similarity between the ability to focus on vague
preverbalized experiences and what goes on in the creative process. To test
whether this is indeed so they administered the focusing ability test, the Hidden
Figures Test (in which the subject is to find which one of five geometrical figures
is embedded in a complex design), and a series of pictures about which the
subjects told as many stories as they could. This last was used as a measure of
productivity. The implicit argument seems to be that if focusing ability is
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expected to improve with psychotherapy, and if it can also be related to a test
that the authors regard as a measure of creativity, then apparently psycho-
therapy can improve creativity.

The tests were administered to 22 college sophomores and the results indi-
cated that the productivity score was found to be correlated with the Hidden
Figures Test but not with the focusing ability score. By the same token, focusing
ability was correlated with scores on the Hidden Figures Test. The authors then
proceed to argue on this basis that focusing ability is related to creativity
because the Hidden Figures Test has been discussed in the literature as involving
“the individual’s ability to ‘flexibly’ adapt patterns, that is, to ‘let go of’
constructs or configurations when no longer appropriate to the situation
[Gendlin et al., 1968, p. 235].”

The problem with this study is that the authors err in what they think the
Hidden Figures Test measures. This test is part of Guilford’s (1967) test battery.
While Guilford tells us that all of his factors may make a contribution to
creativity, the divergent factors are counted upon primarily for these purposes.
The Hidden Figures Test is not listed in Guilford’s work (1967) as a measure of
this factor but as a measure of the convergent factor.

That their focusing ability test is not necessarily related to creativity as
indicated by its relationship to the Hidden Figures Test, is also evident in
another part of the Gendlin et al. (1968) report. Later in their study, they report
relationships between focusing ability and personality data (as measured by the
Cattell High-School Personality Questionnaire) for high school students. Among
the personality characteristics found to correlate positively with focusing ability
were: intelligence, control, precision in social relationships, self-discipline, com-
pulsiveness, etc. While some of these might be regarded as positively related to
creativity, others are not.

On Productivity

The second study we turn to does not focus directly on creativity but on a
related matter—productivity. Productivity is only indirectly related to our pur-
poses, for while we would expect a creative individual to be productive we do
not necessarily expect a productive person to be creative. However, because of the
possible relationship between creativity and productivity and because there are
no systematic studies using reasonable numbers of persons in a study of psycho-
therapy and creativity, this study is reported here.

Wispe and Parloff (1965) compared the productivity of 55 male psychologists
who had 60 hours or more of psychotherapy over a period of from approxi-
mately 5 months to 95 months with a matched control group of 55 psycholo-
gists who had neither considered nor received therapy. They were matched in
terms of publication productivity. Publications for the control group and for the
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experimental group before and after therapy were weighted as follows: A book
written alone was given a weight of 36 points; a book with one collaborator, 18;
a book with two collaborators, 12;a revision of a previously published book, 8; a
book edited, 2; a chapter in a book, 2; an article written alone, 2; an article
written in collaboration, 1; various reviews, notes, etc., 1. Although the produc-
tivity means and medians of the therapy sample were higher than those of the
control group, the differences were not statistically significant. Those who had
therapy were neither more nor less productive after therapy than before. And
over an equivalent time period, the control group also showed no difference
between earlier and later productivity. There was also no relationship between
duration of therapy and productivity; between before-therapy productivity and
duration of therapy in months; nor between productivity level and reasons for
entering therapy. In other words, those who went into therapy did not appear to
have done so because of their under- or over-productivity.

These objective measures do not support the idea that psychotherapy has a
positive effect, but those based on more subjective evaluations do. Wispé and
Parloff developed a Therapy Satisfaction Index based on the psychologists’ own
appraisal of their “objectivity,” “insight,” “comfort,” and “competence.” These
ratings were then correlated with the psychologists’ own ratings of the “effect of
psychotherapy on quantity and quality” of their professional writing. The
correlations were +.95. In other words, the psychologists’ own perceptions of
their satisfaction with their psychotherapy were related to their judgments of
the effects of that psychotherapy on the quality and quantity of their profes-
sional writing. The more satisfied the man was with the therapy he received, the
more favorably he felt it affected his publications. But the man’s satisfaction
with his therapy was not significantly related to the investigators’ weighting
system of his productivity.

In other words, we find a positive relationship between a subjective measure
of satisfaction with psychotherapy and a subjective measure of the effects of
psychotherapy. On the other hand, no significant relationship was found be-
tween the man’s satisfaction with his own therapy and an objective measure of
his productivity. This kind of discrepancy in results reflects almost exactly the
kind of discussions that go on many times among creative individuals who have
undergone psychotherapy and other persons. These creative persons on being
questioned as to the effects of psychotherapy would, like Wispé and Parloff’s
(1965) subjects, probably say they were very satisfied with their psychotherapy
and with the effects it had on their work. Creative individuals who were not
satisfied with their creativity would probably downgrade its effects. Further-
more, the outsider with his own objective criteria, like prizes won, peers’
acclaim, money or status earned, might feel that the individual was better or
worse off before psychotherapy.
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One of the questions is, why do the two subjective ratings agree? There is
evidence (obtained through personal communication with Wispé and Parloff)
that the several questions asked of the subjects on the effects of psychotherapy
all intercorrelated in the .90’s, suggesting either a halo effect—a response set—or
dissonance effect. That is, the subjects might rate anything high that they would
consider related to their therapy because of their global positive evaluation of it
or because they have so much at stake in terms of time and money invested in
therapy.

Indeed, these two factors may account for the results obtained between the
two subjective ratings; moreover, it may be difficult, if not impossible, to
separate these artifacts from the problem studied, but then there are those who
would ask if this should ever be done. Is not the person who has had the
therapy, they would argue, the best person to judge its effects? While there is
much merit to this, we would also like to have supportive objective evidence.
Better yet, both kinds of evidence are desirable.

Wispé and Parloff (1965) report another rather interesting analysis of their
data that may relate to the lack of obtained statistical differences between their
therapy and control samples. They report increased variability in the produc-
tivity of the therapy sample after therapy. The range of productivity for the
middle 50% of the therapy sample was twice as great as the middle 50% of the
control sample (those who did not have therapy). In the therapy group there
were psychologists who were not productive before therapy or after therapy.
And there were psychologists who were very productive before therapy who
continued to be as productive, or more productive, after therapy. “This analysis
also implies,” say Wispé and Parloff (1965), “that ‘having had therapy’ is not a
unitary variable [p. 193].” Hence they conclude:

All of this suggests that psychotherapy may have had some effect, even if it
failed to reach statistical significance. The impact of therapy upon produc-
tivity may have been different for different individuals, depending, for ex-
ample, upon the importance of scientific publications in the adjustment of
the individual. Further investigation is needed to test the hypothesis related
to productivity, not that therapy frees creativity or reduces compulsivity, but
that it enables those who are already productive to maintain their produc-
tivity when, for various reasons, their colleagues’ output is declining [p. 193].

The very same statement should be made regarding the effects of therapy on
creativity and, indeed, for the relationships among creativity and all of the other
techniques and procedures designed to stimulate creativity. One of the major
problems in discussing the value and effectiveness of all of these techniques for
stimulating creativity through work on personality factors is that, at present,
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relatively little is known of under what conditions they will work and for what
kind of person they will work.

SUMMARY

In summary, then, role playing is a technique that no doubt many have used
to stimulate their creativity or to overcome their blocks or difficulties with the
creative process. While there are no systematic studies of how role playing actu-
ally affected creativity in real-life situations, there is research evidence that it can
have positive effects as measured by test criteria.

Hypnosis can be used as a technique to explore certain effects and relation-
ships that occur in the creative process. It has been used as a psychotherapeutic
technique to help persons overcome their intrapsychic blocks and difficulties.
Since some of these blocks might also be related to a person’s difficulties with
creativity, it is assumed that under these conditions where the problems are
cleared up, there will be indirect positive effects of hypnosis on creativity. At
present, there is anecdotal material regarding the effects of hypnosis on creativity
but there are no large-scale studies of such effects. Similarly, although hypnosis
has been used to produce effects on the psychometric tests of creativity, these
same effects have also been produced by role playing. More work is required
before we can say with any certainty what the precise effects of hypnosis on
creativity are. It is therefore to be hoped that research on the relationship of
hypnosis to creativity will continue and that such research endeavors, in addition
to controlling for the factors necessary for a better understanding of hypnosis,
would also control for the personality and cognitive characteristics of the people,
for hypnosis may be more effective with some types of persons than with others.

No systematic research effort has been carried out on the relationships be-
tween psychotherapy and creativity with numbers of people. The study that
comes closest to our purposes is one of the relationship of psychotherapy to
productivity. From it we learned that there is a positive relationship between an
individual’s satisfaction with his therapy and his judgment of the quality and
quantity of his publications, but there is no significant relationship between
satisfaction with therapy and an objective evaluation of publications. No doubt,
readers will choose either the subjective or objective evaluations, as they wish,
but for our purposes both are regarded as necessary. Finally, what the cited
study on the relationship of psychotherapy to productivity did show was that
psychotherapy probably helps those who are already productive to maintain
their productivity, while for their colleagues (who have not had psychotherapy)
productivity is on the decline. Would this also occur if creativity were involved?
We can only hope that systematic studies of the effects of psychotherapy on
creativity will be undertaken sometime in the future.



Chapter VI

Introduction to Cognitive Procedures

Cognitive processes are those psychological processes involved in knowing,
understanding, perceiving, learning and problem solving, etc. They have to do
with how the individual copes with stimuli from the outside world—how he
senses and perceives them, how he stores them, how he transforms and combines
them with previously stored data.

Cognitive processes are involved in all stages of the creative process. But at
any one stage in the process one or more of them may be more salient than the
others. Perception and learning figure primarily in the preparation stage. The
capacity to form associations and develop ideas looms large during hypothesis
formation. Problem solving stands out during hypothesis testing. And higher
thought processes are involved in the communication stage. Again, it should be
clear that it is only for heuristic purposes that any one cognitive process is said
to be primary at any one stage of the creative process than another. All processes
can and do occur in all stages of the creative process.

It also bears repeating that, although attention in the next several chapters is
focused on cognitive factors, the person,considered from an intrapersonal view-
point, consists of transactional relationships between cognitive and personality
factors. That which occurs in the cognitive area can affect the personality and
vice versa. Furthermore, since the individual is part of a social matrix with which
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he also has transactional relationships, then social relationships and social forces
can affect what goes on within the individual just as what goes on within the
individual can affect his environment. Again, it is primarily for heuristic pur-
poses that the cognitive and personality variables are treated separately. But
another reason for their separation is that some techniques for stimulating
creativity stress one more than the other.

We begin the discussion of the ways to stimulate creativity with a consider-
ation of the effects of alcohol, caffeine (coffee), and the mind-expanding drugs.
These are considered together since they are a group of stimulants or drugs that
can affect all stages of the creative process. Also, although studies of their effects
may be oriented primarily to the cognitive factors, several of them are excellent
examples of the transactional factors just referred to. This is especially so when
mind-expanding drugs are considered. The social atmosphere in which the drugs
are taken can color their effects. Some persons may feel that the effects of these
social factors diminish the significance of the drugs for creativity. However, a
study will be presented in which the effects of the social factors were incorpo-
rated as part of the study, and rather impressive results of much potential
interest were obtained.

The four chapters following the one on drugs consider, in turn, the prepara-
tory stage and the stages of hypothesis formation, hypothesis testing, and the
communication of results. The chapter on preparation, because of its very
nature, has to be incomplete. It is concerned with education. If it were to be a
more complete treatment of the topic it would have to consider, among other
things, the education that takes place in the home; all that transpires in the
school system including personal and social relationships among pupil, teacher,
and peers; the effectiveness of various good teaching techniques, etc., since all of
these will probably affect creativity. While all of this would certainly be relevant,
it goes beyond our purposes. We have limited ourselves specifically to several
recent studies concerned with stimulating or increasing creativity in the class-
room through the use of rather interesting procedures.

Each of the chapters on hypothesis formation, hypothesis testing, and the
communication of results focuses on techniques that, from our point of view, are
concerned, respectively, with how to stimulate ideas, how to test them effec-
tively, and how to cut down on the problems of disseminating and diffusing the
creative product—be it an idea or something tangible. Hopefully, the reader will
take from these chapters that which he can use for whatever stage of the creative
process he needs them and not feel that he is limited to an area indicated by the
chapter headings.

Chapter IX contains a variety of self-help techniques for hypothesis forma-
tion. These techniques require little, if any, training. While they are likely to be
used most frequently during hypothesis formation, they may also prove useful in
generating ideas for any stage in the creative process. In essence, what these
techniques do is help a person avoid getting stuck with fixed notions and ideas.
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They are designed to overcome functional fixedness, the perception of some-
thing and its use in some one fixed way. This goal is accomplished through
procedures that externalize processes that go on in the minds of creative persons.
Rather than keep numerous important variables in his head, the person is
encouraged, for example, to write them down. Rather than toy with ideas
mentally, the person is provided with questions he can ask about his variables,
and he is also presented with a means of manipulating them so that they actually
appear before him in combination with each other. Hopefully, as these different
combinations turn up they strike significant chords, become part of a number of
important associations, and are instrumental in the development of creative
works.

Comparing the amount of material covered in discussing techniques for
stimulating cognitive factors with that previously covered in discussing person-
ality factors, it is apparent that there has been more activity in the cognitive
than the personality area. There are several reasons for this. (1) It is more
expensive in time and money to utilize personality techniques. (2) It takes
longer and it is more expensive to accumulate data on large numbers of
individuals for the systematic study of the effectiveness of changing or altering
personality factors as a means of stimulating creativity. The number of persons
affected by psychotherapy might be increased through the use of group therapy
rather than individual therapy, but the number of persons in these sessions
would still not be so large as that involved in cognitive training sessions.
Moreover, the amount of time an individual would spend in group therapy
would be a great deal more than that spent in a creativity session devoted to
stimulating cognitive factors. (3) In general it is much easier to administer, score,
and interpret cognitive tests for the evaluation of cognitive processes. (4) Our
society and especially those persons primarily involved in the financial support
of techniques for stimulating creativity have a different attitude toward cogni-
tive factors than they have toward personality factors. They believe that to deal
with an individual’s personality, even with those of his personality problems that
block his creativity, involves getting “too close” to him. Some among them fear
that personality measures invade another’s privacy. There is no such fear about
training in such cognitive procedures as the development of more associations or
better problem-solving techniques. If nothing else, these are regarded as educa-
tional procedures not too dissimilar from those experienced in school and
therefore personally less threatening. All of the reasons just considered combine
in some way to attract more work and support for programs designed to
stimulate cognitive rather than personality factors.

SEVERAL THEORETICAL ISSUES

Several theoretical issues require consideration in this introductory section.
Each is part of the theoretical background for a good deal that follows. In other



86 6. Introduction to Cognitive Procedures

words, a technique such as brainstorming is based on associationistic psychology;
hence, that part of this theory will be discussed which relates to associations and
their generation and formation. Other theories that may also have something to
say about associations are not necessarily presented, because brainstorming is
not based on them. We have tried to limit ourselves to a technique and its own
theoretical framework. If the reader would like more information about the
theory, he can consult additional references cited in the text.

The following issues will be considered in this introduction: (1) the theory of
associationistic psychology for what it has to say about the formation of ideas.
Several techniques for stimulating creativity are based on this theory, most
notable among them brainstorming, as just mentioned. (2) The theory of Gestalt
psychology will be considered for its position on problem solving and especially
for its conceptualization of problems in terms of field forces. Individuals and the
problems they work on constitute the same field. Those who sense the forces
and follow their leads are in the best position to solve the problem. (3) Language
is very much related to and affects thought processes. Some of these relationships
and effects will be pointed out because the concepts and terms a person has
available and uses may well determine how creatively he solves a problem. (4)
Two interrelated processes will be discussed, one from the perceptual cognitive
area called physiognomic perception, and another from the personality area
called regression in service of the ego. Both these concepts play important roles
in several techniques for stimulating creativity that are designed to help over-
come (a) habitual and automatized ways of responding to environmental stimuli
and (b) fixed perceptions of these stimuli. Furthermore, physiognomic percep-
tion relates very much to concepts in a group technique for stimulating cre-
ativity called synectics which may also be utilized by individuals. (5) Finally,
throughout this book reference is made to Guilford’s research. Because of its
importance, it will be presented in this chapter.

Cognitive Theories
Associationistic Psychology

Elements of associationistic psychology go back at least as far as the Greek
philosophers. According to this theory of psychology, associations, or thoughts,
or ideas occur because of contiguity, similarity, or contrast. An association may
occur because two stimuli occur together (contiguity); because in some way they
are similar to each other (similarity); or in some way they are different from
each other (contrast). Sequences of associations occur for the same reasons.
While a chain or sequence of associations may be initiated by an external
stimulus, each association in the sequence may serve as a stimulus for what
follows. There may be characteristic differences between associations occurring
early and those occurring later in a sequence. This is a basic assumption in a
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technique such as brainstorming where longer and longer chains of associations
are encouraged, because those occurring early are regarded as the most habitual
and most common and hence least valuable for creativity. Those occurring later
are among the more unique and hence likely to be the most valuable for
creativity. We shall present the research data on this assumption later.

In the 18th and 19th centuries, British empiricists took over the laws of
association which

were thought to be the basic principles which explained the way the mind
functions. It was their belief that even the most complicated mental func-
tions could be accounted for by the laws of association, or, to put it another
way, that a thorough understanding of association could result in a complete
understanding of thinking [Cramer, 1968, p. 3].

The British empiricists also undertook the development of secondary laws of
association. (The primary laws involved contiguity, similarity, and contrast.)
And they concerned themselves with such stimulus variables as intensity, dura-
tion, frequency, and recency of association. They also considered variables that
had to do with the person—constitutional differences, differences in past experi-
ences, etc. An excellent review and critical evaluation of these primary and
secondary laws can be found in Cramer (1968).

If a stimulus can set off a chain of associations, and if these associations are
necessary for creativity, then why does this process become ineffective? Why do
some people insist that they do not have any ideas, that their minds are or
become blank or that they become ““stuck”? Needless to say, these questions are
raised about individuals who, because of their training, backgrounds and experi-
ence, may be expected to be creative. Any one or a combination of the
following reasons may be involved.

1. An individual may not be motivated to devote the energy necessary for
the associative process. He may find it easier and less demanding to deal with
stimuli through habitual and automatized responses.

2. The lack of environmental stimulation, the lack of environmental com-
plexity, may put no challenge to the individual and make no demands on the
person for new associations. Environments that are characterized by sameness
provide no new informational inputs that can serve as building blocks for later
associations.

3. The kinds of circumstances and experiences attendant upon the initial
encounter with a stimulus may affect the association process. The experiences
that an individual has when he first learns something new may well affect how or
the extent to which he may be able to combine what he has learned with other
ideas. For some persons, the initial learning experience may be fraught with
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anxiety. Therefore, they do not really learn or understand what is presented to
them but memorize it. Other persons learn only some outstanding characteristics
of a stimulus situation but not in any manner that facilitates meaningful
integration of the learned characteristics with prior knowledge. The experience
may be such that what is learned is learned with a certain functional fixedness
—the functions or characteristics of an object are regarded as immutable and
irreversible. Objects so perceived do not serve well as stimuli for futher associa-
tions.

4. Affect-laden associations or “complexes” may be touched off or triggered,
even though on a conscious level, the individual is dealing only with cognitive
material. This may inhibit the associative process or keep it from moving along
smoothly. (This is part of the rationale of using a word-association test for
diagnostic purposes in clinical situations. By asking an individual for his associa-
tions to stimulus words, by watching for his reactions as well as the content of
his responses, various “complexes” may be indicated.) When cognitive material
hits upon an affect-laden complex we witness an instance of the transactional
relationship between personality and cognitive factors. On an unconscious level
the cognitive material sets off anxiety-laden complexes that interfere with or
disrupt the associative process.

5. The associative process can be inhibited if the individual is given too much
to evaluating his associations. The association process is slowed and affected
when the individual takes the time to judge whether a response or association he
is about to give is “correct,” “worthy of him,” “appropriate,” etc. And, it is
similarly slowed and affected when the individual deliberates whether a response
he has already given meets certain critical criteria and standards he has set for
himself. Finally, the process of judging may become so onerous and so painful
because of the push-pull relationship between associating and judging that the
individual gives up the whole process completely.

6. The earlier in life some of the inhibitory factors just mentioned occur, the
more difficult it may be for the individual to overcome them. The younger child
is more impressionable and he has a longer period in life during which reinforce-
ments can “stamp in” patterns and attitudes that have negative effects on the
association processes. By the same token, the individual who is too ego-involved,
“too much on the line,” due to factors in his life history may be unable to carry
out the “natural” process of association because he has too much at stake.

Techniques presented later are designed to help restimulate the associative
processes so that when the individual is confronted with a stimulus or a problem
he will not be blocked but will come up with a number of ideas. The assump-
tions underlying these techniques and the research data supporting or negating
the assumptions will also be discussed. Finally, just how effective these tech-
niques are for achieving their goals will also be discussed.
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Gestalt Psychology

About the latter part of the 19th century a conflict began between two
psychological groups concerned with perception. One of these insisted that how
we perceived the world depended on our past experiences. This was the theory
of the associationists discussed above. And their theories were opposed by the
Gestalt psychologists. While the associationists emphasized learning, the Gestalt
psychologists emphasized the importance of innate factors in the nervous sys-
tem. And herein we can see aspects of the much broader argument of the relative
importance of the differences between hereditary and environmental factors in
human behavior.

For the Gestalt psychologists, that which an individual perceives is partly the
result of the organization of the stimulus as it falls on his visual receptors and
brain. The stimulus, composed of forces that are organized into a gestalt,
imposes itself upon the individual’s nervous system, which has its own system of
organization. If both of these mesh appropriately, then the individual has an
accurate or veridical perception. This veridical perception is, for the Gestalt
psychologists, not based on learning or prior experience. For the Gestalt psy-
chologists, when an individual is shown a square, its squareness is given in the
stimulus, while for the associationists the square is made up of its component
lines and experience with the stimulus figure.

To further illustrate what the Gestalt psychologists are trying to get at in
terms of field forces, let us take an example from one of their favorite areas of
investigation, that of illusions. One oft-cited example is the Muiller-Lyer illusion
that consists of these two sets of stimuli,

Here, even though the center lines are exactly the same length in both, the
organization and wholeness or gestait created by the “forces” of the arrowheads
in the total field composed also of the horizontal line is sufficiently different so
that the left-hand figure is usually seen as shorter than the right-hand one. The
Gestalt psychologists argue that this perception is given in the sense that it is not
based on prior learning experience with the stimulus but on interaction between
the organization of the field of the stimulus and the organization of the field of
the individual’s nervous system. They argue in favor of the importance of these
factors for perception in general, while the associationists would argue in favor
of sensory experience and learning behavior.

One of the important laws in Gestalt psychology is the law of Prignanz.
According to Kurt Koffka (1935), one of the major Gestalt psychologists, the
law of Prignanz “can briefly be formulated like this: psychological organization
will always be as ‘good’ as the prevailing conditions allow. In this definition the
term ‘good’ is undefined. It embraces such properties as regularity, symmetry,
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simplicity and others ... [p. 110].” Thus, for Gestalt psychologists the more
regular, symmetric and simple a form is, the better it is. For our purposes, we
could say that this is what the creative individual strives for—the good gestalt—as
he seeks a solution to a problem.

Subsumed under the law of Prignanz is the principle of closure which says
that if a figure is presented which has a small part missing from it or which has a
gap in it, then the viewer will tend to see it with a closed boundary provided
other forces permit this to happen. Here again, then, there are forces in the
stimulus figure which work jointly with the innate organization of the nervous
system. Taking this material one theoretical step further, we may say that for
every stimulus that impinges on our receptors there is a physiological
representation in the brain. The external stimulus is said to be isomorphic with
the representation in the brain. Thus, for the square in the external environment
there is a physiological representation that maintains its squareness in the brain;
for every circle there is a circleness that is maintained in the brain. The form
existing in the brain is in part determined by the stimulus transmitted by the
receptors, but in part also by the pattern of excitation that is in the electrical
fields provided by the brain tissue. Returning to the closure principle, then, it is
the pattern of excitation in the brain that results in the closing of the gap.
However, since the form in the brain is surrounded by other electrical stimuli
and forces in the other parts of the brain, it can be affected by them, and it is
possible that the gap may not be bridged if these other forces that are operating
are of such a nature that they will interfere with the achieving of a good gestalt
or a good form.

This is again an all-too-brief explanation of Gestalt theory. It is presented for
the following reasons.

1. It contains the theoretical basis for a series of terms that are sometimes
used both technically and metaphorically in discussions of creativity. It puts into
theoretical context words that come up frequently in this area—closure, good
gestalt, etc.

2. A study of problem-solving behavior will be presented later that illustrates
how efficiency in problem solving is related to following the stresses and forces
in a problem. Also, in techniques for stimulating creativity, such as synectics, it
is frequently suggested that the participant should “feel” with the problem or
with the forces of the problem as in Gestalt psychology. By sensing the forces in
a problem and by allowing himself to follow its leads, an individual is more
likely to perceive the real problem correctly and hence to arrive at a solution.

3. The field forces in the brain that represent the problem can be disrupted
or interfered with by other field forces which may represent personality and
emotional problems. Thus, as in the discussion of associationism, so here
personality factors might either facilitate, inhibit, or distort perception and
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problem-solving behavior. A study of such relationships will also be presented
later.

LANGUAGE

Having mentioned thought processes and problem-solving behavior, it is
appropriate to introduce the importance of language. Again, we cannot discuss
all aspects of language and their relationships to the creative process, but we do
wish to call attention to one concept—the Sapir-Whorf hypothesis (Hoijer,
1954)—which refers to the intimate relationship between language and thought.
The vocabulary he has at his disposal affects what an individual thinks about, the
characteristics of his thought processes, and the kinds of concepts he has
available to deal with. These ideas are also basic to general semantics (Korzybski,
1941).

The layman is most likely to limit the importance of language to the
communication stage of the creative process; its significance is most obvious
there. But we should not overlook the importance of language during hypothesis
formation and hypothesis testing. All stages of the creative process may be
blocked or distorted if the individual does not possess a language with words for
concepts necessary to the solution of the problem. For example, Whorf points
out that, although it is possible to develop the idea of absolute spontaneity from
our concept of time and use it for a variety of theoretical developments, it is
impossible to do the same from the Hopi concept which is most appropriately
translated as “duration.” Our *“time” is conceptualized as *“ ‘a space of strictly
limited dimensions, or sometimes as a motion upon such a space, and employed
as an intellectual tool accordingly. Hopi ‘duration’ ... [is] ...the mode in
which life differs from form, and consciousness in toto from the spatial elements
of consciousness’ [Fearing, 1954, p. 48] .”

Similarly, an individual whose vocabulary is composed largely of nouns may
be limited to the “thing quality” of the objects he has to deal with and be
unable to make new integrations out of them. When these same objects are seen
in terms of what they do, when they are thought of in terms of actions and
verbs, then the possibility of new integrations is fostered.

Techniques and programs designed to stimulate creativity do not necessarily
stress these matters, but it is frequently quite implicit in what they do. We shall
point these out as they occur.

PHYSIOGNOMIC PERCEPTION AND REGRESSION
IN SERVICE OF THE EGO

The two concepts—physiognomic perception and regression in service of the
ego—that head this section come from two different fields of inquiry: perception
and personality. Furthermore, physiognomic perception was elucidated by
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developmental psychologists, and regression in service of the ego has figured
primarily in the writings of the psychoanalysts.

From a developmental point of view, as an individual grows from childhood
to adulthood, there are characteristic processes through which he progresses. Not
all of the processes need concern us here. We need only say that at one end of
the progression, early in life, stimuli are perceived in terms of their animistic
qualities, or they are perceived in terms of physiognomic (humanlike) character-
istics. At the other end of the progression, in adulthood, as a result of the
constricting effects of socialization, stimuli are perceived in terms of their
formal, objective, or thinglike characteristics.

Physiognomic perception occurring earlier developmentally can be considered
a more “primitive” kind of perception. Because it is not concerned with the
objectlike quality of the stimuli, the boundaries of the formal aspects of
percepts are less rigid and more flexible. Possessing such characteristics, the
percepts are more likely to be combined with percepts of other environmental
objects to yield newer or more novel objects and concepts. Perceptions that are
concerned solely with the formal characteristics of objects and with their
thinglike quality are more likely to be involved in the functional fixedness of the
stimulus. And being so fixed, they are less likely to be used to develop newer
combinations in conjunction with other stimuli in the environment.

As individuals progress from childhood to adulthood they vary in the experi-
ences they have. Some of these experiences result in the repression or suppres-
sion in an individual of the capacity to have physiognomic perceptions, while in
other individuals, other experiences may have allowed for a rather effective
balance between physiognomic perceptions and the more formal or objectlike
perceptions. An individual who is unable to perceive physiognomically may lose
one possible way of seeing things flexibly and hence the opportunity to make
use of his capability of making new combinations. The second type of person
may be able to perceive environmental stimuli in terms of their object-like
characteristics, but he may also be able to perceive them physiognomically. He
perceives stimuli physiognomically and then makes new combinations with other
stimuli. This process of utilizing a type of perception that is characteristic of an
earlier stage of development but which also enables the individual to arrive at
newer, better, and “higher” stages is referred to as regression in service of the ego.

The phrase “regression in service of the ego” was developed by psycho-
analysts to differentiate between it and, say, “‘regression alone.” The latter refers
to the return to a previous stage of development as a reaction to some difficulty
or anxiety, or as a defense mechanism. For example, a growing child may have
stopped wetting the bed. However, after a new brother or sister appears on the
scene the child begins to think that he is rejected or that some of the love over
which he thought he had a monopoly is being shared with someone else and this
results in the child beginning to wet the bed again. This is regression. In
schizophrenia, for example, regression appears in various components of the
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individual’s psyche—perception, thought process, affect, and social relationships.
Here the regression is likely to be of much longer duration than in the case of
the child just mentioned.

Regression in service of the ego shares with regression as a defense mechanism
the regression aspects—that is, the return to a prior stage of development—but
what differentiates the two is that in the former what is regressed to is utilized
for constructive purposes. Hence, that regression is in service of the ego. Creative
persons have this capacity.

ALTERED STATES OF CONSCIOUSNESS

The discussion of physiognomic perception and regression in service of the
ego is preparatory and introductory to several matters that will be discussed
later. But a knowledge of them also serves as a bridge to the consideration of a
larger area known as altered states of consciousness.

One of these altered states of consciousness has already been considered:
hypnosis with its hypnotic trance and posthypnotic suggestion. But there are
others, such as the dream state, a state of deep reflection which, while presented
here as a term used by Aldous Huxley to characterize an experience of his own,
is no doubt also characteristic of the behavior of many individuals who engage in
the creative process. In addition, there are the various mind-expanding drugs
which also alter an individual’s state of consciousness. When in such a state, an
individual may perceive and think about the world and the environment around
him in ways that are different from his usual ones. These newer perceptions and
thoughts, if they can be retained, might well prove to be significant building
blocks for later creativity.

It is implicit in what has been said that the usual state of consciousness can be
quite limited (and limiting) because it operates in terms of habitual and automa-
tized responses to stimuli that are perceived rigidly. The function of altering the
state of consciousness is, obviously, to shake up this state of affairs. The goal is
to achieve a state that the creative individual can bring about without the use of
drugs or stimulants. The extent to which the stimulants and drugs achieve this
goal will be the focus of our attention as will be some theoretical aspects of the
state of consciousness and other states related to it.

GUILFORD’S INTELLECTIVE FACTORS*

One of the more important developments in the field of creativity has been
Guilford’s works on intellective factors. There will be numerous occasions

*Guilford’s use of the term “‘intellective” is more similar to our use of the term
“cognitive.” He uses cognitive in a more restricted sense (Guilford, 1967) than we do.



94 6. Introduction to Cognitive Procedures

throughout this book when Guilford’s tests for these factors will be referred to.
Sometimes, they are referred to in discussions of the characteristics of creative
individuals, and, on other occasions, where the tests are regarded as measures of
intellectual functions involved in the creative process, they are utilized to
measure the effects of programs designed to stimulate creativity. In the latter
situation, it is assumed that if the creativity stimulating procedure is effective,
this should be reflected in significant increases in scores on Guilford’s tests.
Because of the important role that Guilford’s tests have played in studies in this
area, some of the background material for them is discussed in this introductory
section.

Guilford’s (1967) work began out of both theoretical and statistical consider-
ations that led him to be critical of traditional intelligence testing procedures. It
would take us too far afield to consider all the issues involved; hence we shall
limit ourselves to what he has to say directly about the relationships between
intelligence testing and creativity.

In 1950 Guilford said, “We must look well beyond the boundaries of the IQ
if we are to fathom the domain of creativity [p. 448],” and he voiced the belief
that the idea “that creative talent is to be accounted for in terms of high
intelligence or IQ ... is not only inadequate but has been largely responsible for
lack of progress in the understanding of creative people [p.454].”

Among the various faults that Guilford finds with the intelligence testing
movement in the United States is that although there are many different tests,
they do not test all of the intellectual abilities. In his most recent book, pulling
together years of work, Guilford (1967) says,

In spite of the fact that scales have included quite a variety of tests, for
which we owe thanks to Binet, the variety has still not been wide enough to
encompass the ranges of intellectual abilities as we know them today. The
writer’s inspection of the most recent revision of the Stanford-Binet, Form
L-M, suggests that among the 140 single tests, including the alternates, some
twenty-eight of the intellectual factors are represented, each by at least 1
test, as compared with about eighty that are regarded as known and more
than one hundred that are probable when all are known. The most notable
group of factors that have been missed in all intelligence scales consists of
the divergent-production abilities, of which 24 are represented in the struc-
ture-of-intellect model and 16 have been demonstrated by means of tests.
History shows many examples in which too restricted views of an area of
investigations have hampered progress. It is doubtful that views that are too
broad have ever done so [p. 37].

To arrive at a conceptualization of the different possible factors involved in
the structure of the intellect Guilford used a technique called morphological
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analysis (to be considered later, page 211). This is a technique for stimulating
creativity and therefore as an aside Guilford’s work is a good illustration of this
technique’s use and value.

Guilford’s morphological model consists of three dimensions or parameters—
operations, contents, and products (cf. Table 1). Each of these dimensions
consists of several categories. Operations, which as its name indicates, is the
operation performed on material, consists of the following categories: cognition,
memory, divergent production, convergent production, and evaluation. Cor-
tents, or the medium in which the thought occurs, consists of four categories:
figural, symbolic, semantic, and behavioral. And Products consists of the results
of the combinations of both operations and products and includes six categories:
units, classes, relations, systems, transformations, and implications. All of these
are more fully defined in Table 1.

Guilford regards the combination of any three categories from the three
dimensions as consisting of a psychological factor. For example, cognition of
figural systems is called spatial orientation; cognition of semantic implication is
conceptual foresight; divergent production of symbolic units is called word
fluency; and divergent production of semantic units is called ideational fluency,
etc. For each of these factors tests have been developed.

Relating his own studies of intellect to creativity, Guilford (1963) says,

Although the most obvious aspects of creative thinking appear to depend on
the abilities to do divergent-productive thinking and the abilities to effect
transformations of information, with the abilities of fluency, flexibility,
elaboration, and redefinition playing significant roles, with creative thinking
put in its larger context of problem solving, we see that any or all kinds of
abilities represented in the structure of intellect can play their useful roles,
directly or indirectly [p. 11].

To illustrate Guilford’s factors and the tests used to get at them, let us
consider the divergent production factors. A factor that Guilford (1967) calls
word fluency (divergent symbolic units) consists of thinking up and writing out
words containing a specified letter, e.g., the letter g; two of the tests for
ideational fluency (divergent semantic units) are Plot Titles (nonclever) in which
the subject is asked to list “possible titles for a given short story [p. 142]” and
the score is the number of nonclever titles produced. And another is the Utility
Test in which the subject is asked to list “uses he can think of for a common
brick, or a wire coat hanger [p. 142].” The score is based on “the total number
of relevant responses [p. 142].” When the uses for the common brick and lead
pencil given by a person are scored for the number of shifts in classes in
consecutive responses, it becomes a measure of semantic spontaneous flexibility
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TABLE 1

DEFINITIONS OF CATEGORIES IN GUILFORD’S?
STRUCTURE OF INTELLECT

Operations

Major kinds of intellectual activities or processes; things that the organism does with the
raw materials of information, information being defined as “that which the organism
discriminates.”

Cognition. Immediate discovery, awareness, rediscovery, or recognition of information in
various forms; comprehension or understanding.

Memory. Retention or storage, with some degree of availability, of information in the same
form in which it was committed to storage and in response to the same cues in connection
with which it was learned.

Divergent Production. Generation of information from given information, where the em-
phasis is upon variety and quantity of output from the same source. Likely to involve what
has been called transfer. This operation is most clearly involved in aptitudes of creative
potential.

Convergent Production. Generation of information from given information, where the
emphasis is upon achieving unique or conventionally accepted best outcomes. It is likely the
given (cue) information fully determines the response.

Evaluation. Reaching decisions or making judgments concerning criterion satisfaction
(correctness, suitability, adequacy, desirability, etc.) of information.

Contents

Broad classes or types of information discriminable by the organism.

Figural. Information in concrete form, as perceived or as recalled possibly in the form of
images. The term “‘figural” minimally implies figure—ground perceptual organization. Visual
spatial information is figural. Different sense modalities may be involved, e.g., visual
kinesthetic.

Symbolic. Information is the form of denotative signs, having no significance in and of
themselves, such as letters, numbers, musical notations, codes, and words, when meanings
and form are not considered.

Semantic. Information in the form of meanings to which words commonly become at-
tached, hence most notable in verbal thinking and in verbal communication but not
identical with words. Meaningful pictures also often convey semantic information.

Behavioral Information, essentially nonverbal, involved in human interactions where the
attitudes, needs, desires, moods, intentions, perceptions, thoughts, etc., of other people and
of ourselves are involved.

Products

Forms that information takes in the organism’s processing of it.
Units. Relatively segregated or circumscribed items of information having “thing” charac-
ter. May be close to Gestalt psychology’s “figure on a ground.”
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TABLE 1 (continued)

Classes. Conceptions underlying sets of items of information grouped by virtue of their
common properties.

Relations. Connections between items of information based upon variables or points of
contact that apply to them. Relational connections are more meaningful and definable than
implications.

Systems. Organized or structured aggregates of items of information; complexes of inter-
related or interacting parts.

Transformations. Changes of various kinds (redefinition, shifts, or modification) of existing
information or in its function.

Implications. Extrapolations of information, in the form of expectancies, predictions,
known or suspected antecedents, concomitants, or consequences. The connection between
the given information and that extrapolated is more general and less definable than a
relational connection.

%From Guilford and Hoepfner (1966).

(or divergent semantic class). And, when only clever titles are accepted from
among the different titles given for a short short story, then the score is used as a
measure of originality (divergent semantic relation).

Guilford’s tests, especially those designed to measure divergent-production
factors, have been used, as indicated previously, in various ways by researchers
investigating creativity. Some have used the tests to study differences between
creative persons, selected in terms of some criterion, and others who are less
creative or who have not manifested any creativity. Other investigators have used
Guilford’s tests to differentiate between two groups of persons. One group
scores significantly higher on these tests than does the other, and so the
investigator has a psychometric criterion (cf. page 47) to differentiate between
his groups. He then proceeds to study the groups with other psychological tests.
Still another third group has used the tests to measure the effects of programs
designed to stimulate creativity. And a fourth group has adapted or altered some
of Guilford’s original tests for specific purposes. These tests are referred to later
as “Guilford-like” tests. Many of Guilford’s tests and the Guilford-like tests are
regarded as tests of creativity by some investigators, not because they have the
evidence that the tests correlate with independent measures of manifest creativ-
ity, but because the tests appear to measure psychological functions that are
assumed to be involved in the mental operations of creative persons during the
creative process.

One of the unfortunate aspects of regarding these tests as tests of creativity is
that some individuals have frequently pitted them against tests of intelligence
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and developed the issue of the existing or potential conflict between creativity
and intelligence. This has unfortunately occupied many individuals. While their
data may be interesting, the significance of it has been overemphasized, since
Guilford has himself already pointed out that the divergent-production factors,
those which are most likely to be related to creativity, are rarely to be found in
some of the major tests of intelligence.

If the Guilford or Guilford-like tests are to be regarded as tests of creativity,
then Stein (1968) suggests they should meet three criteria:

First, the mental operations involved in them or the variables they purport
to measure need to be of such a character that one would expect them to be
related to creativity [i.e., have face validity]. And, by the same token, they
must be meaningfully related to other psychological variables that one would
also expect to be related to creativity. Secondly, the tests should relate to a
criterion of creativity. And thirdly, since Guilford’s tests are measures of the
intellect, it has to be demonstrated that the former constitute a separate
dimension that can be called creativity. In statistical terms, then, these tests
should be highly correlated with each other and not significantly correlated
with intelligence tests [pp. 911, 912].

The first condition, Stein says, has been met. The tests do seem to involve
mental processes that one associates with creativity and they do relate in a
meaningful way to other psychological variables. But, the research literature is at
best ambiguous and at worst not supportive of the second and third conditions.
The tests are not related as strongly as one would like to external criteria of
creativity, and they are not necessarily independent of factors involved in
traditional tests of intelligence.

That Guilford’s tests do not meet all of the above criteria does cast some
doubt on their being tests of creativity. Nevertheless, they cannot be brushed
aside. It does make intuitive sense that the mental processes involved in these
tests should also be involved in the creative process. It may be that further
experimentation and study will reveal stronger relationships between Guilford’s
tests and criteria of manifest creativity. It would be interesting, for example, to
select individuals on the basis of their scores on Guilford’s tests and put them to
work in real-life situations where data could be gathered on their consequent
manifest creativity. Preselection of individuals in terms of Guilford’s tests might
yield better results for their relationships with creativity than existing studies
which obtain their data from nonselected subjects. Nonselected subjects may not
score as high on the different factors as might selected ones, and the former
might not also have them in the proper combination for creativity as would be
the case if they were selected. After such studies and further test development
we might be in a better position to know just how well these tests do as tests of
creativity.
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When Guilford or Guilford-like tests are used as measures of the effectiveness
of various programs to stimulate creativity, care needs to be exercised in
evaluating the results. First, as we said previously, the tests have not as yet been
as fully validated against creativity criteria as we would like. But there is another
factor for which the reader must be on the alert. Obviously, what we want to
know is the relationship between the tests and creativity. It is unlikely that any
single measure among all of the divergent-production tests or among all of
Guilford’s tests is the one measure of creativity—no matter what the criterion. It
is most likely that creativity is best measured by some combination of the
different tests. Furthermore, if one single measure is used or regarded as the
measure of creativity and it does improve, then before too much is made of this
effect a check should be made of the training program, since possibly the
training program focused directly or indirectly on stimulation of only this one
factor. As Guilford (1967) says in his introduction to his major work on
intellective factors:

... 1if practice is in a test for a single factor, transfer is relatively limited
within the area of performance related to that one factor. There is other
scattered evidence that this principle applies. In a number of studies designed
to increase the level of creative-thinking performance, where the emphasis is
on cleverness or originality, there is likely to be improvement on tests of
originality but not on tests of some other factors . . . [p. 44].

If there are in reality “other factors” related to creativity, then the effectiveness
of the program has been rather limited. It is important that this caution be kept
in mind.

It was the purpose of this chapter to provide necessary background material
for what is to follow on the use of stimulants, altered states of consciousness,
and various techniques for stimulating the effective use of cognitive processes. It
is far beyond the scope of this book to provide all of the theoretical rationale for
what follows, and more will be presented as separate issues come up. Hopefully,
enough has been said so that the potential meaningfulness and usefulness of
what follows will be increased.

SUMMARY

Knowing, understanding, perceiving, learning, and problem solving are among
the cognitive processes involved in the creative process. For various reasons,
more techniques have been developed to stimulate these processes than personal-
ity factors.

Associationistic psychology and Gestalt psychology concern themselves with
cognitive processes and serve as the theoretical bases for many of the procedures
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and techniques to be presented later. To differentiate between the two schools
of thought most succinctly, we may say that associationistic psychology main-
tains that a stimulus is made up of its different component parts, while Gestalt
psychology maintains that the whole determines the parts.

By way of further introduction we concerned ourselves with three other
matters:

(1) Since thought processes constitute a large part of the creative process, it
was necessary to discuss language, since the verbal concepts available to a person
will affect his thought processes.

(2) Just as we have stated previously that the individual is part of a larger
social field and that the individual and the broader society or environment are
involved in transactional relationships with each other, so we accept the concep-
tualization that within the individual there are transacting subfields. Conse-
quently, attention is called to the fact that we should not consider cognitive
factors as existing completely independently of personality factors and vice
versa. To illustrate this transactional relationship we discussed the relationship
between physiognomic perception, a cognitive factor, and regression in service of
the ego, a personality factor.

(3) We then turned to a presentation of Guilford’s work on intellective
factors. These factors and the tests developed by Guilford and his co-workers
have been of great significance to workers in the area of creativity. First, they
have been among the most important cognitive factors studied by investigators
for their presence or absence or for how they affected the creative process.
Second, the tests developed by Guilford and his co-workers have been used as a
criterion, or what we have called a psychometric criterion (page 47) of cre-
ativity. As such they have been used in a number of experiments and studies to
investigate the effects of various training programs designed to stimulate cre-
ativity.



Chapter VII

Altering States of Consciousness

In his work the creative individual sees, approaches, thinks about, and deals
with his materials differently than does the less creative person. Among other
things, the creative person apparently has available to him more ideas and more
energy; he is more persevering and less prone to the lasting negative effects of
frustration than is the less creative individual.

Descriptions of the creative process focus on such experiences as the capacity
to “transcend oneself,” and to utilize inspirations that “come from the beyond.”
In psychological terminology the creative individual has easier and more ready
access to his unconscious, greater sensitivity to and awareness of sense data,
more flexibility in both his perceptual and thought processes. All these factors
enable him to respond to and utilize what he finds and needs in his environment
to achieve more novel and creative integrations.

With such descriptions as models to be emulated, the question therefore arises
whether others could be helped to induce alterations in themselves so that they
too could have available sense data, perceptions, flexible thought processes, etc.,
all of which would then culminate in creative works. Specifically, the question is
whether, by reflection and a state of relaxation, by dreaming, by drinking liquor
and/or coffee, or by taking drugs, the individual can induce in himself a state
that could result in greater creativity. Each of these, taken alone, does bring
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about states that are apparently similar to those experienced by creative individ-
uals. The question thus arises, if an individual did learn how to relax, did take
the stimulants and the drugs, would his creativity be constructively affected?

In answer to this question we shall consider several varieties of data: the
attitude of creative persons with regard to the various means of altering con-
sciousness; the effects of caffeine, alcohol, and the mind-expanding drugs on
both the cognitive and personality characteristics of the individuals involved; the
short- and long-term effects of each of them and, where research evidence is
available, their effects on creativity.

Before turning to these specific matters, it is necessary first to consider some
of the characteristics of that mental state—consciousness—which is to be altered.

THE CONSCIOUSNESS THAT IS TO BE ALTERED

Different systems of thought have conceptualized the mind in different ways.
In general, one part of it has been called the conscious mind and another part
has been called unconscious or subconscious. In psychoanalysis there is still a
third part that exists between the conscious and unconscious—the preconscious.

The conscious mind contains information of which one is aware. It is that
part of the mind that is related to immediate knowing. It is involved with
attention to objects and stimuli in the immediate environment but this span of
attention is indeed limited. The conscious mind also tends to be logical in its
considerations and thought processes.

The other part of the mind, the unconscious, is quite different. For our
purposes this part of the mind serves as a storehouse of events that the conscious
mind did not attend to, of experiences that occurred in an individual’s past and
that he suppressed or repressed. According to some theoretical formulations by
Jung, the unconscious also contains data that make up the history of the race.
Support for the idea that the unconscious mind is a storehouse of the aforemen-
tioned kinds of information comes from the fact that by hypnosis individuals
can be helped to recall events that they consciously said they had forgotten, and
by hypnosis individuals can be regressed to earlier states of their lives and behave
as they did at that time. Stimulating exposed parts of the brain results in
recalling events that have occurred. Evidence also comes from the study of
memory, dreams, slips of the tongue, etc.

The “elements” that compose the unconscious mind do not exist or occur in
any logical sequence. According to psychoanalytic theory, which has concerned
itself a great deal with the workings of the unconscious mind, the information in
the unconscious appears in sequences and forms that to the conscious mind are
quite illogical. Elements in the unconscious mind are, again according to psycho-
analysts, drive dominated. They constantly seek immediate satisfaction (i.e.,
they behave according to the pleasure principle). They are later to be con-



The Consciousness That Is to Be Altered 103

trolled by the conscious mind which tries to delay their gratification until a
proper place and time; this is the reality principle.

Neither the conscious nor the unconscious is in the best position to facilitate
the creative process (Kubie, 1958). The conscious mind is much too logical and
consequently too rigid to form new combinations of things and/or ideas. The
unconscious, although illogical, is deceptive insofar as creativity is concerned for
its very illogical character is a reflection of the fluid state in which its constitu-
ent elements exist. Fluidity, however, is constant change, and the very sameness
of this state of affairs makes it as rigid as a condition that never changes. The
critical area of the mind for creativity, therefore, is the preconscious—that area
between the conscious and unconscious (Kubie, 1958).

The contents of the mind situated in the brain are “alive.” They have
electrical charges. While variations in specific mental content have not yet been
associated with these electrical charges, variations in electroencephalographic
(EEG) tracings (brain waves) have been found to accompany different mental
states. The most recent work in this regard has been the study of the different
dream states.

The material and data of the unconscious strive for expression. Avenues for
such expression are not always readily available because some of that which
strives for expression is quite threatening and anxiety provoking to the individu-
al and his conscious mind. Other material that strives for expression also
encounters obstructions because it would interfere with the individual’s atten-
tion to and concentration on stimuli that impinge on him from the environment.
If unconscious material spilled out, adjustment would be interfered with. There-
fore, energy needs to be devoted to suppressing or repressing unconscious
material. When this process continues for a period of time the individual
becomes habituated to controlling himself, and potentially important resources
in the unconscious are cut off or bound up so tightly that the individual is
limited in the resources available to him for creativity. These resources consist
both of cognitive and personality data, and because of the transactional relation-
ships between the two a repression of one may result in the repression of the
other. Thus, an individual’s unconscious mind may contain necessary cognitive
data for creative solution of a problem but he may not have access to this
because he fears to allow a relaxation of internal controls for fear that anxiety-
related material will also come to the fore.

Many of the techniques designed to stimulate creativity try to overcome some
of the problems and obstructions just referred to. Psychotherapy tries by insight,
understanding, and support to help the individual deal more effectively with
unconscious material so that it is less threatening and can be used more
constructively. There is then less need for excessive control and more uncon-
scious data become available for use by the individual. Other techniques for
stimulating creativity try to achieve the same goal by having the individual
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assume another role (as in role playing, considered in Chapter V) which gives
him license to relax controls. In other methods (e.g., brainstorming, Chapter
XIII) the individual is instructed not to prejudge or evaluate his thought
processes and thus to give free rein to his associations.

There are also approaches that achieve the relaxation of controls through the
use of “mind expanding” drugs. Using these stimulants both cognitive and
personality effects are to be expected. After taking drugs, both internal (memo-
ries of previous events, current physiological reactions, current thoughts, etc.)
and external stimuli could become more intense. Colors, for example, would be
brighter and/or more saturated. Boundaries around objects and between objects
could become less sharp and refined and more fluid so that they could run into
each other and newer combinations could be formed. Sense of time and motoric
behavior could be affected.

Some of these cognitive effects might be shortlived. Perceptions could be so
fleeting that an individual is unable to retain them long enough to do much with
them, to get them down on paper or canvas, or verbalize them to others. Or the
drugs may have longer effects in motivating an individual to experience in the
nondrugged condition that which he experienced while taking drugs. An individ-
ual who has once seen colors or shapes in some specific way might try very hard
to see them that way once again and to utilize them in his work. Another
individual for whom drugs resulted in a transcendental experience might become
more abstract in his thought and work even without taking drugs.

On the personality side, drugs might be effective in developing the courage,
self-assurance, and self-confidence necessary to carry out creative and novel
ideas. Individuals might take a drink or drug to cope with their anxiety and
bolster their courage so that they can “sell” an idea, or an individual might feel
better when he confronts an empty canvas or blank sheet of paper in the
typewriter. Alcohol, caffeine, and drugs can be used not only to cope with the
anxiety and stress that occur before an individual embarks upon creative activi-
ty, but they may also serve as a means of loosening him up and relaxing him
after creative work has been done. Creative work is usually carried out in
isolation involving long hours of work. For some, working under these condi-
tions involves much strain and discipline. For them, to work in an effective and
organized manner, especially when there is also the possibility of an open
schedule and freedom to do with one’s time whatever one wants, can be very
trying. The feeling engendered by such experiences may be dissipated by
alcohol, drugs, etc.

The feeling of confidence and the air of assurance, if not bravado, may for
some individuals be shortlived. These individuals return to their former selves
after the effects of the drugs and stimulants wear off. Some of them may also
feel guilty about the feelings and behavior experienced and/or expressed while
on drugs.
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Long-term positive effects might occur if, during or after taking drugs, the
individual were to become aware of problems that inhibit or negatively affect his
creative activity and were then to try to solve his problems. If, while taking the
drug or stimulant, the individual also becomes aware for the first time of his
potentialities and abilities in certain areas of creativity, he may then try to
develop these further without the drugs or stimulants.

In addition to short- and long-term cognitive and personality effects, we must
also consider the possibility of the cumulative effects that the use of the
stimulants or drugs may have. We spoke previously of long-term effects. For
many people the words “long-term” may connote a year or two, as distinguished
from the short-term effects found during the course of an experiment or for a
week, two weeks, or months thereafter. By cumulative effects we mean those
effects that can occur after a decade or more of frequent or constant use, as in
the case of the effects of smoking tobacco on the human lung. Another possible
cumulative effect would be genetic effects that show up only in the next or later
generations. Still another cumulative effect would be the possibility of individu-
als becoming increasingly dependent on the stimulants or drugs, a dependency
which at its least may result in the individual’s not being able to work when the
stimulant is not available and at its worst may result in his refusing to work—the
pleasure obtained from the stimulant, to enjoy passively what he experiences,
would be more rewarding personally than going through the trials and tribula-
tions of working to a final creative product.

These, then, are some of the concerns, thoughts, and hypotheses that serve as
background introductory material to a consideration of the various means of
altering consciousness and their possible effects on and relationships to creativi-
ty. We shall start with a description that in terms of their means of induction is
closest to the natural state of affairs, move on to alcohol and caffeine, and
conclude with the mind-expanding drugs.

RELAXATION-REFLECTION

On previous occasions during the course of this volume creative experiences
were reported in which the individual came upon the creative idea after much
work but while he was in a relaxed state. Other incidents were reported in which
the individual was capable of such intense concentration and attention that what
he was attending to had much more salience than it might have had under other
conditions of attention. Also, such intense concentration was related to the
creative person’s concern with his inner thoughts and feelings, so that to all
intents and purposes such a person was really oblivious to what was going on in
the outside world.

Under usual conditions it is impossible for a researcher to be present while a
creative individual has experiences like those just described. It is inconvenient;
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there is no telling when the creative person will have these experiences; and
creative persons usually do not like having anyone around while they are
working or “creating.”

Obviously, persons who are creative with a fair degree of consistency should
experience the above states fairly regularly, and we might wonder if they can
actually bring these states about ““at will.” That such is possible by at least one
creative person is presented in a paper devoted to a study of Aldous Huxley
(Erickson, 1969).

Huxley developed a procedure which he called “deep reflection.” It was
characterized by a state of physical relaxation, bowed head, closed eyes, a
withdrawal from external stimulation but no loss of contact with reality. There
was no amnesia but a complete involvement in what interested and concerned
him at the moment. He could induce this state in himself in five minutes, and
while in it ideas would occur to him freely and in an orderly manner, so that he
could easily write them down.

Huxley had a special chair in which he carried out this technique of deep
reflection. And while he was in this state he might respond to phone calls or
other messages but would not recall doing so. When he was confronted with the
fact that he had done so,

He recalled merely that he had been working on a manuscript that after-
noon, one that had been absorbing all of his interest. He explained that it
was quite common for him to initiate a day’s work by entering a state of
Deep Reflection as a preliminary process of marshalling his thoughts and
putting into order the thinking that would enter into his writing later that
day [Erickson, 1969, p. 48].

Erickson explored with Huxley some of the characteristics of his deep
reflection state. Two of these are repeated here. One has to do with the intensity
of his experience while in the state of deep reflection, and the second involves
responding to an external “significant stimulus” while concentrating on what-
ever was going on in the state.

Huxley was asked to enter a state of deep reflection and to sense color. Upon
awakening “His subjective report was simply that he had ‘lost’ himself in a ‘sea
of color,” of ‘sensing,” ‘feeling,” “being’ color, of being ‘quite utterly involved in it
with no identity of your own, you know” [p. 50].”

On one occasion, to test whether Huxley would indeed be aroused from his
state of deep reflection only by a “significant stimulus,” Erickson and Huxley
agreed, before the latter entered this state, that he would be aroused from it
when Erickson tapped on a chair three times in quick succession. While Huxley
was in this state, Erickson tapped a table in various ways; he tapped once,
paused, and then tapped twice in succession; he tapped four times in succession;
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he tapped five times in succession; a chair was knocked over and four taps were
given. It was only when the agreed-upon signal occurred that Huxley came out
of his state. And when he was asked about his experiences during the course of
this test, “He explained simply that they had been the same as previously with
one exception, namely that several times he had a vague sensation that ‘some-
thing was coming,” but he knew not what. He had no awareness of what had
been done [p. 50].”
During the course of his work with Erickson, Huxley commented

I use Deep Reflection to summon my memories, to put into order all of my
thinking, to explore the range, the extent of my mental existence, but I do it
solely to let those realizations, the thinking, the understandings, the memo-
ries seep into the work I’'m planning to do without my conscious awareness
of them. Fascinating . . . never stopped to realize that my deep reflection
always preceded a period of intensive work wherein 1 was completely
absorbed . .. [p. 52].

To Erickson this state of deep reflection did not appear hypnotic in charac-
ter.

Instead, it seemed to be a state of utterly intense concentration with much
dissociation from external realities but with a full capacity to respond with
varying degrees of readiness to externalities. It was entirely a personal
experience serving apparently as an unrecognized foundation for conscious
work activity enabling him to utilize freely all that had passed through his
mind in Deep Reflection [p. 69] .

Unfortunately, Erickson does not provide any instructions for how others
might get into this state. We do know that Huxley always undertook his
procedure in the same physical environment—the favorite chair mentioned
earlier. So individuals are urged to find and to stay with the characteristics of the
physical environment in which they can do their best work. It needs also to be
stressed that Huxley no doubt practiced and learned this procedure over long
periods of time. A person therefore should be patient in looking for and
developing a satisfactory procedure that suits him. Finally, it should be pointed
out that the state of deep reflection, or whatever state an individual selects, is
apparently effective only before a period of hard work.

DREAMS

An altered state of consciousness that each of us experiences is the dream.
Man has always concerned himself with the significance of dream content. It has
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been used for prophetic purposes, as in the biblical story of Joseph and his
brothers, and it has been used to understand better the psychological characteris-
tics of the dreamer, as in psychoanalytic therapy. More recently, eye movements
and electroencephalographic recordings have enabled researchers to investigate
the nature of the dream process under more controlled conditions. All of which,
while yielding important information about the dream, also indicates that we
still have much more to learn about it.

Insofar as creativity is concerned, the dream process, involving relationships
between day residues and both latent and manifest dream content and such
mechanisms as condensation and symbolization, contains many similarities to
what presumably goes on in the creative process itself. Hence, the more that is
learned about the dream process, the more enlightened we will be about the
creative process.

Among the characteristics of the dream state is a relaxation of controls, a
lessening of censorship, and a consequent combining of various elements and
factors that may have seemed very disparate. Because of these characteristics it is
not uncommon to suggest to someone who has been working unsuccessfully on a
problem for a long time that he “sleep on it.” The suggestion is that getting
away from the problem for a while, plus the ensuing relaxation, might have
salutory effects. Suggesting that he “sleep on it also indicates the awareness in
our folkways of the dream’s problem-solving characteristics. An individual who,
in his waking state, is unable, for one reason or another, to satisfy his drives or
motives occasionally comes upon a solution to his problem in a dream.

Needless to say there is no documentation of the frequency with which
individuals have used their dreams to solve problems and achieve creative
solutions. But, some individuals do keep pads of paper or dictating machines
alongside their beds so that they can note ideas that occur to them just before
they fall asleep or just as they wake up. How frequently these have resulted in
creative solutions is not known, but some have found this procedure helpful.

A recent study that sought to investigate the problem-solving characteristics
of dreams was conducted by Snyder and reported in a paper by Parloff (1972).
In this study a sequence of letters followed by two blanks was presented to the
subjects. The sequence was O, T, T, F, F, __, _* The subjects were told that
once they knew the relationship between the letters, they would be able to fill in
the two missing letters.

This problem was administered to subjects in the dream research program at
the National Institutes of Health. EEG (brain waves or electroencephalographic
patterns), respiration, and eye movement patterns were studied. On the basis of

*The letters stand for the sequence, One, Two, Three, Four and Five, and the two
missing blanks for Six and Seven.
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these data, one could test whether or not the subject completed a dream. When
he had done so, the subject was awakened and asked where he stood with the
problem. The study was conducted for several months, and although there was
evidence that the subjects were dreaming, there was little evidence that they
were dreaming about the problem.

It may be that the results of this study will be consistent with future research
efforts in which there will also be little or no research evidence for the
problem-solving character of dreams. Nevertheless, some very important items
need to be kept in mind in evaluating this study. The potential effectiveness of
dreams in problem solving may well depend on a variety of factors not possible
to control or not well controlled in the study just described. Creative solutions
in dreams may well be a function of the amount of time and effort an individual
has devoted to trying to solve his problem, his motivation to do so, and the fact
that the individual has selected his own problem and tried to solve it in his own
way. It is quite evident that none of these obtained in the study cited.

Another factor probably associated with the potential value of the dream in
problem solving is the amount of experience and training an individual may have
in the effective utilization of his dream content. Individuals in psychoanalytic
therapy learn that they recall more of their dreams and interpret them more
fully during and at the end of the psychoanalytic process than at the beginning.
Some of this is no doubt a function of the therapy but some is probably also
attributable to what goes on in learning how to do so.

Some of us are unable to make good use of our dreams, let alone whatever
value they may have for creative purposes, because we would rather repress or
suppress its content. Also, our society has not institutionalized the use of dreams
other than in such instances as psychotherapy. Not all societies behave in this
manner. The Senoi in Malaya teach their people very different attitudes toward
dreams. The Senoi are also taught how to use their dreams in daily life. Stewart
(1969) who reports on this matter believes that we lose a good deal by not
recognizing the social importance of dream content and by not making the
interpreting of dream content part of our educational process.

Is it possible therefore that as we become better educated in the dymanics of
the dream process we could have both waking and sleeping hours available to us
for problem solving that could result in creative solutions?

ALCOHOL AND CAFFEINE

Numerous studies have been conducted on the effects of alcohol and caffeine
on psychological processes. To summarize them all here is beyond the scope of
this endeavor, because they do not concern themselves with creativity. We have
limited ourselves to one study comparing the effects of caffeine and alcohol
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because its approach is typical of the studies in this area and, more importantly,
because the investigator, Nash (1962), has something to say about creativity. A
study by Roe of the liquor-drinking habits of a group of eminent painters will
also be presented.

Nash (1962) studied the effects on 56 normal adult volunteer subjects
(including 13 women), whose average age was 24, of the equivalent of two cups
of coffee (caffeine alkaloid) and the equivalent of two and four martinis (a small
and a large dose of ethyl alcohol) on several of their cognitive functions and
affective states.

In general, allowing for variations in the effects of the drugs on the different
psychological functions, Nash (1962, p.45) says, “it is plain that over-all
intellectual efficiency was enhanced by caffeine, impaired by the heavy alcohol
dose, and affected little (if at all) by the mild alcohol dose” (italics Nash’s).
Guilford (1967) points to another possible generalization of Nash’s findings that
the recall or retrieval of information from memory storage is facilitated by
caffeine.

Caffeine had two rather marked effects on specific cognitive functions.
Individuals were more spontaneous in their associations; thought more quickly;
had more associations; and were less likely to be at a loss for words or ideas.
Their work on mechanized logical tasks was facilitated with caffeine. Guilford
(1967) says the fact that the subjects were rarely at a loss for words would
reflect the importance of the convergent production of semantic units (terms
used in his classification system).

The second major effect of caffeine was that subjects were better able to
organize and assimilate information that they heard. While both these effects
might well be regarded as positive, to counterbalance these, Nash points out that
previous studies in the literature revealed a decrease in hand steadiness as an
effect of caffeine.

With regard to alcohol Nash’s work indicated that a small dose, equal to two
martinis, did facilitate somewhat the individual’s associative process, and no
other important effects were obtained. But the heavy dose of alcohol apparently
disturbed visual acuity, perceptual closure, and the ability to coordinate eye
movements. Thus, the heavy dose of alcohol interfered with the subject’s ability
to take in visual details quickly, to discriminate rapidly among the details, and to
make sense out of meaningful visual patterns that had been disrupted. The
capacity to recall impressions that were just memorized was also impaired.
Apparently, there was also impairment of the subject’s cerebellum, and horizon-
tal writing extent was increased.

In evaluating the effects of alcohol and caffeine as well as the drugs to be
considered later, we have to keep in mind that some of the effects reported may
be direct effects of the alcohol, or caffeine, etc., but that some effects may also
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be indirect in the sense that a subject’s behavior may be affected secondarily and
additionally after he has observed the effects that could be directly traced to the
alcohol or caffeine. This feedback can either reinforce an individual in his
behavior, so that he persists in it, or influence him to compensate for the effects.
Thus, should he observe that he is doing very poorly, the individual may exert
himself all the more to make up for the deteriorating effects. Or if he does
poorly, he may give up and do even less well. On the other hand, if he does well,
he may be reinforced in his behavior, become more confident, and do even
better.

It is therefore conceivable that some of the positive effects reported for
caffeine stem from the subjects’ feeling good about their increased performance
and so doing even better. On the other hand, subjects who had alcohol might
have done less well than they did if they had not compensated for how poorly
they saw themselves doing.

Turning to the matter of creativity specifically, if the small dose of alcohol
produced a freer flow of ideas, the question can be raised whether small amounts
of alcohol can be said to promote creativity. Nash (1962, p. 109) says,

This is a controversial question. Many authorities state categorically that
alcohol has no beneficial effects on the intellect. But the present findings
suggest that alcohol can induce a freer flow of ideas... While creative
solutions to difficult problems are unlikely to be conceived and fully
elaborated under the influence of large quantities of alcohol, more moderate
quantities of alcohol may shake one’s everyday, unquestioned views, or
otherwise render permeable the boundaries of previously fixed belief. Such
altered ideas, even if not acted on at the time of intoxication, may provide a
basis for later constructive action.

Unfortunately for our purposes, Nash did not study the quality of the ideas
produced by his subjects to determine whether under certain conditions they
were not only increased in quantity but also improved in quality. In Nash’s
study an increase in quantity of ideas was found.

There are no studies, to our knowledge, in which caffeine and alcohol are
related to manifest creativity status—that is, no studies testing whether there isa
relationship between how creative a person is in terms of acknowledged creativi-
ty and how much alcohol or caffeine he drinks. What is available is a study by
Roe (1946d) of the relationships between drinking habits and some aspects of
painting in a group of “eminent™ painters living in the vicinity of New York
City. To be included in this group an individual had to be eminent in painting
and live in New York City. Roe found that none of these people abstained from
drinking.
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On the basis of her interviews and psychological tests, Roe reports the
following.

1. The painters grew up in homes where their parents had liberal attitudes
toward drinking. And they continued to live in a social environment which also
had more liberal attitudes toward drinking than was true of the general popula-
tion.

2. Several of the painters said they began to drink because it was prohibited,
and they regarded this prohibition as an infringement upon their personal
liberties.

3. Most of the painters avoided too much alcohol because they believed it
interfered with their work. Nevertheless, they did consider it a means of
relaxation. Roe relates this to the painters’ intense devotion to their work and
the amount of effort they put into it. Also, although these painters generally
have a great deal of freedom (e.g., in how they will use their time), to make
effective use of such freedom involves a strain and much personal discipline.
Consequently, to seek a means of relaxation through drinking is understandable.

4. With one exception the painters said they did not regard alcohol as an
effective stimulant to creative work and they did not use it as such. Some said
they could and have drawn or painted while drunk but (with one exception)
these pictures were a little distorted. As one moderate* drinker said,

I just don’t believe that drinking is a creative helper. You have to have a
carefully careless kind of thing. You can’t paint with someone holding your
hand. You must paint with freedom but also within a discipline. I believe in
discipline within a certain range—ordering the thing so you get the most out
of the things you have to deal with. When drinking you get the careless
touch all right, but not the careful part, and you must have discipline
[pp. 429-430].

And an excessive drinker said,

I can’t paint at all when drinking. I think it isn’t true the heavy drinkers just
don’t paint during the day. You can paint from a model or landscape while
you are fairly tight because you have something to follow but when you
work out of your head you have to be sober and well. I can sketch in a
barroom but I can’t remember making a drawing. If you are doing a job you
have to be sober. You become freer while drinking, very dashing and
expressive, and up to a certain point you can keep your technique. I stop at
the point where I get out of control. I think it’s more fatigue than anything

*Since none of Roe’s painters abstained from drinking, she divided them into moderate,
social, and excessive drinkers.
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else; drinking on top of being very tired gets to you faster. I do a lot of night
work [p. 432].

5. Roe noted a possible relationship between a painter’s general style of
painting or the type of painting he was currently involved in and the degree of
drinking he indulged in. Indeed, this may be a “chicken-and-egg” problem since
it is possible that the same type of person may become involved in drinking as
may become involved in specific painting styles. It need not necessarily follow
that drinking results in selecting these painting styles. Regardless of what is cause
and effect, it is worth taking note of Roe’s observations: Among the moderate
alcohol users all the men were realists, none of them tried abstractions, none of
them tried any of the painting “isms,” none were extremists, and none of them
changed his style appreciably throughout his career. Roe also regarded this group
as “well adjusted” on the basis of the psychological measures used in the study.

The steady social drinkers had a wide range of styles, from academic to
abstract and surrealist. Several of them were portraitists and one was a noted
cartoonist, although the group also contained painters who never painted people.
Some of the men in this group experimented with different styles at different
times, but most of them have not changed their styles much since they began
painting.

Men in the excessive drinker category tended generally toward greater shifts
in their paintings. Fantasy was noted in the paintings of a number of steady
social and excessive drinkers (but was not present in the moderate drinkers). As
an interesting distinction, Roe points out that interest in the social scene by the
moderate drinker-painter may be manifest in the individual; when this appears
in the work of excessive drinkers it comes out as satiric comment.

6. For all six of the painters in the excessive drinker category (four of whom
she regarded as compulsive drinkers and two of whom she regarded simply as
excessive drinkers), alcohol had an anxiety-reducing function and this is one of
the reasons they drank. But the causes of their anxieties were different. One
extremely interesting observation that Roe makes about the life histories of her
excessive drinkers, and which she did not observe in any of the steady social
drinkers, was that the fathers of five of the six men in the excessive drinker
category were artists or wished to be artists. Four of these men clearly succeeded
beyond their fathers in purely creative work. In each of these instances, there
was some inner lack of drive in the father. In commenting on these data Roe
says,

If he [the son] identifies with the father to the extent of following his actual
or wished-for vocation, and succeeds better than the father did, it is not
inconceivable that the son should suffer under a heavy load of guilt, and it
may be that this is particularly the case in a “creative” profession where the
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dynamics of father rivalry may extend to the deepest layers of the personal-
ity. Under such circumstances the presence of severe anxiety in these men is
not surprising, and the fact that they have become excessive or compulsive
drinkers is also not surprising, particularly where heavy drinking is a socially
approved custom [p. 460] .

7. As to the short-range effects of alcohol on Roe’s subjects’ paintings, we
learn that

One artist thinks he paints more easily and better when drinking; 11 never
paint when drinking; 7 say they may sketch or try to paint but the results
are usually “cockeyed.” Three mention the sedative effect of alcohol as its
most desirable characteristic. Four say they can paint adequately with a
hang-over and 3 say they cannot. Only 2 have noticed changes in color
perception with drinking, and 1 thinks that even a single drink may affect his
eye focus. It is clear that, with the one exception specified, all think that the
short-term effects of drinking to any extent are deleterious to their work.
None of them deliberately has recourse to it as a help in overcoming
technical difficulties [Roe, 1946d, pp. 433-434].

8. As to the long-range effects, Roe reports: A few said that heavy drinking
reduces their physical energy. A few said it had value for promoting new ideas,
but even these said they could not use the ideas or that after the inception of the
idea alcohol was disadvantageous. (One excessive drinker disagreed since he did
find alcohol helpful in this regard.) Most of the artists felt that drinking did not
stimulate them to new ideas for painting.

9. In terms of indirect aid there were reports of relaxation from intense
periods of sustained concentration and tension. Some of the latter may stem
from the work or from neurotic conflicts in other areas of living.

Nash’s laboratory results and Roe’s data from painters are remarkably consis-
tent insofar as the negative effects of large doses of alcohol on the creative
process are concerned. If anything, alcohol may serve the indirect purpose of
providing some measure of relaxation from the stress of work, from the conflicts
experienced in living, and from the strain of the self-discipline that is necessary
to structure freedom effectively. Although some individuals may generate ideas
under the influence of alcohol, and may try to work while intoxicated, the work
they produce under these conditions differs from that which they normally
produce. If alcohol were effective in producing the ideas, and this was not true
in most instances, then it had a deleterious effect on the discipline and control
necessary to bring it to fruition.
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MIND-EXPANDING DRUGS

Another means of altering one’s conscious state, of expanding one’s mind and
making it receptive to novel perceptions, that can be used alone or in combina-
tion with memories is mind-expanding drugs, to which access is now easier. As
with other means of altering states of consciousness, one of the goals of using
mind-expanding drugs is to achieve “deautomatization” to develop a new way of
looking at the world. Since one is freed “from a stereotyped organization built
up over the years . . . deautomatization is not a regression but rather an undoing
of a pattern in order to permit a new and perhaps more advanced experience
[Deikman, 1969, p. 217].”

Several factors contributed to the use of drugs for the purposes of creativity.
One was the similarity between the phenomena of the drug experience and the
characteristics of the creative process. But there are other factors of a broader
character on the larger social scene that also had influences in this regard.
Among them we find in the field of contemporary American psychology the
growth and development of what has been called a third force (Mogar, 1969).
This third force is a relative newcomer to a field that has previously been
occupied by two existing forces, psychoanalysis and behaviorism. This third
force concerns itself with personal growth and the realization of human poten-
tial. It objects to the subordination of the individual to technological develop-
ments and the non- (or anti-) humanistic views of the world in which we live. It
emphasizes realizing one’s potential, and the individual’s goal in this regard is to
alter his current state of consciousness, to overcome functional fixedness, and to
use flexibly previous experiences and thoughts and ideas stored in his memory in
combination with immediate stimuli so that novel perceptions and affective
experiences can be attained. Theories and findings of the third force could then
be utilized as rationalization or reason for the taking of drugs to produce desired
effects. Within this context, if the drugs could lead to extraordinary imaginings,
then it is only a short jump to assume that rich imaginations and creativity are
not exclusively limited to madmen or artists. Everyone can partake of them.
Mogar (1969) in speaking of LSD points out that when conditions are right
people can increase their experiences and still not diminish their capacity to deal
with realistic situations.

The drugs to be considered in this section have been used to study thought
processes, as well as psychoticlike behavior, because they induce the same effects
as these processes and behavior and they have also been used for psychotherapy.
To consider all of these would be beyond our scope, and the reader who is
interested in these areas and wants one source for a good overview should
consult the work edited by Tart (1969a) entitled Altered States of Conscious-
ness.
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There are several specific drugs that we shall consider in what follows, but
before doing so it is perhaps wise to turn to some general comments about them
as a group.

The drugs to be considered* have, as a group, been called “hallucinogens,”
psychotomimetic, and psychedelic. The term hallucinogen is a misnomer if it is
accepted that hallucinations in their technically accurate sense occur. Technical-
ly hallucination is a perception in which the perceiver believes but for which
there is no source in objective reality. In this sense hallucinations rarely occur
with mind-expanding drugs (Barron et al., 1964). The drugs are hallucinogenic to
the extent that definite changes in the user’s perceptions occur, but he can
distinguish his visions from reality or he attributes them to the drugs.

The drugs have also been called “‘psychotomimetic™ because the effects they
produce are similar to what is observed in the psychoses. Finally, the drugs are
also called psychedelic referring to the fact that in the perceptual changes that
occur there are manifest characteristics of the imagination that were previously
unsuspected (Barron et al., 1964); if the emphasis is on mystical experience,
religious conversion, or therapeutic change, then psychedelic, meaning “mind
manifesting,” is also used (Giarman & Freedman, 1965).

As indicated earlier, one reason that drugs have been considered as a means of
stimulating creativity is that the phenomena they produce are similar to phe-
nomena reported by creative individuals or in studies of the creative process.

Listing some of the similarities between hypnosis, psychedelic drugs, dream
states, certain phases of the creative process, and sensory and dream deprivation
experiences, Mogar (1969) says, “Reported communalities include significant
alterations in perception, dominance of sensation and imagery over verbal-
associative thinking, relaxed ego boundaries, changes in bodily feelings, and the
suspension of conventional reality-orientation to space, time, and self [p. 385].”

Harman et al. (1969) present a table of characteristics of psychedelic experi-
ences and divide them into two lists of ten each—those that support and those
that hinder creativity. Among the former are increased access to unconscious
data; increase in fluency of associations; more visual imagery and fantasy;
relaxation and openness; more acute perception of sensory inputs; greater

*Mind-stimulating plants fall into two categories, those called “hallucinogens,” psycho-
tomimetic, and psychedelic, discussed above; and a second group that yield psychotropic
drugs that usually calm or stimulate the nervous system (Grinspoon, 1971). Two plant
narcotics that cause addiction and are physically dangerous are opium and cocaine (Grin-
spoon, 1971). The term “psychedelic’ is attributed to Humphrey Osmond and was selected
because it means “mind-manifesting.” “Osmond felt that terms like ‘hallucinogenic’ or
‘psychotomimetic,” commonly used to describe the effects of LSD-25, were misleading:
they described drug effects obtained under special psychological circumstances which were
not the most characteristic effects of the drug [Tart, 19690, p. 321].”
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empathy with external processes, objects, and people; greater aesthetic sensibil-
ity; greater ‘“‘sense of truth” and capacity to “see through” false solutions;
lessened tendency to censor oneself by premature negative judgment; and
heightening of motivation.

Among the characteristics of the psychedelic experience that may hinder
creativity Harman et al. (1969) list diminution in capacity for logical thought;
reduction in capacity for direct concentration; lack of control over imaginary
and conceptual sequences; anxiety and agitated states; constricted verbal and
visual communication abilities; and greater attentiveness to internal problems of
a personal nature. Since beauty is experienced, there is less motivation to achieve
an aesthetic experience associated with the creative act. If a hallucination or
illusion does occur, the individual may become absorbed in it. The psychedelic
experience may be such that it becomes unimportant to find the best solution to
a problem; motivation for “this-wordly” tasks may be lowered.

Before considering the specific drugs and their effects as related to creativity,
it is well to point out some of the difficulties involved in doing research on drugs
generally. (1) Researchers, as well as those using drugs, are aware that effects
obtained with drugs are influenced by individual differences—the individuals’
physiological and psychological states, their reasons for taking the drugs, and
their fantasies about the drugs. (2) Another problem comprises the setting
(including physical aspects of the setting) in which the drug is taken; the
subject’s relationship with the experimenter; and the experimenter’s attitudes
toward the subject, the drug, and the experiment. (3) Measuring devices adequate
to study effects of the drugs are lacking. (4) A series of medical, legal, and social
problems surround drugs and drug taking, making research in this area difficult.
Grinspoon (1971), for example, reports that the Federal Bureau of Narcotics
started a campaign to educate the American public about the dangers of mari-
juana and included in this campaign a statement that the taking of marijuana
released hostility and incited people who were normal to become involved in
crimes and in violence (Grinspoon, 1971). Reports on drug taking appear almost
daily in the newspapers. Thus the May 18, 1971, issue of the New York Times
(1971a) carried an item with a Washington, May 17, dateline reporting that two
psychiatrists, going beyond a paper they published in the Journal of the American
Medical Association, told the National Commission on Marijuana and Drug
Abuse “that regular use of marijuana or hashish produced a toxic reaction in the
central nervous system of adolescents, a reaction marked by distorted perception,
listlessness and impaired judgment [New York Times, 1971a, p. 10].” The same
news item reported that these statements were challenged by other psychiatrists
and drug abuse authorities, one of whom described the published paper as ““full
of inaccurate and inflammatory statements.” In the same news item it was
reported that John E. Ingersoll, head of the Bureau of Narcotics and Dangerous
Drugs, “told the commission that he opposed legalizing marijuana.”
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But then, somewhat less than 3 months later, on August 8, 1971, a piece in
the New York Times (1971b) headlined “More States Ease Marijuana Curbs”
pointed out that there was a trend among many states to ease the penalty for
possessing marijuana and “to shift the emphasis from punishing the occasional
smoker to curbing the pusher [p.39].” The harshest penalty in the United
States (from 2 years to life imprisonment) was still to be found in Texas, but its
legislature approved a methadone program and a law that allowed experimenta-
tion to determine the effects of marijuana. Nebraska, which had the most liberal
law (a mandatory 7-day jail sentence for possession of less than a pound of
marijuana), softened it still further by allowing the presiding judge to set a fine
of $1 for the same violation. (5) Finally, another difficulty besetting research in
this area is the lack of a theoretical model from which hypotheses can be drawn
for further research.

In addition to the problems surrounding drug research, the quality of research
available in this area leaves much to be desired. Grinspoon (1971), author of a
very thorough scholarly work on marijuana, says that very careful investigations
in this area became possible in the early 1940’s as a result of the isolation and
identification of tetrahydrocannabinol by R. Adams. Nevertheless, Grinspoon
very critically points out that it is impossible to check the results of one study
with the data from another since no two studies use the same amount of the
same drug; they do not use comparable groups of subjects or representative
subjects; and finally they do not measure the same behavior of the subjects with
the same instruments or comparable ones.

Studies are not comparable, Grinspoon says, in terms of potency and sub-
stances used. In some studies an alcoholic fluid concentrate was used and in
others finely chopped flowering tops and leaves of Indian hemp plants from
around the world were used. Although the active ingredients of marijuana when
smoked are not known, quantitatively speaking, they are not the same as when
the drug is taken orally. Grinspoon points out that it is a principle of pharma-
cology that the effects of any substance vary with the route of administration
(and with marijuana, inhalation, absorption through the digestive tract, or both
have been used). Another principle is that the drug’s effects are a function of the
dosage used, but in the studies on marijuana the dosage is usually not defined.

Persons used as subjects in the different research programs are not compa-
rable. They might be inmates of mental hospitals and prisons as well as bright,
healthy, young students. Subjects are not randomly selected, and laboratory
personnel administering the drug (and even the subjects themselves) may know
whether the subjects are receiving a drug or a placebo.

Although any one or a combination of the difficulties or problems just
mentioned would be quite damaging criticism of the research in this field,
Grinspoon himself points out that although complete comparability between
two studies does not exist, the specific findings of any one study can be
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evaluated in their own right provided all necessary data for such evaluation are
noted. Furthermore, while there are individual differences in reactions to mari-
juana, Grinspoon (1971) says that certain responses or effects recur consistently
and are so reported in the literature.

Several specific drugs will be considered in what follows, and it may be diffi-
cult to differentiate between them. Hence the following suggestions by Chein
(1968) may be of help. Consider the case of the young man who is out on a date
with his girl, says Chein. In this instance the young man may suffer from certain
inhibitions, or the situation is such that it does not live up to his romantic
expectations. What do heroin, alcohol, and marijuana have to offer him? If he
takes heroin he will experience a “detachment from his troubles, a separation of
the observing and active self from the self that is immersed in the activities of
the world [p.5].” He becomes like an observer immune from the stimuli and
pressures around him, yet at the same time he has the illusion of being involved
with the girl. If he imbibes in alcohol, he will become less inhibited, his impulses
(e.g., homesexual or hostile) may come to the fore, he will be exposed to
feelings of intimacy, and he may not be too clearly aware of the terror he is
experiencing in the situation in which he finds himself. If he takes marijuana he
then has “the promise of dressing a drab affair with an exotic aura that stems
mainly from distortion of the sense of subjective time [p. 5].” The three drugs
have one thing in common, according to Chein, they help “mask or mitigate”
the “ineptitude” of the young man.

Before turning to the drugs themselves it is important to remember that there
are three kinds of effects that might be investigated in a complete study of
drugs: (1) effects directly due to the psychopharmacological properties of the
drugs; (2) effects associated with drug behavior, such as effects following
activities of procuring the drugs and administering them, all of which satisfy
certain functions; and (3) effects associated with the meaning of drugs and drug
misbehavior, such as masculinity, a hostility-expressing function, or a status-
conferring function.

One of the concerns frequently raised about the mind-expanding drugs is
whether they are addictive. To understand this matter properly it is necessary to
start with a definition. Here again we draw on Grinspoon’s work (1971) in which
he discusses opium addiction as a paradigm for addiction and points out the
following. (1) The addicted individual has undergone some sort of change such
that if he gives up the drug for years he will become readdicted with a rather
small number of doses. (2) When deprived of his drug, the addicted individual
experiences withdrawal symptoms. (3) There is a strong craving for the drug
which may be wholly or partly psychological or stimulated by the fear of
withdrawal symptoms. Grinspoon points out that tolerance is regarded by some
as an attribute of addiction. He himself does not regard tolerance this way
because it also appears with nonaddictive drugs, such as LSD. Tolerance refers to
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the decreasing effects of a drug when the same dosage of the drug is repeated. To
have the same effect or the same initial effect, the dosage of the drug must be
increased.

According to Grinspoon (1971), the three criteria listed above exist or are
likely to exist if the condition can be called one of true addiction. They are not
in the case of marijuana; hence by this definition it is not addictive.

While marijuana is not addictive, in the terms just considered, some individu-
als point out that its use will result in psychological dependence and that this
dependence will have a debilitating effect on the individual. Grinspoon (1971)
argues that this kind of dependence may not be at all different from the kind of
depenaence an individual has on various of his possessions and that the critical
question is whether this dependence results in any kind of individual and social
harm. Insofar as creativity is concerned, then, if true addiction occurred, it is
apparent that it would be quite debilitating. If psychological dependence occur-
red, its effects would be the same as those of any other dependence (which can,
however, divert a good deal of energy from the creative process).

Marijuana

Marijuana is a crude preparation from the flowering tops, leaves, seeds, and
stems of female plants of Indian hemp, which was named Cannabis sativa by
Linnaeus in 1753. The intoxicating factors are found in the sticky resin pro-
duced by the tops of the plants, particularly the female plants. The male plants
produce some resin but they are grown primarily for hemp. When the resin itself
is used for smoking or eating, it is known as hashish. The potency of marijuana
varies with the amount of resin; by the same token, the types of effects
produced, physical symptoms, and distortions of perceptions and thought pro-
cesses vary as a function of the quality of marijuana.

Marijuana is a mild drug and lacks the powerful consciousness-altering proper-
ties of mescaline, peyote, psilocybin, or LSD (Grinspoon, 1971). It shares the
following characteristics with LSD: the wavelike aspect of the experience,
distorted body perception, distorted spatial and temporal perception, deperson-
alization, increased sensitivity to sound, synesthesia, heightened suggestibility, a
conviction that one is thinking more clearly and has a deeper awereness of many
things. Both drugs can also result in anxiety and paranoid reactions (Grinspoon,
1971).

Grinspoon (1971) also reports the following differences between marijuana
and LSD, peyote, mescaline, psilocybin, etc. The latter produce longer-lasting
effects. Marijuana may produce sedation, whereas LSD and LSD-type drugs pro-
duce restlessness and wakefulness. Marijuana, unlike LSD, does not dilate pupils,
nor significantly elevate blood pressure, reflexes, or body temperature. Marijuana
is more likely to increase pulse rate. Tolerance develops for LSD but not for
marijuana. The effects of marijuana can be controlled by how much the
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individual smokes (control is not as effective when the drug is taken orally). By
limiting how much he will smoke the individual can control how “high” he will
become.

Marijuana is classified by Tart (1969b) as a minor psychedelic drug. Tart
regards the difference between minor and major psychedelic drugs as somewhat
artificial because there is overlap in the effects produced by the various drugs.
Nevertheless, despite the artificiality, he feels that the distinction is useful; hence
we present it here. The minor psychedelic drugs have one or more of the
following characteristics:

(1) the effects are felt to be under a fair amount of volitional control by
most individuals who use the drugs; (2) the duration of action is typically
short; (3) aftereffects are generally mild or nonexistent; (4) the effect of the
drug experience is rarely strong enough to cause the user to actively prosely-
tize and try to convince others that they must have this experience them-
selves; and (5) these characteristics make them highly suitable for research—
because the Ss’ welfare is not appreciably threatened in most cases, elaborate
and costly schemes for protecting Ss are not as necessary as with the major
psychedelics [Tart, 1969b, p. 321-322].

There are a variety of other characteristics of marijuana worth reporting from
Grinspoon (1971). When marijuana is smoked, the effects are noticed within
10-30 minutes, and they last for from 1 to 3 or 4 hours. The physical effects
have been reported as lasting up to 12 hours. The user falls asleep after about 6
hours. If the drug is taken orally, the effects occur more slowly, usually in about
an hour or as long as 3 or 4 hours, and the effects are longer than when smoked.
The last effect of the drug is sleep and, unlike the experience with alcohol, it is
not followed by a hangover.

A person’s initial reactions to marijuana are anxiety and agitation. These reac-
tions are most likely if the individual is inexperienced with the drug or takes it in
a nonsupportive environment, indicating the relation of the environment to the
nature of the user’s experiences. People sense a fear of death or vague distress.
Experienced users, on the other hand, regard their anxiety as “happy anxiety.”
Thus, they learn to label their feelings and reactions differently than do the
inexperienced users. Experienced users. are also important in teaching inexperi-
enced ones what to expect and how to regard their reactions.

After the initial anxiety state, the individual feels calm and relaxed and senses
a state of euphoria or “high” which then alternates with a state of *“‘dreamlike
repose.” There are feelings of slight dizziness and light-headedness; the body feels
weightless; and walking is effortless. Sometimes the head and limbs feel heavy
and there is an unpleasant pressure in the head. Users say their thoughts and
associations are freer. Thought feels clearer and becomes more important to the



122 7. Altering States of Consciousness

individual. But attempts to speak about this or to get this across in writing
frequently meet with failure (Grinspoon, 1971).

There is also a heightened sensitivity to external stimuli; attention shifts
rapidly from one topic to another, and details that are usually overlooked now
attract a good deal of attention (Grinspoon, 1971). Colors seem brighter and
works of art that previously had no meaning now appear meaningful. Individuals
also claim a better appreciation of music.

Under the effects of marijuana individuals report a distorted time sense with
time being drawn out: 10 minutes, for example, feels like an hour. Paranoid
thoughts do occur and some laugh at their thoughts whereas others find them
confusing.

Physically the signs are few and it is difficult to make the diagnosis of being
on the drug. There is no dilation of pupils and there may be slight tremors and
ataxia. The conjunctivae are injected (Grinspoon, 1971). Dryness of mouth and
throat and consequent thirst can occur. Occasionally the reaction is nausea,
vomiting, and diarrhea, which generally occur when marijuana is taken orally
rather than when it is smoked. There is generally a significant increase in pulse
rate, and a striking symptom is hunger. This feeling of hunger is special. Under
the effects of marijuana an individual can approach an ordinary meal as if it were
a culinary delight and he were a gourmet (Grinspoon, 1971).

Marijuana has been used as an adjunct to psychotherapy, and Grinspoon
(1971) in his review says that he is not impressed with the data available on
marijuana used in psychotherapy nor is he impressed with its effects in his own
experience working with patients high on pot. The patient may think he is
communicating and gaining insight into himself and his problems but Grinspoon
says he cannot empathize or go along with these reactions. What does happen is
that the patient’s associations are more fluid. For this reason Grinspoon suggests
that it would be worthwhile to study further the value of marijuana as an
adjunct to psychotherapy.

Marijuana does not tend to release aggressive behavior and may indeed inhibit
it. Some reports indicate that marijuana does not “lead to” the use of addicting
drugs. A study by the Issues Study Committee of the Bruin Humanist Forum
(cited in Tart, 1969a) is quoted as saying, ‘“Ninety-eight percent of heroin users
started by smoking tobacco and drinking alcohol first [Mayor’s Committee on
Marihuana, 1944, p. 326].” In another report (Grossman et al., 1971), we find
that “as marijuana use increased, use of hashish, opium, speed, LSD, heroin, and
barbiturates also increased significantly [p. 336],” but we do not know whether
in this study the investigators had inquired with what (tobacco, alcohol, drugs)
the subjects had first started.

There has been some research on the effects of marijuana on kinds of mental
performance. Grinspoon (1971), who has reviewed this literature, says the
results of these studies fall into two groups. One position is that marijuana has a
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detrimental effect on all aspects of mental functioning and the negative effects
vary as a function of dosage. At the other extreme are those studies which
indicate that marijuana has no, little, or even a positive effect on mental
functioning or intellectual work.

An important factor in the discrepancy among the results is whether the
subjects in the experiments were regular users of marijuana. In one study cited,
users actually improved in their performance in one cognitive test and a test that
measures coordination and attention. On a third test measuring sustained atten-
tion there was no improvement. In the same study nonusers also did not improve
on this last test, but in the other, where the habitual users actually showed
improvement, the performance of the nonusers was impaired. Apparently, the
habitual user has the capacity to adapt or to compensate for any negative effects
the drug may have.

In another study it was reported that only slight disturbances were found in
attention, concentration, and comprehension. On the other hand, those whom
Grinspoon (1971) calls the “authorities” (he includes the American Medical
Association and physicians or officials connected with federal agencies) report
such effects as impaired judgment and impaired memory, irritability, and con-
fusion. The feeling of self-confidence that marijuana induces is regarded by them
as questionable, as are the claims of clarity of conclusions, rapid flow of ideas,
and the impression of brilliance. These sensations are said not to be deep enough
to form an engram, so that they cannot easily be recalled. The LaGuardia Report
(Mayor’s Committee on Marihuana, 1944) said that marijuana has a temporary
adverse effect on mental functioning. The amount of intellectual impairment,
when it starts, and how long it lasts vary as a function of how much marijuana is
taken. More complex intellectual functions are more severely affected than
simpler ones. Negative effects are reflected in the falling off of both speed and
accuracy of functions. Nonusers manifest greater impairment of intellectual
functions and for longer periods than do users. But this same committee
reported that taking marijuana did not, apparently, result in mental deteriora-
tion.

In introducing this section on drugs we said the goal was deautomatization—
the overcoming of an automatic response to an object together with all previous
associations that a person may have had with it. That deautomatization does
apparently occur is well described by an Anonymous (1969) author who says
that under the effects of marijuana a person thinks less of objects in terms of
their functions or in terms of the memories they evoke. For example, as the
author points out, when an individual sees a flower under usual circumstances he
has an image of the flower and his memories of flowers—how they look and
smell—are reinforced by the immediate experience. When under the effects of
marijuana, the person has time and is not under pressure. He is not concerned
with the uses or consequences of his experience. He is much more aware of the
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textures, colors, forms, smells, etc. of the flowers. He is much more involved
with experience rather than the use of this experience. Under the effects of
marijuana the individual does not impose upon an object what it ought or should
be; rather he knows what the object is but is not limited to this one function or
characteristic, but experiences the object in terms of a multiplicity of character-
istics, functions, metaphors, and associations.

What has been described as “the first attempt to investigate marihuana in a
formal double-blind experiment with the appropriate controls” and “the first
attempt to collect basic clinical and psychological information on the drug by
observing its effects on marihuana-naive human subjects in a neutral laboratory
setting” was carried out by Weil and his co-workers (1968, p. 1235) with nine
male volunteers who smoked tobacco cigarettes regularly but who had never
tried marijuana and eight men who smoked marijuana regularly—every day or
every other day. The ages of the men in both groups ranged from 21 to 26. The
marijuana was prepared in cigarette form and two doses were used: a low dose
of 0.5 gram and a high dose of 2.0 grams. For placebos, the chopped outer
covering of mature stalks of male hemp plants, which does not contain any
marijuana, was used. The order of placebo and the two doses of marijuana were
varied systematically for naive subjects, whereas chronic users had only the large
dose.

The experiment was conducted in a neutral setting. This is particularly
important for comparing the effects of marijuana in this experiment with what is
reported anecdotally and in sociological studies. From these reports we learn
that the kind of reaction an individual has depends not only on the quality of
the drug, but also on the person’s attitude while taking it and the environmental
(social as well as physical) setting in which it is taken. Since this study was
conducted in a neutral setting, with no critical social interaction between
subjects and experimenters or between subjects themselves, we do not know
what the effects of the drug might be when the possibility for interaction is
maximized—a situation that would be more comparable to real-life conditions in
which the drug might be taken. It would be an error to assume, however, that
the drug’s effects depend completely on the nature of the interactions. The
chronic users in this study reported that if the large dose of marijuana they had
in this study were larger, it would be larger than they generally used. Chronic
users also reported that they got “high” in the neutral setting in which they were
studied. When asked to rate themselves on a 1-to-10 scale with 10 representing
the highest they have ever been, most of them rated themselves 8 or 9, and all
rated themselves between 7 and 10. The chronic users of marijuana did not
appear to be affected by the fact that there was no social interaction.

Both physiological and psychological measures were obtained in this study.
The physiological measures included those of heart rate, respiratory rate, pupil
size, blood glucose level, and conjunctival vascular rate. The psychological
battery consisted of (1) a Continuous Performance Test that lasted 5 minutes
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and was designed to measure a subject’s capacity for sustained attention; (2) a
Digit Symbol Substitution Test that took 90 seconds and measured cognitive
functioning; (3) readministration of the Continuous Performance Test for 5
minutes with strobe light distraction. Previous research with certain drugs
indicated that the drugs had an adverse effect on performance under these
conditions. (4) Subjects were required to fill out a Self-Rating Mood Scale,
which took 3 minutes. The results of this scale are not reported in the published
paper but are to be reported at some later date. (5) Finally, subjects underwent a
Pursuit Rotor Test that lasted 10 minutes and measured muscular coordination
and attention.

Results of this study were as follows. Physiological effects were not very
pronounced. Heart rate increased moderately, but respiratory rate and blood
sugar levels did not change. Contrary to anecdotal reports, no change in pupil
size was found in the short-term exposure to marijuana, but dilation of conjunc-
tival blood vessels was found, which is consistent with reports that marijuana
users develop red eyes.

In terms of subjective experiences, as was said previously, the chronic users
reported they did get “high.” Characteristics of this “high” were not reported.
Naive subjects did not report having strong subjective experiences after smoking
low or high doses of marijuana, and few of the effects they do report are like
those usually reported by chronic users. They reported little euphoria, no
distortion of visual or auditory perceptions, and no confusion; several did say
that “things seemed to take longer [p. 1240].”

On the psychological tests, no effects were found on the subject’s capacity
for sustained attention as measured by the Continuous Performance Test, with
or without strobe light distraction. On the Digit Symbol Substitution Test,
which was used as a measure of cognitive functioning, there was a significant (at
the .05 level) decrement in the performance of naive subjects following low and
high doses at 15 and 90 minutes after smoking marijuana. The decrement was
greater after a high dose than after a low dose 15 minutes after taking the drug,
suggesting the possibility of a dose-response relationship. Although the behavior
of the naive subjects on this test was impaired, the chronic users, who started
with good initial performances, improved slightly after smoking the large dose.
The investigators do not believe that the difference in performance can be
accounted for by practice effects and regard the result as a trend.

Naive subjects also showed a decrement in muscular coordination and atten-
tion (on the Pursuit Rotor Test) that was significant at both 15 and 90 minutes,
and there was a dose-level relationship. Chronic users started from good initial
scores and improved slightly, but this slight improvement is regarded as due to
practice effects.

In summary, then, naive subjects do show negative effects after smoking
marijuana. Their performance is impaired on simple intellectual and psycho-
motor tests and, in some cases, the decrement is related to the dose of marijuana
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they had. Chronic users did not show the same effects and, in some instances,
their performance improved after smoking marijuana. Finally, the investigators
report that in the neutral setting in which the study took place the effects reach
their maximum within 30 minutes after inhalation; they start to diminish after 1
hour; and are completely gone after 3 hours.

A good summary of some of the effects of marijuana on consciousness is
presented by an Anonymous (1969) author. He reports that the user’s sensations
are clearer and sharper. There is a change in his perception of time—time appears
to go more slowly. There is a greater relaxation of controls, inhibitions, and
suppressions so that he has a freer flow of associations, feelings, emotions, and
thoughts and is not limited by his experiences with an object or the socially
acceptable functions that have been associated with it. The kinds of effects that
marijuana will have are, according to the Anonymous (1969) author, in accord
with the conditions suggested by other writers—the kind of person who has
taken the drug, the number of times he has taken it, how he has taken it, and the
conditions under which it has been taken.

Several studies have concerned themselves with the relationship between
marijuana and personality factors. A sampling of this work indicates the follow-
ing. According to Grinspoon (1971), the 1944 New York City Mayor’s Commit-
tee report on marijuana presents personality test data collected with the Downey
Will and Temperament Scale. Grinspoon’s summary of these data indicates that
there are only minor personality changes. Those that do appear involve a
lessening of drive, a decrease in aggressiveness, and a more positive attitude
toward oneself. These variations apparently result from a lessening of control,
greater relaxation, and more confidence in oneself. Most important, however,
was the finding that only when large amounts of marijuana were taken was there
evidence for changes in the individual’s attitude to the world, his basic personal-
ity structure, or his general attitudes. And when such changes did occur they
occurred in very few instances. If anything, marijuana tended to reinforce and
accentuate a person’s existing personality patterns—an introspective person be-
came more introspective; a demonstrative person showed more emotion to
others, etc.

Among the studies cited by Grinspoon (1971) are two that concerned
themselves with the Rorschach ink-blot test. One study reported that subjects
who were on marijuana attributed unusual importance to the details that made
up the ink-blots. The number of interpretations of details was reduced and
changed in character.

Another study using the Rorschach found a slight increase in number of
responses, talking, and amount of extraneous comment. Subjects in this study
allowed themselves much freedom in their interpretations of the blots, going off
on tirades, playing with answers, repeating themselves, and at the same time
trying to get their ideas across clearly. The effects on both user and nonuser
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were essentially the same, but although the number of individuals studied was
quite small, the trend was for a greater disorganizing effect on the neophyte.

Grinspoon (1971) says that although marijuana does not provide motivation,
an individual who has a *“‘social marijuana high” and who has a specific task to
perform will do it as well as if he were drug-free and in some instances will do it
even more efficiently and accurately. Due to the social effects on marijuana, an
individual’s lack of motivation can be dispelled if he receives praise or encourage-
ment for his work. When a nonuser takes marijuana, however, he may well be
prevented from completing a task, and with increasing dosage of marijuana,
impairment of function is also increasingly likely.

Brill et al. (1971) studied the relationship between personality factors and the
extent of marijuana use in young college students. They studied four groups of
students who differed from each other in frequency of use. At one extreme were
those students who used marijuana less than once a month; at the other were
those who used it almost every day. These students were compared with two
control groups on four Minnesota Multiphasic Personality Inventory (MMPI)
scales, a risk-taking propensity scale, a stimulus-seeking scale, nine specially
constructed items, and a number of demographic variables. The results indicated
that the more frequent use of marijuana was significantly related to higher scores
on the stimulus-seeking scale and the MMPI psychopathic-deviate scale and to
“true” responses to these items: A person should not be punished for breaking a
law he thinks is unreasonable; and, As long as I can remember, I have had more
emotional problems than other people.

In this study the regular use of marijuana was very significantly related to
having tried other drugs. But there was no support for hypotheses about
impaired relationships between parental identification, goal orientation, or the
role of religion and frequency of drug use. The results did lend support to the
notion that frequent marijuana users tend to be somewhat more hostile or
rebellious and tend to seek stimulation. They more often report having long-
standing emotional problems and less respect for the law than infrequent users.
No significant differences were found between users and nonusers in measures of
anxiety, defenses, and ego strength. As might be suspected, it is not known
whether marijuana produces or is a consequence of these variations in personal-
ity factors.

McAree et al. (1969) found no differences in the MMPI profiles of students
who used only marijuana and a population of normals. And Zinberg and Weil
(1970) through clinical interviews found no clinical differences between users
and nonusers. The latter study did find users to be more unconventional than
nonusers. Norton (1968) found users preferred “‘aesthetic experiential values.”
Hogan et al. (1970), using the California Personality Inventory, found, according
to Grossman et al. (1971, p. 335), “that users, as compared to nonusers, were
more socially poised, open to experience, adventuresome, impulsive, rebellious,
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and pleasure seeking. Nonusers as compared to users were more rule abiding,
responsible, inflexible, conventional, and narrow in interests. Nonusers were said
to do slightly poorer academically.” The general personality profiles, as Gross-
man ef al. (1971, p. 335) point out, “are all indicative of the creative personal-
ity,” but the same description could be used for the nonauthoritarian personal-
ity.

The study reported by Grossman et al. (1971) used these tests: the Personal
Opinion Survey, a creativity measure; and the California F Scale, a measure of
authoritarianism. They were administered to three groups varying in terms of
frequency of marijuana use and a group of nonusers. Also used were a short
form of the Taylor Manifest Anxiety Scale, the Marlowe-Crowne Social Desir-
ability Scale, and a test for acquiescent response set. All of these were adminis-
tered in group test administration to 316 college students at all levels of
undergraduate work. Also obtained from the students were such data as age, sex,
birth order, grade-point average, religion, and previous drug experience. The
subjects rated themselves as nonusers; experimental users (tried marijuana a
couple of times but do not expect to do so again); occasional users (three times a
month or less); regular users (at least once a week).

The results indicated that with increased usage there was evidence of in-
creased creativity and adventuresomeness and a decrease in the tendency to be
authoritarian toward others or to be submissive to authority. There were no dif-
ferences between users and nonusers in anxiety, and no difference in acquiescent
response set. Nonusers did tend to score higher on social desirability but this
trend was not significant. The biological data indicated that males were heavier
users than females and that Jews were heavier users than Protestants or Catholics.
Nonusers and regular users tended to be older than experimental or occasional
users. Birth order and grade-point average did not yield significant differences
between users and nonusers. Finally, as reported earlier, as marijuana use
increased, so did the use of other drugs. These authors are aware that the
students they studied at the two small eastern universities involved may not be
representative of the general college population. Nevertheless, they point out
that limiting our knowledge of the effects of marijuana to the uses made of it by
persons with character defects or other psychological problems is quite inade-
quate. To understand well the effects of marijuana we need to study them with
different groups of persons. This study with college students associated mari-
juana use with what some would regard as valued characteristics, such as
creativity. The authors of this study also believe that “openness to experience”
may be at the root of their findings. A person who is open to experience
becomes creative, tries marijuana, and then experiences more than others who
are less open to experiences (Grossman et al., 1971).

Turning more specifically to the relationship between the use of marijuana
and creativity, we again start with Grinspoon’s work (1971), in which he cites a
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series of reports on the effects of drugs on writers who have written about their
experiences—e.g., Gautier, Taylor, Baudelaire, and Ludlow. These reports he
believes are invalid for an assessment of the moderate use of marijuana. Usually
these writers took large doses of hashish mixed with other drugs. Furthermore,
Grinspoon indicates that many literary accounts were written by people who
read De Quincey’s account of his unusual experience with opium as he described
it in 1822 in his Confessions of An English Opium Eater.

About De Quincey’s experience Grinspoon has an interesting comment. He
says that De Quincey took his opium in the form of laudanum, a mixture of
opium and alcohol. Some said it was not the opium but the alcohol that affected
De Quincey, but according to Grinspoon, De Quincey’s experiences did not
result from the laudanum alone but from the interaction of laudanum and the
characteristics of De Quincey’s mind. It is probably well to heed Grinspoon’s
cautionary suggestion in reading literary reports of the effects of drugs: their
effects are unpredictable when taken by individuals whose imaginative and
creative minds are unpredictable.

On the contemporary scene, Allen Ginsberg, the poet, has written poetry
while under the effects of marijuana and, as Grinspoon (1971) says, his ability
does not appear to have been markedly affected in any negative way.

Grinspoon also cites other anecdotal material, this time from a biography of a
“Mr. X,” that he describes as “approximately accurate.” Mr. X is a professor at
a top-ranking American university and head of an organization producing impor-
tant new research results. In the early 1940s he was recognized as a leader in his
specialty.

In talking about his personal insights when on a marijuana high, Mr. X says
there is a “myth” that the insights the user thinks he has under the effects of
marijuana do not stand up under critical appraisal. He does not agree with this,
believing that they are real insights, but the problem is how to present them to
“another self”” which is “down.” Considering the effects of marijuana when he
has used it to gain insights into problems in his own scientific field, this Mr. X
reports that it works to some extent. He believes that he can make use of
apparently inconsistent data, for he can make use of ““bizarrre” possibilities that
he might not have come up with without the drug.

From the field of poetry, Grinspoon (1971) cites another instance wherein
marijuana had a positive effect on the creative work. This is a report of
marijuana’s effect on time perception as found in Michaux’s Conveyor Belt in
Motion. First, Michaux presents the poem as he wrote it under the effects of
marijuana; then he presents his analysis of the poem. And in this analysis
Michaux reports how each instant of time is separate, unique, and isolated from
all other time instants.

Another area in which the relationship between marijuana and creativity has
been studied is that of jazz music. Grinspoon cites Bloomquist (1968), who says
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that it is a myth that jazz musicians play much better when they are on
marijuana. He says that they may be less inhibited and that they tire less easily
but there it ends. In support of his conclusions Bloomquist cites a work by
Aldrich (1944) in which he used the Seashore test of musical aptitude to study
the effects of marijuana on musical ability and found that musical ability was
not enhanced. This study was criticized by Winick (1960) because nonmusicians
were used and their musical ability was tested with a test in which the pitch of
two sounds was compared. Winick points out that this combination of person
sample (nonmusicians) and this test of musical ability are not comparable to the
creativity and expertise involved in a jazz musician playing in a group in which
each member of the group reinforces the other and in which improvisation plays
a very important role.

In his own work Winick (1960) did establish a relationship between jazz
playing and the use of marijuana. But he did not find a positive relationship
between the use of marijuana and the degree of professional success that the
individual enjoys according to his peers. Winick (1960) reports that on the basis
of data collected from a sample of 409 jazz musicians only a few, about 2% felt
that altered time perception occurred as a result of marijuana use and could
yield new space-time relationships for the musician which might enable him to
play better or worse on certain occasions. When the musician’s sense of space
and time was expanded as a result of marijuana it seemed to retard the music’s
beat. Thus, the musician could feel that he had more time, more leisure, and less
pressure to express his musical ideas. This might or might not be an advantage,
depending on the music and the musician. Winick (1960) did find that a
significant number of jazz musicians did use marijuana after playing emotionally
demanding music after several hours. It helped them relax and thus served the
same function as did alcohol in the study reported by Roe (1946d) for painters.

In concluding this section on the relationship between marijuana and creativi-
ty the best that can be said is that there are bipolar attitudes and evidence is
variable. On the one hand, as Grinspoon (1971) reported, there is evidence that
marijuana is valuable for the artist. In addition to some such evidence cited
previously, he quotes Burroughs (1964) who wrote that, while he was working
on Naked Lunch, marijuana helped him gain access to ideas that might not have
otherwise been available to him.

On the other hand, there is the contrary report of the American Medical
Association (1967), also cited by Grinspoon (1971), in which it was said that
although artists may claim positive effects from taking marijuana, there is no
evidence for such effects. Thus, although creative individuals, writers, artists, etc.
claim they have been helped by marijuana, according to Grinspoon, medical
experts, psychological experts, and would-be experts insist that whatever claims
are made for creative effects from marijuana are only “illusory.”
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Morphine and the Amphetamines

Compared to a placebo, Evans and Smith (1964) found that subjects taking
morphine showed significant improvement in the Perceptual Speed Test, the
Logical Reasoning Test, and the Apparatus Test, which in Guilford’s terms are
tests of evaluation and implications. According to these researchers, these results
were obtained because morphine decreased distractions. In the same study am-
phetamines facilitated performance on the Apparatus Test, Spatial Orientation
Test, and Consequences Test. Neither drug helped with tests of Alternate Uses or
of Anagrams, or with tests of ideational fluency, expressional fluency, associa-
tional fluency, or general reasoning. Most of these tests fall into what Guilford
has called the divergent-production area and have to do with fluency and flexi-
bility. Tests of divergent thinking, it will be recalled, are those which are expected
to be related to creativity; thus, on the basis of this experiment amphetamines do
not have a positive effect on factors presumably related to creativity.

LSD

To introduce this discussion, we present some general comments about
hallucinogenic drugs (which include mescaline and psilocybin as well as LSD),
and here we draw heavily on an article by Barron and his associates written for
Scientific American (Barron et al., 1964).

The objective and subjective effects produced by taking LSD, mescaline, or
psilocybin orally are extensive,and the subjective effects of these drugs, as
stated in the introduction to this section, depend on the potency of the drug
itself, the subject’s personality structure and current mood, and the social and
psychological context in which the individual takes the drugs. This context
involves what taking the drug means to the individual and how he feels about the
motives of the persons who gave it to him.

Changes in visual perception are frequently reported after taking the drugs.
With the eyes open, colors appear quite vivid and they glow; there is a reality to
the space between objects; and the world looks beautiful. When the eyes are
closed, among other things the subject can “see” all kinds of imaginary people
and animals, and they appear in all kinds of fanciful places. The kinds of percep-
tual experiences the individual has are not always pleasant. The blackness that he
can see is associated with “gloom and isolation {p. 9].” He may also sense his
own body as if it were decaying and becoming distorted. People may appear as if
dead, and if they are moving, as puppets. The disturbing effects of these percep-
tions can last even after the drug effects have worn off.

In addition to visual alterations, there are also alterations in the auditory
sphere. The subject may hear voices talking in languages he does not know, or he
may hear make-believe people talking to each other. Odors and tastes may be
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hallucinated. Synesthesia may also be experienced; thus, a sound or combina-
tion of sounds may stimulate the perception of a variety of colors. There are also
changes in the experience of time—it may be slow, pleasant, or very boring. He
may feel as if he exists beyond time.

The sense of oneself and one’s body image is also affected. The subject may
lose the sense of his own physical boundaries, of where he begins and ends, or of
his inside and outside.

Insofar as sexual behavior is concerned, the hallucinogens are “neither
anaphrodisiacs nor aphrodisiacs [p. 9].” Among the physiological effects associ-
ated with the drugs are dilation of the pupils, constriction of the peripheral
blood vessels, raising of systolic blood pressure, and increasing excitability of
spinal reflexes. Turning to psychological functions, it has been found that, when
the individual is under the effect of a hallucinogenic drug, he does not do well in
reasoning ability, memory, arithmetic, spelling, and drawing. Apparently, the
decrease in performance level is not so much a function of lowered ability as a
refusal to co-operate. Psychological dependence on the drugs can occur, as well
as physiological tolerance, so that to get the same effects on two different
occasions the user may have to increase the dosage the second time. However, if
he does not take the drugs for a few days, then the physiological tolerance does
wear off. Furthermore, the drugs are not addicting in the sense that no physiol-
ogical dependence is established and increasing amounts of the drug are not
required to maintain adequate physiological functioning.

The drugs vary in their potency. Thus, for an average adult male to show the
clinical effects of a drug, he would have to take 500 milligrams of mescaline, 20
milligrams of psilocybin, or .1 milligram of LSD. There are also differences
among the hallucinogens in the time of onset of effects and the duration of
intoxication. The effects of mescaline when taken orally appear in two or three
hours and last for 12 hours or more. The effects of LSD appear in less than an
hour, last for 8 or 9 hours, and insomnia associated with it can last up to 16
hours. The effects of psilocybin start within 20 to 30 minutes, and its full effects
appear in 5 hours. All of the effects are for the drugs when taken orally; if taken
intravenously the effects appear within minutes.

In 1964 when Barron and his associates wrote their report they commented
that there was relatively little incidence of serious negative reactions to such
drugs as LSD, but such reactions were on the increase, possibly because more
people were taking the drugs in environments that “emphasize sensation-seeking
or even deliberate social delinquency [p. 11].” The character of the setting in
which the drug is taken is important. However, the authors admit that it is
difficult to characterize the environment in which adverse reactions will not
occur. Hallucinogens have been used for therapeutic purposes but the studies in
which they have been used did not use control groups, and hence it is impossible
to evaluate their effectiveneness.
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While we shall be considering the relationships between the hallucinogenic
drugs and creativity later on, we present here a study that includes data on
several of these drugs, although the majority of the respondents may have been
involved primarily with LSD. In 1967 Krippner (1969) surveyed 91 artists who
said they had had one or more “psychedelic experiences.” In this group of 91
“were an award-winning film-maker, a Guggenheim Fellow in poetry, and a
recipient of Ford, Fulbright, and Rockefeller study grants in painting [Kripp-
ner, 1969, p. 287].” Of these respondents, 81% felt that the term “psychedelic
artist” could be applied to them—in that their works showed the effects of a
psychedelic experience that might or might not have been chemically induced.
Ninety-six percent said that they had taken psychedelic drugs and 4% said no.
LSD was mentioned by more of the respondents than any other drug; it was
followed by marijuana, DMT, peyote, mescaline, moming glory seed, psilocybin,
hashish, DET, and yage. Other kinds of drugs were also used. When asked if their
psychedelic experiences, whether chemically induced or not, were generally
pleasant, 91% gave an unqualified yes and 5% a qualified yes. When asked, “How
have your psychedelic experiences influenced your art?” none of the respon-
dents replied that their work suffered from the experience; some said that their
friends might disagree with this evaluation; and 3% said their psychedelic
experiences had not influenced their work. The others cited effects on content,
technique, and approach (Krippner, 1969).

With regard to the content of their work, 70% of the respondents felt that the
psychedelic experience had affected it, the most frequently cited effect being
the use of eidetic imagery. Noticeable improvements in technique, specifically a
greater ability to use color, was claimed by 54%. A change in their creative
approach was attributed to the psychedelics by 52% of the respondents. Some
felt they were less superficial and capable of deep experience. Some said that
they experienced a turning point in their lives when they had their first
psychedelic experience.

Krippner said that he rarely found artists among the casualties of illegal drug
usage, probably because an artist, to create, must in some real sense be separate
from his culture. Krippner also suggests that conceivably the person who will be
least disturbed by his psychedelic experiences achieves most benefits from them.

With these general statements in mind, we consider more specifically LSD’s
effects on and relationships to several psychological functions, and creativity in
particular. LSD (d-lysergic acid diethylamide) is derived from ergot, a fungus
that grows on rye and wheat and was discovered in 1943. As regards psychologi-
cal functions, it is said to result in greater plasticity of perception. Impaired
concentration and negative effects on arithmetic performance have been re-
ported (Levine et al., 1955; Jarvik et al., 1955a, 1955c¢), as have alterations in
brain waves (Rodin and Luby, 1966; Werre, 1964; Horovitz et al., 1965; Pfeiffer
et al., 1965). Whether these effects are simply transient or longer lasting (Mil-
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man, 1967) and the conditions under which they appear still are not clear.
Levine et al. (1955) report a decrease of 11 points in IQ (from a mean of 122.9
to 111.8) after taking the drug. With the exception of the Digit Span and Object
Assembly tests, significant losses were reported for all subtests on the Wechsler—
Bellevue test of intelligence. Poorer concentration, greater distractibility, dis-
turbances of conceptual abilities, and difficulty with shifting set presumably
accounted for the results, and not anxiety (Guilford, 1967).

Significant losses in visual memory and one auditory memory test were
reported by Jarvik efal (1955b). In another study significant losses were
obtained in tests of addition and subtraction with the material presented
visually. Significant losses were also found in spatial orientation (Jarvik et al,
1955¢). Since these negative effects represent interferences with vision, it is
conceivable that they resulted from hallucinations.

Goldberger (1966) compared the effects on cognitive behavior of a
100-microgram dose of LSD, 8 hours of isolation, and placebo on groups of
normal males. The cognitive test battery was made up of (1) the Digit Span
subtest from the Wechsler-Bellevue Intelligence Scale; (2) an adaptation of long
and short passages from the Iowa Silent Reading Test (as a measure of compre-
hension); (3) two tests in which the subject had to keep several things in mind
while he dealt with overlearned material—one test involved numbers, the other
thymes; (4) a word-naming test in which the subject was asked to name as many
words as he could think of that contain a specified number of letters;(5) a count-
ing task (subjects were directed to count backward by sevens from a certain
number); (6) a simple rhyming test in which the subject was asked to give as
many rhymes as possible for a given word. (7) To tap the subjects’ abilities to
deal with relatively unstructured material, they were asked to make up stories to
two Thematic Apperception Test cards that were described orally. (8) Another
test designed to test subjects’ capacities to deal with unstructured cognitive
material was one in which they were asked for a 10-minute monologue on a
given topic—capitalism, racial segregation, etc.

The results of this study indicated that the 8-hour isolation and placebo
conditions did not differ significantly from each other on any of the effects they
produced on any of the cognitive measures. The data obtained from those
subjects who took LSD were significantly different from the data obtained from
subjects in both the isolation and placebo conditions, with the exception of the
short-passage conprehension measure and Digit Span. On Digit Span the LSD
results differed significantly only from those obtained with the isolation group,
but those obtained under placebo conditions did approach significance.

In all instances where significant differences were obtained they indicated
that impairment of cognitive functions occurred in the LSD condition.

Only the TAT stories and not the monologue were analyzed by the time the
paper was published. These data also indicated that the LSD condition differed
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significantly from the isolation and placebo conditions, whereas the latter two
did not differ from each other. Those who took LSD adhered less to the
instructions and gave “shorter stories and greater amount of non-contributory
verbiage as compared to both placebo and isolation [Goldberger, 1966, p. 7].”
Although the monologue data were not completely analyzed, Goldberger reports
that the trends in these data reveal “a similar pattern of findings” to that found
with the TAT.

Turning to some of the specific effects of LSD on creativity, we find a report
in Krippner (1969) after Rosenfeld and Farrell (1966) that LSD enabled Navy
Captain John Busby in 1966 to work out a solution for a problem in pattern
recognition. Trent (1966) reports that the psychiatrist Osmond and the architect
Kyo Izumi used LSD when designing a mental hospital. Izumi took LSD while
visiting traditionally designed mental hospitals in an effort to learn what effects
such institutions have on persons in altered states of consciousness. The long
corridors and the pale colors usually found in mental hospitals were experienced
as frightening and bizarre. As a result, Osmond and Izumi developed a decentral-
ized series of unimposing buildings with pleasant colors and no corridors.

Krippner (1969) reports receiving a personal communication from R. E. L.
Masters in which mention was made of an attempt to study time distortion. A
psychologist was given LSD and told that unexpectedly he would be given 1
minute of clock time to create a story. He was told that this minute would be all
that he would need for his story. At the end of the minute, the subject did
indeed produce a short story with a character description and description of
other material.

Turning to the use of LSD for therapeutic purposes, it is reported that LSD
helped actor Cary Grant (Gaines, 1963) and blues singer Ronnie Gilbert (Kripp-
ner, 1969).

Berlin et al. (1955), according to Krippner (1969), studied the effects of
mescaline and LSD on four graphic artists of national prominence and among
the results reported were: lowered efficiency in four of the artists in their
finger-tapping ability and in their muscular steadiness. Nevertheless, all were able
to complete their paintings. Art critics who evaluated the works they completed
under the effects of the drug said they were better, of “ ‘greater aesthetic
value,” ” than their usual work, “lines were bolder ... [and] use of color was
more vivid [Krippner, 1969, p. 284].” Technically, however, some impairment
was noticeable.

In 1964 McGlothlin, Cohen, and McGlothlin (1967) first conducted a pilot
study with 15 subjects and then a larger study with 72 subjects. In the pilot
study a variety of tests, including creativity, anxiety, and attitude tests, were
administered before 200 micrograms of LSD were taken and one week after. No
significant changes were observed in the creativity tests but changes were noted
on the anxiety and attitude tests.
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For the larger group of 72 subjects the experimenters conducted a more
intensive study. A large battery of psychological tests was administered to these
subjects and the tests were followed by three doses 200 micrograms of LSD.
After the third dose of LSD, the tests were readministered at 2-week and
6-month intervals. The test battery included three art scales, a measure of artistic
performance, a test of imaginativeness, a test of originality, four tests of
divergent thinking, and a test of remote associations.

The investigators started with one experimental group and two control
groups. The experimental group received 200 micrograms of LSD per test
session, and then one control group received 25 micrograms of LSD per test
session; the second control group received 20 milligrams of an amphetamine per
test session. At the end of the study no differences were found between the two
control groups; hence their data were combined for purposes of comparing them
with the experimental group.

The results of this study indicated that after 6 months 62% of the subjects
said that they had a greater appreciation of music. There was an increase in the
number of records bought, time spent in museums, and number of musical
events attended in the postdrug period. Scores on the art test, however, did not
show an increase. These results suggest that greater aesthetic appreciation and
increased participation in aesthetic activities were not associated with increased
aesthetic sensitivity or performance.

On the 6-month questionnaire 25% of experimental subjects felt that LSD
had resulted in enhanced creativity. The creativity tests, however, showed no
evidence to support this report. One of the tests (called the Draw-A-Person test)
is generally used for clinical purposes, in which context it is regarded as a
measure of body image, but it may also be used with youngsters as a measure of
intelligence. After 6 months, the subjects showed a significant decrease in their
scores on this test. The authors regarded the test as a measure of artistic ability
and thus would regard this datum as indicating a decrease in artistic ability
(Krippner, 1969). However, if the test were regarded as measuring body image
with this group of subjects, then it would indicate that more serious effects had
taken place, effects that would indicate some greater possible psychological
disorganization.

Other results of this study on the relationships between personality variables
and the taking of LSD were rather interesting. Krippner (1969) tells us that the
results indicated that individuals with personalities that emphasized structure
and control did not like the experience of taking LSD and if they did they had
minimal responses. The kinds of persons who had strong reactions were individ-
uals who were spontaneous and who preferred an unstructured life. These
persons were also individuals who were turned inward but not socially intro-
verted. They had high scores on measures of aesthetic sensitivity and imagina-
tiveness. They were not very conforming, competitive, or aggressive.
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Thirty male subjects volunteered for a study by Zegans, Pollard, and Brown
(1967) in an investigation devoted to understanding the effects of LSD upon
creativity test scores. Before the LSD was administered, the subjects took the
first battery of tests, after which certain physiological measures (blood pressure
and pulse rate) were taken. For 19 subjects there was a dose of LSD equal to 0.5
microgram per kilogram of body weight added to their water; the remaining 11
subjects did not receive LSD. Subjects then relaxed in a lounge for 2 hours, and
immediately prior to the second half of the test battery, consisting of alternate
forms of the tests, the physiological measures were repeated. The test battery
included a measure of remote associations, a test of originality of word associa-
tions, a test of ability to create an original design from tiles, a free association
test, and a measure involving the ability to perceive hidden figures in a compli-
cated line drawing. To determine speed of visual perception a tachistoscopic
stimulation task was used (Krippner, 1969).

When the data were analyzed, the subjects who had taken LSD did signifi-
cantly better than the control subjects on originality of word associations. While
the other results also favored the LSD group, none of the other results were
statistically significant. Therefore, the investigators in this study believe that
giving LSD to a group of unselected individuals is not likely to increase their
creativity. Further analysis of the data indicated that while LSD subjects did
better on the word association test than the control subjects did, they did most
poorly on tests of attention. Therefore, it appears that the drug may be effective
in facilitating the appearance and development of unique ideas in those persons
who were seriously involved in a specific problem (Krippner, 1969).

To conclude this section we present Krippner’s (1969) report of Cohen’s
(1964) summary of the research data available on the relationships between
creativity and the psychedelics. It is an open question, says Cohen, whether LSD
does or does not increase creativity. People who take LSD do report, however, a
subjective feeling of being creative. The critical word is, of course, subjective.
For although subjective feelings may be precursors of significant behavioral
changes and contributions, they may also be, and remain, feelings that have no
realistic or objective base.

Another important point, and it may also be said for each of the drugs, is that
there are a series of studies, as we have seen, where the drugs’ effects are studied
in terms of the changes that take place on psychological tests which measure
variables that have been found to be associated with creativity. For example, ego
strength has been found to be related to creativity; should an increase in ego
strength or an increase in the number of associations be observed after use of
LSD, some researchers would claim that the drug results in an increase in
creativity. Obviously, more caution is needed here. That a single variable is
related to creativity does not necessarily mean that it is related only to
creativity (it may also be related to mental health, psychological well-being,
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etc.). Moreover, that a variable is related to creativity does not mean that
creativity depends solely on it. The variable may be a contributing factor when it
operates in concert with other variables. To demonstrate drug effects on only
one variable tells us nothing about the other necessary and sufficient conditions
operating in some pattern or gestalt which also have to be affected before it can
be said that creativity is affected.

Mescaline

Mescaline, the active ingredient of peyote, comes from cactus. Indian groups
take it during their religious ceremonies (Slotkin, 1952). Aldous Huxley de-
scribed his experiences after taking 0.4 grams of mescaline dissolved in half a
glass of water. His Doors of Perception (Huxley, 1963) contains an excellent
description of several visual and psychological effects that could make taking of
this drug seem attractive to some readers.

Spatial relationships, as we generally understand them, did not have the same
significance after Huxley had taken mescaline as before the experience. Not that
he could not find his way around objects in space, but he was not concerned
with the positions that objects occupied in space, and dimensions were inconse-
quential. His “mind was primarily concerned ...with being and meaning
[Huxley, 1963, p. 20].” He would regard the furniture in his room not from a
utilitarian point of view “but as the pure aesthete whose concern is only with
forms and their relationships within the field of vision or the picture space
[Huxley, 1963, pp.21,22].” The books on his shelves had “brighter colors, a
profounder significance. Red books, like rubies; emerald books; books bound in
white jade; books of agate; of aquamarine, of yellow topaz; lapis lazuli books
whose color was so intense, so intrinsically meaningful, that they seemed to be
on the point of leaving the shelves to thrust themselves more insistently on my
attention [Huxley, 1963, p. 19].” What he had seen gave him a greater appreci-
ation of how creative painters may have seen the world around them. A table,
chair, and desk composed themselves in a manner reminiscent of a painting by
Braque or Juan Gris. A chair “was obviously the same in essence as the chair”
Van Gogh had seen when he painted “The Chair.” In looking at the folds in his
own trousers, he was struck by ““a labyrinth of endlessly significant complexity”
reminiscent of Judith’s pleated bodice and wind-blown skirts in Botticelli’s
painting, “Judith.”

But in Judith’s skirt [Huxley says] I could clearly see what, if I had been a
painter of genius, I might have made of my old gray flannels. Not much,
heaven knows, in comparison with the reality; but enough to delight genera-
tion after generation of beholders, enough to make them understand at least
a little of the true significance of what, in our pathetic imbecility, we call
“mere things” and disregard in favor of television [Huxley, 1963, p. 34].
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Just as there were changes in spatial relationships and in the intensity of color
perception, so there was change in the time dimension. Things seemed to take
longer, and time was taken up “without knowing, even without wishing to
know, what it was that confronted me [Huxley, 1963, p. 53].” Time was also
taken up with contemplation. He did not take up his time with unimportant or
uninteresting things; he had better things to think about. There was no desire to
do anything or to take an active role in anything.

This change in the “will,” this change in ego function occurs in the context of
another change in ego function which, although not frightening to Huxley,
might be to other people. He experienced a dissociation between mental and
bodily ego functions. He did not experience integration between body and mind.
When he walked (and he could get around well), it was as if his legs were taking
off by themselves. “It was odd, of course, to feel that ‘I’ was not the same as
these arms and legs ‘out there,” as this wholly objective trunk and neck and even
head. It was odd; but one soon got used to it [Huxley, 1963, p. 52].”

Another potential source of anxiety was associated with the awesome quality
of the experience itself. In describing his experiences as he walked about his
garden, Huxley (1963) says, “It was inexpressibly wonderful, wonderful to the
point, almost, of being terrifying. And suddenly I had an inkling of what it must
feel like to be mad [p. 54].” At another point he says, “The fear, as I analyze it
in retrospect, was of being overwhelmed, of disintegrating under a pressure of
reality greater than a mind, accustomed to living most of the time in a cozy
world of symbols, could possibly bear [p. 55].” Huxley discounts the frequency
or intensity of these anxiety-producing experiences and points to the interaction
between the drug and the physical and psychological condition of the individual
taking it. ‘“Most takers of mescalin experience only the heavenly part of
schizophrenia. The drug brings hell and purgatory only to those who have had a
recent case of jaundice, or who suffer from periodical depressions or a chronic
anxiety [Huxley, 1963, p. 54].”

If, like the other drugs of remotely comparable power, mescaline were
notoriously toxic, the taking of it would be enough, in itself, to cause anxiety.
But the reasonably healthy person knows in advance that, as far as he is
concerned, mescaline is completely innocuous, that its effects will pass off after
8 or 10 hours, leaving no hangover and consequently no craving for a renewal of
the dose. Furthermore, mescaline does not result in fights, crimes, or accidents.
The individual enjoys being by himself.

Summarizing Huxley’s experience, then, we learn that mescaline does not
have a negative effect on memory or thought; visual impressions are intensified;
concern with spatial relationships is decreased, as is interest in time; volition
suffers a change in which the individual does not see any reason for doing
anything; and there are experiences which some individuals, depending on their
physical and psychological condition, could find anxiety-producing. But, all
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told, Huxley’s experience was a positive one. “For myself,” he says, “on this
memorable May morning, I could only be grateful for an experience which had
shown me, more clearly than I have ever seen it before, the true nature of the
challenge and the completely liberating response [Huxley, 1963, p. 42].”

Turning to some laboratory research on the relationship between mescaline
and creativity, we find a rather interesting study by Harman et al. (1969). This
study is unique in that it utilizes to advantage what others find confounding or
use to qualify the nature of their results. Specifically, studies of the effects of
psychedelic drugs on creativity, or, for that matter, any other psychological
functions, have suggested or indicated that the results are affected by the
subject’s psychological state at the time of the experiment, his belief in the
drug’s effectiveness, his trust in the experimenter, and his comfort in the
experimental situation. While others state these effects in some way to qualify
their results, Harman e al. (1969) start with this knowledge and use it by
building up their subjects’ expectations about a positive effect; they then test
whether these positive effects do in fact occur. They tried to develop a way to
make conditions as functional as possible to help produce whatever positive
effects might occur.

Three major questions were asked in this research: Is creativity enhanced by
the psychedelic experience and, if so, what is the evidence for it? Second, are the
effects of the drug on creativity such that they are manifest, palpable, feasible as
judged by the criteria utilized by industry and science? Third, are there long-
term personality changes that involve or appear to be like self-actualization and
increased creativity?

The subjects in this experiment were 27 men representing a variety of
professional fields, including engineering, physics, mathematics, architecture,
furniture designing, and commercial art. Most had had no prior experience with
psychedelic drugs. They worked in academic institutions or industry and were
selected for participation because it was felt that they satisfied these criteria:
their jobs required creative problem-solving ability; the subject was determined
by psychiatric examination to be psychologically normal and existed with stable
life circumstances; and the subject was motivated “to discover, verify, and apply
problem-solutions within his industrial or academic work capacity [Harman
etal., 1969, p. 449].”

Prior to any experimental work each subject was asked to select one or more
problems in his field that required a creative solution. Several subjects selected
problems that they had worked on unsuccessfully for weeks or months. Then
they had a psychiatric interview to assess their stability, and through this they
also met and became acquainted with the psychiatrist who was going to super-
vise the psychedelic session. In addition to the psychiatric interview, each
subject had at least one other interview with the investigating staff and at least
one meeting was held of those subjects who were going to work together as a
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group so that they could get acquainted with each other before the experimental
work began.

The interviews and meetings just described had the purpose of allaying the
subjects’ anxieties and of facilitating the establishment of trust and rapport
among the participants. The meetings also provided an opportunity to tell the
subjects about the structure of the sessions. Consequently, the subjects built up
positive expectations about what they were about to experience; they under-
stood what was going to take place; and they were prepared for any problems
that might come up.

In the experimental session the subjects were given 200 milligrams of mescal-
ine. This was followed by about 3 hours spent listening to music through stereo
headphones. During this time the subjects were asked to relax, not to do any
analytic thinking, to accept their experience, and to try not to control their

environment.
Then the subjects were encouraged to talk with each other, they had some

snacks, and about an hour was also spent on psychological testing. At the
presession alternate forms of these tests had been administered. When the testing
was completed the subjects spent 3 or 4 hours working by themselves on the
solution to the problem selected. In the afternoon the subjects shared their
experiences and sometimes worked together on a problem one of the partici-
pants brought in. By 6 P.M. they were driven home and supplied with a sedative
to be taken if they had difficulty sleeping. The authors report that in many
instances the subjects stayed up till the early hours of the morning working out
insights they had discovered during the day.

To assess the effects of the drug the investigators used the following proce-
dures. Psychological tests were administered before and during the experimental
session; several days after the experimental session, each subject was asked to
submit a report (subjective) of his experience. A questionnaire relating to various
aspects of the experience was also administered to the subjects. Some 3-6 weeks
after the experimental session, the subjects were interviewed by the psychiatrist
and given another questionnaire about the effects of the drug on postsession
creative ability and whether or not the solutions obtained met the criteria used
in industry and science—that is, on the men’s jobs.

These data were then utilized in three ways: change scores on the psychologi-
cal tests (involving tests of creativity) were studied; the subjective reports were
analyzed to discern the components of the creative process and the special
features of creative solutions; and third, a determination was made as to whether
the theories or solutions arrived at did or did not meet the pragmatic criteria of
science and industry.

Considering the effects in terms of change scores on the psychological tests,
we find that fluency of ideas under pressure did increase significantly but
flexibility or range of solutions did not. These results were obtained with the
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Purdue Creativity Test (Lawshe & Harris, 1960). On the Miller Object Visualiza-
tion Test (Miller, 1955) the improvement in performance was significantly
increased. For this test the subjects were asked to envision a two-dimensional
outline figure folded into a solid. Behaviorally, the authors report that about
half the subjects said the form of the test taken during the drug session was
easier to do and they took about half the time they used in the nondrug session.
About one-third of the subjects became more visual in the way they worked on
the problem, and each of them improved his score on the second test.

The third test used was the Witkin Embedded Figures Test (Witkin et al.,
1971) in which, when presented with a complex figure, the subject has to pick
out a simpler geometrical figure in it. Changes in performance here were quite
significant indicating that the subjects improved in their capacity to recognize
patterns, they were not affected so much by visual distractions, and, although an
attempt was made to confuse them with colors and forms, they were able to do
quite well with visual memory. As defined by Witkin et al. (1962) it could be
said that the subjects shifted from “field dependence” to “field independence.”
In other words, instead of being dependent on the external environment for the
stimuli for their responses, the locus for the stimuli was within the individual
himself.

Following the experimental session the subjects were presented with a ques-
tionnaire containing nine characteristics relevant to creative problem solving and
they were asked to rate each of these on a S-point scale ranging from marked
impairment to marked enhancement. The results here indicated that visual,
verbal, and intuitive skills were at least temporarily improved.

The subjects’ subjective reports were also studied to determine the extent to
which they contained features of the creative process and creative solutions.
Among the positive evidence Harman and his co-workers (1969) found were the
following: lessened inhibition and anxiety; increased visual imagery and fantasy,
improved concentration; more evidence for empathy with objects and people; a
greater desire to achieve elegant solutions; unconscious material becoming more
readily available.

Another interesting factor involved in the assessment procedures in this study,
it will be recalled, was the investigation of the extent to which the theories and
solutions arrived at were indeed pragmatically valued as judged by the academic
institutions and industrial organizations in which the subjects worked. The
variety of solutions arrived at do appear to have pragmatic value; some indeed
were accepted by clients. Included among the solutions were: a new way of
designing a vibratory microtome; a design for a building to be used for commer-
cial purposes; experiments devised to measure solar properties; a design for a
linear electron accelerator beam-steering device; improvement of a magnetic tape
recorder; a model for a chair design; a design for a letterhead; a mathematical
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theorem for circuitry; a furniture line design; a useful new conceptual model of
a photon; and a design for a private home (Harman ef al., 1969).

A total of 44 problems were worked on. On one of these there was no more
work 1 month or more after the problem-solving session; on 20, new avenues for
further investigation were opened; for one, a go-ahead was given for a develop-
mental model to be tested; working models of two solutions had been com-
pleted; six solutions were accepted for construction or production; for 10
problems, there were partial solutions that were undergoing further development
or were being applied in practice; and for four problems, no solutions were
obtained.

Two weeks after the psychedelic session there was a short follow-up session,
and the subjects reported a continuation of the positive changes they experi-
enced during the drug state. The positive effects presumably lasted over the
two-week follow-up period.

The results of the Harman et al. (1969) study are quite intriguing. Future
research might well be oriented to replicating this study, as well as to extending
it to include larger numbers of persons who represent different fields of endeav-
or. Care must be taken, however, to make certain that their unique methodology
is replicated; and if this methodology is really found to have been the critical
factor in attaining the results, then it would be a matter of great significance. It
would set the groundwork and structure for proper utilization of mescaline or
the other mind-expanding drugs for purposes of achieving the benefits to
creativity that their use might facilitate.

Psilocybin

Huxley’s experiences with mescaline, which were discussed earlier, are very
similar to those described by Barron’s (1961) subjects who took psilocybin, the
synthesized form of the ingredients of the *“divine mushroom.” In pellet form,
psilocybin, Barron reports, was taken by 30 persons—writers, painters, and
scientists—individuals of ‘“high degree of originality.” A few days later, Barron
asked them to report their experiences, and excerpts from the three anecdotal
reports in the paper follow. There is no report as yet of the systematic
evaluations of the data.

One of the subjects, a painter, reported several effects similar to those
reported by Huxley. “ ‘I was most strongly aware of the effects of the drug upon
my vision, not in the sense of optics,” he says, ‘but in the disarrangement of the
total process of seeing, including clarity, emphasis, perceptual focus, and spatial
disarrangement. I do not believe that I underwent any hallucinatory visions . . .’
[Barron, 1961, p. 14].” More important for our purposes is not that these
experiences support Huxley’s but what this artist has to say about his work.
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I attempted some drawings but found that my attention span was unusually
brief. . . . Interruptions, such as the model moving, did not really bother me
and on at least one occasion a considerable period passed between the
beginning of the drawing and its completion . . . I simply picked it up and
finished it when the occasion presented itself. I seemed to become unusually
aware of detail and also unusually unconscious of the relationship of the
various parts of the drawing. My concern was with the immediate and what
had preceded a particular mark on the page or what was to follow seemed
quite irrelevant. When 1 finished a drawing I tossed it aside with a feeling of
totally abandoning it and not really caring very much. In spite of the unique-
ness of the experience of drawing while influenced by the drug and my
general “what the hell” attitude toward my work I cannot help but feel that
the drawings were, in some ways, good ones. | was far better able to isolate
the significant and ignore that which, for the moment, seemed insignificant
and I was able to become much more intensely involved with the drawing and
with the object drawn. [ felt as though I were grimacing as I drew. I have
seldom known such absolute identification with what [ was doing—nor such a
lack of concern with it afterward [Barron, 1961, p. 14].

A second painter confirmed what Huxley had said about the effects of the
drug on the will and on action. “Several times,” this painter says, “I was
bothered by H. to do some drawings which seemed to be an invasion of privacy
to even think of doing such a thing at that time. What was happening was more
important to me than trying to record it. Being was the important thing and I
didn’t want anything to interfere with being [Barron, 1961, p. 16].”

But this negative effect on action is apparently short-lived. In the experience
of this painter,

the most important part of what has happened to me since the experiment is
that I seem to be able to get a good deal more work done. Sunday afternoon
I did about six hours work in two hours time. I did not worry about what I
was doing—I just did it. Three or four times I wanted a particular color
pencil or a triangle and would go directly to it, lift up three or four pieces of
paper and pull it out. Never thought of where it was—just knew I wanted it
and picked it up. This of course amazed me but I just relied on it—found
things immediately. My wife was a little annoyed at me on Sunday afternoon
because I was so happy, but I would not be dissuaded. . . . When painting it
generally takes me an hour and a half to two hours to really get into the
painting and three or four hours to really hit a peak. Tuesday I hit a peak in
less than a half hour. The esthetic experience was more intense than I have
experienced before—so much so that several times I had to leave the studio
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and finally decided that I was unable to cope with it and left for good! I now
have this under control to some extent but I am delighted that I can just
jump into it without the long build-up and I certainly hope it continues
[Barron, 1961, p. 16].

Barron (1961) summarizes the effects of psilocybin that stem from these
positive experiences as resulting in the plasticity of visual perceptions; light and
color appear as “though they were alive”; the world appears more beautiful and
less composed of harsh outlines; the momentary event increases in importance
and there is a consequent identification with objects perceived and an unconcern
with them once they have passed out of sight. On the negative side, Barron
points out that 10-15% of the experiences are either unpleasant or “hellish.” A
hellish experience is one that is

marked by a sense of impossible distance between people, of intrinsic
solitariness of the self, of vast blackness and desolation throughout the
universe, of the puniness of the shelters we have made for ourselves, the
feebleness of fire against the outer coldness and blackness, and an anticipa-
tion of death or a feeling that one is already dead. The light and glow with
which persons are suffused, or which come visibly from them, in the
heavenly experience, seems to go out when the experience is one of hell. Or
the person may seem to move in dark ugly red shadows, or to be a sickly
green. Smiles become meaningless grimaces, and all human actions seem
mere puppetry. In the hellish experience, time may seem impossibly slow
and painful, and determinism is experienced as being a prison [Barron,
1961, p. 18].

A composer, whose anecdotal report is the third statement in Barron’s (1961)
paper, had one of these hellish experiences. His report contains the following
statements:

A world of silent cathedrals

Thousands of magnificent cities

Measureless galleries . . . .

I am dead. That which men see in me is not me. They too are dead.

Inconceivably, the dead themselves are alive. What has happened is this: a
world of the dead, dead men and dead things, but they think, eat, reproduce
and die. The dead themselves die. . . .

The painters . . . above all, the sculptors and architects . . . are right. We
musicians are involved in a childish game, which neither transcends nor even
dies, so insignificant is it. The world is deaf and our struggles useless . . . deaf
ashes, old, impenetrable and thick. . ..
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Tomorrow I return to my old cellophane jacket, but first I must plunge
into the dark waters of sleep, the waters from which rise, still wet, millions
of dead men yawning [Barron, 1961, pp. 17-18].

Thus, the effect of psilocybin, like that of all other drugs and even of the
nondrug techniques to be discussed later, depends on the physical and psycho-
logical state of the individual as well as on the drug. Whom the drugs affect in a
positive way and whom they will affect adversely is still not clear. Furthermore,
the anecdotal reports just cited were obtained from creative persons, some of
whom were able to utilize their experiences and perceptions in constructive ways
when the experience was not “hellish.” They had the training and experience and
talent to utilize their experiences. Would taking the drug stimulate creativity in
individuals who had not yet manifested it? Will drugs by themselves make poten-
tial creativity manifest?

SUMMARY

It is apparent that there is no “little pill” available which when ingested will
increase one’s creativity. The studies presented indicate that caffeine has a
stimulating effect on certain psychological functions, some of which may be
related to creativity. Alcohol, when too much of it is taken, can have a
debilitating effect on various psychological functions as well as on creativity.
Indirectly it may have positive effects for creativity in that it may provide the
creative individual with relief from tensions and an opportunity for relaxation
after time and effort has been spent in the creative process.

The evidence relating to the psychedelic or mind-expanding drugs is quite
varied. Limiting ourselves to the subjective reports of individuals who have taken
these drugs, we find data indicating that these people believe their creativity has
improved, and that they attribute this improvement to the drugs. Then, too,
there are studies which indicate that certain psychological variables or functions
which are related to creativity are sometimes positively affected by the drugs,
and in some cases negatively. From such results, some investigators assume,
without providing any direct test, that because the drugs affect a specific
variable or function they also affect the total process. This would still have to be
demonstrated. Obviously, the most potentially persuasive evidence comes from
studies which were concerned with specific effects of the drugs on concrete,
manifest, and demonstrable aspects of creativity. Here the evidence is wanting,
with one important exception. A study by Harman etal. (1969) utilizes a
methodology that might be very critical in providing data from which better
arguments could be developed for or against the use of the drugs for purposes of
creativity. Research on drugs indicated that the subject’s attitude, his psycholog-
ical state, the dosage, the subject’s relationship with the experimenter, and the
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atmosphere in which the experiment is conducted all, in one way or another,
affect the results obtained. Rather than becoming distressed at this phenome-
non, Harman and his colleagues utilized all of this information. They established
good relations with their subjects, created a friendly atmosphere, achieved
rapport, and made a definite effort to diminish and allay the subjects’ anxieties
and to facilitate their effort to control obtrusive psychological thoughts and
visions that might have negative effects. Having established these conditions with
their subjects, who were men working in academic and industrial situations
where they were counted on to provide creative solutions to the problems
assigned them, Harman and his colleagues came up with positive effects in their
study, where mescaline was the drug. This study was exploratory and requires
further replication with larger groups representing more working areas in an
effort to determine whether the first positive results obtained can indeed be
obtained with other persons, and if so, whether the results can be even further
extended. Indeed, this study is cited specifically for replication since the results
were so promising. Replication is obviously desirable for the other studies as
well.

The introductory remarks to this chapter pointed out that there are many
problems in conducting psychological research on the effectiveness of the
mind-expanding drugs. Not least is the problem that drugs and their effects are
part of our cultural environment. Consequently, if good research is to continue
in this area, it must be done by responsible and ethical investigators who can
enlist the support of society and the government in obtaining the necessary op-
portunities and conditions, as well as good-quality drugs, to carry out their work.

Moreover, should the drugs be found to be effective for facilitating and
stimulating the creative process, some form of control would be needed for their
use. Obviously, this would be essential so that possible ill effects would be
limited and corrected as early as possible. With such efforts and controls
available, it would then become possible to conduct research in a very significant
area without fear of interference or reprisals. In concluding this chapter we join
Barron efal. (1964) in raising the question of whether it will be possible to
discover means to make effective use of the drugs and to control their negative
effects. It appears that “The hallucinogens, like so many other discoveries of
man, are analogous to fire, which can burn down the house or spread through
the house life-sustaining warmth. Purpose, planning and constructive control
make the difference [p. 11].”



This page intentionally left blank



PART IV

PROCEDURES FOR AFFECTING THE
INDIVIDUAL STAGES OF THE
CREATIVE PROCESS

The stages of the creative process overlap. They do not follow each other in
an orderly manner. By the same token, the characteristics that may facilitate the
process at one stage may be equally helpful at another. It is only for heuristic
purposes that we have separated the stages in a systematic manner, and in this
section have tried to separate the techniques that will be most helpful at specific
points. But, again, the reader should make his selections in terms of his needs.

According to our conception of the creative process, we have considered it as
consisting of three stages—hypothesis formation, hypothesis testing, and the
communication of results. We do believe that the creative process does start with
the formation of ideas or orientations about the work that is to follow. The
question is, how far back do we go? How many of the antecedent conditions and
circumstances should we consider? Should we consider all of the developmental
factors in the life history of an individual that preceded the beginning of his
creative work? Indeed, they probably were significant influences on the creative
work. But we have to stop somewhere and, while we still believe that the process
itself starts with hypothesis formation, it is- necessary to consider what some
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might like to call an earlier phase—the individual’s education, or what we have
called the preparatory stage. Our primary reason for discussing this stage is that a
great deal of work has been carried out in the educational area that concerns
itself specifically with trying to stimulate creativity in the individual while he is
in the school system. The fact that these techniques may prove of value to
educators, students, parents, and all concerned with the educational process, and
that these techniques might be viewed as examples of procedures that can be
used for stimulating creativity and are relevant to the different areas in life that
set the stage for the creative process that is to follow, are other reasons for
presenting them here. Therefore, after considering the preparatory phase with its
characteristics and some of the procedures for setting a fertile groundwork that
may help future creativity, we shall tumn to the techniques that can help
hypothesis formation, hypothesis testing, and the communication of results.



Chapter VIII

Affecting the Preparatory (Educational) Stage

In one sense, the creative process begins with hypothesis formation—going
through the process of arriving at or having ideas from which the creative person
selects what should later be tested, pursued, altered, and developed into that one
idea which solves the problem, or results in the completed canvas, novel, or
invention. But in another sense, the creative process starts earlier. It starts with
all the prior “inputs”—the knowledge and experiences that the individual has
had that could affect his attitude toward creativity and innovation as well as his
receptivity to ideas that involve the creative solution. As Pasteur suggested, the
creative idea occurs to the prepared mind.

Individuals vary in their life histories and experiences. Some are predisposed
positively to data and information they can use creatively, whereas others when
presented with the same information are blind to its potential creative use. From
the variety of such experiences we have selected the early educational experience
for further discussion. Youngsters at this level are still sufficiently malleable so
that much can be done to facilitate the manifestation of their creativity or to
stimulate it if necessary.

Although the educational system even at the elementary level can affect the
child in a multiplicity of ways insofar as creativity is concerned, we shall limit
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ourselves to two areas—the pupil’s social relationships with his teachers and
classmates, and some aspects of the teaching situation.

SOCIAL RELATIONSHIPS IN THE SCHOOL ENVIRONMENT

A youngster’s relationships with teachers and classmates constitute a core of
experiences that can affect his attitude toward himself, creativity, and future
social relationships involved in the creative process. Interactions with teachers
affect not only what is learned and how well it is learned but later attitudes to
superiors or authority figures who play significant roles in the creative process.
Interactions with classmates may reinforce an individual’s creative behavior or be
inhibitory and constricting. Classmates are frequently a child’s playmates in and
out of school, so that acceptance by them can loom large in his life, but
probably no larger than do relationships with colleagues at the adult level.
Experiences with his classmates are significant precursors of a person’s future
relationships with colleagues, peers, and co-workers. The social context in which
creativity occurs at the adult level is affected by much that occurs earlier in life.

Teachers

For pupils, teachers are potential models to be emulated or rejected. What
teachers do, their values, the rewards and punishments they mete out, the
classroom atmosphere they create, may affect the child’s attitudes, values, and
behavior and foster or inhibit the development of his potential. These statements
characterize not only the general effects teachers may have but also the very
direct effect they may have on a pupil’s creativity. Consequently, it is important
to know how teachers regard, reward, or punish behaviors related to the current
or future creativity of their pupils.*

Torrance (1962a) studied how teachers regard creative students by looking at
the characteristics that differentiated highly creative students from less creative
ones. The definition of creativity he used in this study was how well the students
scored on Guilford-like tests. The highest-scoring (most creative) boy and girl in
each of 23 classes in grades one through six in three elementary schools were so
selected. They were matched with other pupils (lower-scoring and less creative
ones) on sex, IQ, race, school grade (and therefore teacher), as well as age.

Studying his groups, Torrance (1962a) learned that the highly creative pupil’s
work was “characterized by humor, playfulness, relative lack of rigidity and
relaxation [p. 78].” Their ideas were * ‘off the beaten track, outside the mold’
[p. 78] . What kinds of reputations did these highly creative pupils have? That

*A good deal of the research on creativity at the elementary and high school levels has
been conducted by Torrance. Much of what is presented in this chapter is based on his
work, and additional material can be found in his books that are listed in the bibliography.
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they (and this was especially true of the boys) had “silly, wild, or naughty
[p. 8] ideas. Thus, although the pupils scored high on tests of creativity, and
therefore we might assume they had good ideas, those ideas they verbalized in
class were denigrated. While it may well be that the test scores and verbalized
ideas are not correlated, it is implicit in Torrance’s presentation that they are
and that the good ideas are denigrated.

To learn the kinds of behaviors actually rewarded or punished by teachers,
Torrance er al. (1964) undertook a cross-national study involving Germany,
India, Greece, the Phillipines, and the United States and found that there was un-
due punishment “‘of the child who is courageous in his convictions, the intuitive
thinker, the good guesser, the emotionally sensitive person, the individual who
regresses occasionally, the visionary person, and the one who is unwilling to
accept something on mere say so without examination of evidence [p.24].”
This is the kind of behavior that would be associated with creativity.

If this is the kind of behavior that is punished, what kind of behavior is
rewarded? In the study just reported Torrance et al. (1964) found that “being
courteous, doing work on time, being obedient, being popular and well-liked,
and being willing to accept the judgments of authorities [p. 24],” are rewarded.
All of this sounds very much like the picture of the highly socialized, con-
forming, and noncreative child.

These results obtained at the elementary school level are consistent with
those obtained by Torrance in 1959-1960 in a survey of high school science
teachers in Minnesota. These teachers were asked about their teaching objectives,
which were then classified as belonging to one of the five mental operations that
are so central to Guilford’s work: cognitive, in which the individual becomes
aware of and familiar with material; memory, in which the emphasis is on
memorizing and thorough learning; convergent, in which the emphasis is on the
correct attitude and correct solution; divergent, independent, creative thinking;
evaluative, critical thinking, judging, and assessing.

The data in Torrance’s survey indicated that, by far, the teachers’ objectives
fell into the cognitive area (70.7%), the next largest percentage fell into the
convergent thinking area (18.7%), and the smallest percentage (1.7%) in the
divergent thinking area. The divergent thinking area is regarded as most related
to creativity, yet the smallest percentage of objectives for these high school
social science teachers fell into this area.

That which teachers reward is reflected in day-to-day teaching activities, but
it is most concretely and most importantly, and with some degree of finality,
manifest in the grades teachers give their students. Drews (1961) gathered data
in this area by studying the grades teachers gave three types of gifted high school
students: the studious achievers, the social leaders, and the creative intellectuals.
Teachers, it was found, gave poorest grades to the creative intellectuals. How-
ever, when the groups were tested with a test of a wide range of information, the
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creative intellectuals performed better than either of the other two groups.
Apparently the studious group reviewed and prepared for the examinations, as
usual. The social leaders, who read very little, studied what they knew would
yield a “pay-off.” The creative intellectuals read college texts and books on
philosophy or some other book which, on the face of it, had no immediate
relevance to the examination.

At the college level, with engineering students, it was found that teachers’
judgments of their students’ creativity correlated with the students’ achieve-
ments in these courses (MacKinnon, 1961b). In other words, these teachers were
saying that they rewarded creativity. It would have been interesting if there had
been an opportunity to relate the predictive value of the grades in this study to
future creativity. Since the data in this study indicate that teachers believe they
are grading creativity, it is reasonable to ask whether their concept of creativity
is the same as that held by others outside of school. A follow-up of this group
could provide an answer to this question. Other studies of the predictive value of
grades lack data on earlier teachers’ judgments of creativity.

At the moment available research indicates that grades are not good pre-
dictors of students’ future creativity. MacKinnon (1960, 1961b), for example,
found college grades do not predict well the future creativity of the architects
and research scientists he studied. Indirect corroboration for this finding comes
from a study by Holland (1960) in which it was found that the personality
characteristics of students who get high grades are different from those that
characterize creative adults.

We see then that the cumulative research evidence indicates that teachers, in
general, and no doubt there are exceptions, do not foster the development of
creativity. They denigrate the ideas of students who are otherwise regarded as
creative; they reward conformity. While some of them may believe they are
rewarding creativity, the grades others give their pupils do not predict or
correlate with creativity in the “real” world of adult life. (College and graduate
school admissions officers, as well as personal officers in companies, and those
who give scholarships and grants on the basis of grades might well take note of
this last point if they wish to pick creative people, for all too often they make
their judgments of students on the basis of grades in the school transcript.)

With the foregoing summary in mind, three questions arise: First, are pupils
aware of other reactions to their behavior? Second, are rewards actually effective
in reinforcing creativity? And third, are teachers’ attitudes and motivations as
important as we suggest?

Torrance and his co-workers conducted studies that provide indirect evidence
in answer to each of the questions. They (Torrance et al., 1964) asked children
they studied to make up stories about animals and people who do not do the
usual thing, who do not conform to the group but rather differ and diverge from
it. Analysis of these stories indicated that in half of them the children perceived
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“some kind of pressure against divergent characteristics [p. 35].” Assuming that
they identified with the heroes of the stories, it is apparent that the pupils are
aware of reactions against characteristics related to creativity. And if so, it is
conceivable they might be reluctant to reveal their uniqueness, individuality,
originality, and creativity. It might take a good deal of courage to fight perceived
pressures against differences. Not many pupils have such courage. Do we lose a
number of potentially creative adults as a result?

That rewards in the school system can direct children’s behavior into more
creative channels is indicated in another study reported by Torrance et al
(1964). In it, pupils were asked to write an imaginative story. In one set of
conditions the primary reward was for originality, and the secondary reward was
for correctness. In the second set of conditions the primary reward was for
correctness and the secondary reward was for originality. What were the effects
of this differential reward system? When the primary reward was for originality,
pupils “wrote more original and more interesting stories than their peers in the
other condition and tended to write longer stories but made more errors
[Torrance et al., 1964, p. 15].” When originality and fluency were selected for
primary and secondary rewards, it was again found in a creative writing experi-
ment that when the primary reward was for originality pupils “produced almost
twice as many original ideas as their peers in the other condition and their
fluency was not significantly reduced [Torrance et al., 1964, p. 15].”

With regard to the effects of teachers’ motivations and attitudes there is still
another study by Torrance ef al. (1964) in which pupils of teachers with positive
attitudes to and motivation for creativity were compared with pupils of teachers
who felt less strongly about creativity. These pupils were studied with tests of
creative thinking administered 4 months apart and in a creative writing experi-
ment carried out over a 3-month period. During the time periods that elapsed
the pupils were in the classes of the teachers of different attitudes as indicated
above.

Few significant differences in pre- and posttest measures of creative thinking
were found. But there were significant gains in creative writing. A study by
Brandwein (1955) also found that some teachers played important roles in the
lives of creative persons. These teachers did remarkably well in producing
students who were creative in their later years. Unfortunately, Brandwein does
not present a full discussion of these teachers’ characteristics.

Possibly teachers who emphasize creativity or who serve as models for
creativity for their pupils are in the minority. This seems to be the conclusion
one is drawn to as a result of the observations of researchers and workers in this
field. Torrance (1962a) tells us, “From my observations of many elementary and
secondary teachers, it is clear that many of them endeavor to reduce the
variability among the students whom they teach [p.144].” One teacher is
quoted by DeHaan and Havighurst (1957) as saying, “When I am finished with
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my class in June, the slow children are a little faster, and the fast have slowed
down a little [p.208].” With this kind of homogenization, the autonomy and
individuality that breeds creativity is unlikely to survive.

A study that Torrance (1965) conducted in this area involved an attempt to
learn how teachers and student teachers talk with children about creative writing
and creative work. The teachers were presented with stories written by two
elementary school children and asked to tell what they would say to them.
“Many of the plans offered,” says Torrance, “reflect again man’s strong needs to
punish and to pity. Criticism and praise are among the favorite weapons and
defenses of the respondents [p. 186].” The teachers did not try to involve the
pupils’ problem-solving skills or their self-evaluative approaches. Few of the
teachers and student teachers other than those who were mental health students
were aware that the mental health of the pupils who wrote the stories might
have interfered with what they did. According to Torrance these teachers
“apparently lack the concepts and/or vocabulary with which to communicate
with children about their creative writing [p. 186].”

The Teacher in the Social Context

The material presented thus far paints a rather dismal picture of the teacher’s
negative relationship to pupils® creativity. Is this a deserving description, or does
a teacher merely become a target for criticism when creativity is blocked? There
is good evidence that teachers do not necessarily reinforce their pupils’ creativity
and they are directly responsible for failing to do so. At times, however, it
appears as if the teacher becomes a target for criticism because he or she is an
available target but not necessarily the correct one.

That they are sometimes needlessly blamed in this area occurs even among
researchers. Getzels and Jackson (1962) expressed surprise that teachers pre-
ferred high IQ students over the average students but the high creativity students
they studied were not so preferred. Unfortunately a reevaluation of their data by
other investigators (Wallach & Kogan, 1965) did not support this statement. The
reevaluation indicated that while teacher preference scores for the high IQ
students were higher than those obtained by the high creativity students, the
difference between the two groups was not statistically significant. In other
words, statistically speaking, the teachers did not actually prefer the high IQ to
the high creative students. There were no real differences in how the groups were
preferred.

Teachers are part of a social system and subject to all the pressures in it that
may militate against creativity. Their social system is composed of their pupils’
parents, a board of education, a principal, etc. If these others do not want
creativity, the teacher is unlikely to foster it. Torrance et al. (1964) report that
“teachers may volunteer to carry out creative thinking activities, [but] they
tend to be inhibited in doing so, if the principal is not involved in the
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experiment and does not give his direct approval [p.33].” This is consistent
with results of another study (by Jex, reported in C. W. Taylor, 1963). Jex gave a
written test of creativity to high school science teachers who came to the
University of Utah to obtain their master’s degree in science. Their scores on this
test correlated negatively with the ratings they received from their supervisors or
principals for their previous year’s work. Those with the higher creativity test
scores received the lower ratings from their principals. Torrance et al.’s and Jex’s
material would support the idea that, if teachers are not rewarded for their own
creativity, why should they be expected to reward the creativity of their
students? The material also points to the possibility that the problems do not
always lie with the teachers, and that to have the school system become more
oriented to stimulating creativity and rewarding it, it is necessary to start at
the top.

Starting within the society and at the top of the educational system would
certainly have important effects for stimulating more creativity in the school
system. Some specific suggestions in this area will be made later. At this point,
though, one potentially potent group that can be of much influence in this
regard is the pupils’ parents. It is likely that if parents demanded an educational
system that emphasized more creativity, they would get it. Parents should
influence not only the school system, but their own children in this regard.
Consider the effect if mothers were to ask their children not how good they
were but how creative they were in school that day. Is it not plausible that
parents’ lack of concern with creativity is the reason that schools do not do
more in the direction of focusing on and rewarding creativity?

Classmates

The other critical social ingredient in the classroom is a pupil’s classmates,
who constitute the peer culture. Small children in groups can be as constructive
or destructive as any adult peer culture. They serve not only as an audience for a
child’s behavior but also as a social group within which the child can find
satisfaction for his social needs. The peer group plays very critical roles. Its
receptiveness or criticism of a child and his ideas, the subtle social pressure it
exerts that leads to acceptance of the child as a member of a group or to
isolation may serve to reinforce certain behavior patterns and inhibit others.

As with teachers and adults, so a child’s social and emotional experiences
with his classmates may affect his feelings of self-worth and confidence—feelings
that are critical for effective fulfillment of the creative process. On the cognitive
side, the child’s attitude toward knowledge, his capacity and willingness to learn
on his own, his capacity to evaluate the validity of data, his reasoning and
problem-solving ability may also be critically affected by the total educational
experience.
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Classmates as well as teachers in the study (Torrance et al., 1964) reported
earlier regarded pupils with high scores on creativity tests as “naughty,” “silly”
and as having “far out” ideas. One might well wonder if classmates arrived at
such evaluations by themselves or whether they were merely imitating their
teachers. No data are reported on this matter in this study but in another. The
other study is one by Torrance et al. (1964) that focused on the creative child as
a minority of one in a group. (This is a particularly interesting study because
adults often complain of what happens to them when they are a minority of one
in their scientific, artistic, or work groups.)

If one child is definitely superior to others in his group on creative thinking
ability, he usually finds himself under pressure to be less productive and less
original. And when he makes good contributions to the group’s successful
achievement of its goal, he is usually not given credit for his contribution
(Torrance et al., 1964).

In this study, Torrance (1962a; Torrance et al., 1964) worked with groups of
five children. One of the five scored high on divergent-thinking tests; the
other four did not. All groups had the task of planning a demonstration of how a
toy works. Of the 25 children who were high on the divergent-thinking tests,
70% initiated more ideas than other members of their groups. What were the
reactions of the other children? They resented the most creative member. Only
25% of these other children were willing to recognize that his contributions were
the most valuable. The typical group also developed sanctions and methods for
controlling the behavior of the most creative child. These took the form of
openly expressed hostility, criticism, ridicule, rejection, and ignoring the creative
child. In the higher grades (five and six) “organizational machinery” was used to
control the creative child. He was elected to an administrative position (shades
of adult life) or he was made to record the minutes of the group or appointed
secretary with paper work to do—no doubt to keep him occupied and to make
certain that he would be kept quiet and not offer suggestions.

In another study Torrance et al. (1964) asked, what would be the effect on a
child’s abilities if he were put in a group of children with the same ability
(homogeneous grouping) as against a group in which the children had different
abilities (heterogeneous grouping)? In this study two groups of students were
established—one on the basis of IQ and the other on the basis of divergent-
thinking scores. The students in all groups were asked to explain how a scientific
toy worked. Among the results found were that when creative problem solving
was required, homogeneous grouping reduced stress, the less creative participants
could become more productive, and all participants enjoyed more what they
were doing. Members of the hoinogeneous groups were more satisfied with their
work. Less capable children in homogeneous groups felt more self-confident and
had more self-esteem. The more able student was more modest and self-effacing
in homogeneous groups, and the child with the highest IQ in the heterogeneous
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groups was expected to produce more ideas, and when he failed, he felt that he
had let the group down. Heterogeneous and homogeneous groupings thus can
have a variety of effects. Comparing the data from the study of the minority of
one with the grouping data, it is apparent that homogeneous grouping has a
more positive effect on the creative students and that less creative ones also do
better under these conditions.

Competition can be characteristic of the classroom situation. How does it
affect creativity? Torrance (1962a; Torrance et al., 1964) studying children in
grades one through six found that competition produced greater fluency, flexi-
bility, and originality in creative thinking tasks. When the effects of competition
were compared with those obtained when pupils were given practice in thinking
up ideas, the effects of competition were reduced but not eliminated.

These findings were obtained in a study by Torrance (1962a; Torrance et al.,
1964) where he asked elementary school children to recommend improvements
for a stuffed toy dog. An award was promised to one group for the best
solutions. The performance of this group was then compared with another group
that had had previous practice with a similar task in which the toy was a fire
truck. The competitive group did better than the practice group in scores on
different divergent-thinking measures. The competitive group was better in
fluency scores only in grades four to six and in flexibility scores in grades two
and four.

The effects of competition are no doubt numerous and require further study.
If nothing else, it is conceivable that their effects may vary as a function of age.
There is some indirect evidence at the college level that competition may work
to the detriment of creativity. Buhl (1961) administered the AC Test of Creative
Ability to 167 freshman engineering students. One finding of this study
was that the highly creative student as measured by this test wants to be
an average student. Apparently, one of the reasons for this is that if he excels, he
will be alienated from the social relationships he desires. The highly creative
student admits to being faster than most but believes that, with the exception of
sports, he must conform to the average.

Data have been presented on some of the negative effects that peer groups
can produce. Can they also produce positive and constructive effects? The
results are not highly conclusive, although they lean in a positive direction.
Torrance (1965) found that when classmates evaluate a work creatively (by
suggesting additional possibilities) rather than critically (in terms of its flaws and
deficiencies) “the weight of the evidence definitely leans on the side of the
creative rather than of the critical peer evaluated condition [p. 170].”

Creative Pupils’ Reactions to Classmates’ Behavior

How do creative pupils respond to their classmates’ reactions to them? To
illustrate these we limit ourselves to the study presented earlier in which the
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creative pupil was a minority of one. In this study (Torrance et al., 1964) a
variety of reactions was found. Some of the creative children reacted to the
behavior of their peers with compliance and going along with the wishes of the
group. Others became aggressive against the group or showed a great deal of
persistence in spite of everything; they ignored the criticism or acted the clown
(which appeared to be their means of directing attention away from their ideas
and gaining group approval for their exhibitionism). Others went off and worked
by themselves, particularly those in the lower grades. Some became apathetic
and were silent and preoccupied. Some fluctuated from one strategy to another,
in a trial-and-error attempt to make an adjustment to the situation. Still others
foreswore their intellectual leadership and offered minor aids to others.

It would appear from all that has been said about teachers’ and classmates’
reactions to the creative pupil that he or she is the “poor” and “helpless target”
of others’ jibes— the undeserving target of their criticism. Before accepting this
idea uncritically, though, we have to reflect that creative school children some-
times provoke others’ reactions and bring on their own problems, difficulties,
and social rejections. At the second-grade level Torrance {1962a) found that the
highly creative pupils were unpleasant, inconsiderate of their groups, possessed
little or no goal orientation and little or no identification with the group, and
did not pay attention to the leaders, who might have been their less creative
peers.

At the third grade, creative students tended to work independently and were
ignored. The same held true for the fourth grade. In this grade they also assumed
little responsibility for leadership and, in turn, received little credit for their
contributions. In the fifth grade the highly creative children showed more
leadership “than in the fourth grade but brought upon themselves open criticism
and attack for ‘being too scientific,” ‘being too greedy,” and such [p. 124].” In
the sixth grade these patterns became more pronounced.

One of the problems inherent in the study just presented is the proverbial
chicken-egg problem: are the creative children provocative because that is their
motivation and personality, or are their negative personality characteristics
reactions to the frustrations they experienced and defenses they have erected
against the barbs and taunts of others? Since the criterion of creativity in many
studies presented is a Guilford-like test or one developed by Torrance, we must
bear in mind that these are primarily verbal tests rather than tests of mechanical
or scientific creativity. It is therefore conceivable that pupils who score high on
these tests may be so verbal in the presence of others as to irritate them. On the
other hand, several studies were presented in which teachers and classmates were
quite negative to creative pupils—witness especially the study where the creative
pupils were a minority of one and how “organizational” procedures, like making
them secretaries, were utilized to constrict and confine them. Also, they were
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not even given credit for their good ideas. Similar experiences by creative adults
stir them to antagonism; consequently, can we not expect similar behavior on
the part of youngsters?

Whatever the case, it is apparent that to gain better understanding of the
behavior of the creative pupil and reactions to him, longitudinal studies starting
with the early school years and going on for some period of time would be
desirable. In such longitudinal research attention might well be paid to the areas
in which pupils manifest their creativity, for it is conceivable that the negative
reactions reported are consistent with the verbal rather than the nonverbal
creativity areas.

The Atmosphere of Schools *“‘in General”

To know how the teachers, classmates, and school “atmosphere™ affects a
pupil’s creativity requires the study of each situation separately. To characterize
schools “in general” is hazardous. Nevertheless, investigators who have studied
the problem of stimulating creativity in the school system have found that pupils
do encounter numerous obstacles and stumbling blocks to their creativity.

Previously (page 156) Torrance’s (1965) work was reported on how teachers
and student teachers lacked “the concepts and/or vocabulary with which to
communicate with children about their creative writing [p. 186].” There are
other reports also.

Suchman (1961), involved with the development of “discovery through
inquiry,” observed that pupils lacked in autonomy and productivity probably
because they relied on “‘the authorities””—teachers, parents, books—to shape
their ideas. When these children were given new data, they did not organize what
they had; they did not go about seeking more data;and they rarely tried to test
hypotheses or draw inferences. They would, instead, offer conclusions they
could not support or produce “a string of stereotyped probes that led nowhere
[p. 155].” They did not try to discover any new concept even when everything
necessary for doing so was available to them, presumably because they were
accustomed to having things explained and presented to them.

Covington (1968), another worker in the area of stimulating creativity, had
experiences quite similar to Suchman’s. He felt that most school children are not
well prepared for creativity. At the fifth and sixth grades, for which he had data,
he felt that the students were sorely lacking in ability to think of any kind of
ideas, let alone clever or novel ones. The students did not understand originality
and were not capable of planning their work so that they could get involved in a
creative project for any prolonged period.

Before turning to what can be done about the problems raised in the research
presented and what can be done to stimulate creativity, let us turn to another
important area of inquiry—the teaching techniques used.



162 8. Affecting the Preparatory Stage

TEACHING TECHNIQUES AND PRACTICES

Needless to say, there are many teaching techniques, and to deal with them
all here is beyond our scope. Those selected for discussion are ones that result in
problems and obstacles for creative work, and at the same time there are
procedures discussed elsewhere in this book that can counteract these effects.
The first problem area involves the effects of a teaching practice on a student’s
set or attitude to prior information. The second practice involves the use of
evaluation as part of a teaching technique.

Set or Attitude to Prior Information

One of the age-old findings in psychology relates to the effects of set or
attitude on human behavior. When a person is given and accepts instructions in a
psychological experiment, he is set to respond in a certain way. He will behave in
terms of his set or attitude and disregard or omit from his response that which is
not consonant with the set. If the experimenter instructs a cooperative person to
say what he sees on a chart that has both red and black figures, the person will
be free to select what he wishes; but if he is told to see what the red object looks
like, he will most likely respond only to it and not to anything else. This is
obviously a simplified version of the effects of a set. Nevertheless, it makes the
point that we carry within us sets or attitudes that determine what it is we select
and respond to from all that is available in our environment. This is most
apparent in the layman’s use of the term attitude. We ask someone for his
attitude to something with the knowledge and expectation that he carries within
him tendencies or sets to respond in certain ways to stimuli, events, people, etc.
in his environment.

Sets and attitudes are inculcated in us through a variety of life’s experiences.
Limiting ourselves strictly to the school situation, it is apparent that they get
their start in how teachers ask or teach us to look for, respond to, or evaluate
what they present or what they ask us to seek out. Investigators of teacher-
student interactions (Torrance, 1965) point out that teachers emphasize critical
and evaluative rather than creative attitudes on the part of their students. They
are most likely to ask their students to look at a piece of work and to criticize or
evaluate its deficiencies rather than to respond and add to its positive charac-
teristics.

These sets are inculcated and reinforced throughout the pupil’s experience.
Consequently, if he is set to look for deficiencies, or if he has a negative attitude
or approach to what is, for him, new knowledge or what the experimenters in
studies described in the following paragraphs call prior information, then we can
expect that the pupil will respond negatively and will not respond to, or will
have difficulty responding to, stimuli creatively. This behavior may generalize to
other situations. The student becomes quick to see deficiencies in his own as
well as other’s work.
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While the psychological research literature contains many studies of the
effects of set and attitude, we limit ourselves here to a sampling of those
focusing on creativity. In one, undertaken by Torrance et al. (1964), each of
three groups of students was given different types of instruction to apply to
their readings: (1) to retain ideas that they read about; (2) to evaluate them; and
(3) to improve upon them (the creative set). These groups was later given four
types of tests: cognitive, memory, evaluative, and creative. The results were that
the creative set group had the highest mean on the creative items; the evaluative
set group had the highest mean on the evaluative items; and the memory set
group had the highest mean on the cognitive and memory items. Thus, the kind
of set an individual takes to new information affects how he deals with it.

If, then, teachers are more involved in giving their students sets to be creative
rather than critical, the former should produce more creative ideas than the
latter. These are the results obtained by Torrance (1959) with students in an
educational psychology course. They were asked to examine reports in the
literature that they selected themselves. The 100 graduate students who partici-
pated in this research were divided into two groups. They did not differ from
each other in a pretest of “Creative Thinking in Mental Hygiene.” One group was
to examine research reports critically, and the other was to examine them
creatively.* When the new ideas were evaluated during the second half of the
course, those who had taken the creative attitude had produced more good
ideas.

Since Torrance’s students were permitted to select their studies from the
literature, the results might have been affected by either the students’ attitudes
or the type of information to which they were exposed. To answer the questions
involved, Hyman undertook two studies. In the first (Hyman, 1961) engineers
participated in the study and in the second (Hyman, 1964) students partici-
pated. The combination of both studies provides rather interesting information.

For the first study Hyman worked with 36 recently hired engineers at the
General Electric Company, to whom he presented a practical problem—one that
had been worked on by other engineers already employed in the company. The
problem was entitled the Automatic Warehousing Problem which involved the
development of a system for the automatic recognition of boxes to fulfill certain
requirements. The 36 engineers were divided into four groups of nine each on
the basis of type of information they received and the kind of evaluation they
were to carry out. There were two categories of information—homogeneous and
heterogeneous. The former consisted of four solutions which had previously
been developed by already employed engineers, and the solutions were so
selected that they were essentially variations of each other. For example, boxes

*Reports on the research were completed by the first half of the course, and the new
idea project was completed during the second half of the course. New ideas were evaluated
on five criteria of “inventive level” and five criteria of completeness and adequacy of
presentation.
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could be marked by colors, magnetic materials, radioactive paints, etc. The
heterogeneous condition also consisted of four solutions which had also been
developed by already employed engineers. These were “four different and
non-overlapping answers [p. 153] ’—e.g., separating the boxes by size and shape,
position of the boxes on the conveyor belts.

Each of the informational conditions was associated with two evaluation
conditions: Constructive Evaluation, in which positive aspects or advantages of
the solutions were to be noted; and Critical Evaluation, in which as many faults
that could be found in the solutions were to be listed.

When the engineers completed their evaluation tasks, they were asked to
develop their own solutions to the problem; to select what they regarded as their
best solution and to develop it in some detail; and then to rate how well they
were satisfied with their solutions. Finally, to determine whether there was any
carryover, or transfer, of their experience, they were asked to think up new and
useful applications for a process that involved changing the temperature of
certain crystals and the consequent changes that then appear at the ends of the
crystals. Relatively little is known about this process. In working on this
problem the subjects again had to develop as many applications of the process as
they could think of, to select their best idea and develop it in detail and, as
before, to indicate how satisfied they were with their solutions through the use
of 21 different bipolar adjectives: “ordinary-unusual,” ‘unsound-sound,’ ‘original-
unoriginal,” etc. [Hyman, 1960, p. 74].”

Before turning to the results of this study, it is important to point out several
aspects of its design that make it relevant to our purposes. The problem that the
36 newly hired engineers worked on had already been worked on by others and
solutions had been suggested. This is analogous to the student’s situation in
which he is presented with problems in his field and the kinds of solutions that
others have already thought of. Consequently, this study concerns itself with
whether knowing what others have done on a problem affects what one does.
This is an extremely interesting question, for sometimes we wonder if learning
what others have done with a problem might not stultify our own efforts. A
person might have solved a problem differently if he had started off without any
previous knowledge of what others had done. And as with educational materials
the student can be presented with answers that are essentially variations on a
theme (homogeneous information) or answers that are quite different from each
other (heterogeneous information), suggesting that variety in solution is ex-
pected and reasonable.

Students can take certain attitudes to their information, so the experiment
concerned itself with constructive and critical evaluation conditions. A student
can read and learn information in a “friendly” manner, with the attitude that he
can build elaborately upon it, or he can orient himself to looking for and
concentrating his effort and attention on its deficiencies.
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Of significance to educating for creativity is not only the students’ attitudes
to creativity but whether or not these attitudes will actually affect students’
behavior when they have to develop their own solutions. So Hyman asked his
engineers to come up with their own answers; pick their best one; and tell how
satisfied they were with their solutions. Is it possible that just as they are
instructed to think of others’ work constructively or critically, they will think of
themselves and their own work in the same way?

Turning to the results of Hyman’s study, we shall consider first the results of
the Automatic Warehousing Problem and then the transfer problem. It will be
recalled that after the subjects evaluated the information they were given, they
were asked to come up with their own solutions to the Automatic Warehousing
Problem. These solutions were rated for creativity by engineers already ac-
quainted with the problem. The results confirmed Torrance’s findings. The
subjects who were in the Constructive Evaluation condition produced ideas
that were rated significantly higher in creativity, and they tended also to
produce more ideas than those in the Critical Evaluation condition.

The specific evaluation condition also affected the content of the final
solution to the Warehousing Problem. The most common solution to the
Warehousing Problem was marking the boxes in some way. And all of the
solutions that were high in creativity fell into this common category. Signifi-
cantly more of the individuals who were in the Constructive Evaluation condi-
tion came up with such answers than did those in the Critical Evaluation
condition.

No significant effects were found as a result of type of information condition
or due to interaction of the evaluation and type of information condition.

Regarding the other question raised by Hyman—whether the effects of the
evaluational and informational conditions carry over to another problem—the
data indicated that as before and as in Torrance’s study, the Constructive
Condition again resulted in solutions that were rated higher on creativity than
those in the Critical Condition. The Constructive Condition also resulted in a
significantly larger number of suggested solutions.

The effects of type of information involved approached but did not achieve
significance. In this instance heterogeneous information tended to facilitate
creativity. There was no significant interaction between evaluation condition and
type of information.

It will be recalled that in the Warehousing Problem the evaluation condition
was related to the content of the final solution. For the transfer problem it was
found that the type of information rather than the evaluation condition was
related to content of solution. Thus, significantly more subjects in the homo-
geneous condition developed a solution involving temperature; heterogeneous
groups tended to develop more uncommon and unique solutions and more
different solutions (Hyman, 1960).
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There were no significant differences on the transfer problem in the subjects
ratings of their own satisfaction with their solutions. Looking at the adjectives
the subjects checked, “the Homogeneous Groups tended to describe their
solutions as more ‘sound,’ ‘satistactory,” ‘clear,’ ‘valuable, ‘inspired,” ‘practical,’
and ‘sensible’ [Hyman, 1960, p. 82].”

In conclusion, Hyman’s study shows the effect of an individual’s attitude
toward prior information on how he handles later problems. A person’s attitude
operates independently of the type of information involved. It is conceivable,
however, as Hyman points out in the next study, that in certain circumstances
type of information may be more important.

This second study (Hyman, 1964) is very similar to the one just described
except that students rather than engineers were involved. They were 74 male and
92 female undergraduates who were exposed to different types of information
under varying sets. The problem the students were asked to solve was how to get
more European visitors to the United States. The two types of information
consisted of four common ideas and four rather uncommon ideas. Again, the
studies had two sets: a constructive evaluation set in which the students were
given 20 minutes to list as good characteristics as they could think of about the
ideas they were presented with; and, a critical evaluation condition in which the
subject had 20 minutes to list all the weaknesses of the ideas. Thus there
were four groups. (1) A group that worked constructively on common ideas. (2)
A group that worked constructively on uncommon ideas. (3) A group that
worked critically on common ideas. (4) A group that worked critically on
uncommon ideas. A fifth group was added as a control group. It worked for 20
minutes on syllogisms.

After the students worked as just described, they were given 20 minutes to
come up with their own solutions to the tourist problem and then they worked
on two other problems to study transfer effects. Finally, the students rated ideas
related to the Tourist Problem.

The students’ solutions were rated on a “‘global scale of overall effectiveness
[p. 72]” and while both male and female constructive groups produced more
effective solutions, the results were not statistically significant. But there was a
difference in the content of the solutions as a function of the experimental
conditions. The constructive groups used the ideas they were given. In a sense
they grafted something of their own onto these ideas. The Constructive-Common
group produced ideas that were a little different from those produced by the
control group. The Constructive-Uncommon group produced ideas that were
quite different from the control group.

The critical evaluation groups essentially did not employ the ideas to which
they were exposed. The Critical-Uncommon group produced ideas only slightly
different from those produced by the control group, and the Critical-Common
group produced ideas that were greatly different from the control group. Since



Teaching Techniques and Practices 167

the Critical-Common group was forced to come up with responses that were
different from the common or “dominant” ones, this was the one group that
Hyman says could be said to have engaged in problem solving.

All groups were equivalent in quality of ideas produced, as previously pointed
out. Therefore, Hyman says, if one should want to say that the group that
achieves its quality through more unusual methods can be said to be more
creative, then under these conditions the Constructive-Uncommon and the
Critical-Common groups “produced the most ‘creative solutions’ [p. 73].” The
Critical-Common group was the only one apparently involved in “thinking”
since they were the only ones that seemed to be doing any work to arrive at

their solutions.
Hyman also had the students in this experiment rate 13 different ideas pro-

duced by other students to the Tourist Problem. Among the ideas rated were both
the four common and four uncommon ideas that the students worked with pre-
viously. Constructive groups rated these previously evaluated ideas only a little
more positively than did the control groups, while the critical groups rated their
ideas much more negatively (and significantly so) than did the control groups.

Hyman points out that it should be noted that the effect of the students’
attitude was quite specific and that it did not spread to the other items. Those
individuals who were made more negative about a set of items limited their
negative attitudes to these items only. Their negative attitudes did not spread to
the other items.

Important differences between this study and that reported previously for the
engineers on the Warehousing Problem need to be underlined. In the study with
the engineers, constructive groups produced significantly more creative solutions
than did the critical groups. The effects of the constructive and critical condi-
tions spread to another problem. In the student study the effects were limited to
the particular information evaluated. They did not spread.

To account for the differences in the results Hyman suggests two reasons. The
two groups were differentially prepared for their tasks. The engineers dealt with
a problem central to their professional interests, and they had had experience
with different aspects involved in the solution to the problem. The students
dealt with a problem that was peripheral to their main interests, and they had
little knowledge about it. These differences might account for the differences in
results. Since the ideas the engineers were to evaluate were central to their
interests, the effects of the evaluation would therefore be more central and
widespread. For the students the problem and its issues were not central to their
interests, hence little spread of effect would be expected.

The second reason Hyman pointed to was the task’s characteristics. The
Automatic Warehousing Problem “demanded a tightly organized system to meet
certain requirements. The possible answers were mutually exclusive in the sense
that the proposal of one system necessarily ruled out the proposal of other
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systems [Hyman, 1964, p.75].” The students’ problem, the Tourist Problem,
“could be handled by a loosely organized package of ideas for dealing with
various subproblems [p. 75].” Thus we have here the importance of the task and
the demands it makes on critical variables in such research. Hyman (1964) says,

Our subjects were quite consistent in stating that the task demands practical
and effective ideas, but no original or creative ones. They seem to be saying
that, until the more obvious ideas for solving the Tourist Problem are tried
out, we cannot tell whether there is a need for ““a more creative approach.” I
think in retrospect that they are right. It is only when the common ideas are
shown to be ineffectual, or if competing goals have to be satisfied, or if some
other hurdles have to be overcome, that creativity may be called for. In line
with this thinking, we have already started to build hurdles and conflicting
goals into the experimental tasks that we give our subjects. The slight
evidence that we have accumulated so far suggests that we may be right in
surmising that our induced attitudes and informational conditions produce
more general effects under conditions where subjects are solving problems
with built-in conflict [p. 76].”

In summary, then, research on the effects of sets on prior information
indicate that teachers need to be quite cognizant of how they predispose or
orient their students to available information. The orientation or set that
students are given (or that we as adults take) affect that which we select from
what is available and how we will use it. In general if we are oriented creatively
we are more likely to build on available information and probably even elaborate
upon it creatively. On the other hand, a critical orientation will also affect what
we select and retain. Moreover, it will have a limiting effect on the use of
information for creative purposes. In general this statement is no doubt valid,
but future research will probably indicate that it varies as a function of types of
persons and types of problems involved. As more of this evidence becomes
available we shall be in a better position to tailor orientations to the character-
istics of both students and problems in the hope that more of available creative
potential will be manifest.

EVALUATION AND PRACTICE

One of the most ubiquitous characteristics of classroom situations frequently
commented on is evaluation. Students are constantly reminded by their teachers
of how well they are doing. And when teachers themselves do not evaluate a
student’s performance, they will frequently have other students evaluate his
behavior with the rationalization that it makes all students “sharpen their wits”
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and helps them develop their powers of critical thinking and judgment. All of
this evaluation probably serves one major purpose—to keep the child in line.
With evaluation of everything he does the child is unlikely to have any oppor-
tunity to play, explore, indulge his curiosity, etc. As Torrance (1965) puts it,
“My hypothesis is that children need periods during which they can experiment,
make mistakes, and test various approaches without fear of evaluation and the
failure that making a mistake implies [p. 148].” Consequently Torrance under-
took a series of studies of evaluation and a sampling of this research is presented
here.

One of these studies (Torrance et al., 1964) concerned itself with “Three
Kinds of Evaluated Practice.” In it Torrance studies all the pupils in the fourth,
fifth, and sixth grades in one elementary school. To them he presented his
Science Toy Task. This task was used both during a practice session and a test
session. During the practice session the experimenters engaged in three kinds of
evaluation—(1) criticism and correction; (2) suggestion of constructive possi-
bilities; and (3) combination of criticism and constructive possibilities. Among
the variables involved in this study were the number of toys demonstrated, the
number of uses demonstrated, number of science principles explained, number
of times experimental manipulation was invoked, etc.

Analysis of the data indicated that there were no significant differences in the
behavior of the three groups. However, when the data were analyzed in terms of
“frequency of application” of the experimental treatment, then the difference
was in favor of that group which had least exposure to any of the forms of
evaluation. In other words, the evaluations or the experimental treatments,
whichever they were, apparently interfered with the pupils’ behavior and actual-
ly served to inhibit them in their activities.

A second experiment by Torrance (1965) concerned itself with a comparison
of the effects of unevaluated practice but encouragement to experiment and a
second experimental condition in which the pupils received constructive positive
evaluation. The pupils in this study were those who attended grades one to six in
a Minneapolis public school. They were told that they were being studied to
learn how people develop unusual, interesting, and original ideas. A prize would
be awarded to each of three pupils who did in fact come up with the most
interesting and unusual ideas.

There were experimental and test tasks. The former consisted of an Incom-
plete Figures Task in which pupils were shown six incomplete figures on a sheet
of paper and asked to say what they could make from them. One form of this
task was used for practice purposes and another for test purposes.

The second task was the Picture Construction or Shape Task, in which the
pupils were given a sheet of paper, a small triangle, and glue and told to make a
picture by pasting the colored shape wherever they wanted and to add whatever
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lines they wanted. They were asked to think of a picture that no one else would
come up with. They could use pencils, crayons, or whatever else they wanted for
their pictures. For the test experiment the pupils were given a curved shape
instead of the triangle shape.

In the experimental condition that consisted of unevaluated practice plus
encouragement of experimentation, the students “were told to experiment
freely with different ideas and not be afraid to spoil or ‘mess up’ their drawings
because the practice session did not count toward winning the prize [Torrance,
1965, p. 151].” The pupils’ questions were answered as their questions arose.
After 5 minutes on the practice piece they could show what they had done to
the other pupils.

For the other experimental condition, that which involved constructive
positive evaluation, the pupils were told during practice to think up more
uncommon ideas, to put in more ideas, to elaborate and make their picture
more exciting. They were not told that their work did not count for a prize.
Too-frequent evaluation was avoided, as was the need to develop original and
elaborated ideas.

Productions on both previously described tasks were scored for a number of
dimensions regarded as related to creativity. The results are rather complicated,
varying as a function of grade level, etc., but rather than involve ourselves with
these specifics, it is best to point out that Torrance in summarizing his results
says that apparently children in grades one through four, that is, the younger
ones, were more strongly affected by adult evaluation than were the older ones
(grades five and six). The younger ones produced more creative work after a
period free from fear of making errors and lack of evaluation than was true of
the older children. Moreover, Torrance suggested that under unevaluated condi-
tions the younger children behaved more creatively “than under the best
constructive evaluation conditions [Torrance, 1965, p. 161].”

Not only adults practice or are encouraged to practice evaluation in the
school situation, but teachers also frequently encourage pupils, peers, to evaluate
each other. Consequently, Torrance (1965) also undertook a study of peer-
evaluated practice.

The design of this experiment was essentially the same as that in the one just
reported. Again, the Picture Construction and Incomplete Figures tasks were
used; students were told that experimenters wanted to learn how pupils thought
up original ideas; that prizes would be offered; and that the practice session did
not, but test session did, count for a prize.

In one condition, critical peer evaluation, the pupils were encouraged to
evaluate each other’s production at the end of each practice session. They
evaluated each other’s productions critically, pointing out what they thought
was wrong with each other’s ideas.
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For the creative evaluation condition pupils were asked to suggest possibilities
that would make stories more unusual and interesting. This creative condition
emphasized possibilities, whereas the critical condition emphasized deficiencies.

After the practice sessions the two tests were readministered and the effects of
the critical and creative conditions were studied in terms of gain scores. In other
words, how well a student did in the test session over the practice session was
considered a gain score. In addition to this total gain score, specific gain scores
for specific variables, e.g., originality, elaboration, etc., were also calculated.

The results for this experiment were “not highly conclusive.” Nevertheless
“the weight of the evidence definitely leans on the side of the creative rather
than of the critical peer evaluated condition [Torrance, 1965, p. 170}.”

Finally, we report one more of Torrance’s studies. We have seen that eval-
uated practice of all sorts has a negative effect on a pupil’s activities and that
unevaluated practice seems most desirable. But only one study has been reported
on this matter. Further support is necessary, and it comes from another study by
Torrance ef al. (1964). This study involved the investigation of teacher effec-
tiveness in an experimental mathematics course. Effectiveness was defined by
students’ test scores before and after the course. It was found that effective
teachers reported more “trouble-shooting or hypothesissmaking [p.23]” and
less criticism and praise than their less effective colleagues.

In another study, beginning teachers, while developing plans for discussing
creative writing with their pupils, were very concerned with the “critical and
remedial.” Experienced teachers, when encouraged to do so, did “show a slight
predominance of creative strategies over the critical and remedial [Torrance
etal, 1964, p.32].”

In summary, observations of schoolroom situations reveal all too frequently
that both teachers and classmates are quite prone to evaluation. In general, the
studies discussed in this section reveal that when classmates are constructive in
their comments, creativity is more likely to be manifest than when their
comments are critical. As for teachers, any kind of evaluation during practice
sessions is likely to have a negative effect on a student’s behavior on a later
similar task. No evaluation is better than constructive comments, for such
comments call the student’s attention to evaluation, and this can have negative
effects, for the student is likely to evaluate too early in the creative process and
to evaluate all he does. If the student is allowed to practice without evaluation
but with encouragement to explore and be curious about his materials, then he is
likely to be more creative than if he is evaluated.

Once again, however, it is necessary to express a word of caution. There is
some variability in the comments just made as a function of the student’s grade
level, and no doubt future research may show that they will also vary as a
function of the type of problem and type of student involved.
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TOWARD A SCHOOL SYSTEM THAT IS MORE
CONGENIAL TO CREATIVITY

It is evident that problems do exist in school systems that frequently militate
against creativity. The evidence presented earlier indicates the kinds of proce-
dures and interactions that are not fertile grounds for future creativity. At the
same time, the situation is not uniformly bleak. Indeed, creative adults have
gone through our school systems. Some must have had their creativity nurtured
and fostered in their schools, by their teachers, and even by their peers.
Whatever the case, our intent here is not to focus on limitations but to help
maximize the probability that creativity will be fostered in the future. Conse-
quently, we turn to several considerations which, depending on specific needs in
specific situations, may be of help.

Diagnostic Surveys

Schools at all levels in the school system vary in their attitudes toward
creativity and in the values they place on it. All too often the community does
not know where its school system stands on this matter; principals and teachers
may not even know. Ignorance about general issues is accompanied by ignorance
on specifics—the kinds of blocks and problems that exist within certain classes or
within certain areas of the school or within the total school system in a
community.

To foster creativity these problems need to be diagnosed and rectified. To
help in diagnosis, survey questionnaires can be constructed which focus directly
on the matter of creativity.* Techniques already exist for gathering data on
critical variables involved in the educational environment at the high school and
college levels (Stern, 1958; Stern & Pace, 1958; Stern et al., 1961). These might
be extended in some appropriate form to the elementary school level and, in
each of these, specific questions about creativity could be included.

Such a survey would be a step toward providing a community and a school
system with an assessment and an inventory of where it stands with respect to
creativity. Once the basic data are available, plans can be developed for creative
and constructive solutions.

Selection of School Administrators

School administrators and school principals play vital roles in promoting and
facilitating the creativity of their staffs, and especially of the pupils and students
within their schools. They have power, status, and prestige, and play critical
roles in deciding whether creativity will or will not be a value in the school
system.

*For techniques for the study of another kind of environment, Research and Develop-
ment laboratories in industry, the reader is referred to Stein (1959a-e).
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If change in a direction that might hopefully produce more creativity is
desired, one must start at the top. The school administrator must be influenced
to introduce certain changes. If changes are not forthcoming from him, if he is
not motivated to see them put into action, then little, if anything, is likely to
happen. He must set the value system and framework within which specific
methods might be developed and utilized to achieve desired goals.

A critical consideration for the principal in achieving his goals is how he gets
along with his teachers. Consequently, it is important to have some framework
or some guidelines in mind when selecting him. In this regard the following
statements by Torrance (1961a, 1962a) might serve well. Principals and school
administration might also be guided by Torrance’s suggestions. He says that the
good principal

Lets teachers know that he respects creativity and creative teaching.
Uses some regular system for obtaining teachers’ ideas.

Tolerates disagreement with his own ideas.

Encourages experimentation.

Avoids loading teachers with too many extra duties.

Makes it possible to try out new ideas without failure being ““fatal.”
Makes school atmosphere an exciting, adventurous one.

Avoids overemphasis on teamwork.

Holds meetings in which ideas are evaluated honestly.

10. Helps develop sound but exciting ideas from failure experiences.

11. Exposes teachers to the creative work of other teachers.

12. Makes it easy for new teachers to generate new ideas and stimulate the
staff.

13. Facilitates communication between teachers in his school and teachers
elsewhere working on related problems.

14. Occasionally questions established concepts and practices.

15. Carries on a continuous program of long-range planning.

16. Recognizes and tries to relieve tension when frustration becomes too
severe.

17. Maintains frequent communication with individual teachers but lets
them make most decisions alone [Torrance (1962a), p. 206].
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What kind of a person is a school administrator who can do these things? On
this Torrance (1961b, 1962a) also has some very valuable suggestions. First, as
to the kind of person he is, Torrance (1962a) says

1. He is a man of curiosity and discontent. He is always asking, “Why did
this happen?”’ or “What would happen if we did it this way?”

2. He is a man of unlimited enthusiasm for his job. He is restless, intense,
strongly motivated—completely wrapped up in what he is doing.
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3. He is a man with the talent of transmitting his enthusiasm to his
associates. He creates an atmosphere of excitement and urgency.

4. He is flexible. He keeps an open mind and is willing to accept and use
new information. He listens to new ideas and does not flatly dismiss ideas
with “don’t be ridiculous” or “we tried that before.”

5. He is unorthodox and boldly questions conventional ideas. He is goal-
oriented, not method-oriented. He is willing to pay the price in physical and
mental labor to achieve goals and is impatient with anything that gets in the
way [p.207].

And finally, Torrance (1962a) suggests that the administrator might check
himself out on the following characteristics.

1. Makes certain that principals and teachers know that he respects creative
thinking.
2. Uses some regular system for obtaining the ideas of teachers, principals,
and board members.
. Develops pride in the school system.
. Makes it possible to try out ideas without failure being “fatal.”
. Offers opportunities and resources for exploration.
. Does not settle school problems by fiat.
. Does not coerce conformity to his own ideas.
. Gives others credit for ideas.
. Finds a place for divergent talents in the system.
10. Helps teachers and principals obtain financial resources to implement or
demonstrate new ideas.
11. Facilitates communication among teachers in different schools within
the system working on similar problems.
12. Leads a continuous program for long-range planning.
13. Avoids screening out the truly creative in selecting teachers.
14. Sees that divergent or minority ideas receive a hearing.
15. Maintains frequent communication with individual principals but gives
them freedom to make certain decisions alone.
16. Gives principals and teachers time to work out and test new ideas.
17. Finds fascination in every facet of education.
18. Browses extensively in many fields of interest, other than education
[pp. 208-209].
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All of these are obviously goals and desiderata which, if achieved, would
provide a top-echelon group that could develop a proper atmosphere for
creativity and select and stimulate teachers in their efforts to foster their pupils’
creativity. We now turn to the teachers.
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Selection of Teachers

It is difficult to conduct systematic large-scale research to establish the
characteristics of teachers who produce pupils who become creative adults. The
problem involves collecting data at a point in time when we do not know
whether the teacher will indeed produce creative adults. These data have to be
filed away for several years after which criterion and evaluation data become
available. If it were possible to collect such data, it would not only tell us what
characteristics to look for in new teachers but it would likely answer another set
of important questions. Is it necessary for a person to be creative himself to
produce creative people in the same or different fields? Many individuals would
answer “yes” to this question, probably because they believe in an apprentice-
ship system. Other people would say “no,” implying that the person who is
himself creative has all his energies tied up in that work and has little left “to
give” others. No matter how the question will be answered, such research would,
if undertaken, provide important information about the nurturing of creativity.

As was said previously, there is little information on teachers who produce
creative adults, but there is some that can serve as a base for selecting such
teachers in the future. For example, McCardle (1959) administered the Minne-
sota Teacher Attitude Inventory to 29 teachers to obtain a measure of their
ability to establish good relationships with pupils. Participants taught first-year
algebra. After controlling for certain factors, McCardle related teachers’ scores
on the test to the pupils’ achievements. He found significant relationships
between the teachers’ scores and the pupils’ scores in arithmetic reasoning and
functional competence in mathematics including skill in what had been learned.
In discussing this study Torrance (1962a) points out that while pupils of both
kinds of teachers may learn the proper skills, those who were the pupils of
teachers skilled in good relationships were more likely to be better off in using
what they learned.

Some individuals have written about teachers who encouraged the creativity
of their pupils (Hobelman, 1957; Barkan, 1960; Wessel, 1961). Summarizing
these works, Torrance (1962a) says,

All of them are highly sensitive, resourceful, flexible, and willing to “get off
the beaten track.” Perhaps much of their secret lies in their very uniqueness
or diversity. However, perhaps most important, is their capacity to form
good relationships with their creative students. We find in their behavior
characteristics which would ordinarily alienate many students from them.
These characteristics apparently become unimportant, since they have such
great capacities for creative relationships with students [p. 195].

These teachers also “‘tackle difficult tasks, sometimes too difficult [p. 195].”
They are hard workers and have occasional failures.



176 8. Affecting the Preparatory Stage

They may have some oddities, be nonconforming, and at times be childish.
They may even defy conventions of courtesy, seem uncultured and primi-
tive, and be unsophisticated and naive about many things. They are too
absorbed in helping children develop to be concerned with being sociable or
socially skilled [Torrance, 1962a, pp. 195-196] .

Others may be put off by some of the characteristics of creative teachers.

Outwardly they are frequently rather bashful, and somewhat withdrawn and
quiet. Their ideas have perhaps been laughed at so often, that others may
have to demonstrate the genuineness of their friendliness and interest. At
times creative teachers may seem haughty and self-satisfied, but this just
exemplifies their independence in thinking. They may also appear discon-
tented and fault-finding. And at times, they may feel that “the whole
parade is out of step.” This may be a part of their ability to sense problems
and defects. If they are creative, however, they will have some constructive
ideas about how the deficiencies may be alleviated or remedied [p. 196].

These characteristics certainly make sense. They require additional research
support and could serve as a basis for the selection of teachers who can foster
pupils’ creativity.

Testing of Students

Within a framework oriented to facilitating and nurturing the creativity of
pupils at the early grades, one may need, in addition to diagnostic surveys and
proper selection of school principals, administrators, and teachers, further under-
standing of the pupils’ intellectual potentials, capacities, and abilities. Typically,
on the current educational scene pupils are likely to be tested with intelligence
and achievement tests. It is apparent from what is currently available that adding
tests like those used by Guilford (1967) and Torrance (1962a) and personality
tests would go a long way to giving us the data we require. These data would not
only provide us with what we need to possess for a better understanding of the
pupils but also for the development of an atmosphere and a curriculum that
would be congruent with the further development of their potentialities.

We are aware that some persons have grave objections to tests for fear that
they are not culture-free or that they invade others’ privacy. Needless to say,
adequate discussion of both issues are beyond the scope of this book. We can
say, however, that the first is a test development problem and no doubt can be
appropriately resolved, given adequate time and resources. The matter of privacy
is a red herring from our point of view. The history of medicine is replete with
such red herrings that blocked important medical developments. Every physical
examination can be regarded as an invasion of privacy, yet every examination
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conducted by professionals under professional conditions can be used to help
the person involved. Our attitudes toward these matters and the standard we set
up for them are the critical factors. Most crucial, of course, is to have appro-
priate knowledge of the pupils’ abilities, so that their potentials can be fulfilled.

Guidance Counselors

The creative pupil, because of his individuality, autonomy, tendency to
divergent thinking, etc., deviates from other pupils. His personality, thought
processes, and behavior may all be different from those manifested by others.
Until parents, principals, teachers, and the pupils themselves know how to take
these differences in stride, so that the creativity of the pupil is not adversely
affected, there is going to be the need for persons, like guidance counselors, who
can explain what is going on to all concerned, and so either remedy or prevent
problems from occurring that may have adverse effects on the pupil’s creativity.

Guidance counselors are certainly not to serve creative students alone. Many
different kinds of students can use their help. Our point here is to indicate the
kind of role they can play with creative children. In this regard we follow
Torrance (1962a), who says that in working with creative children there are six
roles to be played by guidance workers: “(1) providing the highly creative
individual a ‘refuge’ [p. 8].” Because creative children are likely to be estranged
from their parents, teachers and peers, counselors might provide them with a
safe environment. “(2) being his ‘sponsor’ or ‘patron’ [p.8)].” In playing this
role the counselor as sponsor “encourages and supports [the child] in expressing
and testing his ideas and in thinking through things for himself. He protects the
individual from the reactions of his peers long enough for him to try out some of
his ideas and modify them. He can keep the structure of the situation open
enough so that originality can occur [p.9].” “(3) helping him understand his
divergence [p. 8].” Creative children are frequently disturbed by their sensitivity
and divergent thinking and other characteristics. Being understood by a sympa-
thetic and important adult such as the counselor is very important to main-
taining their creativity. “(4) letting him communicate his ideas [p. 8] .” Torrance
says that teachers and classmates frequently said creative children did not speak
out their ideas and they usually did not because their ideas were so far ahead of
others’. But they need to communicate these ideas and to find they are accepted
by others. The counselor can perform this role demonstrating that he respects
the child for his thoughts and ideas. “(5) seeing that his creative talent is
recognized [p. 8].” This is the same as a point we made previously regarding the
testing of children to learn what abilities they have and to see that these are
properly nurtured. And the last role that Torrance sees for the guidance
counselor is “(6) helping parents and others understand him [p. 8].” Because
others do not understand creative children, they frequently become angry with
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and hostile toward them. The counselor can help the creative student by
explaining to these people how their behavior and reactions to the creative
student can hurt his creativity. He might also explain to the young person how
his behavior affects others so that he can, as one method, select individuals who
are better able to communicate with him.

Continued Research on the Characteristics of Creativity
within the Developmental Process

In addition to what has already been said, there is also the need for continued
efforts in other areas. There is the need for continuous research to help us better
understand characteristics of creativity throughout the school years so that if
problems do occur they can be rectified. Other areas would be work on teacher
training and teaching techniques.

To illustrate the kind of work that may help further our understanding of
creativity within the developing child, consider the work of Legon (1957).
Some of the characteristics he finds at different age levels are: Until the age of
two the child questions the names of things and tries to reproduce sounds and
thythms. From two to four the child learns through direct experience and
repeats his experiences in investigative play. He starts to develop a sense of
autonomy. From four to six there is experimentation with a variety of roles in
play. From six to eight the child turns to realism and rejects pretense. From
eight to ten the child begins to use skills creatively, identifies with heroes, can
undertake long projects, ask critical questions, etc. From ten to twelve, children
enjoy exploration. Aptitudes for art and music develop during this period. The
child can derive principles or generalizations. With this kind of knowledge about
the pupil’s developing characteristics, appropriate teaching methods that can
foster his creative abilities can be developed.

Torrance (1962b) studied the variations in creative thinking abilities at
different class levels and found that creativity increased steadily from the first
through the third grades; that with one exception, it decreased markedly from
the third to the fourth grades and then recovered a bit in the fifth and sixth
grades. Between the sixth and seventh grades it dropped and subsequently was
followed by a period of growth that lasted almost until the end of the high
school years. One of the creative abilities that was an exception was the ability
to formulate causal hypotheses. Children were slow in developing these skills but
their development continued through the fourth grade and did not show the
slump found in other types of creative thinking.

Torrance (1962b) suggests that future research might be able to show to what
extent either personality or physiological factors, or both, may be involved in
the slumps he finds at different periods for the creative thinking abilities. On the
psychological side he draws on the theorizing of Sullivan (1953), who for
example pointed out that the transition between the third and fourth grades is a
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time when most children experience subordination and accommodation, ostra-
cism, segregation into groups, disparagement, stereotyping, competition, and
compromise. During this period there are pressures toward socialization; unusual
ideas are laughed at, ridiculed, and condemned. People are seen as potentially
humiliating, anxiety-provoking, and punishing. (Therefore, why communicate
new ideas to them?) At the seventh grade there are other pressures to con-
formity that can produce feelings of inadequacy and insecurity, and the anxiety
experienced can result in further constriction of thought processes in general and
creative thinking abilities in particular.

On the physiological side, Torrance suggests that the slump at nine years of
age may be accounted for by the fact that children of this age have the “worst
possible visual organization™ and the decline at about the seventh-grade level
might be accounted for by the changes and conflicts that accompany the
beginning of puberty.

It is conceivable that with such data available for the whole developmental
scale, planning for pupils could be more adequate throughout the school system.
By the same token, continued research on proper teaching techniques to foster
creativity would also be quite valuable in this regard.

Teacher Training

Teaching teachers to improve their methods so that their students’ creativity
can be improved is possible and requires continued attention. Torrance et al.
(1961) taught teachers the following five principles of how to- teach creatively:
(1) treat pupils’ questions with respect; (2) treat imaginative ideas with respect;
(3) show pupils that their ideas have value; (4) permit pupils to do some things
“for practice” without threat of evaluation; and (5) tie evaluation in with causes
and consequences. The teachers taught this way for four weeks. A control group
of teachers taught according to their usual procedures for the same period of
time. Pre- and posttests of the pupils in these classes showed superior gains for
the pupils in the experimental group. They had higher scores for originality and
elaboration in four of the six grades studied, superiority in fluency in three, and
superiority in flexibility in two.

It is worth noting that in this study a third of the teachers were unsuccessful
in understanding the principles the experimenters tried to teach them. These
teachers, it turned out, tended to be authoritarian, defensive, dominated by time
schedules, insensitive to their pupils’ intellectual and emotional needs, preoc-
cupied with disciplinary problems, and unwilling to give much of themselves.

Another study by Torrance ef al. (1964) also indicated that while an in-
service training program for developing creativity may not produce very dra-
matic effects, it is a step in the right direction. Although teachers in this kind of
program did not initiate any more creative activities than their colleagues under
control conditions, their pupils showed greater growth in creative thinking.
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Similarly, Rusch, Denny, and Ives (1965) compared an experimental group
that was taught creatively for the school year and a control group that was
taught in the regular manner. Two teachers and two classes of sixth-grade
students were in each group. Seven divergent-thinking tests were given at the
beginning and at the end of the school year. The experimental group gained
significantly more on five of the seven tests, and in none of them was the control
group’s gain superior. It appears, then, that teachers can be trained rather
successfully to teach for creativity.

Developing New Teaching Techniques

New ideas for teaching methods and teaching content have to be developed.
They would sustain the curiosity, interest, and motivation of manifestly creative
students and stimulate the creativity of those other students who have not yet
fulfilled their potential.

One of the newer developments in this field is computer-assisted education
and teaching machines. Before turning to these, we shall discuss another ap-
proach that is not as expensive as a computer and that may be adapted to a
variety of educational situations. This technique is really a project named
Arcturus IV. 1t implicitly involves role playing, a technique discussed in Chapter
V (page 63). In role playing an individual assumes the role of another person and
behaves in accord with the assumed person’s characteristics. By going out of
himself and behaving like his image of a creative person, for example, an
individual may well fulfill his creative potential. For the project to be described,
the goal of stimulating students’ creativity is achieved by getting them to go
“out of this world.”

Arcturus [V

Arcturus 1V is the name the late Professor Arnold gave a project he used first
with his students at the Massachusetts Institute of Technology. Arcturus IV is a
mythological planet for which Arnold specified certain characteristics: its
specific gravity was 11 times that of the earth; it had peculiar atmospheric
conditions; its inhabitants had six fingers, they were birdlike in appearance; etc.
Arnold presented these data to his students and asked them among other things
to develop a numbering or counting system for the inhabitants of Arcturus, and
appliances and machinery compatible with their environmental conditions.

The goal of the Arcturus exercise is to disrupt whatever rigidity exists in a
student’s perceptual orientation and thought patterns. It seeks to undercut
automatic reliance and dependence on that which exists. Indirectly, it stimulates
thinking about experiences, systems, and procedures that are usually taken for
granted—e.g., numbering and counting systems.

Arnold’s project may help a student by removing him from a situation in
which he feels blocked. It might well be combined with other techniques
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discussed in this book in a format where the student’s project is to develop
things for other people, and when he becomes blocked he might use brain-
storming, attribute testing, morphological analysis, etc.

Projects like Arcturus IV can be adapted for all educational levels to enable
students, by going “out of this world,” to break the fetters that control and
inhibit their creativity.

The Metaphor in Education

Gordon, the originator of Synectics, gave a rather central role to the use of
the metaphor in this group procedure for stimulating creativity. Then, on the
basis of his experience with the creativity of individuals and groups, he devel-
oped the use of the metaphor as well as associated teaching aids which he
utilized in actual teaching situations. We shall present some of this work in
Chapter XV, after we have had an opportunity to present the broader
framework of Synectics so that we will be better prepared to understand these
rather unusual and promising educational procedures and materials.

Teaching Machines

Schools of education, teacher training programs, etc. are constantly exploring
different ways of improving teaching techniques. One of the more recent
developments is the use of teaching machines, programed instruction, or
computer-assisted instruction. These have also found their way into the area of
creativity. A good number of years ago, B. F. Skinner, the psychologist who has
made many significant contributions to learning theory and whose research and
efforts have been quite instrumental in the development of teaching machines,
pointed out in an article for a popular scientific magazine (Skinner, 1961), that a
technology existed for the development of teaching machines that would “equip
students with large repertories of verbal and nonverbal behavior [p.91].”
Furthermore, the students’ experiences would be such that they would continue
to be rather excited about additional education.

Skinner noted the fears and concerns that different groups of people might
have regarding teaching machines. Some might fear that teaching machines
would be a threat to the teacher; some might think it would make the educa-
tional process a cold and mechanical one; some might be concerned that they
would “turn students into regimented and mindless robots [p.92].” Skinner
brushed all these aside, saying they had no foundation in fact. For Skinner the
function of a teaching machine is “to teach rapidly, thoroughly and expedi-
tiously a large part of what we now teach slowly, incompletely and with waste
effort [p.92]” by pupil and teacher. Skinner also believes that teaching ma-
chines could also teach subtle behavior that was beyond the reach of other
teaching methods.

Whether the fears are groundless, as Skinner says, is a question that will be
answered by future experience and research. Some of the research evidence is
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being collected in studies such as that conducted by Hess and Tenezakis (1970),
who concern themselves with “the socializing role of computer-assisted instruc-
tion [p.xiii].” Their first study is currently available. It focuses on attitudinal
data obtained from junior high school students who were assigned to a com-
puter-assisted instruction program in arithmetic that was of a remedial nature.
The students in the research group were predominantly Mexican Americans who
came from lower socioeconomic groups. The attitudes of the students who
worked with the computer were compared with those who did not.

Both groups were found to have very positive feelings about the computer—
“they liked it, thought that it gives right answers, and saw it as having a vast
array of information available to it. They also saw it as fair, trusted its
evaluations as well as its handling of task assignments, and sometimes attributed
to it an almost human role [p. xiii] .”

Both groups of students evaluated the computer more positively than other
sources of information and instruction. They felt that the computer had “greater
expertise in processing and transmitting information [p. xiii].” They had more
trust in the computer than in the teacher. The computer had more charisma for
them than did the teacher. Those who worked with the computer believed more
than those who did not that the computer was not responsive to their desires for
change in courses or content of the lessons.

The greater feeling of trust in the computer than the teacher Hess and
Tenezakis suggest is probably due to the fact that the computer is seen as
“task-oriented,” whereas teachers are seen as evaluative. Specifically, teachers
are seen as evaluating students’ performance in mathematics on behavior not
related to these tasks. The computer, on the other hand, is seen as “task-
related.” Interactions with teachers have affective and evaluative components
that the students do not like. These results are consistent with those found by
Torrance (1965) and reported previously. It will be recalled that he too found
unevaluated practice was better than evaluated practice. The effectiveness of
the former may lie in the fact that it does not provoke from the students
affective responses, which they may find disruptive to learning and creativity.

From the foregoing it is quite apparent that computer-assisted instruction has
“affective and social overtones in addition to its instructional function [Hess &
Tenezakis, 1970, p. 102].” Essentially the question is whether attitudes devel-
oped toward the computer in learning situations will be transferred to other
situations outside of school. The school experience “may tend to establish
patterns of interaction between the individual and a technological society
[p. 101].” It is necessary to keep this in mind in evaluating computerized
educational practices and in considering their use in stimulating creativity. With
this as a general caution in mind, let us return to the teaching machines as they
are used for educational purposes.
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A teaching machine is “no better than the material fed into it [Skinner, 1961,
p-92].” And composing such material is still an art. Nevertheless, a useful
teaching machine, according to Skinner, allows the student to compose his
response rather than to select it from available choices so that a student may go
through an arranged sequence that can be quite long.

The machine itself does not teach. It simply brings the student into contact
with material developed by another and then programed. Although it may be
used with large numbers of students, it tries by virtue of the characteristics of
the program to maintain the student’s interest at a high level. The machine tries
to sustain activity. The student has always to be alert and busy. Before the
student moves from one thing to the next, the machine “insists” that the first
point be thoroughly understood. This is not true of lectures, textbooks, etc.
These other means of teaching do not check whether the student actually
understands what is going on. The teaching machine “like a tutor” presents the
student with what he is ready for, and he is helped to come up with correct
answers. Toward this end, a well constructed program is one that gives the
student hints and suggestions, and rewards the student when he is correct. In this
way, the student’s behavior is shaped and his interest maintained (Skinner,
1961).

Several novel approaches for programed learning have been initiated and
others are still in the process of development, at the very early levels of
education and also for adults. At the prenursery, nursery, kindergarten, and
first-grade levels, Moore (1963) utilized automated and nonautomated equip-
ment in a permissive atmosphere to help both ultraslow and ultrarapid learners
gain intrinsic and extrinsic satisfaction from the learning process.

At the fourth-grade level experiments with programed instruction have been
developed by Torrance and Gupta (1964) and by Crutchfield and his co-workers
at the fifth- and sixth-grade levels (Crutchfield & Covington, 1965). Parnes
(1958) has programed brainstorming procedures (to be considered in
Chapter XIII) as a means of stimulating students’ creativity at higher educational
levels.

At first we are struck with a seeming paradox between programed instruction
and creative work: The paradox, according to Crutchfield and Covington (1965),
involves the fact that since the programed instruction material is prestructured,
and since the student is led through the material step by step, there is danger of
training individuals all of whom will think about the same problems in the same
way. Prestructured material, it could be argued, does not allow the student to
think in ways that are natural to himself, nor does it allow him to follow his
unique approach to material. This militates against the possibility that a student
will make the most of his own distinctive style. Programed instruction also runs
the danger of requiring little effort on the part of the individual and might
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diminish the amount of energy put forth for mental searching and striving.
Consequently, the individual may not be stimulated to seek creative pursuits.
While creativity involves rejection of authority, programed instruction provides
the student with no opportunity to reject the material presented to him. This
experience might result in developing too much deference to authority. A good
program involves clarity and precision. Such an experience might develop in the
student ways of behaving and thinking that could interfere with his capacity to
tolerate ambiguity and complexity—which some researchers have come to regard
as necessary for creativity.

These are some very real problems in the use of programed instruction as a
means of fostering creativity. To develop good programs for these purposes, as
for teaching purposes generally, involves a great deal of ingenuity on the part of
program writers to avoid “overly strong commitment to rigid forms of pro-
graming and by inventing new programing techniques that are positively adapted
to the requirements of creativity training [Crutchfield & Covington, 1965,
p- 8].” We can put to good use “the self-pacing, self-directing, and self-admin-
istering features of programed instruction [which] lend themselves directly to
the requirements of creativity training, for these characteristics do place the
focus of cognitive initiative in the individual, and they open the way for an
optimal accommodation of the program to the distinctive cognitive style of the
individual [Crutchfield & Covington, 1965, p. 8] .”

To illustrate the kind of material involved in these programed procedures,
consider that utilized by Crutchfield and his co-workers, which focuses directly
on creativity. After thorough analysis of both the cognitive and personality
factors involved in the creative process, and with certain carefully thought-out
assumptions of how an auto-instructional program should be constructed,
Crutchfield and his co-workers developed a 13-lesson program for fifth- and
sixth-grade children (Covington & Crutchfield, 1965; Covington, 1968). The
program is made up of simple detective and mystery stories selected so that they
will be of interest to children. They are illustrated by cartoons and presented in
booklet form with 30 pages per lesson. Each lesson is self-administered and the
student paces himself. The stories combine the basic elements of problem solving
and situations that involve various areas of curriculum content.

In each lesson a mystery problem is presented, followed by clues and
information. The child is to discover the solution by himself. Continuity is
maintained throughout the lessons by two school children, Jim and Lila, who are
brother and sister. Jim and Lila learn to be detectives by taking lessons from
their uncle who is both a science teacher and a spare-time detective. Jim and Lila
serve at least two important functions. First, for feedback purposes, novel and
uncommon responses are presented as Jim’s and Lila’s ideas. Thus, first the
student generates his own responses, then Jim and Lila tell theirs. Second, Jim
and Lila serve as potential models for the students to emulate. The student,
therefore, participates with two very positive models that he can identify with
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and imitate. The models are not perfect but they learn from their mistakes. They
start off poor in problem solving and then become progressively better. It was
hoped as the student went through the program that as a result of his experience
with the models in the stories, he would develop a sense of his own improvement
and progressive development in the various thinking skills.

How effective are these programed instructional techniques? In one study
two pairs of fifth-grade and one pair of sixth-grade classes (making a combined
total of 195 pupils) were involved. Prior to their use of the programed instruc-
tion materials a 6-hour pretest battery was administered to the students. This
pretest battery consisted of creative thinking tests and an attitude inventory for
problem solving (Covington, 1966). The pairs of classes were closely matched on
intelligence, attitudes, and initial creative-thinking and problem-solving skills.
One class of each pair served as the control, while the other participated in the
programed instruction program as part of their regular classroom work for 1
hour a day for a 3-week period. Children worked individually. At the end of the
training period, an 8-hour posttest battery was administered, and then 5 months
later as many of the fifth-grade children who could be located were given a
1-hour battery to determine whether the effects of training lasted until that
time.

The results of the first part of the study are rather exciting. The 98 students
who were instructed did very much better on almost all of the problem-solving
tests than did the 97 control subjects. Not only were the differences between the
two groups statistically significant, but they were also large on an absolute basis.

Of particular interest to us is the fact that among the tests for which
differences were found were tests of divergent thinking, which Guilford tells us
are related to creativity. On the pretest form of one of these tests children were
given squares and asked to draw as many different objects as they could “that no
one else will think of [Covington and Crutchfield, 1965, p. 4].” As an integral
part of their drawings the children had to use the square. In the posttest the
children used circles instead of squares. Each idea was scored for “originality™
using Torrance’s method based on statistical infrequency of occurrence. The
authors report that the trained children did markedly better than uninstructed
children, and of course the difference between the two groups on the originality
measure was statistically significant. This result suggests that the effects of the
training program are generalizable since the students had nothing like this test in
the training program. And, the same result was found with the other tests of
divergent thinking that were part of the criterion battery (Covington & Crutch-
field, 1965). Instructed children also showed significant positive changes in their
attitudes toward problems. They valued problems more highly and the activities
(question-asking and persistence of attack) associated with them.

To determine how permanent the effects were, a follow-up study was carried
out 5 months after the study just described, and on both the problem-solving
tests and the tests of divergent thinking the students who had been instructed
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maintained their superiority over the uninstructed students (Covington and
Crutchfield, 1965). Furthermore, the training proved effective despite differ-
ences in intelligence, sex, and initial levels of test performance. Approximately
the same size gains were obtained over a range of intelligence levels; boys and
girls show the same effects.

While the report by Covington and Crutchfield (1965) is very sanguine about
the long-term effects of the training program, a later report by Covington (1968)
tempers these results somewhat. He reports that for measures of problem-solving
ability, the experimental group did do better (and significantly so from a
statistical point of view) than the control group, but the absolute differences
were smaller than those obtained after the first posttest. The results for tests of
creativity were inconsistent. In one study of 108 children, the experimental
group performed better than the control group, and in another study where a
somewhat larger number of students was studied, the differences between the
experimental and control groups washed out. Thus, after five months the effects
of training as manifest in creative thinking tests were “at best marginal.”
Covington says one should not be surprised at these results, for the problems in
these tests were not focused on or trained for in the General Problem Solving
Program. Therefore, they should “be more likely to reflect a greater diminution
in training effect [p.28]” than problem-solving tests for which the students
could use the strategies that they had been trained in.

The study just referred to was carried out in 1963 and another study was
begun in 1964. In the 1964 study the auto-instructional program was extended
to 16 lessons (Covington et al., 1966). New criterion items were developed to
study the degree of transfer, and two criterion tests were included in the training
program (after lesson 4 and after lesson 10) for information on how rapidly the
instructed children increase their effectiveness over the control children. Finally,
other experimental conditions were also included: (1) a Passive Exposure condi-
tion, in which the child read the materials as a story and was not instructed to
try to solve the problems himself; (2) a Rules Only condition, in which the child
was provided with a set of didactic rules to aid him in thinking. The sample for
this study was 286 children and included both high and low achievers.

All aspects of this study were not completed in time for the published report
(Covington & Crutchfield, 1965), but among results reported were that (1)
instructed children showed marked superiority over the control children on the
posttest battery on practically every one of the tasks in the criterion test battery
and on each of the criterion variables. These results raise the question whether
the children were trained in new problem-solving skills or whether there was an
activation of the use of skills the child already possessed. The authors believe,
because of the brevity of the training program, that there was an activation of
the use of skills already possessed. (2) There is rapid acceleration in problem-
solving efficiency with very modest training. After four lessons, which were
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followed by the first criterion test, the instructed children were found to be
superior to the uninstructed children and to the Passive Exposure and Rules
Only children. After 16 lessons the data for three problems in the posttest
measure indicated that the instructed children widened their superiority over the
controls; the Passive Exposure condition also came to “facilitate proficiency in
thinking to a marked degree [p. 10]”; the Rules Only group also exceeded the
control group, but it was not as effective as the Passive Exposure or instructed
groups. The results in both the 1963 and 1964 studies were stronger for the
fifth-grade than for the sixth-grade children and presumably, the authors suggest,
indicate the need for a more advanced and possibly differently oriented program
for the older children.

In view of the fact that results presented previously cast some doubt on the
longer-term effects of the training program, Covington (1968) asks whether a
creative thinking program is actually needed for children when one considers
such a program against the background of the children’s total educational
program. Those children who were not exposed to the training program caught
up with the experimental group either as a result of maturation or as a result of
experience. It is conceivable, though, that more significant changes, and changes
that would last much longer, could have been obtained if the training program
lasted for the whole school year or longer. A well devised long-range program
would be of so much greater benefit to the tutored child participant, that the
untutored child would not catch up in the long run.

Furthermore, although the results indicated that the untrained students
caught up with trained ones “in terms of sheer proficiency, they may be
markedly deficient in the very attitudinal dispositions necessary to put such
skills to meaningful use [p. 28].” Therefore, one should not lose sight of some of
the values a creativity program may provide that a child cannot find elsewhere,
such as the excitement of working on a complex problem and the satisfaction of
finding an answer to it. Such experiences may be exceedingly crucial in a child’s
development so that he looks forward to fulfilling his creative potential. Indeed,
Covington suggests it is conceivable that the development of positive attitudes to
creativity and to the manifestation of one’s creative potential may be more
important than the development of specific skills.

Because of the encouraging results with programed instruction, further work
is continuing at Berkeley with this orientation. The work involves further
development in lessons that can be used for remedial purposes and lessons that
can be used for providing a more direct link between the skills trained for and
the skills demanded in the curricular subjects the students are studying. Other
programs are being developed for areas of creative thinking, other than problem
solving (such as creative understanding) and of innovation (currently, “for in-
stance, to develop a play), and other techniques are being used where the aim is
to help develop in the student positive attitudes as a creative thinker.
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Covington’s and Crutchfield’s work is very much in process. New information
about it is constantly being generated. Thus, while the studies already presented
indicated that there was some variability in the method’s long-term effects, more
recent work again provided evidence of the existence of these effects. In response
to a communication from us about the nature of these effects, Covington (1969,
personal communication) wrote, “In our earlier work ... we did indeed find
wide variations in the effectiveness of the training materials from study to study;
sometimes there were large follow-up effects and at other times little, if any,
indication of them. However, in our most recent work in which we exercised a
great deal more statistical and experimental control, we find a reasonably high
degree of consistency in this matter—indicating a fairly powerful residual effect
even after many months.” Hopefully as experience accumulates in this area we
will know more about what kinds of pupils will profit most from this type of
instruction as well as the nature of the conditions that will make this possible.

There are other studies of programed instruction and creativity. Noteworthy
among them is one by Torrance and Gupta (1964), who developed a series of
audio tapes and programed materials to help stimulate creativity in the fourth
grade because they observed a decline in creative thinking abilities at this grade
level. Experimental and control groups in the fourth grade in three different
states were compared. Teachers in the experimental classes used provided
materials every 2 weeks. Teachers in the control group, among whom were some
who had already worked out their own plans for encouraging creativity, were
instructed to go ahead with whatever they had planned. To study the effects of
the programed materials, Torrance and Gupta compared students’ scores on tests
of creative thinking abilities developed by Torrance, which were administered at
the beginning and at the end of the school term. The authors report that “the
evidence is in favor of the experimental procedures [Torrance & Gupta, 1964,
p-103].”

An interesting by-product of the experimental procedures was that students’
attitudes toward school were also affected. There was a tendency for fewer of
the experimental students to say they “hated” school than was true of the
control students. The evidence on the degree to which both experimentals and
controls participated in independent creative activities during vacation periods
was inconclusive, but there was some evidence to suggest that, while the controls
tended to participate in structured and academic activities, they were more
adventurous, nonacademic, and playful.

There is some concern that concentrated effort devoted to creativity may
interfere with a student’s acquisition of traditional educational skills. Torrance
and Gupta (1964) studied this problem but obtained inconclusive results. The
experimental materials may have interfered with the acquisition of skills in one
school, “facilitated their acquisition in another, and made no difference in the
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third. It would appear,” they suggest, “that whether the experimental materials
interfere with, facilitate, or fail to affect the development of traditional educa-
tional skills depends upon the way in which the teacher uses the materials and
how well he pursues his usual goals [pp. 104-105].”

Two other findings are reported by Torrance and Gupta (1964). There was no
difference between teachers in the experimental and control groups in their
ability to identify creative talent as measured by the creativity tests used. And
finally, differences were found in the students’ career aspirations. Those in the
experimental groups chose a wider variety of occupations, and a larger propor-
tion of their peers in the control groups chose occupations that were among the
most popular for the fourth grade.

A third investigator in this area is Sidney Parnes, who is president of the
Creative Education Foundation. He directs many brainstorming and creative
problem-solving training programs as well as research in this area. We shall have
opportunity to discuss his work at length later. At this point we focus our
attention on his work on programed brainstorming procedures. To evaluate its
effectiveness he studied 186 students equated for intelligence and education
(high school seniors who were expected to continue further with their educa-
tion), and divided them into three groups of 62 each. One served as a control
group and received no training. The second studied the programed materials by
themselves. The third group studied the programed materials under the guidance
and supervision of instructors. All three groups just mentioned were further
subdivided in terms of the type of school from which they came and were
differentiated in terms of their rated emphases on academic matters and interest
in both cultural and enrichment opportunities.

The two groups of students that had training with the programed materials
had such training for 13 weeks. Two class sessions per week were held. Prior to
training, students were tested for a variety of cognitive abilities and one person-
ality factor—dominance. After training, the groups were retested for these same
characteristics.

With one exception—associational fluency—there were no demonstrable ef-
fects of the training program on any of the cognitive characteristics in one type
of school. The training also did not have any significant effect on dominance,
the one personality factor studied. In a previous study devoted to the effective-
ness of unprogramed creative problem solving (Meadow & Parnes, 1959) with
older students in day and evening college classes, it was found that training did
in fact produce positive effects on dominance which increased after training.

The real effects of the training program were manifest in the cognitive tests.
Both groups of students who worked with the programed material made greater
gains on the cognitive tests than did the control students (those who had no
experience with creative problem solving). Further, those who worked under the
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guidance and supervision of instructors did better than those who did not. The
latter group did better than those who had no experience, but they were not as
different from this group as were those who worked with instructors.

Thus, programed instruction in creative problem solving, according to Parnes’
(1958) data, has positive effects on cognitive factors, and these effects are
stronger if the training is under the supervision of an instructor. If no instructor
is available, then studying the materials alone is better than not having any
experience at all. But no matter how an individual is exposed to the programed
material, dominance, as a personality characteristic, is not affected.

After the course of the training experience was over, the students were asked
for their reactions. Instructor-taught students found the course more interesting
and felt they gained more from the course than did the others, but both
instructor-taught students and those who worked with the programed materials
by themselves reported they had used what they had learned and felt that they
would continue to apply what they learned in the future.

The effectiveness of the combination of instructor plus programed instruction
may be a lead to a means for overcoming some of the concerns expressed
previously by Hess and Tenezakis (1970). As more experience accumulates in
this area it is conceivable that the role of the teacher may become more critical
in a conjoint effort with the teacher, and the student exposed to both teacher
and machine will come away with a more humanlike experience than if he were
exposed to the machine alone.

While teaching machines can be valuable to stimulating creativity, several
cautions need to be kept in mind: First, the effectiveness of teaching machines
for our purposes has been tested thus far only with fests of creativity. Indeed, at
the grade level at which the machines are used this is about the only evaluation
technique that can be used. Nevertheless, interest must still focus on whether or
not the machines will facilitate the creativity of students later in life. Long-term
follow-up studies are needed for this.

The second factor that needs to be kept in mind is the ‘““‘Hawthorne effect.”
This effect is named after an experience in industrial situations where various
attempts were made to increase workers’ productivity. After the first technique
was tried, workers’ productivity did go up. But then it also came down. Another
technique was tried and productivity went up. It also came down, and so on.

What seemed to be at the root of what was effective was not the specific
technique that was tried but the fact that attention was being paid to the
workers. It is still too early to say whether the positive results found with the
machines are due to the Hawthorne effect.

In summary, potentially worthwhile activity is going on in the field of
teaching machines, specifically, that hold promise for valuable findings and uses
in the future. If nothing else, the teachers and school administrators are likely to
become more aware of the roles they may play in inhibiting creativity and the
roles they could play to stimulate it.
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Affecting the Preparatory Stage Outside of the School Environment

This chapter has focused on the school environment and the critical role it
plays for the preparatory phase in creativity. What can be done to stimulate the
preparatory phase of the creative process at the adult level? The following are
several suggestions.

One important problem to cope with is motivation. The individual must have
a desire to innovate or be creative. Else, he will not deviate from the present and
will not challenge that which exists. He needs to stir himself up, which can be
done in a variety of ways—challenging himself to be creative or trying to emulate
the lives and achievements of creative individuals, which can be found in
biographies of creative individuals.

Having stirred himself, having become dissatisfied (and even irritated) with
that which exists, one starts looking for questions, problems to be solved, things
to do. This may entail getting additional training or some specific required
information. If so, it should be sought out with a constructive and creative set.
Choices need to be made but care needs to be exercised not to become involved
in premature evaluation and criticism.

One may need to break through one’s existing patterns of behavior and
patterns of seeing and doing things. To achieve this goal demands new inputs and
new experiences which can come from different sources. Travel to foreign
countries implicitly requires changing some of one’s behavior. It also exposes
one to differences in people’s attitudes, values, behavior, and technology. All of
this can be compared with what one has himself experienced in the past. If travel
is impossible then reading about different cultures is helpful. Visiting different
ethnic communities is similarly helpful.

Museums, natural history, art, and technological-scientific exhibitions contain
many idea-stirring materials. Lectures are another source and they need not
necessarily be in one’s own field. In all likelihood, lectures in different fields
frequently result in “inputs” and ideas for which one can see uses in one’s own
field. And one need not seek for creativity in one’s own field. For some
individuals, one’s own field can be so fraught with tension and anxiety that his
creativity can be best manifest in a different field.

Gordon (1961), as we shall see in discussing his group technique, synectics,
for stimulating creativity, suggests reading books on animal behavior for they are
good sources for metaphors that can be of help in creative problem solving. Such
books, as well as books on travel and science fiction, and catalogs of different
subjects, may also be valuable sources of new inputs of information. Considera-
tion might also be given to any of a number of university, privately held, or
industrially sponsored seminars for stimulating creativity. And, the individual
may wish to consider some of the self-help procedures for hypothesis forma-
tion considered in the next chapter, for they may be quite useful in starting the
preparatory phase into action.
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SUMMARY

The preparatory stage of the creative process begins long before the individual
embarks upon the process. Theoretically the preparatory stage involves many
experiences in the family and outside of it that predispose the individual to
whether or not he will be motivated to embark upon the creative process, to the
kinds of data he will be exposed to, and the kinds of solutions he will seek. This
chapter was limited to the educational or school environment.

Within the school environment attention was focused on social relationships
between the pupil and his teacher and pupil and his classmates. Research
evidence indicated how the nature of these interactions could affect a young
person’s creativity. But left to their own devices both teachers and classmates
are, in general, likely to engage in behavior that is oriented to keeping the
individual from deviating from the group and from being creative.

Turning to a consideration of teaching techniques, attention focused on the
effects of sets or attitudes a student was given or assumed as he was exposed to
or as he learned about new information. In general a critical attitude resulted in
less creative situations than if he assumed a constructive or creative attitude. Just
as evaluation of prior information is critical, so evaluation of the pupil or
student is likely to have critical effects. Here, if no evaluation but encouragement
to explore occurs, it is best, and then positive evaluation is better than negative
evaluation. Both these generalizations, that about prior information and that
about evaluating the individual, require qualification, for a complete statement
of the nature of the effects will depend on future research and when completed
will no doubt be found to be related to the type of individual, the kind of prior
information, the kind of evaluation, and the kind of solution sought.

To help facilitate a school system’s efforts to the fostering and development
of creative potential, it was suggested that schools consider the following
possibilities: (1) Make use of diagnostic surveys to learn the assets and liabilities
of the specific school as an organizational system including the qualifications of
its personnel, physical plant, communication system, value system, etc. as they
affect the pupils’ or students’ learning and creativity; (2) To orient a school to
creativity one must start at the top and carefully select or evaluate the value
system of administrators and school principals as well as how they interact with
their teachers and pupils; (3) Similarly, teachers need to be selected so that their
values and goals are also directed to creativity. For school administrators,
principals, and teachers, specific characteristics that one might look for were
suggested. (4) Psychological testing of students is very important to a better
understanding of a pupil’s abilities. To psychological test batteries currently in
use it would be most desirable to add tests like those developed by Guilford and
Torrance as well as personality tests so that one would have a better under-
standing of each pupil’s potential for creativity. (5) Creative pupils may well find
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themselves in situations quite different from those other pupils are in. It would
therefore be quite helpful if guidance counselors were trained to cover the range
of pupils they are currently concerned with but also trained to help the creative
child deal with his problems. (6) Continued research is necessary to facilitate
further understanding of creativity as it develops throughout the school years.
There is a developmental process here about which we should know more. (7)
Teacher training programs might add to their curricula how teachers can teach
for creativity. (8) New teaching techniques need to be developed, and along
these lines the use of computers for assisted instruction is one of the procedures
worthy of further considerations.

While this chapter focused primarily on the elementary and to some extent
on the high school environment as critical to the preparatory stage in the
creative process, some attention was also paid to what can be done in this stage
outside of the school environment. This is especially important for the adult.
For adults groundwork must be laid in motivation to be creative and a desire to
change present or existing conditions. New inputs and new experiences would
also be quite helpful. These might include foreign travel and/or reading about
foreign cultures. Attendance at museums and exhibitions also add new inputs
that can be used for later creative integrations. Reading books on animal
behavior, science fiction, catalogs, etc. are sources of new inputs as well as of
analogies that can be helpful for creative problem solving. Finally, attendance at
university, privately held, or industrially sponsored programs for stimulating
creativity might also be quite helpful.



Chapter IX

Stimulating Hypothesis Formation

Leonardo da Vinci, in his Precepts of the Painter, referred to “A Way to
Stimulate and Arouse the Mind to Various Inventions”

I will not refrain from setting among these precepts a new device for
consideration which, although it may appear trivial and almost ludicrous, is
nevertheless of great utility in arousing the mind to various inventions.

And this is that if you look at any walls spotted with various stains or
with a mixture of different kinds of stones, if you are about to invent some
scene you will be able to see in it a resemblance to various different
landscapes adorned with mountains, rivers, rocks, trees, plains, wide valleys
and various groups of hills. You will also be able to see divers combats and
figures in quick movement, and strange expressions of faces, and outlandish
costumes, and an infinite number of things which you can then reduce into
separate and well-conceived forms. With such walls and blends of different
stones, it comes about as it does with the sound of bells, in whose clanging
you may discover every name and word that you can imagine [MacCurdy,
1956, pp. 873-874].

In 1823 Ludwig Borne wrote an essay entitled, “The Art of Becoming an
Original Writer in Three Days.” [According to Ernest Jones (1953), Freud’s
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biographer, this essay may have been one of the sources for Freud’s discovery of
the use and significance of free association as a procedure in psychoanalytic
therapy.] Borne’s work concludes with these suggestions:

Here follows the practical prescription I promised. Take a few sheets of
paper and for three days in succession write down, without any falsification
or hypocrisy, everything that comes into your head. Write what you think of
yourself, of your women, of the Turkish war, of Goethe, of the Fonk
criminal case, of the Last Judgment, of those senior to you in authority—and
when the three days are over you will be amazed at what novel and startling
thoughts have welled up in you. That is the art of becoming an original writer
in three days [quoted in Jones, 1953, p. 246].

These two suggestions, made between 150 and 200 years ago, are very similar
psychologically to a number of the techniques discussed in this chapter. They
are all self-help techniques that a person can use without formal training or
guidance and they all have the same goal—to help increase the number of ideas
or hypotheses available to a person for starting a process that will result in a
creative end-product. They suggest a variety of ways of reaching this goal, such
as: the “externalization” of the parameters, variables, and elements that make
up the problem or which may play critical roles in its solution. The individual is
encouraged to put these parameters, etc., “out there” instead of keeping them in
his head. For example, the individual may be encouraged to make up two
lists—one containing the variables and the other the conditions under which they
might be used. Then by placing the lists parallel to each other and moving them
up and down, the individual can look at each variable under all conditions. These
permutations and combinations of variables and conditions may stimulate a
variety of ideas. In so doing, the individual works in a concrete and observable
manner to achieve results that the creative person achieves in his mind.

Also common to a number of the procedures is the encouragement given to
the individual to remove, lower, or defer his standards of evaluation and cen-
sorship. He is asked to suggest freely any and all ideas that occur to him and
then to wait and see how they turn out before trying to judge whether his work
will justify his efforts and whether his ideas will meet with his or others’
approval. Premature evaluations may lead to the discarding of some very promis-
ing possibilities. These may never be realized if the individual becomes too
judgmental and evaluative.

Also implicit or explicit in a number of the procedures is the desirability of
overcoming a number of past experiences with the objects or materials with
which the individual works. All too often these objects and materials are
perceived in terms of fixed and immutable functions based on accumulated
experiences and habitual patterns of behavior. These then become fixed as limits
placed on how these objects might be utilized in newer combinations with other
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objects and materials. The techniques to be considered try to help a person
overcome such rigidities and blocks and to proceed with the creative process to a
creative solution.

The procedures also include other suggestions. The problem the individual
starts with or the manner in which he has phrased for himself the initial task,
whether it be a painting, a theory, a technological problem, etc., is not necessarily
the best statement of the problem if the creative process is to get off the ground.
Sometimes it is necessary to break the first statement down into its component
parts so that feasible ideas for each of them can be developed and as these are
achieved the desired creative end-product can be attained. On other occasions a
completely different approach is required. The way in which a problem is first
seen has to be changed before effective work can begin. One of the best
explications of this approach is to be found in Chapter XV where we consider a
group procedure for encouraging creativity called synectics that was developed
by Gordon (1961). There are two steps in this procedure that illustrate what we
have in mind. One of these steps is making the familiar strange and the other is
making the strange familiar. We shall discuss these later.

It is most important to the on-going development of the creative process to
come up with a “good” question or ‘“‘good” approach, etc. Some creative
individuals do this by toying with ideas and images in their minds; others do it in
some inspired manner; others intuitively; and still others use techniques such as
those described here. No technique presented here can say what the criteria of a
“good” question or a “good” approach are; they can only help in originating
possibilities. How the “good” question is selected is, like “inspiration” and
“intuition,” one of the “intangibles™ in the creative process. Some persons may
select the good idea through a process of trial and error, looking at and testing
every combination and permutation but, most usually, the creative individual has
what we have called an “aesthetic feel” for the alternative with the most
potential or for that suggestion or idea that will most likely lead to the creative
end state.

In this chapter, various procedures will be considered for hypothesis forma-
tion, a first stage in the creative process. These procedures seem to be best suited
to the development of ideas and alternatives to further action in the creative
process. These procedures are not to be limited to this stage. On the contrary,
the individual should choose and make use of whatever technique he thinks will
help him in any stage of the creative process. Moreover, it is also important to
keep in mind that the value of a technique depends not only on its specific con-
tent but also on the ability, motivation, and curiosity of the person using it.
Effective use of these techniques requires in addition a desire to be creative, a
high energy level, the ability to persevere and concentrate, and the desire to take
chances; and throughout all this, probably in the midst of some confusion,
anxiety, and self-doubt, the capacity to remain confident and optimistic that a
creative goal will be attained.
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By way of further introduction to the various techniques to be considered we
shall now turn to a more thorough discussion of several matters that were only
touched upon previously—perception, language, inspiration, and intuition, so
that a more complete theoretical and research basis will be available for
the techniques to be considered.

PERCEPTION

How an individual perceives objects in his environment will obviously affect
what he can do with them. If objects were perceived strictly in terms of their
formal and structured qualities, there would be difficulty in combining or
integrating them or any part of them with other objects in the environment. So
the possibility of developing novel end states, whether they be paintings or
mechanical devices, would be limited. The perceptions of many people are
perceived largely in terms of these structured qualities, and therefore they find
their creativity hampered.

But people are capable of other kinds of perception, one of which is
physiognomic. According to this perceptual style, how objects are perceived
depends on the motor and affective attitude of the person. Werner (1957) has
written about this kind of perception, but its investigation as a general principle
of cognitive functioning remained unexplored (Gardner et al., 1959) until Stein,
with the aid of others (Stern et al., 1956), developed a technique to explore it.

The quotation from da Vinci at the beginning of this chapter is an example of
the kind of perception referred to. Previously (page 27) we presented another
example of this kind of perception when we cited Werner’s (1957, p.71)
reference to Kandinsky’s biography in which the artist tells us how he sees
rain drops on his palette “puckishly flirting with each other,” which come
together as ““sly threads,” mix in with the colors, “and roguishly skip about . ...”
According to Wemer, physiognomic perception precedes concept formation. It
has appeared in children’s perceptions, primitive languages, poetry, and the
language of schizophrenic subjects, as well as in the reports of subjects who have
taken mescaline. Considered in these terms, it is apparent that physiognomic
perception is a primitive (meaning it appears developmentally earlier and is
superseded by other forms) form of perception, and individuals who are capable
of using it constructively in their creative pursuits are presumably capable of
what psychoanalysts call “regression in service of the ego” (Hartmann,
1964).

Because this concept of ‘“regression in service of the ego™ is a rather
important one in the creative process, a digression to elaborate upon it is in
order. Regression refers to a return to behavior patterns that are characteristic of
earlier stages of psychological development. The phrase “in service of the
ego” signifies that that which was returned to, that which was repressed, is now
used for progressive adaptation, to further and enhance psychological develop-
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ment. This type of regression is to be differentiated from those instances where
“regression” by itself is used to indicate that the person is involved in a retreat
from anxiety and an environment with which he cannot cope to an earlier kind
of defense and an earlier stage of development. The adult who regresses may
become more immature in his behavior and the child who regresses may become
even more childish (as the older child who has stopped sucking his thumb begins
to do so, regresses, when a sibling is born). Also, when an individual regresses to
earlier or more “primitive” adjustment patterns, it may suggest that a psychotic
process is in operation. By contrast, when regression in the service of the ego
occurs, that which is regressed to is used constructively. Creative adults who so
regress may appear ‘“‘child-like” but not “child-ish.” The creative individual
regresses knowingly, voluntarily, and without fear so that he can gain a new
perspective of his surroundings and his work. He can become more playful and
break up the rigid structures and functions that attend upon his adult psycholog-
ical development and which interfere with his creative process. He then, as a
result of his regression, can use his new found perceptions in conjunction with
his adult knowledge, perceptions, and discipline to move to more creative
results.

As was said previously, knowledge of physiognomic perception has been
available, but techniques to study it and its associated psychological character-
istics have not. However, with the development of a technique called the
Physiognomic Cue Test by Stein (Stein, 1974) for studying physiognomic
perception, systematic studies of the relationship between creativity and physio-
gnomic perception were begun. The test, a rather simple one, consists of two sets
of items. One concerns itself with what we call feeling-physiognomic and the
other is thing-physiognomic. For both sets the person taking the test is presented
with a visual stimulus and a continuum of alternatives along which he can
indicate what the stimulus looks like to him. One end of the continuum is the
physiognomic end and the other is the formal end. The continuum increases in
score as the subject moves to the physiognomic side. The subject receives three
scores—feeling-physiognomic, thing-physiognomic, and a total score that is a
combination of the previous two.

An example of feeling-physiognomic is the visual stimulus ©, for which the
formal alternative is “circle with dot in it,” while the physiognomic alternative is
“a feeling of smallness.” For thing-physiognomic an example is "=, for which
the formal alternative is “two arcs” and the physiognomic alternative is “open
mouth.”

A good deal of research still needs to be done with this test. Thus far it has
been used in two studies where there were criteria of manifest creativity and in
one rather large study devoted to determining the kinds of characteristics to
which the physiognomic scores are related. One of the manifest creativity studies
in which the test was used was conducted by Walker (1955), who studied
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mathematicians and found that the more creative ones did in fact score higher
on this test—were more physiognomic—than their less creative peers. The other,
a study of industrial research chemists by Stein et al. (unpublished), found that
the more creative ones tended to be (but not significantly) more physiognomic
than their less creative colleagues.

Rosett and his co-workers (1967) utilized the test in a study of 1,038
applicants to the Cooper Union for the Advancement of Science and Art in New
York City. The total group consisted of 757 males and 281 females who applied
for courses in engineering, physics, architecture, and art. The results were that
females generally scored higher on physiognomic perceptions than males; artists
generally scored higher than engineers or students who expressed an interest in
physics; among students of art and architecture, a relationship between one of
the physiognomic test factors and openness to affect-laden thoughts was found,
but this was not true among the physics and engineering students; for art
students the feeling factor in the Physiognomic Cue Test correlated with scores
on a questionnaire developed by Rosett and his co-workers for feeling style and
abstraction style but not with the score for shapes; the feeling factor also
correlated low but significantly with a measure of art aptitude, and the thing
factor was related to a measure of architectural aptitude; a low correlation was
obtained between freshman art grades and the physiognomic feeling factor; the
feeling factor correlated negatively with several of the scores involved in the
admissions criterion for engineering and physics students.

Thus, there seems to be evidence that physiognomic perception is indeed
related to various aspects of creativity. To our knowledge no training program
actually trains a person to become physiognomic in his perceptions, but the
concept is used in some training programs (e.g., in synectics, considered in
Chapter XV). Individuals might find it helpful, therefore, to practice by them-
selves to attribute humanlike form or aspects to inanimate objects; to empathize
with the different materials and objects in their environments, and through these
procedures to break through the rigid categorization of objects that restricts the
ways they are conventionally thought about and perceived.

LANGUAGE

Language affects much of what the creative person does, how he perceives the
world around him, and how he thinks. People are likely to think of language sim-
ply as a means of communicating the end stage of the creative process. This is ob-
viously insufficient. Language is more critical than that, as indicated by
Korzybski’s work (1941) and by what behavioral scientists call the Sapir-Whorf
hypothesis.

Language serves as a tool for carving out of the environment that which “exists”
and that which is to be worked with. A person may think he is dealing with or
talking about objective reality when in fact he is in many respects at the mercy
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of the language he is using. The concepts of his language become his guides to
reality. If his language is deficient in certain concepts, he will be limited in what
he can do; if his language is rich in concepts, he is proportionately more
powerful. We shall return to the Sapir-Whorf hypothesis in Chapter XI (page 300).

Language serves as a means of recording experience and as a means of defining,
refining and reporting it. By increasing the range of available concepts (by
expanding his vocabulary, technical as well as nontechnical), a person can
become more creatively effective. But just as language can affect creativity
positively, it can also affect it negatively. Naming objects gives us a sense of
mastery and understanding. Many objects also involve implicit or explicit classi-
fication systems. These classification systems can assume rigid characteristics
that are often difficult to overcome. DeBono makes the point: “The rigidity of
words is associated with the rigidity of classifications. Again, the rigidity of
classifications leads to rigidity in the way things are looked at [DeBono, 1967,
p- 82].” If the creative process is to progress without too many hindrances, the
rigidity of classification just alluded to must be overcome. This may not be as
easy as it seems because the use of a naming and classification system can give a
person a false sense of understanding and mastery.

Several of the procedures considered later are designed to help overcome the
rigidity of classifications and break through the automatization of perceptions
and responses. Brainstorming, attribute listing, and morphological analysis are
all ways of overcoming rigidity of classification. Another way, though, is by
simply becoming more aware of how we use words and language. Naming things,
thinking about things in terms of names, and the use of nouns reinforce the
classification approach. One way to circumvent this situation is to think of
objects in terms of verbs, or in terms of their functions and uses. A chair is for
holding things up, whether one sits or stands on it. In terms of material discussed
in this book, we can talk about perception or we can talk about perceiving. The
latter is the more appropriate here, for the verb form denotes that energy is
involved in the process, whether a person actually seeks out material in his
environment to attend to or whether stimuli from the environment impinge
upon him. To speak of perception, in the nominative case, is almost to endow
this process with a concrete existence outside the person, but when we speak of
perceiving, we implicitly involve the individual in the process, be his role active or
passive.

A third, more practical, illustration of our point here comes from synectics.
Gordon, it is said, had the assignment from a client to develop a new can
opener. Gordon did not tell members of his group what their goal was for fear of
limiting their associations to existing objects. It is probable that saying “can
opener” to himself would lead a person to think of a mechanical device, of some-
thing-on-top-of-something. Such specificity restricts the kinds of associations that
can come to mind. On the other hand, Gordon suggested to the group that they
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think of opening in the hope that it might call to mind quite a wide range of
possibilities from which they might make their final selection. At one point in
the group’s process one of the men suggested that nature had its own openers for
its various containers, for example, the soft seam of the pea pod. Hence, instead
of a can opener involving something-on-top-of-something, a novel approach
became possible in which the “opener” (the soft seam which could be broken
easily) was to be part of the container.

The technique just described in which a person uses the verb form of a word
might also be combined with generalization to further increase the range of
possible ideas available. For example, say a man works with duplicators. Shall we
say he is involved only in duplicating and the making of additional copies of
some typed or printed material? Or shall we say that duplicating material is a
form of communication and he is involved in communicating information? If the
latter is true, then in addition to duplicating by means of a machine, there are a
large number of other ways of communicating information. One of these could
be the use of the telephone for long distance transmission of information which
can then be duplicated at a more distant point than would otherwise be possible.
Or consider another example, the case of the individual who transports material
by trucks. If we say he is involved in trucking then he will always be limited to
the use of trucks but if we say he is involved in transporting materials, then use
can be made of ships, airplanes, piggybacks, etc.

The concepts in this section are reminiscent of children’s thought as express-
ed in A Hole Is To Dig (Krauss, 1952). Children think this way, but adults,
because of the way in which they have been socialized, are more likely to think
in terms of the formal aspects of the objects with which they have had
experience, to assign names to the objects and to think in terms of nouns. It is
suggested here that the individual can profit from thinking of things in less
“adult” ways than usual (what we refer to elsewhere as regression in service of
the ego). Several “regressive” forms are pointed out in Chapter XV, where we
discuss a group form of creativity stimulation called synectics. All of these can
be utilized to affect the individual’s perceptions, language, and thought, thereby
facilitating the creative process.

TWO OF THE MYSTIQUES—INSPIRATION AND INTUITION

Techniques for stimulating creativity are based essentially on the writings of
creative individuals who have described their experiences and work habits and
related them to the creative process. The validity and significance of these
experiences and work habits can be substantiated in psychological investigations.
Then the techniques which try to stimulate creativity either through duplicating
a creative person’s experiences or by providing some analogous way of achieving
a similar result, also have a good foundation in available scientific knowledge.

There are, however, among the experiences described by creative individuals,
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some which have not been very thoroughly investigated, others which have not
yet proven tractable to scientific investigation, and still others which possibly
may not stand up well under further scrutiny. For the moment we regard these
experiences as constituting the mystique of the creative process. Five experi-
ences which make up part of this mystique have been selected for specific
comment in this book. In this chapter we shall discuss three of them: inspira-
tion, intuition, and at the end of the chapter, how a hypothesis is selected for
further testing. In the next chapter we shall discuss what is involved in following
through in the testing of a hypothesis and the decision as to when the final
product is regarded as complete.

It is impossible at the moment to provide techniques to facilitate these
mystique aspects of the creative process. What can be done is to describe them,
to understand them better, to provide what laboratory evidence is available to
substantiate their validity, to discuss tenable theoretical suggestions as to their
plausibility, and, what might be most useful, to discuss the conditions that
appear necessary for and conducive to their appearance and. effectiveness. In
these different indirect ways it is hoped that we can also provide some basis for
future methods for stimulating creativity.

Inspiration

Many autobiographical and biographical accounts of the experiences of cre-
ative individuals describe how they became inspired by an idea that “took over”
and eventually resulted in the novel product. Many of us are in awe of such
experiences and envious of the creative person’s accomplishments. Still others
hope for and look forward to instant creativity and sit around waiting for an
inspiration to occur.

There are no direct investigations of inspiration as it has been described in the
creative process, for usually the experience occurs in the privacy of the creative
person’s laboratory or studio. The experience is therefore not available to
another’s observation and study. To some extent similar phenomena have been
observed in experiments on productive thinking (Wertheimer, 1945) where a
person who has insight behaves somehow like the person who is said to be
inspired. The inspiration experience as it has been described by others, however,
is more intense and more encompassing. On a theoretical level it may be that
inspiration is associated with the individual’s acceptance of ideas and feelings
that were repressed in the unconscious (Lee, 1947).

On the basis of available experimental knowledge and theoretical hypotheses,
it might be said that to achieve a state of inspiration an individual would have to
prepare himself intensively in his field and devote himself sincerely to the work
he has undertaken. He would need to discover the nature of the environmental
conditions that he finds most conducive to creative work and to make use of
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them as he pursues a creative solution. Simultaneously he would need to relax
and disinhibit those forces controlling access to and awareness of unconscious
factors. Such “relaxing” behavior entails being unafraid of what is buried in his
unconscious and being secure in his ability to deal with the repressed.

If nothing else, it should be apparent that it is foolhardy to sit and wait to be
inspired, for inspirations occur to individuals who have spent much time in
preparation, who have access to unconscious material that they can use effective-
ly and then, when the inspiration does occur, have the discipline and persever-
ance to work it out effectively.

Intuition

Another experience contributing to the mystique of the creative process
during the hypothesis-formation stage is intuition. And just as it is impossible to
tell someone directly how to be inspired, so it is impossible to tell him how to
have an intuition or a hunch, or how to intuit a potential answer to a problem.
Some believe that it may be possible to teach this capacity, although it has not
yet been done (Bruner, 1963). To be able to train people to be intuitive would
be most desirable, for as Bruner (1963) points out, “The shrewd guess, the
fertile hypothesis, the courageous leap to a tentative conclusion—these are the
most valuable coin of the thinker at work, whatever his line of work [p. 14].”

Intuition is a method of formulating or solving a problem in which the person
has no conscious awareness or knowledge of how he arrived at the answer or
what stimuli led him to it.

What are typically regarded as analytic modes of thought are not involved in
the intuitive process, but these are necessary and must be used to check on the
validity of the intuitive hunches. They will be considered in the next chapter.

There are relatively few experiments in the psychological literature devoted
specifically to intuition.* Westcott (1964) attributes this lack to psychology’s
philosophical heritage. Citing Wild’s (1938) review of the philosophical literature
on this problem, Westcott says that this body of knowledge differs on several
points. One is whether intuition is indeed based on sensory processes and hence
can be studied, or whether it is based on abnormal, nonsensory processes that
cannot be studied psychologically. At the moment, philosophy accepts the
second point of view—that intuition cannot be studied psychologically.

Despite the stated philosophical view, there is, according toWestcott (1964),
some general agreement between philosophical and psychological approaches. He
says (and we agree)

*Westcott (1964, 1968) has reviewed the available work on intuition. He has also made
several significant contributions of his own to this area (Westcott 1961, 1964, 1966, 1968;
Westcott & Ranzoni, 1963; Westcott & Tolchin, 1968), some of which are cited in this
chapter.
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It is generally conceded that, when an individual intuits, he reaches a
conclusion, a synthesis, a formulation, a solution to a problem or whatever it
might be, without being aware of the basis on which this conclusion or
synthesis is erected. ... As empirical scientists we are committed to our
notions of intellectual and cognitive processes and to the sensory way of
knowing things, and can operate successfully on the premise that the absence
of support of conclusions in an intuition is only an apparent absence

[p. 35].

There are only two experiments in psychology that have actually used the
word “intuition” (Westcott, 1964). We introduce one of these by presenting a
study that actually relates to what psychologists call “insight and/or unconscious
concept formation” which is regarded as containing “the rudiments of exactly
the same process” as that involved in intuitive breakthroughs in the sciences
[Westcott, 1964, pp. 36, 38].

This study of insight and unconscious concept formation is an unpublished
study by Snapper, cited byWestcott (1964). (The results of this study might also
be interpreted as reflecting the effects of operant conditioning.) In this study the
subject was given 400 cards that differed in their various characteristics and
designs, so that no two were the same. On the cards were stars, crosses, circles,
etc., in different numbers and colors. The cards also had cut or notched corners,
etc. The subject was also given a sample card that was pasted over a box, and his
task was to put each of the 400 cards either in this box if there was similarity
between his card and the sample card, or in a “reject” box. As the subject went
through this sorting procedure the experimenter told him whether he was
correct or incorrect. A subject was regarded as having performed successfully in
this experiment if he performed “correctly” on 25 successive trials.

Of the 52 subjects who participated in this experiment, 33 failed completely
and 19 were successful. Among these 19 were 6 subjects with a performance
curve that was “a simple learning curve”—it increased slowly to the criterion of
success. For the remaining 13 an “insight curve” was obtained—after some sorts
of the cards, there was a sharp jump in the number of the subject’s correct sorts.

Looking at the 19 subjects who solved the problem successfully it was found
that the 6 whose behavior looked like that of a learning curve required fewer
trials to achieve the criterion of success than did the 13 who solved the problem
by what seemed to be insight. Furthermore, the 13 presumably insightful solvers
of the problem were able to verbalize the principle involved in the solution they
achieved. On the other hand, those who achieved the success criterion slowly
could not offer any principle or any “sensible reason” why they were successful.
Some of those in the latter group were finally able to state some principle.
Others did so only after very much encouragement, but the principles they
offered were not accurate. Finally, in this experiment it was noted that those
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who were unable to verbalize the principle were more relaxed and casual in how
they worked on the problem than were those who did verbalize the proper
principle. It is this group of nonverbalizers that Westcott (1964) regards as
intuitive.

We turn now to Westcott’s own work which both supports the effectiveness
of intuition and provides us with information as to the characteristics of
intuiters. Westcott (1961) considers intuition manifest when a conclusion is
arrived at on the basis of what might generally be regarded as insufficient
evidence information. This he differentiates from “ordinary inference,” in which
the conclusion can be seen as stemming from the available evidence. Consequent-
ly, in his experimental work Westcott studied individuals in terms of how willing
they were to make inferences on the basis of little information and how correct
the conclusions were in these circumstances.

To study this problem with adult college students, Westcott developed a
series of 20 problems. For each problem there were “clues” that the subject
could obtain in a fixed order. If all of the clues were exposed simultaneously, a
solution would be reached for which there could be a great deal of agreement.
The problems consisted of both verbal and numerical series as well as both verbal
and numerical analogies. The subject was directed to select one clue at a time by
breaking a seal that revealed a clue. He could offer his conclusion at any time, or
wait until he had broken all the seals. One subject, by definition, would be
regarded as more intuitive than another if he used fewer clues and if he were
correct in solving the series.

To illustrate the problems used, one five-clue verbal series problem consisted
of the sequence of letters A, C, E, G, I; the subject had to indicate what the next
letter (K) would be. For a numerical analogy the subject was presented with 4:2,
9:3,25:5,100:10, 64:8, and then told to complete 16:___.

Using this approach Westcott (1961) found that people vary in (1) how much
information they demand before solving a problem; and (2) their ability to arrive
at correct solutions regardless of the amount of information they take. Moreover
(3) the ratio of the number of correct solutions to the amount of information
demanded varies between people; (4) whether much or little information is
sought is not related to the correctness of the solution; and (5) the confidence
that people have in their solutions is positively related to how efficient they are
in solving the problems.

Westcott (1966) also found his measures of intuition to be consistent or
statistically reliable at any one testing session, and that individuals were consis-
tent in their intuitive behavior over a 3-year period—those who were more
intuitive than others in one experiment maintained their relative standing three
years later. Another study by Westcott and Tolchin (1968) in which incomplete
line drawings were used found differences in intuitive behavior in subjects from
nursery school through college. On the basis of this work, Westcott and Tolchin
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suggested the possiblitiy that the tendency to behave intuitively may be set early
in life.

Finally, Westcott and Ranzoni (1963) studied the relationships between
intuition and several psychological characteristics—measures of intellectual
capacity and personality—in several groups of college females. Of particular
interest to us are the characteristics of the four groups of subjects the experi-
menters established by using two variables—how much information the person
demanded before offering a solution and how successful or accurate her solu-
tions were. The subjects in these experiments were Vassar College students.

In one experiment Westcott and Ranzoni (1963) studied the relationships
among three variables: information demanded, solution success, and a third
derived measure, Efficiency, which is Success/Information Demand. These three
scores were then correlated with the SAT verbal and mathematical scores
(obtained from the College Entrance Examination Board Scholastic Aptitude
Test), and cumulative grade point average. The results indicated a tendency for
low Information Demand and high Success to be correlated with a high SAT
math score. The data for the SAT verbal score were also in the same direction
but not as strong. No significant relationships were found between any of the
scores and cumulative grade point average.

Consequently, Westcott and Ranzoni (1963, p. 598) conclude that intuitive
thinking as measured in this study was not related to college grades and that
conventional measures of scholastic aptitude are “significantly but not pro-
foundly related to intuitive thinking” as measured in their study.

A second study reported in the same paper (Westcott and Ranzoni, 1963)
investigated the relationships between the same three variables and personality-
attitude variables. There were three personality-attitude variables—one was of
anxiety as measured by the Taylor Manifest Anxiety Scale (Taylor, 1953), and
two were taken from the Vassar College attitude inventory. One was a measure
of Impulse Expression (Sanford, Webster, & Freedman, 1957) and the other a
measure of Flexibility. The results of this second study did not reveal any
significant relationships between the problem-solving variables and the person-
ality-attitude variables measured.

The two studies by Westcott and Ranzoni just reported were correlational
studies with the results based on the total sample of subjects involved in the
study. For the next three studies reported in the Westcott and Ranzoni (1963)
paper, subjects were selected from the extremes. They were subjects who were at
least one standard deviation (1 SD) high or low on both Information Demand
and Success. On this basis four groups were established: (1) “Successful intuitive
thinkers”—who were at least 1 SD low on Information Demand and at least 1 SD
high on Success; (2) “unsuccessful wild guessers”--who were at least 1 SD low
on Information Demand and at least 1 SD low on Success; (3) “careful success-
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ful problem solvers”—who wer