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I. INTRODUCTION

Ijapa, the Tortoise: "It is emerging!"
His son: "I have siezed it!"
Ijapa: "What did you sieze?"
His son: "What did you say was emerging?"

Dahomean proverb.
In this epoch, when not only the cultural life, but the very exist

ence of the civilization is predicated on creative problem solving and O x i  

meaningful innovation, the values to be gained by understanding innovation 

and by understanding processes that stimulate innovation need hardly be ex

plained. Yet the study of creativity has suffered comparative neglect even 

to the most recent time, and strategies that are designed to assist adults 

in making meaningful innovations, or accepting innovations that have been 

made, are just starting to be recognized as a valid and vital aspect of 

adult education.

The nature of creativity, and the theories about it that have been 
developed, form a necessary background for this study, and will be pre

sented as a review of the literature, with a special effort to show now 

this empirical and theoretical body of information relates to the pragmatic 

problem of cultivating creativity in adults.

As Knowles (1962) has indicated, the education of adults in the 
United States in the past few decades has proliferated greatly in response 

to myriad individual needs and interests, institutional goals, commercial 

and professional pressures, and social necessity. Confusion about what 

constitutes adult education has slowed communication, has delayed agreement 

as to ends and means, has blurred the definition of common goalp and has 

hindered the establishment of vigorous and ongoing programs with relatively 

few exceptions. He suggested that some of the confusion is semantic, and 

that "adult education" has carried at least three meanings. First, it has
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been a process by which men and women continue learning after their formal 

schooling is completed. Second, it has been a set of organized activities 

for mature men and women carried on by a wide variety of institutions for 

the accomplishment of specific educational objectives. In this sense, it 

encompasses organized classes, study groups, lecture series, workshops, 

conferences, planned reading groups, guided discussions and correspondence. 

Third, it has been a combination of all of the processes into a broad move

ment or field. This study is centered within the second meaning.

The background and history of strategies designed to cultivate cre

ativity in adults liave been considered in this study to give a perspective 

on current programs, and to give an additional source of common structures 

and schemes. An attempt has been made to show the development of principles 

rather than to give a statement of them. With this in mind, a considerable 

amount of specific material has been included as it relates to the structure, 

scope, character and sequence of cited programs. This material has been 

drawn from the original sources to show the type of thinking that has been 

done within the field. In some instances, polarities of thinking have been 

easy to distinguish —  in others, the wonderfully eclectic and creative 

minds of the innovators have (predictably) combined and fused many patterns 

into new Gestalts that are continuities rather than polarities.

The ways in which creativity can be cultivated in adults has been of 

great interest to me, and in the development of this study, formerly un

recognized events and incidents that had happened in my own life fell into 

a new context. Professionally, I am a painter who has been involved most 

of his adult life in a constantly fluxuating role of being either an adult 
educator or an adult educatee. That there were predictable psychological 

parameters that differentiated the creative person was first made evident 

to me in the fall of 1959, when Dr. Paul Heist, of the Institute of
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Personality Assessment and Research of the University of California at 

Berkeley, spoke to the assembled faculty of the School of Creative Arts at 

San Francisco State College, explaining the particular psychological pro

files that seemed to be evinced in his study of the most creative students 

of that institution. It then ocoured to me that in my own education and 

training as a painter, an art historian and an anthropologist, I had re

ceived no instruction in deliberate innovation or creativity beyond a de

sultory talk with one professor of art. Possibly, these matters were con

sidered outside the important part of an education program, or more probably, 

they had not been considered as an aspect of educational programs per se.

It further occured to me that I was in the process of offering to adults 

and to young adults (college students) some training in the mechanical 

techniques of drawing and painting but very little insight into their own 
creative processes.

About this time, a second series of events occured. First, I met 

R. Buckminster Fuller, and had the opportunity of talking to him for ex

tended periods of time. I had admired him greatly for many years (actually, 

since the introduction of his "Dymaxion" automobile at the Chicago "Century 

of Progress Exposition" in 1933)• In the course of our conversation, he 

talked about his learning experiences and about American education in 

general. He said that, as a youth, he had had "...fortunate LARGE ex

periences", but that he was now convinced that "specialization in nuances 

of specialization is leading American education to linear, non-associative 

structures", and that we, as a people, were leaving the solution of world 

problems to the least capable and the least creative. And then he said 

(and I remember his words exactly), "I sun a student of large patterns in a 

time of tollgate specialization. I would like to be a comprehensivist.

But I must attend to the things that need attending to, if there are no



P. 4

other qualified people attending to them." I was profoundly moved by this 

man's commitment to the world, and I was stimulated to pattern my own 
thinking along similar lines.

The third event that ocoured was my own increasing awareness of the 

terrible and overwhelming impact that technological change was making in 
the lives of human beings all over the world. I had become aware, through 

personal experiences in Central Asia, in Africa, in the Extreme Orient and 

in Middle America, of the disservices being done to people by precipitating 

them into patterns of flux without preparing them for it or without attempting 

to mitigate the stress on a post facto basis. This suddenly became ap

parent in my own milieu. I stumbled onto the rural slums of the San Joa

quin Valley in California by accident, and was shocked by the cost in human 

suffering of technological unemployment —  agricultural workers made idle 

by the elimination of the need for the only skills that they possessed, 

and no attempts being made to replace those skills with others that were 

in demand. A television program concerned with the problems of Appalachia 

and the unemployed coal miners, presented about the same time, had one 

scene that I remember sharply; the camera focused on the face of a man 

about my own age who was unemployed and unemployable because his only 

craft has been obviated by a coal mining machine. The interviewer asked 

him about learning another craft, but he shook his head slowly and said 

that he guessed he was too old to learn.

As a part of my professional responsibility at San Francisco State 

College, I had happened on A.J. Tannenbaum's (1958) discussion of the 

problems that he felt were facing us. He said that

...we should seek, on a widespread scale, to identify in
every community our gifted people, and ... we should pro
vide for them the opportunities required for their full 
development. For we need, in the United States, men and 
women with superior ability as leaders in business, art,
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education, journalism, labor, scientific researoh, and 
government. To realize their promise, the gifted re
quire appropriate educational opportunities, and they 
also need guidance and encouragement in order to enter 
challenging and individually suitable occupations. It 
should be clearly recognized that superior ability alone 
is not sufficient to qualify individuals for outstanding 
leadership. TRAINING IS REQUIRED IN CREATIVITY AND CRE
ATIVE PROBLEM SOLVING, (emphasis mine) (p 36)
I was deeply interested in this statement, and found that it added 

emphasis and direction to the stimulus of my conversation with Fuller and 

my own discontent. In the process of searching for some method of imple

menting my wishes, I found Super and Bachrach's (1937) discussion of the 

type of research that they thought was needed. They were explicit in sug

gesting the need for studies devoted to understanding the interaction of 

individual and environment. They suggested that the various approaches 

presently in use to study creativity and the cultivation of creativity 

(e.g., traits, social systems, personality theory, etc.) should be combined 

into a broad developmental framework. They further recommended that this 

research should be conducted by an interdisciplinary team, or by persons 

who have had broad training and who are capable of putting their findings 

into a broad schematic and theoretical framework. McClelland, et. al. (1938) 

carried a similar recommendation a bit further when, in a list of five 

areas that they felt merited immediate study, they singled out two areas 

for special emphasis; 1. structural requirements of social situations in 

which talented and creative performance occurs, and 2. the ways of modi

fying stable characteristics of persons and of situations in the light of 

these structural requirements. Hausman (1939) indicated two critical areas 
for inquiry in the field of education generally and in the field of adult 

eduoation specifically —  research into the nature of creative behavior, 

and identification of the conditions for fostering such behavior. He
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insisted that

...studying the conditions for fostering creative activ
ity cannot await a closed definition of the nature of 
adult education (indeed, we should have to wait for
ever). THE RESPONSIBILITIES OF TEACHING ARE WITH US 
NOW. Study of the conditions for fostering creative 
activity should be carried on in relation to the teaching 
that we ARE doing, (p. 1J6)

The immediate need of this strategy has been emphasized by the very 

rate of change that is going on in the world at the present time. In 19&3» 

the National Education Association sponsored a symposium on the Educational 

Implications of Automation (Watson, 1963) . The recommendations that emerged 

from a discussion between five psychologists were addressed to all citizens, 

because the five men were convinced that automation will mean that there 

will be no room at the bottom of the ladder of occupational skills. People 

must be encouraged to move up that ladder, regardless of their age. Those 

who are not to be left along the road MUST develop the ability to learn 

new skills and to adapt to new situations. The "reluctant learners", those

who do not demonstrate or develop this ability, must be the concern of
everybody, they concluded.

Haskins (1965), commenting on the changing environments of science, 
technology and social structure, made an elaborate plea for teaching flexi

bility and broadness:

Just as the opening of new opportunities in science is 
ever accelerating, so too does the tempo at which opportuni
ties are exhausted increase. In 1963, the spectacular dis
covery was made that xenon, traditionally thought to be so
unreactive that it has long been known as a "noble gas", can
be made to react readily with florine to form xenon tetra- 
floride. This dramatic finding opened a new chemical field 
of considerable dimensions. Yet so immediate and intensive 
was the attack by oapable investigators that already (two 
years later) the field has been largely exhausted. Over 
the whole front of science, more than one student has found, 
on completing the work for his doctoral degree, that the 
very field of his thesis has literally disappeared while he 
was writing it, possibly leaving him with a frightening 
dilemma instead of a career. The menace is not lessened when
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the career itself has been well launched. The modem develop
ment of the computer has carried no more serious implications 
for the untrained worker than it has for the intensively but 
narrowly trained professional calculator of the old school —  
if anything, it has been less devastating for the untrained 
man, who at least is generalized. The implications point 
toward breadth and flexibility in training, and to the main- 
tainence of the fundamentals, for the perils of too great 
concentration too early in too narrowly specialized areas are 
all too clear. Yet, even today, they are not always heeded.

Brozek (1951) and McGuire, et. al. (1961), concerned with the problem
of the efficient and human use of human beings, assumed that creativity is

a phenomenon that appears along a continuum of personal and social growth.

McGuire gave a clear mandate to the continuing education of adults:

We aim to give the person something to think about, something 
to be and to do. By definition, the person will never perform 
beyond his capacity, but most likely he will fall far short.
If he succeeds according to any criterion, then he could 
have done so, but even if he fails, he MIGHT have succeeded, 
and may yet. Although American adult education takes the 
long view and the long chance, in the creative aspects of 
its programs, it is demonstrably defective. We postulate 
that everybody has some spark that education can blow upon
and make brighter. Certainly that is an educational im
perative, no less for special talents than for those of
general ability, (p. 4)
As I became more deeply involved in thinking and reading about this 

general notion of teaching problem solving and teaching deliberate meaningful 

innovation as a useful skill, I became aware of the relationship between 

the individual's mental health and the individual's ability to deal with 

the problems facing him. I found, upon thinking through the social psy

chology of G.H. Mead, that Mead had been aware of this relationship. He

noted that all human problems arise from the blockage of an act, and, at

the point where the act is blocked, the individual engages in the process 

of self-indication —  the individual points out to himself the elements of 

the problem and the different possibilities in the situation. People who 

have a minimum of problems to work with, or sat. who have never been blocked, 
live channelized lives and have no occasion for thinking, he felt. The
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individual can organize his behavior ahead of his actual contact with the

situation in which the behavior is expressed. (Puller would call this

"anticipatory strategy"). But, Mead indicated, if the individual is unable

to surmount the problem, there are a limited number of possibilities. He

can drop the problem, and the problem beoomes an incomplete act. If the

impulse was a strong one, the results of this frustration can be pathological,

and mental illness can result.

Professionally, as I approach a forseeable time when I can 'retire'

from a scheduled work routine to pursue the interests that surround me,

and as I see friends approaching retirement, I have become increasingly

aware of the problem that leisure time presents to others. Anderson (1961)
presented this problem in the following terms:

The conformity-impelling quality of work becomes especially 
evident in the absence of work. The morale of the individual 
falls if he cannot find work and must join the unemployed.
The morale of the community falls if great numbers of workers 
are unemployed. The absence of work is also seen in those
who avoid it and try to live by other means, as when they
resort to begging or to crime. Whether they live pre
cariously or well by these means, they find themselves 
de-classed by the rest of society, and outside the approved 
relationships (p. 209).
Though the Protestant Ethic is by no means in its grave, there is 

clearly a growing consensus, more visible on the lower levels of the occu

pational ladder than on the higher, that the major moral satisfactions in 

life are to be sought through leisure, not work. Or, in some instances, 

through activities unconnected with occupations. The ramifications for 

adult education, and the sanctions that are manifested toward training for 

problem solving and for creativity are obvious.

Perhaps Kallen (1962) was speaking to a similar problem when he com
mented upon the "Humanities" programs that were being offered to selected 

personnel at the Bell Telephone Company. He said that he was aware that
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...now, as the modern economy operates, more and more of 
what any individual does for himself must need be a vi
carious doing, even as a self-government in our democracy 
is a vicarious government. It is practiced not directly, 
but through representatives elected for the purpose, who 
figure as surrogates and symbols of their electors. Each 
brings to his expression of the will of his constituents 
a will of his own, and a sense of security and freedom 
singular to himself, for all representatives, with few 
exceptions, come to consider 'government' as a profession, 
a gainful occupation at whioh they work to earn their 
living. Compared to them, the governments of classical 
antiquity were much more amateur, and perhaps dillatante.
(p. 159)
Implied in any discussion of training adults in creativity and 

problem-solving is the increasing of perceptual awareness and the sharpening 

of senses that seems to be correlated with increased creativity (McGuire, 

et. al., 1961). I recognize both the desirability of increased sensitivity, 

and the penalty that is incurred. The visually sensitized and perceptive 

person sees more than is pleasing, and more that is not. Both Dewey, in 

AST AS EXPERIENCE (1954), and Schachtel, in METAMORPHOSIS (1959) discuss 
the distinction between 'seeing' and 'recognizing'. For Dewey, the bare 

recognition is satisfied when a proper tag or label is attached, 'proper' 

signifying the one that serves a purpose outside the act of recognition.

It involves no stir of the organism, no inner commotion. But an act of 

perception proceeds by waves that extend serially throughout the entire 

organism. There is, therefore, no such thing in perception as seeing or 

hearing PLUS emotion —  the perceived object in a scene in emotionally per

vaded throughout. When an aroused emotion does not permeate the material 

that is perceived or thought of, it is either preliminary or pathological.

Schachtel, (1959), speaking of how language may function in percep

tion, believed that

...the word, of course, can never take the plaoe of the 
object, or the quality or the activity which it desig
nates or indicates. But most of the time, when we listen 
to the spoken or read the written word, we neither perceive
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or imagine the referent of the word, but are in contact 
only with the word (concept). We behave as if the word 
was really all there is to the object which it desig
nates. The label (sign) becomes a substitute for its 
referent, ... (and) in listening or in reading, we are 
divorced from any experience of that which the words 
point to. (p. 137)

Jerome Bruner considered the same problem in perhaps stronger terms,

when he said, in his essay on "The Perfectability of Knowledge", that

...the disciplines of learning represent not only codi
fied knowledge but ways of thought, habits of mind, im
plicit assumptions, short cuts, and styles of humor that 
never achieve explicit statement. Concentration of these 
ways of thought probably account for the phenomenal pro
ductivity of ideas, and keep the knower sensitive to op- 
portmnity and anomoly. I draw attention to the matter, 
for studies in the history of knowledge suggest that 
deadening and banalization are also characteristic of 
knowledge once it becomes codified. (Bruner, Goodnow & Austin, 1956,
p. 212)

Training in creativity and problem-solving, then, should enrich the per

ceptual world of the individual, and should also make him less subject to 

semantic confusion and to banalization.

The study has been made for basically three objectives. The first 

objective has been to enrich my own understanding of the creative process 

as it occurs in me, in my students and friends, and in the culture in 

general. As a result of the study, I would hope that others might acquire 

some knowledge of the creative process and some knowledge of the cultivation 

of creativity in adults, for the study contains a synthesis of factual in

formation that has not appeared in print before. The study has referred, 

occasionally, to personal experience, which is the only creative mental 

activity a person can ever KNOW for himself. Therefore, where necessary 

to the argument, personal instances have been used to illustrate certain 

points.

The second objective has been to encourage others to take seriously 

the oonoept that the creativity of any mentally healthy adult can be increased
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by whole magnitudes. The cultural myth of 'creativity' as a unique,

genetically endowed, utterly intangible trait has been superceded. In 1926,

Lindeman, speaking of adult education, presumed that

...the creative spark may be kept alive through life, and 
moreover, that it may be rekindled in those adults who are 
willing to devote a portion of their energies to the process 
of becoming intelligent. Once more, it becomes necessary 
to propose inclusive definitions; if life is learning, and 
learning is life, then creativeness is a possibility in 
all spheres of activity to which significance is attached.
The verb, "to create", has too long remained the private 
possession of those who call themselves artists. Life 
is also one of the creative arts, else its ultimate 
meaning is boredom. A well organized and adequately ex
pressed life deserves to be called beautiful no less than 
a well-conceived statue. ...Beauty is experiencing.

The creative mood is more than an attitude of ex
pectation. Many persons approach adulthood with Micawber- 
like confidence in the coming event, the glorious adventure 
which is bound to happen TO them, and cumulatively lose capa
city to achieve; their imaginative projections lead to such 
exaggerated introspections and fantasies that they can com
pensate for their failure to create only by further and more 
extravagant conceits. In the end, they either reach absurd 
limits of ineffectiveness or drop suddenly to the level of 
cynicism and dispair. Creativeness is always futuristic, 
anticipatory, but its futurism emanates from the plane of 
actuality; its "impossibles" are distillations from "pos
sibles". Creativeness is intrinsic, and seems fortuitous 
merely because we fail to see all of the relations between 
the creator and the combining factors of his creation.
Further, creativeness is less dependent upon its ends than 
on its means; the creative process, not the creation, is 
of supreme importance, (p. 55, ff)

The third objective has been to offer a model for the creation, opera

tion and assessment of programs designed to cultivate creativity in adults.

Personally, I am enthusiastic about models, and I recognize that the visual

arts are largely predicated upon the creation of models. Siegel, commenting 

on the use of models for analyzing educational processes, succinctly outlined 

their use:

The term "model" has been used rather loosely by social 
scientists in recent years as a close approximation to the 
terms "frame of reference" and "design". The notion of a 
model has the advantage, perhaps, of oonnoting structural
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properties of the phenomenon under investigation, PARTICU
LARLY OF CREATING A FAMILIAR IMAGE for the consideration of 
novel or unfamiliar situations which have properties similar 
to those of known, or hypothecated, situations. It is in 
this mood, rather than in the technically more acourate 
sense of a mathematical model, that the term is used.
(Spindler, 1955, P* 58)
I have recognized that a lacuna exists in both the literature dealing 

with adult education and in the literature dealing with programs designed 

to cultivate creativity and creative problem solving. The work of Edwards 

(1967) pointed in this direction, but was more concerned with the Gestalt 
of programs than with the commonalities. McPherson (1967), in his ex
cellent presentation, THE PEOPLE, THE PROBLEMS, AND THE PROBLEM-SOLVING 

METHODS, offered a schema of eighteen types of problem-solving methods or 

methods designed to assist problem solving, and thus is close to this study. 

The lacuna that this study attempts to fill, specifically, is the systematic 

construction of a model of the commonalities that exist among selected 

programs designed to cultivate creativity in adults.

In making this study, a special acknowledgement must be made to my 

colleagues in the Art Department at San Francisco State College —  to Dr. 

James Storey for his encouragement and enthusiasm, and for his occasional 

needling about getting to work; to Dr. Ernest Mundt for hiB understanding 

of the problems faced by a visually oriented person attempting to be verbal 

and for his remarkable ability to reduce confused and undefined problems 

to relatively simple questions; and to Dr. John Keel for his faithfulness 

in digging out obscure references and half-remembered statements. My 

regret is that Dr. Hilda Taba did not see this study completed before her 
death.

An acknowledgement, with great affection, must be made to all of the 

students, past and present, of the California School of Fine Arts, the San 

Francisoo State College, the University of California extention, and the
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Adult Education program of San Francisco for the things that they have 

taught me when I was supposed to be their teaoher.

Credit for the inception of the study, for the assurance that it 

could be completed, and for whatever scholarly merits it might possess must 

go to Professor Jack London of the University of California, who, as 

Chairman of the writer's doctoral committee, as Faculty Advisor, and as a 

good friend, offered firm support at every stage of the study. The short

comings that can be found occured when Ur. London's back was turned.

My wife Heidi can never receive enough special words of appreciation 

for her moral support and her sacrifice of her own wishes for the years 

that this study was in preparation.
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II. STATEMENT OF THE PROBLEM

Certain explicit assumptions have to be made about the nature of the 

adult oommunity and about the educational processes that are under con

sideration. First of all, by 'educational processes' I mean the formal 

system —  sites and interacting members, stated goals, and the role re

lations by which the goals are translated into action. These, at least, 

are the primary elements of the system. I have recognized that, in the 

dynamics of activating this system, intrusive or intervening factors dis

tort the intent of the formal blueprint in several respects. Organizers 

and teachers may perceive and use their roles in different way, in relation 

partly to personality factors and partly to situational conditions. Con

cerning the latter, the organization might have grown in size, so that 

patterns of communication, once successful, now break down at several 

points. Similarly, varying rates in the turnover in personnel can affect 

the degree of sharing of common goals and values of the institution. Com

pensatory adjustment for these and other disturbances within the educational 

processes give rise to informal —  or at least unintentional —  sets of re

lationships and distortions of the formal system. It is a valid contention 

that such forces are not unimportant, but rather that their full signifi
cance can best be understood by a prior analysis of the organizational de

sign originally intended for the program. Moreover, it also suggested that 

the formal system itself will yield useful insights into the processes of 

transmission of the creative alteration of materials within the programs.

Programs, looked at from this point of view, are not isolated or

ganizations; they are operational structures that are continually affected 

by outside environmental forces. They cannot completely set their own 

goals, nor can they seek to implement them completely independently of
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other agencies. The relationships between programs of adult education and 

the larger community are reciprocal and interacting. The programs presented 

in this study are not to be visualized as responding, unilaterally and auto

matically, to outside forces which impinge upon them, but they must make 

the most of their day-to-day decisions and operations as if they were an 

independent organization. Their explicit goals (in this instance, the cul

tivation of creativity in adults) are better and more fully understood by 

the interacting participants than by outside members of the community as 

a whole. Any educational community has its own culture —  albeit a depen

dent and not an autonomous one —  including norms for behavior of partici

pants and values underlying and supporting these norms. What happens in 

the operation of any educational system may also be expected to work back 

to affect the values, sentiments, and operations of the tangential elements 

with which it interacts —  families, organizational structures and the 

broader community.

If one accepts these assumed formal characteristics of an adult edu

cation program, with their tangential relationships, as a point of departure, 

then there are several possible ways of collecting, organizing, interpreting 

and presenting conclusions as to its scope, character, nature and sequence. 

For the intents and purposes of this study, the model is the one that has 

been chosen.

The term nmodeln has been used by educators as a close approximation 

to the terms ’frame of reference' and ‘design', and has the very specific 

advantage of relationships without being obligated to account for specific 
small variations, as has been noted. Alfred Hoch, in his REASON AND GENIUS, 

said that

...every model enables us to husband our strength. It puts, 
in the place of innumerable experiences, a general judge
ment as a symbol, and by offering a precise ordered collection
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of experiences, it saves a lot of separate observations, 
descriptions and controls. Being a simple, precise in
struction for imitative repetition, it makes it possible for 
us to replace things that are more difficult of concep
tion (because they are unusual) with notions that are 
easy to grasp (because they are familiar). It thereby 
permits the solution of many tasks that are difficult 
and might otherwise remain insoluable. The conquest of 
new cognitions, which often remain out of reaoh for the 
practical man despite all of his great efforts, fre
quently becomes child's play for the scientist familiar 
with the theory, (p. 17)

Langer (1953) commented at great length on the uses of models and 

analogies, and the profound assistance that they can give to the under

standing of processes:

...A "logical" picture differs from an ordinary picture 
in that it need not look the least bit like its object.
Its relation to the object is not that of a copy, but of 
analogy. We do not try to make an architect's drawing 
look as much as possible like the house; that is, even if 
the floor is to be brown, the floor-plan is not con
sidered any better for being drawn in brown; and if the 
house is to be large, the plan need not convey an im
pression of vastness. All that the plan must do is to 
copy exactly the proportions of length and width, the 
arrangement of room, halls and stairs, doors and windows.
The narrow dash that represents a window is not in
tended to look like one; it resembled the object for which 
it stands only by its location in the plan, which must 
be analogous to the location of the window in the room.
(p. 29)
The dissimilarity in appearance between "logical" picture and what it 

represents is even more marked in the case of a graph. The graph is spatial, 

its form is a shape, but the series of events does not, perhaps, have 

shape in a literal sense. The graph is a picture of events only in a logi

cal sense; its constituents, which are little squares on paper, are ar

ranged in the same proportions to each other as the constituents of the 

event.
It is by analogy that one thing can represent another which does not 

resemble it. By analogy, a map can "mean" a certain place, and obviously 

it cannot "mean" any place which it does not fit. If two things have the



P. 17

same logical fora, one of then may represent the other, and not otherwise.

...Perhaps the most elaborate structure ever invented 
for purely representative purposes is the syntactical struc
ture of language. Its content, in itself, is trivial; it 
is a system of various little sounds, not beautiful and 
arresting sounds, like the content of musical structures, 
but rather ridioulous little squeaks and hums and groans.
Yet in their arrangements and organization, these noises 
have such a developed pattern that they constitute a great 
system. ...What this structure can represent is the order 
and connection of ideas in our minds. Our ideas are not 
mere fleeting images without definite relations to each 
other; whenever we are really thinking, not merely dozing 
in a haze of passive impressionism, our ideas exhibit se
quence, arrangement, connection, a definite pattern. Some 
ideas belong together more intimately than others, some 
lead to others, some arise out of others, etc.. It is 
this pattern which the elaborate patterns of language 
reflect. (Langer, 1953, p. 29 f.)

Langer concludes with a strongly positive statement as to the value of

models that I find most agreeable:

The great value of models and analogies is that by 
them, and them alone, we are led to seeing a single "logi
cal form" in things which may be entirely discrepant as 
to content. The power of recognizing similar forms in 
widely various exemplifications, (i.e., the power of dis
covering analogies), is logical intuition. Some people 
have it by nature; others must develop it (and I believe 
that all normal minds can develop it), auid certainly all 
may sharpen the precision of their understanding, by a 
systematic study of the principles of structure, (p. 33)

The demand that a genuinely satisfactory explanation must "reduce" 

the unfauniliar to the already familiar is not new (Nagel, 196l). The sug

gestion has been made repeatedly, in the history of logical inquiry, that 

explanations can be regarded as attempts at understanding the unfamiliar 

in terms of the familiar, insofar as the construction and development of 

explanatory systems are controlled by a desire to find and exploit struc

tural analogies between the subject matter under inquiry and alreauiy familiar 

materials.

Common speech is full of expressions that initially were employed in 

a more or less conscious metaphorical sense, though many of them have lost
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their original meanings and are currently used in what is, in effeot, a 

literal manner. It rarely occurs to the user today, when the phrase "to 

foot the bill" is employed, that at one time it expressed a felt similarity 
between the sum of a column of figures and the lower parts of the 

body. But this is not always a consciously deliberate process in most con

texts of experience. Similarities between the new and the old are often 

only vaguely apprehended without being carefully articulated. In addition, 

little, if any, attention is generally paid to the limits within which such 

felt resemblances are valid. When familiar notions are extended to novel 

subject matter on the basis of unanalyzed similarities, serious error can 

easily be committed, but apprehensions of even vague similarities between 

the old and the new are often starting points for important advances in 

knowledge. When reflection becomes critically selfconscious, such appre

hensions may come to be developed into carefully formulated analogies and 

hypotheses that can serve as fruitful instruments of systematic research.

Historically, models have been used in the physical scienoes; by 

Huygens in the development of a wave theory of light, by Black concerning 

the transmission of heat, etc.. Maxwell noted repeatedly the value of 

models, and used them apparently as a stimulus to creativity when he re

garded them as a "useful artificial method for the solution of a certain 

class of problems". (Nagel, 1961)

The uses of models in the physical sciences and in mathematics sug

gests their classification into two broad types —  "substantive" and "formal" 

models. In models of the first type, a system of elements possessing certain 

already familiar properties, assumed to be related in known ways as stated 

in a set of laws for the system, is taken for a model for the construction 

of a theory for some second system. This second system may differ from the 

initial one only in containing a more inclusive set of elements, all of
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which have properties entirely similar to those in the model, or the second 

system may differ from the initial one in a more radical manner, in that 

the elements constituting it have properties not found in the model.

In a second, or formal, type of model, the system that serves as the 

model for constructing a theory is some familiar structure of abstract re

lations, rather than, as in substantive analogies, a more or less visualizable 

set of elements which stand to each other in familiar relations. Mathema

ticians frequently employ such formal models in developing some new branch 

of their subject, and it makes no difference whether the elements that they 

are concerned with are positive, negative, integral or fractional. Models 

are even obtainable for irrational and complex exponents that have no par

allel in the real world. (Gamow, 1953» P* 207)
Models can play a larger part than just in the formulation of a 

theory; they can assist in the exploration of the basic assumptions for 

further consequences that may lead to systematic explanation of other ex

perimental laws, they can suggest directions to be followed in new areas, 

they can offer clues as to how the formulations of experimental laws need 

to be modified so as to enlarge the scope of their valid application. As 

long as experimental knowledge is incomplete and a theory continues to be 

fruitful as guide to further research, the model continues to play an im

portant role.

Models have a use in suggesting at what points rules may be intro

duced for establishing correspondences between theoretical and experimental 

notions. Were a theory stated as a set of uninterpreted postulates, ex

hibiting not even a formal analogy to some already familiar system of ab

stract relations, the formulation would provide no clues as to how the 

theory could be applied to concrete physical problems.

I have been interested in the heuristic value of models in the
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construction and use of theories. It should not be overlooked that models 

also contribute to the achievement of inclusive systems of explanation. A 

theory that is made in the light of a familiar model resembles the laws or 

theories which are assumed to hold for the model itself; and in consequence, 

the new theory is not only assimilated to what is already familiar but can 

often be viewed as an extension and generalization of an older theory which 

had a more limited scope. From this perspective, an analogy between an 

old and a new theory is not simply an aid in exploiting the latter but is 

a desired state that many scientists and researchers try to achieve in the 

construction of explanatory systems. Some scientists and artists have made 

the existence of such an analogy an explicit and indespensable requirement 

for a satisfactory theoretical explanation of experimental laws. And when 

a new theory does organize systematically a vast array of experimental 

data, the laok of marked analogies between the theory and some familiar 

model is sometimes given as the reason why the new theory is said not to 

offer a "really satisfactory" explanation of that data.

The formulation of models has dangers, however. A model may be a 

potential intellectual trap as well as an intellectual and cognitive tool. 

The dangers seem to be twofold; some inessential feature of a model (es

pecially a substantive model) may be mistakenly assumed to constitute an 

indespensable feature of the theory embedded in it; and the model may be 

confused with the theory itself. The exploitation of the theory, then, 

may be routed into unprofitable directions, and the pursuit of pseudo

problems may pull the attention away from the operative significance of the 

theory.

It seems to me that there is no way of knowing in advance if any 

given model will prove to be an obstacle to the development of theory, sinoe 

it is usually only after a model has been tried that one can tell which of
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its features suggest inquiries leading into blind alleys, and which are 

heuristically valuable. About the only thing that can be said is that the 

model for a theory is not the theory itself. They are, simply, a convenient 

way of thinking about various strategies directed toward the cultivation 
of creativity in adults.

Murray and Stewart (1963) distinguished two types of research in which 
analogies and models could be utilized; in the first, the analogue may have 

been constructed to represent a particular function of a system, so that 

it could have been manipulated easily. They recognized the parameter, in 

many instances, of unavailability for direct study (they cited the bio- 

communicative studies of vowel resonances, as an example). A second ap

proach was the study of already existing phenomena from other disciplines 

for parallels and analogues to apply to the area in question. Psychologi

cally, they asserted that 'analogy* referred to correspondence in functions 

between phenomenon having different structure or function.

Their work is of interest to this study for two reasons; first, their 

reaffirmation that models and analogies can be of value in the understanding 

of new material, and secondly, because the production of analogies and paral

lels is one of the basic principles of nearly every structured schema for 

the cultivation of creativity.

They described a four-step method for checking phenomena for corres

pondence; 1. a complete description of the structures selected; 2. rela

tion of these structures to the corresponding formulations of the known 

principle; 3* determination of where the parallels leave off; 4* formu
lating, in communication terms as completely as possible, the phenomena in 

the new structure that has had no equivalent.

They concluded that the derivation of the idea for any hypothesis 

from another category of relationships (or other disciplines) merely
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requires the restatement of the structure from the first category into a 

second category, which makes a model. The important factor is, they be

lieved, the recognition that the structure of the model incorporates the 
same relationships for both categories.

I find that the concept of "model" is paralleled by a number of 

phenomenon that are of concern to this study. First, there is the notion 

of "analogy" —  the broadening of the structure of the phenomenon to permit 

parallels and comparisons with other phenomenon not usually related to it. 

For instance, Gordon (1961), in describing a "Synectics" session devoted to 
the development of a paint, cited the following analogies and metaphors 

that were formed by the group (the subject under consideration was the 

problem of making paint cling to a chalky surface):

"...the chalk surface as being a duck's back..." (analogy) (p. 102) 

"...the paint would want to spread itself evenly..." (anthropo

morphism) (p. 103)
"...I'm the drop of paint...I'm slipping, I'm scratching with my 

claws to find the wood...(empathic) (p. 103)
Within the potentialities of metaphors and models are two extremes, 

with all possible gradations in between. At one extreme is the model con

structed of entities that are very like those observed in the original in

stance. We say that an atom is "like" a little solar system to accentuate 

the degree of "likeness", and we construct a model of a central nucleus 

with numbers of orbiting satellites at precise and predictable distances.

At this extreme, minor unlikenesses prevent the comparison from being an 

actual identity.
At the other end of the extreme, the model can be between entities 

which have practically no likenesses to each other, and where the actual 

points of parallelism are extremely remote. Gordon (1961) quotes an
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unidentified poet who said that a thrush's egg looks like ”a little, low 

heaven”, comparing1 the visual similarities (color and arohed shape) as a 

tenuous point of contact between radically unlike things. At this extreme, 

the comprehension of the metaphor forces the point of relationships; if the 

metaphor works, this apparently tenuous point becomes a pivot upon which 

the two realms of the unlike swing toward a momentary coalesoence; for a 

moment, the thrush's egg can give the feeling of heaven in its entirety.

This kind of generative approach to understanding of complex phenomena 

was used by Thoreau in attempting to perceive the essential unity of the

natural world. In his NATURAL HISTORY OP MASSACHUSETTS, he began a meta

phoric sequence with the initial perception that ice crystals on a stalk 

in winter are like leaves in summer:

Every tree, shrub and spire of grass, that could raise its 
head above the snow, was covered with a dense ice-foliage, 
answering, as it were, leaf for leaf to its summer dress.
(P. 52)

Thoreau then proceeded to expand speculatively this original and metaphoric

perception of the similarity between dissimilar objects and states:

...it struck me that these ghost leaves, and the green 
ones whose forms they assume, were the creatures of but
one law; that in obedience to the same law the vegetable
juices swell gradually into the perfect leaf, on the one 
hand, and the crystalline particles troop to their stan
dards in the same order on the other. As if the materials 
were different, but the law one and invariable, (p. 55)

He then constructed a broad normative model:

...This foliate structure is common to the coral and the 
plumage of birds, and to how large a part of animate and 
inanimate nature... (p. 55)
Hayakawa (1949) compared communication to the construction of a 

series of models, and brought a divergent understanding of the function of 

models into this consideration:

By means of scientific communication, then, with its 
international system of mmights and measures, international
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systems of botanical and zoological nomenclature, inter
national mathematical symbols, we are enabled to exchange 
information with each other, pool our observations, and 
acquire collective control over our environment. By means 
of affective communication —  by conversation and gesture 
when we can see each other, but by literature and other 
arts when we cannot —  come to understand each other, to 
cease being brutishly suspicious of each other, and gradually 
to realize the profound community that exists between us 
and our fellow men. Science, in short, makes us able to 
cooperate; the arts enlarge our sympathies so that we be
come willing to cooperate, (p. 135)

He recognized, as did Hoch, the value of models to broad understanding, and

quoted Kenneth Burke, who said that his position was "...that if we try to

discover what the poem is doing for the poet, we may discover a set of

generalizations as to what poems do for everybody." (The Philosophy of
Literary Form)

The notion that models are useful is not universal. Walkup (1965) 
offered a sharply differing comment on the value of models and schematic

presentations of complex phenomenon in analyzing creativity and creative

products:

...This approach (models, schema, etc.) is about as useful 
as the following analysis of artistic paintings;
1. The artist procures canvases and oil paint
2. He selects a subject
3. He contemplates the canvas for a considerable period 

of time, thinking about the subject
4. He gets an idea for a painting
5. He puts it down on canvas, (p. 35)
His criticism missed the point, I think, of the values of models, in 

that they can contribute to the understanding of a complex series of opera

tions. Speaking as a painter, I think that his burlesqued approach, above, 

actually IS valid in starting to understand the processes by which a painting 
is produced. What is not considered in his model, of course, is the intrin

sic or extrinsic value of the product, nor does it consider the various

levels of meaning and function of the painting to the painter and to the 

observers of the finished work. It is this point, obviously, that he
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objected to in the utilization of models. To a certain degree, he con

tradicted himself in the same article when he stated that

...creative individuals appear to have stumbled onto and 
then developed to a high degree of perfection an unusual 
ability to visualize mentally —  almost hallucinate —  in 
the area in which they are creative. As will be explained 
later, the word "visualized" is here used in its broadest 
sense to include the mental synthesizing of many sensory 
experiences, not just ocular experience, (p. 37)

(The) nature of the seeing or sensing is peculiar.
It is almost a feeling like the object being visualized.
One can feel the pressure of contracting objects, or the 
erosion of material by friction, or the flow of heat from 
one point to another, or the swing of the oscillating 
electric circuit, or the bending of light as it passes from 
one medium to another, or the appropriateness of a well- 
designed structure to hold a maximum load, with every part 
equally strained in the process, or the external roaming 
about of the molecules of gas, or the almost physical 
transfer of energy from the gasoline, through the motor, 
transmission, and to the driving wheels of the automobile.
It is as though one's own kinesthetic sensing mechanisms 
were associated with the physical object and that he thus 
sensed directly what was going on in the external system.
In highly developed visualizers, this process probably 
is carried over for other than physical phenomena, (p. 41)

I think that he is making an eloquent plea for the intuitive construction 

of models and analogies, on a highly empathic level, as an aid to under

standing.

The objective of this study, then, is to present a subjective model 

of the commonalities present in selected programs that are designed to 

cultivate creativity in adults.
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III. PROBLEMS IN DEFINING CREATIVITY

Fundamental to any study of creativity and the creative process (and 

certainly of programs designed to increase creativity) is a definition of 

"creativity". The literature dealing with thinking, oognition and problem

solving has a very wide range of orientations and an equally wide range of 

operational and theoretical definitions. The analysis of this data is a

task in itself, and has not been attempted in this study. A survey of the
definitions of creativity, however, is of value.

Wilson (195S) gave good insight into the diversity of meaning of "the
creative process". He noted that it could be defined as an outflow of energy

from an individual or group through which a product is structured; as an 

action of the mind that produced a new idea or insight; as the mental pro

cesses of manipulating the environment so as to produce new ideas, patterns 

or relationships; as the capacity to produce through thought or imagination; 

as the capacity for 'original' work; as the emergence in action of a novel 

relational product growing out of the individual and the environment; as 

the mental processes that involved the rearrangement of past experience, 

with possibly some distortion, into new patterns that better answered some 

felt need; or simply, as something new that was produced. He recognized 

the parameter of "...usefulness at some point in time" proposed by Stein 

(1953).
Brownowski (1958) established a useful paradigm when he differentiated 

between discovery, creation and invention by pointing out that Columbus had 

discovered America, Shakespeare had created Hamlet, and Edison had invented 

the electric light.

Flanagan (1954) differentiated between productivity, creativity and 
ingenuity. "Productivity" was involved with both quality and contribution.
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"Creativity" was shown by evoking something new into being —  the emphasis 

is on the newness and the previous lack of existance. "Ingenuity" was 

shown by inventing or discovering a solution to a problem. The emphasis, 

in the latter instance, was on the existance of a problem and showing a 

quality of genius in solving it in an unusually neat, clever or surprising 

way.

Gowan and Demos (1964) offered a series of definitions of creativity
that involved creative thinking, productiveness, innovation, invention,

originality, and the ability "...to bridge gaps in nature, as does a poet",

and the ability to create newer and higher organizations of experience.

"Inner-directedness" (as opposed to "outer-directedness"), constructive

non-conformity, and achievement via independence were seen as operative

and functional attributes that contributed to the definition of the phenomenon.

Wiesner (1965) made an interesting differentiation between "creativity"
and "productivity":

...Although the words are frequently used synonymously, 
it is possible to recognize a useful distinction between 
them. The term "creativity" is principally used to mean 
activity resulting in contributions that have novelty and 
value in the intellectual sphere of human experience, in
cluding the sciences, as well as literature, music and 
the visual arts. In all such contexts, "creativity" uni
versally implies a departure from, and an advance beyond 
what is conventionally attainable. However, there is an 
important characteristic of creative contribution in 
science that is not significantly present in creative 
contributions in many other fields; quantitatively de
finable logical relationships to preexisting scientific 
knowledge. Thus, although the emotional and intuitive 
appeal of a new idea or concept, or its esthetic richness, 
may make it "creative" in a philosophic or artistic sense, 
normally it must also meet the criterion of being logi
cally relatable, in quantitative terms, to the body of 
science in order to be considered scientifically "pro
ductive". An idea must clearly follow from what is 
already known if it is to result in an enrichment of 
available scientific knowledge or of associative tech
nologies. (p. 547)
One of the most useful analyses, for the purposes of this study, is
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that which was done by Repucci (1964). He found that he could differentiate 

between fifty and sixty definitions of creativity, and that the number of 

definitions was expanding every day. He proposed a grouping of these de

finitions into six major categories.

The first of these definitions he labeled "Gestalt" or "Perception"

type definitions, where the major emphasis was upon the restructuring or 

recombination of ideas. Wertheimer's (1945) idea that "the process of 

destroying one gestalt in favor of a better one", and Keep's (1957) "inter

section of two ideas for the first time" are typical of this type of de

finition. Repucci also included Duhrssen' (1957) "translation of knowledge 

and ideas into a new form" in this group and indicated that he thought 

that Mooney (l954a»1954b) and Von Fange (1955a) used this approach.

The second class of definitions he called "end product" or "innovation-

oriented" definitions. Stein and Heinze's (i960) concept that creativity 
was that process which resulted in a novel work that was accepted as tenable 

or useful or satisfying by a group at some point in time was typical, for 

instance, of this group. The 'dictionary' definition, "to bring into being, 

to produce as a work of thought or imagination" and Harmon's (1956) "any 
process by which something new is produced —  an idea or an object, including 

a new form or arrangement of old elements" are similar.

A third class, Repucci characterized as "aesthetic" or "expressive", 

because the major emphasis was upon self-expression —  the individual has 

a need to express himself in a manner that is unique to him, and any ex

pression is creative. Lee (1957) was quoted saying "...the creative process 

can be defined as the ability to think in uncharted waters without influence 

from conventions set up by past practices". Northrop (1952) and Compton 

(1952) defined creativity as sensibility to dissatisfaction or the de
cision to do something when irritated, respectively. Ghiselin (1955) saw
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creativity as "the process of change, of development, and of evolution, in 

the organization of subjective life."

A fourth class of definitions was characterized as "psychoanalytic” 

or "dynamic", wherein creativity was defined in terms of interactional 

strength ratios of the id, ego and superego. Beliak (1958), H.H. Anderson 

(1959) t Kris (1951|1952) and Kubie (1965) supported the notion that all 
forms of creativity are permanent operant variables of personality and that 

to be creative, the ego must regress in order for preconscious or unconscious 

material to emerge.

Repucci’s fifth class of definitions was widely held, and included 

Spearman (l93l)» Maier (1931), Wallas (1926) and Dunker (1945)* The emphasis 
was upon the thinking process itself rather than upon the actual solution 

of the problem. Creativity was defined in terms of correlates; that is, 

creativity was present or occured whenever the mind established a relation

ship between two items in such a way as to generate a third item. Guilford 

defined creativity in terms of some 53 intellectual factors, the most im

portant of which were the factors of "discovery" and "divergent thinking". 

"Discovery factors" were related to the ability to develop information out 

of what is given by stimulation, and "divergent-thinking factors" were re

lated to the ability to move in different directions, or to move tangentially 

from common solutions when faced with a problem.

The sixth class of definitions Repucci labeled "varia", since there 

is no inclusive generality that he could find to unite them. This class 

included Rand's (1952) requirement of an "addition to the existing store 

of knowledge", Lowenfeld's (1957) "result of a subjective relationship with 

man and environment", Porsche's (1955) "integration of facts, impressions 

or feelings into a new form", and Shepard's (1957) requirement that crea

tivity be a destructive process much like Wertheimer's destruction of one
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gestalt in favor of a better one.

Torrance (1966) has considered the problems of definition crucial in 
the development of tests designed to measure creativity. On the basis of 

an analysis of the diverse ways of defining creativity and the requirements 

of a definition for keeping a program of research focused on factors af

fecting creative growth in context he established a definition of creativity 
as

...a process of becoming sensitive to problems, deficiencies, 
gaps in knowledge, missing elements, disharmonies, and so 
on; identifying the difficulty, searching for solutions, 
making guesses or formulating hypotheses about the deficiencies, 
testing and retesting these hypotheses and possibly modi
fying and retesting them, and finally, communicating the 
results, (p. 6)

He felt that this definition described a natural human process. Strong 

human needs were involved at each stage. For instance, if we sense some in

completeness or disharmony, tension is aroused. We are uncomfortable, and 

want to relieve the tension. Since habitual ways of behaving are inadequate, 

we begin trying to avoid the commonplace and obvious (but incorrect) solu

tions by investigating, diagnosing, manipulating, and making guesses or es

timates. Until the guesses or hypotheses have been tested, modified, and 

retested, we are still uncomfortable. The tension is unrelieved, however, 

until we tell somebody of our discovery.

Torrance (1966) explained that there are many other reasons for favoring 
this definition. It enabled one to begin defining operationally the kinds 

of abilities, mental functioning, and personality characteristics that 

facilitate or inhibit the process. It provided an approach for specifying 

the kinds of products that result from the process, the kinds of persons 
who can engage most successfully in the process, and the conditions that 

facilitate the process. The definition also seemed to be in harmony with 

historical usage, and to be equally applicable to scientific, artistic,
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literary, dramatic, and interpersonal creativity. He recognized that some 

scholars disagree with his definition, but that it was valid for his intents 
and purposes.

In 1962, Eisner proposed a typology of creativity in the visual arts 

that is broad enough to be of value in assessing other disciplines. He 

found a polarity of creativity that he called "boundary pushing”, because 

the ideas or objects were always pushed to existing limits and used in 

novel ways. (He cites the example of the person who first thought of in

stalling electric shaver outlets in automobiles as an example.) His second 

polarity was "esthetic organization". In this instance, the emphasis was 

on order and beauty. The third polarity he called "invention", and dealt 

with the amplification of existant forms or orders. The fourth typology, 

and the kind that Eisner feels is the rarest, is "boundary breaking”, where 

the assumptions that everyone else takes for granted are rejected, and new 

premises are formulated that proceed to develop a radically new system of 

thought (i.e., Copernicus).

The question has come again and again to me during this study as to 

my own definitions of creativity. I have been working, obviously, for a 

number of years with some tacit but unvoiced definition, sinoe I have been 

involved in the production and assessment of paintings, sculptures, films, 

drawings, photographs, light shows, happenings, events, arthitecture, dis

plays, commercial art forms, stage sets, typography, industrial design, 

hand crafts, television productions, book illustrations and radio programs.

I have found that my definitions have been constantly changing, and on 

retrospection, I have found that there is a strong temporal element in my 

personal definition. This temporal element seems to have been sharply in

fluenced by the climate of opinion that I am working in at the time the 

assessment is required —  my definition is much sharper and is more demanding
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when I am involved in the assessment of a thoroughly professional exhi

bition of avant-garde painting or sculpture that it is when I am assessing 

a modest portfolio of drawings by a beginning student. I have also become 

aware of the long-term changes in my definitions of creativity —  the 

processes and products that I would have assessed as being highly creative 

a number of years ago might not be assessed nearly as favorably at the 

present time. I have also found that as my perceptions and awarenesses 

have become broader with experience, my definitions have changed. So a 

firm understanding must be established that there are a number of defini

tions of creativity that can exist within one individual, there are a 

number of definitions that can exist within the time-line of an individual, 

and that these definitions are directly related to the social matrix of 

the individual.

Joncich (1964) has pointed out the fallacy of unquestioning accept
ance of any one culture-bound theory or definition of creativity, in her 

critique of Getzels and Jackson’s "CREATIVITY AND INTELLIGENCE". The 

point was made that current definitions of creativity suffer from the same 

culture-bound suppositions and biases that have made intelligence-testing 

a measure of something else than intelligence. She pointed out that current 

creativity research does, indeed, reflect culturally-bound values. Three 

kinds of evidence were submitted; first, that the high intelligence group 

archeotype resembled not even a scholar but a pedant who was perhaps the 

'yes' man of the executive suite. The second kind of evidence referred to 

the 'creative' occupations —  and Prances Bacon was cited as a misnomer of 
the 'creative' person. It was pointed out that his contemporaries used 

other, and sometimes quite uncomplementary terms, in reference to him. The 

third area referred to the tests of creativity; she felt that the tests 

used had very little relationship to the jobs of the scientists interviewed.
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Another aspect of the ethnocentrism noted by Joncich was crisply in

dicated by Barron (1963). The parallels and applications to this study are 
obvious:

One of our first decisions was to sit down in the arm
chairs and think about creativity and psychological health 
in positive terms. ...We listened as a group, as each of 
us, in turn, presented his own ideas of what the psychologi
cal healthy person should be like. After a bit of listening, 
it became clear to me that I had fallen in with a group of 
rather noble souls, for the traits which they uniformly as
cribed to the psychologically healthy person were the sort 
that would earn anyone a reward in the afterlife if indeed 
he had not already been amply rewarded here below. As I 
listened further, however, I began to realize that the 
catalogue of named virtues would be somewhat more appro
priate to an effectively functioning person in the temperate 
zone than in the tropical or arctic zones. Then it came 
to me that the effectively functioning person had had two 
other rather locally determined restrictions imposed upon 
him; namely, like each and every staff member of the In
stitute, he was a man rather than a woman, and rather closer 
to middle age than to adolescence. At the end of those first 
comfortable discussions, then, we had arrived at an ex
cellent picture of an effectively functioning and notably 
virtuous man in his middle years in late summer at Berkeley,
California, (p. 2)

Maslow, in 1962, noted the cultural stereotypes surrounding creativity, 

and pointed out the sharp differentiation that this culture makes between, 

for instance, an artist and a thief, who might use equal imagination, in

sight, etc., in their approach to their respective jobs.

Mead (1959) pointed out that
... in drawing upon anthropological material from many dif
ferent primitive cultures, we are seeking not for models 
but for relationships between the forms provided by a cul
ture and the creativity of the individuals within the cul
ture, upon which statements of regularities may be based.
It is possible, of course, to establish some sort of hier
archical arrangement within which Culture A may be said to 
have more creative products —  art, music architecture, 
drama, science —  than does Culture B. But in doing so, 
our criteria would be those of product, not process, and 
in a study primarily devoted to a question of...(this type)
... it is the process of individual creativity...that must
concern us.....

So, looking at a number of cultures, we may ask: How
is the problem of individual creativity handled? Which
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individuals, under what circumstances, have an opportunity 
to experience creativity? I use the word experience ad
visedly, because there are contexts in which the individual 
may be creative, but because this creativity is unrecognized, 
unnamed and unrewarded; the full experience, which may be 
crucial from the standpoint of the individual, is missing.
(p. 235)
Taba (1962) recognized, and outlined very succinctly, many of the 

defects that currently are becoming obvious in existant concepts of crea

tivity, intelligence and intelligence testing. She found that they: 1.

concentrated too heavily on verbal abstraction, 2. did not measure prob

lem-solving ability, 3« were culturally biased and 4* they were probably 

measures of convergent thinking.

Kelman (1963) acknowledged the profound contribution that non-Westem 
philosophies have made to his understanding of the creative process, and 

to his awareness of the totality and universality of human experience. He 

made, exquisitely, the point that

...the image of twentieth century science has abruptly dis- 
entegrated. Its development toward greater sameness was 
reversed by the larger system, cosmos; its diminishing 
asymetrical proportions became enhanced; positive entropy 
was increased; dimensions were added; and its total gestalt 
had changed. In Zen practice, the disciple, at the limits 
of his despair, abruptly ('tun', in Japanese) experiences 
an illumination, a "satori". In the creative processes, 
after having given up, sudden out-of-the-blue insights are 
also described. In science, disintegration and chaos again 
were revealed as the ground for new creation.

The emerging new image of science is of the scientist 
as a person, aware of and containing his awe and dread, 
observing and participating with all values, vitally con
cerned with the creative process as aspect and investigator 
of it, and utilizing an expanding spectrum of epistemologies 
which allow for the motions of probability and indeterminacy.
...The products of introspection have become the legitimate 
concern of science as has the nature of the mystical ex
perience (p. 133)•

What is Zen? "Everyday living...Eat when hungry, sleep 
when tired." It's aim? To help us become "artists of life".
It is so simple, so diffioult, so rare, although everyone 
has the endowment for it unless so maimed at birth or so 
crippled by life. Homey's formulation of an artist of 
life, (in 1945), was being responsible, aohieving inner 
independence, having spontaneity of feeling, and striving
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for vholeheartedness. Maslow elaborated this in 1950 in
terms of the u rg e toward self-realization, (p. 137)
Barron (1963) bowed to Dostoevsky and agreed that there was a time to 

scatter rationalism to the winds, if rationalism is understood as the mis

taking of a part of the mind (the intellectualizing part), for the whole.

He proposed four "unreasonable paragraphs" that Dostoevski might endorse:

1. Pristine common sense prisons the human spirit; science

is fortified common sense, and science as "concealed meta

physic" or as "cosmic attitude" is maximum-security con

finement.

2. Reason accepts the given world, and arises in the service 

of adaption to it. Its premise is determinism, and it can 

argue for freedom only because it considers the feeling of 

freedom a functionally useful deception.

3. What is reasonable in human nature is mechanical, and life 

is not needed for its perpetuation. If human nature is 

reasonable in its essence, then life is simply a means for 

matter to become intelligent, and the function of man is 

to build machines that can think and be virtually incor

ruptible.
4. But human nature is an emergent differing in kind from 

the material and from the rest of the organic universe, 

it is not only the newest thing in the universe, it alone 

can generate novelty and resist adaptation by an act of 

will. Before it, all novelty arose by chance; with it, 

novelty can arise by intention, (p. 270)
For the purposes of this study, then, creativity is involved with the 

restructuring and recombination of ideas, is involved with some useful
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process or product, has strong emotional overtones, and is motivated by 

some perceived human need. Creativity is culturally sanctioned and is cul

turally bound, and is definable within the oulture. Three general areas 

of definition are proposed —  an area primarily involved with the psycho

logical processes of the individual, an area primarily involved with the 

intellectual processes and skills of the individual that also includes 

the parameters of information availability, and a third area that is 

primarily involved with the social and cultural matrix of the individual.
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IV. PERSONALITY AND MOTIVATION 

A. PERSONALITY

In the development of this study, the question as to what constitutes 

the creative personality has intruded itself with increasing frequency.

The question involves many ramifications and problems; how the creative 

personality is defined, which personality attributes and values are re

lated to creativity, what contributes to the creative personality, and 

even whether there is such a thing as a creative personality. The researoh 

done in this area is fairly recent, and is in the process of being ampli

fied and expanded greatly. I will not present a comprehensive review of 

the research literature, but rather will present materials that have lent 

insight into the rationales for the inclusion of specific curriculum units 

into programs designed to cultivate creativity in adults.

It is axiomatic to this study, to psychotherapy in general, and to 

the programs that are in existance that it is possible to modify some per

sonality traits in some human beings. The psychological mechanisms by 

which the personality is modified, and the intrapersonal result of such 

modifications, are not of immediate concern. Anthropologists generally 

emphasize the fact that personality and character are learned largely 

through the socializing processes, but they differ as to the nature and 

the time of their development (Taba, 1962). Individuals begin life with 

a certain amount of "equipment" provided by heredity. From then on, the 

environment in which he finds himself, his interaction with others, the 
stresses and strains which beset him, and the resultant problems of adjust

ment, postulate a continuous conditioning of his personality.

Until 1950, there was relatively little interest in the general 

study of creativity and the creative personality. Huchinson (1931)
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reported that fundamentally nothing was known about the subject, in spite 

of sporatic research since before the turn of the century. A similar re

port was offered nineteen years later by Guilford (1950), who indicated that 

of a total of 121,000 entries in PSYCHOLOGICAL ABSTRACTS, only 183 referred 

to "creativity", and almost none of these were empirical or experimental 

studies. During this period before 1950, in the study of creativity, the 

emphasis was either philosophical, theoretical, or purely speculative.

Tannenbaum (1958), in reviewing the history of the Western civiliza

tion's interest in the gifted, noted that any consideration of creativity 

must have a social reference, and that the social reference of Western 

civilizations had changed constantly. He indicated that any civilization 

is capable of mastering any number of high-level skills, but it is up to 

the society as to which of the high-level skills is recognized and en

couraged. He says tha* the basic concepts of 'talent' and 'creativity' in 

Western civilization have been strongly influenced by Judeo-Christian, 
Classical and antecedent concepts. He cited scriptural reference to the 

able, but noted that when a particular taleitwas cited, that talent usually 

had involvement in 'saintly wisdom', and in the 'proper interpretation' of 

divine will. Plato, he said, warned against the spontaneous and emotional 

artists and poets, and placed the leadership reins of his ideal state into 

the hands of those 'philosopher-kings' who possessed the greatest measure 

of rational intelligence. Tannenbaum studied creative ability from the 

Middle Ages in Europe, and he warned against the over-simplification that 

Medieval Europe was a culturally sterile society, - blissfully ignorant of 

the smell of the Classics, and interested only in theological speculation.

He pointed out that great ideas in law, literature, philosophy, and art 

were, in fact, studied and propounded with great vigor, although cultural 

innovation was not encouraged as it was in later eras nor was there much
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interest in the rational exploration of existing beliefs. He thought 

that with the start of the Renaissance, current concepts of 'talent' began 

to ascend in Western Europe, and the humanists began to rebel against what 

they believed were the static and doctrinaire elements of their culture.

An adventuresome spirit was introduced in the 1300's that has continued to 

this day. The growth of the spirit and ethic of Protestantism over the 

past five centuries, and the conversion of the Western world from an agrarian 

to a highly commercial and industrial society, have exerted equally powerful 

influences on the identification and development of creativity and talent.

He said that in the Protestant, urban centers, the creative, talented 

individual quickly learned that "...the highest rewards could be attained 

through self-betterment and self-enlightenment in some area of socially 

sanctioned activity". This newer orientation to cultural demands brought 

with it universal education, scientific and technological curiosity, and 

an intense intellectual restlessness that is increasingly difficult to 

pacify. Thus, the stage was set for "...man's busy, often furious, cultural 

activity so marked in the twentieth century". He notes that there have been 

counter-trends, however; there has been the insatiable demand for newness, 

but there has been a tenatious will to remain culturally conservative and 

there has been a tendancy to view the creative deviate with suspicion and 

distain.
Tannenbaum noted that, in the 1890's, perhaps as an expression of 

this suspicion and distain, there was a widely held belief that creativity 

was closely correlated with mental derangement, physical abnormality and 

poor health, (cf. Lombroso and Nesbit, 1891.)
There is considerable historical precedent for referring to creative 

abilities and tendencies as a constellation of general abilities, person

ality variables and problem-solving traits rather than as a particularized
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and substantive capacity. Numerous scholars of the past referred to 

creativity as a group of abilities that may be manifested in particular 

ways depending upon interests, sensory deficiencies or acuities, and op

portunity. For example, Burnham (1892) pointed out that since the publi

cation of Kant's CRITIQUE OF PORE REASON, it has been customary to distinguish 

between the mental abilities involved in remembering and reproducing in

formation and those brought into play in recombining original impressions 

to produce new wholes. He maintained that "...everybody, unless they be 

idiots, has productive or creative imagination."

McLuhan (1966) noted that Bertrand Russell thought that the great 

discovery of the twentieth century was the technique of suspending judge

ments, and that A.N. Whitehead thought the great discovery of the nineteenth 

century was the discovery of the technique of discovery —  the technique 

of starting with the thing to be discovered and working back, step by step, 

to the point at which it was necessary to start in order to reach the de

sired object. In the arts, this meant starting with the effect and then 

inventing the poem, the painting or the building that would have just that 

effect and no other.

The early theoretical efforts to study creativity can best be intro

duced by reference to a number of works. One of the first of these was 
Royce (1898), who located creativity in a fairly commonplace setting. His 

observations and experiments convinced him that creativity simply repre

sented particularly significant or useful variations of habits already in 

the subject's possession and that such habits were facilitated or hindered 

by the social conditions immediately surrounding the subject. His data 

supported his conclusion, but there is no evidence that his study was ever 

very widely read.

In 1916, Chassell studied a series of tests for their usefulness as
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predictors of originality. Of particular interest is the fact that the 

tests she chose as predictors of originality anticipated, in many in

stances, the tests that currently are used. No attempt was made to identify 

further those characteristics that contributed to the creative personality, 

and the implications of her research seem to have been ignored.

Simpson (1922) defined creative ability as the initiative that one 

manifests by his power to break away from the usual sequence of thought.

He believed that we should be concerned with identifying the searching, 

combining, synthetic type of mind and argues that we should add tests of 

creative thinking ability to traditional tests of intelligence. He pointed 

out that intelligence tests call for reproductive kinds of abilities and 

do not evaluate what he termed "a vital, creative energy". Although he 

structured a series of tests that dealt primarily with visual imagery, he 

conceded that some people would probably respond more creatively to an 

auditory stimulus. He held that visual imagery usually expands into scraps 

of kinesthesia, auditory imagery, and personal, organic, or verbal references.

One of the important landmarks in research dealing with creativity 

and the creative person was the publication of Wallas's "The Art of Thought" 

in 1926. Wallas presented four stages he felt were involved in forming new 

thoughts:

1. Preparation; the stage during which the problem is in

vestigated from all directions and data is collected 

relevant to it.
2. Incubation; the stage when the individual is not con

sciously thinking about the problem.

3. Illumination; the stage when the sudden and happy idea 

occurs, together with the psychological and cognative 

factors that proceeded and acoompanied its appearance, and
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4. Verification; when the validity of the new idea is 

tested and probably reduced to its final fora.

Important to this study was Valias's concern and schema for bringing 

conscious effort to the various stages of the creative process. He felt 

that the preparation stage included the whole intellectual background of 

the individual. He said that the individual should learn to use the whole 

traditional art of logic, the mathematical forms of modem experimental 

sciences, and the methods of systematic and continuous examination of pre

sent or recorded phenomena which are the basis of the observational sciences. 

The individual should learn the 'problem-attitude1 or habit of setting the 

mind to a clear question. Wallas saw the incubation stage of consisting 

of two different aspects. The first was based on his belief that the crea

tive person does not consciously think of a problem —  the second was that 
a series of unconscious and involuntary (or foreconscious and forevoluntary) 

events may take place during that period of not thinking. He felt that 

abstaination from conscious thought might take two forms —  conscious mental 

work, or relaxation from conscious work, but that the former was preferable. 

He advocated something that artists (painters and sculptors) seem to have 

known for many years —  that more results were produced if several problems 

were begun in succession, and they are voluntarily left unfinished while 

turning to others, rather than finishing the work on each problem at one 

setting. He urged that when working on more difficult problems, nothing 

be permitted to interfere with the workings of the unconscious or partially 

conscious processes of the mind. Mental relaxation, he said, might require 

physical exercise, and he warned that industrious passive reading was a 

dangerous substitute.

Wallas felt that if the illumination stage was defined as an instan

taneous "flash", then it could not be influenced by the will. He pointed
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out that it is difficult, but occasionally possible, to observe the "fringe

consciousness" that comes just before the flash. Wallas said that he found 

it convenient to use the term "intimation" for that moment in the illumina

tion stage when the fringe-oonsciousness of an association-train is in a 

state of "rising consciousness", indicating that the fully conscious flash 

of success is coming. He noted the lack of emotional coloration of this 

association-train. He also said that if this feeling of intimation lasts 

for an appreciable time, and is either sufficiently conscious or could be 

made sufficiently conscious, it is obvious that the will could be brought 

directly to bear on it. An attempt to hold on to such a train should be 

made on the chance that it may succeed. He also warned about the dangers 

of putting thoughts into words before they were complete.

He listed six habits that might facilitate creative thought:

1. Arrange specific hours for intellectual work;

2. Preceed work with a 'warm-up';

3. Don't worry if the process is slower or is irregular 

from day to day;

4. Have a specific place to work or an arrangement of

working materials;
5. Note ideas, as they happen, in a notebook or sketch

book so that they can be recalled, and
6. Mark passages being read if ideas occur while reading.

Wallas warned that "...without industry, great intellectual work cannot be 

done, yet mere industry may prevent creation".
A few years later, Spearman (1931) presented another analysis of crea

tive thinking in terms that were also applicable to everyday thinking. He 

described three governing principles; 1. the apprehension of experience; 

that is, individuals can be aware of their own experience, 2. the perception
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of relationships; that is, the relationships between the parts of experience 

can be sensed, and 3. the abstraction of correlates; that is, an individual 

who apprehends and sees relationships can generally correlate to that re

lationship. These three principles were used to explain the fact that in

dividuals could take a few examples of a problem, or a solution to a problem, 

and find the relationships involved, and then go on to use such abstracted 

relationships in a new problem. Spearman reported the results of several 

experiments based on these principles, in which the environment was con

trolled so that repeated examples of a principle were given, and then sub

jects were asked to apply the principles that they had perceived in a new 

situation. Here, creativity was seen as the abstraction of particular, 

novel, or unusual correlates. Unfortunately, the experiments were not par

ticularly successful, and the subjects did rather poorly in carrying out, 

in the experimental situation, tasks that they carried out well in their 

everyday life. In retrospect, the outcome of the experiments was less im

portant than the principle of controlling the information that was given to 

the subjects and controlling the environment.

Dashiell, in 1931» placed strong emphasis on the notion that the 

sudden insight (the moment of inspiration), was important to the creative 

person, but that the creative person did not waid passively for that moment 

to occur. He found that the poets that he had interviewed prepared them

selves for their work by "enriching and saturating themselves in their 

subject matter", and that the novel and fruitful insights came after a 

period of absorbtion and refelction. His accounts of the creative process 

follow Wallas's four stages of preparation, incubation, illumination and 

then verification. He concluded that knowledge of how creativity may be 

promoted was inadequate, and that research in this area was necessary.

Patrick (1935, 194l) investigated the primacy of the whole over the
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parts in ths creative thought of both artists and poets while they were 

engaged in their craft. She found that the primacy of the whole over the 

part was apparent, particularly in the "illumination" and "verification" 

stages of the creative process. When the idea first becomes definite, it 

is generalized. Details are added, changed and revised during the "verifi

cation" operation, but she noted that there is a great deal of simultaneous 

operation of the four stages of creativity.

It was proposed by Rankin, in 1935» that a redefinition of 'creativity' 

was in order since he recognized many different kinds of creativity —  for 

instance, that of Edison; that of a child who is discovering for himself 

how to draw a train; parallel or independent invention; duplication of 

former inventions; recombinations of ideas, etc.. He urged that research 

be extended by developing further tests of conformity, and then using them 

as predictors of creativity. He recognized the psychological handicaps 

that "best-one-way-ism" and cultural chauvanism have played in developing 

creativity, and stated that the perceptions of the inadequacies and imper

fections existant in one's own mileau were essential in creative thinking, 

or, in other words, consciousness for the need for improvement was mandatory. 

The second point that he raised was that there had to be a desire to 

create —  that there had to be a need "...to do something." Third was the 

ability to carry out the necessary improvements. This aspect he broke down 

into four steps. The first of these was the individual's ability to sense 

the problem. The second step was the preparation of a plan for action.

The third stage was the collection and selection of necessary material, and 

the fourth stage was self-appraisal and verification.

He further suggested four strategies for increasing people's ability 

to function creatively; 1. situations should be devised that present 

problems are to be solved, 2. people should be left alone to solve their
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own problems, 3* inspirational biographies, etc., should be presented, 

and 4. satisfaction should be given to the person who has worked creatively.

Another in the line of experiments bearing on this study, although 

not so obviously related, was carried out by Pickford in 1938. He did 

what now would be called a study of unconscious concept formation, and 

showed that subjects displayed significant improvement in solving problems 

after the point of "insight". He proved that subjects can and do acquire 

and utilize concepts in solving problems before they are aware that they 

have the concepts to use to solve the problem.

An experiment by Higgins (1944) was very nearly a study of thinking
modeled after the Spearman principles. He studied the ways in which school 

children interpreted the results of a simple biological experiment and 

what they inferred from them. He was, unfortunately for the purposes of 

this study, interested in the varieties of error more than the varieties 

of success, and therefore the experiment did not stress the ways that crea

tivity or that unusual success operates. It is interesting, however, to 

note that the methods offered originally by Spearman are utilized —  the 

giving of information, and the requirement that the information be used to 

generate new hypotheses.

The concept of past experience supplying the habit segments which are

to be combined in novel ways was considered by Birch (1945a). He concluded

that:
1. The perception of functional relations in a situation 

is largely dependent upon the previous experience of 

the organism;
2. Insightful problem-solving assumes the integration of 

previously existant part-prooesses developed in the 

course of the organism's earlier activities into new
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patterns of activity;

3. In insightful problem-solving, previous experience pro

vides the materials out of which an adequate pattern of 

response may be fabricated, rather than the stereotyped 

problem-solving response itself.

The manner in which a problem solution appears in consciousness has 

been remarked upon by nearly every person who has been involved in the 

creative process. The fact that it usually appears as a totality and not 

as a series of partial steps has been considered at length by Maier, (1931) 

who found that before the solution appears, there is disorganization. The 

next experience is that of having an idea. The new organization is suddenly 

there, and

"... the perception of the solution of a problem is like per
ceiving of a hidden figure in a picture puzzle. In both 
oases, the perception is sudden, there is no conscious inter
mediate stage, and the relationships of the elements in the 
final perceptions are different from those which preceded."
(p. 194)
In 1946, Welch was interested in the part that the ability to com

bine ideas according to plan might play in creative thinking. He assumed 

that a more than average amount of this ability would be found in artists, 

and that an average amount would be found in college students. The groups 

were tested in word-recombination, in recombination of words into a story, 

in the construction of letters out of straight lines, and in the construc

tion of furniture out of blocks of wood.
Welch found that, although the artists were better, there was con

siderable overlapping of the two groups —  that both were creative. He 

decided that it could not be concluded what produced the better showing of 

the artists; whether it was due to superior creativity or whether it was 

due to more practice.
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In 1949» Huchinson, who had long been interested in the creative 
process, and whose work in 1931 had been a review of the study of creativity, 
published HOW TO THINK CREATIVELY. The book used biographical data from 

"...250 of the most famous contemporary thinkers of both England and America, 

men and women from every profession, whose achievement entitles them with

out question to be called creative," and was, in Huchinson's words, "...an 

exposition of the processes of creative thought." He found that there were 
four essential stages in creative thought and insight:

1. The stage of preparation or orientation, wherein all 

of the years of experience and thought of the indi

vidual and all of his funds of information, were 

called upon, but there was no deliberate attempt, by 

logical or systematic means, to work toward a solution 

of the problem.

2. The stage of frustration, when the problem to be 

dropped and other activities are assumed. Huchinson 

felt that the frustration "...is often characterized 

by rising emotional tone, restlessness, feelings of 

inferiority, and in the last analysis, cessation of 

effort." He made a most interesting point, in direct 

opposition to many of the earlier researchers who had 

found that insanity and genius were linked, when he 

indicated that men of genius sometimes showed signs 

of abnormality because he was frustrated and could 

not realize his goals.

3. The moment of insight, the "...flood of ideas, al

ternative suggestions for solution appearing in quick 

succession, many of which are difficult to capture
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owing to the crowded rapidity of their appearance."

He noted that the ideas would present themselves with 

extraordinary vividness, and that the individual would 

have feelings of emotional release, adequacy, finality 

and exaltation. Many of the 'neurotic' symptoms, that 

had been apparent, vanished, and skills and reactions 

that had been suppressed or impossible now suddenly 
functioned.

4. The stage of verification. "Technical and explicit 

rules of practice are again summoned into use", and 

a critical attitude was used to check the insight 

against external reality. He suggests that this 

period might also be the start of an entire second 

cycle.

Huchinson offered six hints for using insight into problem solving;

1. increase personal motivation by developing a consuming purpose and 

interest in the work at hand; 2. define the problem clearly, or restate 

the problem in the clearest possible terms; 5* "Realize when you are 

fairly beaten by a problem and need a rest." He also added that there must 

be time for daydreaming, for aloneness and silence, so he urged that minor 

tasks be delegated, and that time be organized for maximum freedom; 4. "Be 

prepared to recognize the accidental event..." 5* "Be prepared for a long 

period of what is largely drudgery and hard work..." and 6. "Do not look 

upon insight as some easy method of solving problems."
In 1956, Zirbes, in retrospection, said that it would be erroneous 

to assume that the current spreading interest in creativity was initiated 

by educators or by artists. She felt that there is something in the very 

nature of the times which gave this mounting interest a deep significance
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and a far broader cultural setting. Ours is an age which needed creative 

capacities, she said, for it was indeed a dynamic age, a time in which 

habits, precedents, and traditions did not suffice to guide or set the 
course and mark the way ahead.

Investigation into the specific personality traits that are corre

lated with high creativity are recent. Earlier, in 1931, Rossman attempted 

to gather data concerning the personal characteristics of inventors by 

sending questionnaires to groups that he classified as "Yankee" inventors 

(typified by Howe, Whitney, Goodyear, Morse), all casual inventors who had 

come from various walks of life and who invented to fill an actual need 

or problem, and to the professional inventors who made their living in this 

way. He concluded that inventors were distinguished by an attitude of 

"constructive criticism" toward deficiencies in their environment, by their 

ability to recognize such deficiencies, and by a persistency of motive and 

effort in overcoming them. He found that they were "children of circum

stance" in that they had been in an environment which stimulated their 

"peculiar mental abilities", and that their early study fitted them to deal 

with the developments in the industry to which they devoted their individual 

efforts. He found that inventors were "more original" than non-inventors, 

that successful inventors were much like other successful people, but that 

successful inventors were not very good business men.

White (1931) also attempted to estimate the versatility of three 

hundred eminent men in order to determine whether specialization in a disci

pline was favorable in attaining eminence, and whether certain Bpecial 

abilities were associated with certain kinds of genius. As a result of 

his investigations, he identified two sharp clusters of abilities; a "scien

tific cluster" (science, mathematics, medicine, handwork and possibly art), 

and a "literary cluster" (novels, drama, poetry and prose). He found two
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other less sharply defined clusters; a "scholastic cluster" (philosophy, 

social theory, history, languages) and an "administrative cluster" (politics, 

warfare, business). He found a broad cluster of "verbal abilities", and 

concluded that if a man showed verbal abilities in any one of several oc

cupations, he would probably show ability in other occupations that de

manded verbal ability. He found no "aesthetic cluster", and concluded 

that the musician was like no one except himself.

Kardiner (1945) initiated further studies of the creative personality, 
and proposed that similar experiences, especially in early childhood, pro

duce similar personality configurations. He also recognized that each 

culture generated certain types of mental systems by identification with 

the models of thinking around the individual, and that a world orientation 

is built by projecting these mental systems into the world. He recognized 

that there is a continuous conditioning of personality through reponse to 

cultural and social forces, and although certain basic motivational ten

dencies and role requirements are internalized fairly early in the life 

of a human being, the definitions of the social role of an individual, in

cluding his sense of responsibility toward that role, are formed much later.

Roe, in THE MAKING OF A SCIENTIST (1952) summarized much of the 

earlier work that she had done in determining the differences in personality 
and life history patterns between research personnel and non-research per

sonnel. She found the most important factors in family background were;

1. the value placed upon learning for its own sake and 2. a position in 

the family as the oldest child or the oldest son. Later, an important 
factor was the knowledge that one can find out things for oneself. She 

found that stress (e.g., the loss of a parent) contributed to success.

She found that biologists and experimental physicists relied chiefly on 

visual imagery, that theoretical physicists used both visual and verbal
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imagery, and that social scientists used verbal imagery primarily.

Roe (op. cit.) drew certain implications for educational practices 

from the research that she did. One suggestion was that the individual be 

helped to know aspects of himself, and to know aspects of living other than 

the purely intellectual one, so that he will not look to his profession 

for satisfactions greater than it can supply. While "driveness" could be 

a help in mastering the tremendous amount of knowledge and achieving the 

high degree of concentration which high-level accomplishment requires, it 

could become a hindrance, and lead to personal failure, when it resulted 

in refusal to face other problems and results in turning to the profession 

to supply all of life's satisfactions. Another implication concerned en

couraging the process of investigation in order to satisfy curiosity by 

personal efforts, instead of negating it by administrative authoritarianism.

In 1953 Barron started a continuing and important series of studies 

of the personality of the creative person. The Rorschach test, the Thematic 

Apperception Test, the Guilford battery of tests, the Barron-Welch Art 

Scale, the California Personality Inventory, the Minnesota Multiphasic 

Inventory, the Krout Personal Preference Scale, the Strong Vocational 

Blank, etc., were used extensively and rigorously in probing deeply into 

personality traits. His work has been replicated and validated, and has 
been included in the summary of the personality traits of the creative 

person that close this section.

Warren and Heist (i960) felt that although considerable interest has 
centered in recent years on ways to insure that the intellectually gifted 
might develop their capabilities, relatively little was known of the under

lying personality characteristics common to them. Nine hundred and eighteen 

young adults were studied in an attempt to identify or reaffirm the existance 

or non-existance of some common personality characteristics.



P. 53

The attribute that most sharply differentiated the gifted of both 

sexes was a strong disposition toward intellectual activity, a liking for 

reflective and abstract thought, interest in ideas and conceptualizations, 

a rational and cognitive approach to reality, and a positive, functional 

approach to scholarly pursuits.

The second major differentiation, somewhat more pronounced for the 

women, appeared in what seems to be a perceptual variable. The subjects 

seemed to express a stronger aesthetic orientation than did the control 

group. The majority reacted preferentially to the aesthetic rather than 

the utilitarian components in their environment.

Warren and Heist found that the creative people were less authori

tarian, and less rigid, to the extent that many were free to become "risk 

takers" in the world of ideas. Most also reacted with greater originality, 

imagination and resourcefulness.

Although intellectually imaginative, critical, somewhat rebellious, 

and somewhat free to express themselves, the gifted of this study were 

neither as emotionally expressive or as impulsive as the control group. 

Warren and Heist found, however, that this repression did not produce social 

withdrawal —  in fact, the men appeared more socially inclined than did 

unselected college men. They also found that the women appeared much more 

like the men in many of the personality traits measured.

Westcott (1962), studying the interrelationships between inference, 
guesswork and creativity, predicated his concepts on a basic observation 

that some individuals reach sound and productive conclusions on the basis 

of what appears to be less information than others require for reaching 

the same conclusions. He thinks that individuals who reach firm and suc

cessful conclusions quickly are recognized by the culture (they are called 

"sharp", "steel-trap minds", "good guessers", etc.) and this ability,
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complex as it may be, is crucial in carrying out the activities that are 

called "creative". These "sharp" individuals reach formulations which are 

not only consistant with known fact, but also with facts yet to be discovered.

They leap beyond the obvious to new views of reality, 
and can demonstrate either logically or empirically that 
this new view is in accord with known fact and predict new 
ones. They are using an inference that bridges large gaps, 
rather than small ones, and they reach conclusions that do 
not obviously follow, (p. 5)

Westcott saw creativity as a variety of inference which attained its 

special status because of the strikingly large gaps between information 

and conclusions and because of the consequences of the originality of the 

product. The difference between "creativity" and "good guessing" on any 

given individual’s part came from external assessment (value judgements as 

to the products reached) and internal assessment (the consistancy of the 

individual's behavior).

Westcott disagreed sharply with C.W. Taylor (1964) who suggested that 
the most successful method of identifying the creative person was to ask 

colleagues to rate each other on 'creativity1, using whatever criteria 

that they chose. Westcott felt that not only is a specific definition 

avoided, but all theory is avoided as well, and that this was begging the 

question. He posed the hypothesis that intuition is the same as "the long 

inference", as "abnormal ways of knowing" (Wild, 1938) and as "creativity", 

and that intuition is distributed throughout a given population and can be 

studied at all levels of complexity. He is convinced that "...we are 

dealing with a process concept, with boundaries shared by cognition theory, 
generalization and concept formation, and with roots in psychological 

theory", (p. 6)
Westcott, since he offered a firm theoretical basis for further study, 

was interested in the implications and implementations of his theories in
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education and educational practices. 9e said that

...the identification, encouragement and utilization of 
intuition in the educational setting at all levels from 
early elementary school through professional training and 
on through professional work, inservice education and 
adult education may be one of the hinges on which the 
continuing progress of the sciences and the arts will 
swing, (p. 46)
He noted the marked parallels between the attributes of intuitive

thinkers and MacKinnon's (i960) "best architects". He also noted that

many of the highly intuitive subjects that he has studied show no aptitude

for normal academic work, in agreement with C.W. Taylor (1964). Amplifying
this statement, he said that

...if the highly intuitive can be selected early, then 
the educational institution is committed to a program 
of special and unorthodox treatment in an effort to 
foster and develop these talents. It is futile to 
select intuitive and creative people, and then expect 
them to be outstanding in the performance of routine 
and ordinary tasks. It may well be that this is the 
reason that our correlations with ordinary measures 
of academic success are so low. It may also be why 
so many of our academic selection methods are so un
successful in predicting lifelong contributions to 
society.

Intuitive individuals can be identified, and 
these individuals are identifiable in ways that are 
psychologically meaningful. Their views of the world 
are unconventional, calling for special treatment if 
their problem-solving capacities are to be utilized 
to their fullest, (p. 49)
In a report of the findings of the Institute of Personality Assess

ment and Research at the University of California at Berkeley, MacKinnon 

(1962) found that creative people have "a good opinion of themselves". The 

more creative describe themselves as inventive, determined, independent, 
individualistic, enthusiastic and industrious. The less creative describe 

themselves as responsible, sincere, reliable, dependable, clear thinking, 

tolerant and understanding. All creative people, MacKinnon found, reveal 

a need for personal attractiveness, self-confidence, maturity, intellectual
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competence, a high level of energy, and better social relations. He found 

the most striking aspect of the MMPI profiles of all of the male creative 

groups was an extremely high peak on the femininity scale. He also found 

that the more creative a person is, the more he reveals an openness to 

his own feelings and emotions, a sensitive intellect and an understanding 

of self-awareness. It was found that highly creative people like dis

order —  "They prefer the richness of the disordered to the stark barren 

-of the simple". A zero relationship between intelligence and creativity 

was found, with one exception: mathematicians had a low positive correlation.

A number of studies employing the TORRANCE TESTS OF CREATIVE THINKING 

(Torrance, 1966) have been conducted to increase understanding of the 

qualities being measured by the tests. Some of these studies have in
volved the comparison of the personality characteristics of persons achieving 

high scores on the tests with those who have low scores, while others have 

involved simple correlations between the creativity test scores and other 

measures. The three studies below involve adults, and are of importance 

in assessing programs designed to cultivate creativity in adults.

Weiser (1962) studied a sample of 282 undergraduate students in Edu
cation at the University of Missouri working for teacher certification, and 

administered the Torrance Tests, an adjective checklist, and the Education 

Interest Inventory. He found 89 of the JOO objectives on the adjective 
checklist were significantly related to creativity scores. Many of these 

adjectives are those commonly associated with adult creative personality, 

such as adventurous, courageous, determined, energetic, humorous, individu

alistic, industrious, and versatile.

Haven (1964,1965) administered a section of the Torrance Tests to a 
sample of 120 University of Minnesota students enrolled in a general psy

chology class, together with a checklist of creative achievements and the
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Allport-Vemon-Lindzey Study of Values. He found a statistically signi

ficant but small coefficient of correlation between the measure of origi

nality from the Torrance Test fragment and scores on the creativity achieve

ment inventory. The only significant relationship between the originality 

measure and scores on the AVL instrument was with the aesthetic scale. It 

was noted further that the total sample tested by Haven was relatively un- 

creative, lower than most college and high school samples, and at about 

the same level as most elementary school groups in the fifth and sixth 
grades.

Torrance and Hansen (1965) studied the classroom questioning behavior 
of highly creative and less creative basic business teachers as identified 

by the Torrance Tests. From the total population of basic business teachers 

in a large metropolitan school system, six highly creative and six least 

creative teachers were selected for detailed classroom observations. They 

were observed during five different class sessions during a semester. A 

record was made of the questions asked by each teacher during these five 

sessions and these were classified as "divergent-provocative" or as "factual- 

reproductive". The questions asked by the highly creative teachers com

pared with those of the less creative ones were scored higher on the di

vergent criteria. In Hansen's as yet unpublished dissertation (1966), the 
creative teachers identified by the tests manifested *■ *riety of other 
behaviors different from their less creative colleagues.

Kubie (1965) thought that leaning, thinking and creating were pre
dominantly preconscious, rather than conscious, processes, and when left 

unhampered, preconscious processes were effortless and effective. He noted 

that they require translation into the language of conscious symbols in 

order to become useable, and that, in one respect, this process resembled 

the effort to translate thoughts into a foreign language— it slowed down
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preconscious processes to a labored walk. He felt that the struggle bet

ween the preconscious and the conscious began in earliest childhood as the 

child learned to speak, and continued through the highest reached of edu

cation. He also conoluded that the individual's conscious symbolic tools, 

which are essential for the learning process and indispensable for man's 

highest creative functions, were particularly vulnerable to neurotogenic 

distortion.
Kubie concluded that preconscious learning was both effective and 

effortless when it operated without interference, but that it was diffi

cult to attain this interference-free state. He felt that the preconscious 

stream may be hampered first by the process of conscious sampling, and yet 

this conscious sampling was needed for communicating to others and to our

selves, to create multiple associative linkages, and to test the products 

of the preconscious stream against reality. Parenthetically, he noted that 

these are essential ingredients in all meditation and in all learning, but 

that they should not be confused with the acquisition and mastery of new 

data, with thinking, nor with the rearranging of data into new combinations 

—  that is, creative thinking.
Polanyi (1966) carried the concept that imagination and intuition are 

legitimate and rational means of making decisions beyond the parameters of 

Wild (1938) and Wescott (1962). He felt that a knowledge of reality has 

an essentially indeterminate content, and deserved to be called a vision.

He elaborated on this theme in the following manner:
...this vision, the vision of a hidden reality, which guides 
a scientist in his quest, is a dynamic foroe. At the end of 
the quest the vision is becalmed in the contemplation of the 
reality revealed by a discovery but the vision is renewed and 
becomes dynamic again in other scientists and tuides them 
into new discoveries, (p. l)
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Related to this intuition is what Polanyi calls "strategic intuition":

...The scientist knows his aim in broad terms and must 
rely on his intuition of deepening ooherence to guide 
him to discovery. He must keep his imagination fixed 
on these growing points and force his way to what lies 
hidden beyond them.

The honors of creativity are due, then, in one 
part to the imagination, which imposes on the intuition 
a feasible task, and in the other part, to the intui
tion which rises to this task and reveals the discovery 
that the quest was due to bring forth. Intuition in
forms the imagination which, in turn, releases the 
powers of the intuition.

Perhaps, as Eisner (1962) says, one of the major psychological dif
ferences between individuals who are capable of extensive creativity, and 
those who are not, is a greater flexibility and a richer fantasy life. Both 

Kubie (1961) and Getzels and Jackson (i960) have pointed out that flexi
bility and a rich fantasy are characteristics of the creative person. The 

ability to envision rather radical alternatives to common assumptions may 

be indicative of such processes. Kubie's (1961) discussion of mental 
health has bearing here.

The measure of health is flexibility, the freedom to 
learn through experience, the freedom to change with 
changing internal and external circumstances, to be influ
enced by reasonable arguments, admonitions, exhortations
and the appeal to the emotions, and by the freedom to res
pond approximately to the stimulus of reward and punish
ment and especially to cease when sated. The essence of 
illness is the freezing of behavior into unalterable and 
unsatiable patterns. It is this which characterized every 
manifestion of psychopathology, whether in impulse, purpose, 
act, thought, or feeling. (p. 142)
The psychological attributes of the creative person have been rela

tively carefully studied, and are currently the target of an increasingly 
larger number of studies. The studies have been in remarkable agreement, 
and it is possible to summarize them in a relatively brief form without

doing too much disservice to any one study. The following is not intended

to be encyclopedic, nor is it intended to reflect all of the nuances that
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Barron and others have found. It does, however, cover the traits that are 
of importance to this study.

In terms of his attitude toward himself, the creative person tends to
be:

1. emotionally responsive but not highly stable

2. introspective, with a strong ego but not strongly self- 

accepting

5. open to new experiences, but not self-protecting

4. strongly aware of the self and with inner maturity

5. excitable, spontaneous, enthusiastic and impulsive

6. original, adventurous

7. compulsive and stubborn

8. anxious and irritable

9. complex.
In terms of his attitude toward his work, he tends to:

1. emphasize theoretical values, and prefer things and 

ideas to people

2. have a high regard for intellectual interests, and less 

on job security

3. have the capacity to toy with ideas, and to tolerate 

ambiguity

4. be persistant, honest, precise, critical, sceptical, 

resourceful and adaptable

5. dislike routines and detail work.
In terms of his interpersonal relationships, he:
1. is independent, assertive, dominant and impatient

2. has few close friends, and is not a joiner

3. is of conventional morality.
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If the fundamental axiom is accepted that the personality of the 

normal human being is subject to change, and that his personality can be 

changed by learning experience, and if it is further assumed that the human 

being who evinces these personality attributes is capable of greater inno

vation and creativity than the person who does not evince them, then the 

functional personality goals of programs designed to cultivate creativity 

in adults have been defined.

A number of studies have been concerned with the question of the 
teachability of creative thinking processes and alterations in the per

sonality of human beings. Gerry, et. al. (1957) and Chomess, et. al. 

(1956,1957) worked with civilian subjects at Lackland Air Force Base in 

Texas, and found that experimental groups who were taught to be sensitive 

to problems, to have ideational fluency and to be original increased sig

nificantly in their numbers of original responses to the Plot Titles and 

Consequences tests. Maltzman, et. al. (i960) concluded that "...originality 
is a form of learned behavior following the same principles of other forms 

of operant behavior." Eberle (1967) found that changes in personality 
characteristics which pertain to a general creativity score became evi

dent as a result of training. Ammons & Ammons (1962b,1962c) have found 
that specific substantive and methodological elements will increase the 

creativity of experimental groups. Brown (1964,1965) has concluded that 
the creative ability of humans can be increased by specific teaching materials 

and methods. Studies have been verified and duplicated with enough consis- 

tancy of results that it can be assumed that the creative skills of an in

dividual can be increased by whole magnitudes as a result of training —  
that a person can be taught to be creative.

But there have been, and are, other opinions held about the availa

bility of the creative process to research. Jung, in 1934» said:
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Art is too pure, too unique, too otherworldly and intuitive 
to be a subject matter for any atomistic science. Any re
action to stimulus may be causally explained; but the crea
tive act, which is the absolute antithesis of mere reaction 
will forever elude the human understanding . (p. 177)
Barron (1958) described the reactions of a number of creative writers

who were unconvinced as to the validity of research per se in the area of
creativity,

We were not surprised to encounter rather spirited ob
jections from some of the writers whom we decided to ask to 
make a contribution to the study. In trenchant and not par
ticularly orderly prose, about a fifth of those who responded 
to our initial letter pointed out the intrinsically evil 
character of psychological research. The objections to 
such research are mainly on these counts; it is a vivi
section; it is an expression of the effort of organized 
society to encroach upon the individual and to rob him of 
his freedom; it is presumptuous because it seeks to des
cribe and to understand what is intrinsically a mystery.
Psychological diagnosis is, moreover, a form of name- 
calling; it is a way of having the last word; it does not 
respect the individual. Finally, it is the present seeking 
to impose itself upon the future and to perpetuate the 
status quo through techniques which weill identify the 
potentially constructive deviant and permit a stultifying 
society to control him. (p. l6l)

Barron continued, in the article noted, to discuss a real and tangible

danger. He felt that, since psychological research at it worst may indeed

be destructive in just such ways, socially responsible psychologists have

reason to sleep almost as uneasily as socially responsible physicists.

Studies (of creativity) have proceeded in recognition of some of the dangers

which may be inherent in them, and they have been able to proceed because

most of the creative people who have been asked to participate have been

willing to trust the investigators and to accept the inevitable hazards
of all efforts at increasing knowledge. Both scientists and artists have
something to fear when they embark upon the unknown. In his LIFE OF WILLIAM

BLAKE, Alexander Gilchrist records three lines from Samuel Palmer's account

of a conversation with Blake about the latter's designs for Dante's INFERNO:



"He said he began them with fear and trembling.

"I said, 'Oh, 1̂ have enough of fear and trembling.' 

"'Then,' said he, 'you'll do.'" (p. 162)
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B. MOTIVATION

High creative ability in the arts and in other fields has been found 

to occur in irregular bursts in certain social groups at certain times. 

Geniuses in many fields often appear in about the same place at the same 

time. This raises the question of causation —  what makes these creative 

bursts occur when and where they do occur? Creativeness is not as excep

tional as it is supposed to be, but it is certainly uneven in historical 

distribution. To explain its appearance, there should be identifiable 

causal factors which operate with unusual strength in certain times. Neither 

evolutionary, cyclical, Marxist, or any other theories of history seems 

wholly adequate to explain it. A pluralistic approach, with emphasis on 

environmental factors seems to be most reasonable. Empirical research may 

reveal types of events and conditions that significantly correlate with 

high creativity.

Munro (n.d.) proposed that innovation and change has come from the 
small state with simple administrative machinery that had inherited the 

accumulated cultural wealth of older, larger nations. He thought that 

early Athens became a cultural receptacle that welcomed much of the art, 
religion and science of Egypt and the Middle East. The same wealth was 

available, to some extent, to Israel, but Israel despised and rejected much 

of its surrounding culture (especially from Egypt, Babylon and Rome) as 

evil and idolatrous. Its solemn piety discouraged the lighter, gayer kinds 

of art —  its taboos on visual representation deflected much artistic 
imagination into religious literature. Only at times in its career, for 

instance under Solomon, did it have complex administrative responsibilities 

and a complex architecture.
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Florence, Padua, Sienna, Milan, in the Renaissance, were sometimes 

independent city states, who inherited a growing stream of rediscovered 

Classical civilization (in addition to the Hebrew-Christian) along with 

some fusions from India and the Far East. Personal relations within them 

were intimate enough, though often quarrelsome. The artist knew his 

patron, and the ruler could easily know, in person, the leading arts and 

artists in his realm. The conditions for change and innovation were pre

sent —  a climate of opinion that accepted, or even elicited, change, a 

plethora of ideas and information that were freely exchanged, a patronage 

system that obviated some individuals from economic need, and an immediate 

recognition of the contributions cf the individual.

Eisner (1963) has been aware of the sociological implioations of the 
creative act on the creator. He pointed out that the kinds of creativity 

that are most readily acceptable are those that are the least threatening, 

those that demonstrate the control or use of things, and those productions 

that are immediately useful in a practical or pleasurable sense, while those 

that deviate drastically from the accepted may so shake the expectations of 

others that more comfort is felt in rejecting them. Eisner noticed that 

this has occured repeatedly in the history of the fine arts.

Hayakawa (1949) commented on the current problems of societal change 

in the following terms:
Perhaps the most dramatic thing about human behavior 

is how many problems which are "insoluable" for institu
tional reasons are promptly solved the moment a war breaks 
out. War is an institution the demands of which, at least 
in modem culture, takes precedence over almost all othr-~ 
demands. Before World War II, it would have been "impos
sible" to send the slum children of London to the Country 
for the sake of their health. But then the air raids on 
London began, the evacuation of all the ohildren took 
place over a week end. Institutionally-minded men, before 
the war, demonstrated time and again that it was "impossible" 
for either Germany or Japan to fight without an adequate 
gold supply. Nevertheless, Germany and Japan did manage
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to put up quite a fight in spite of the predictions of ex
tremely reputable editorialists and news commentators. At 
Sydenham, England, and at Biarritz, Prance, the American 
government put together, almost overnight after the war 
closed, two great universities for G.I.'s in Europe. Text
books and equipment were flown over, luxurious quarters 
were provided for the thousands of students, and distin
guished professors from the leading universities of Ameri
ca were hired at handsome salaries in order to provide, for 
a very short time, an educational Utopia for war-wearied 
American soldiers. In peacetime, is there any conceivable 
way in which a similar university could be set up, say in 
Mississippi, which, as the state that has the least per 
capita to spend on education, would be in greatest need 
of it? (p. 281)

The implication of Hayakawa's statement intimately involves the whole 

matrix of the culture in a responsibility for creating a climate of opinion 
that accepts change, a willingness to commit itself toward change, and a 

determination of the direction of change. The events of the decade of the 

1960's has been most interesting as a demonstration of the force of a 

national commitment —  the theory, practice and technology of extra-ter

restrial flight, and the use of armed force in Southeast Asia has absorbed 

the majority of the expenditures of the federal government, yet it is rela

tively difficult to define explicitly where and when these commitments 

were made and were accepted as national goals. Perhaps this is going to 

be one of the compelling questions of the last third of this century.

Riesman (1958b) touched on the role of the innovator (specifically 

the artist) in contemporary society, and by extrapolation, diagnosed both 

an individual dilemma and a societal ill.

Certainly the role of the artist changes when his 
patrons are no longer the few but the many. In a tra
ditional society with a small elite, he is ancillary to 
the elite; they patronize him and he serves them, and 
may remain unaffected by the attitudes and desires of 
the mass of the people —  save as these furnish folk 
themes for his music or imagery. Even if patronized, 
he moves among those who count, whereas today, the 
successful artist may be rich and famous and still not 
feel he knows anybody who counts. Artists and intellec
tuals in our time have a choice of constituencies: they
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may try to serve the traditional elite of culture and taste 
or the mass of people who for the first time in history have 
money enough to become patrons. This dilemma has driven 
some artists toward willful efforts to stave off mass under
standing, whether by obscurities, sadism, or serious atti
tudes which are unpopular. The results of this have not 
always been bad for art —  on the contrary —  but they do 
curtail some of the possibilities for the artist by making 
obscurities sometimes seem attractive per se. Conversely, 
such artists as, let us say, the typical jazz musician who 
plays "popular", feels that he has sold out to the largest 
purse; the same with painters who go commercial. Some
times artists are thrown back upon their fellow artists as 
the only ones who understand this dilemma, but this does 
not always save an artist from being caught in the enor
mous machinery for disseminating his work if it catches 
hold. Indeed, if popular taste were utterly debased, 
the what is "high" and "low" could be clearly differen
tiated; but we have a situation of an infinite series 
of minute gradiations in which it is not easy to say what 
is high-brow and upper-middle-brow and so on; The Book- 
of-the-Month Club may circulate a very good book at times.
As a result, the climate for the most intensive achieve
ments of art and intellect has a good deal of smog in it: 
the artist does not necessarily starve but may be all too 
well patronized without giving him any sense that he has 
a genuine audience. Moreover, in an age of plenty, it 
may require more conviction for an artist to remain poor 
than when all but a few were poor. (p. 382)

It has been said repeatedly that if there is no wish to learn there 

is no learning; if there is no wish to create, there will be no creativity, 

even though the environment may be rich in stimulation. A disposition to

ward creativity cannot be developed in a motivational vacuum, and a rich 

creative environment is not an actual creative environment for those who 

will not or cannot take advantage of it (Taba, 1962). The functioning of 

creativity can be hampered by many personal conditions, such as refusal to 

renounce dependency needs or a passive rather than aggressive orientation 
toward experience. Creativity is hampered by all feelings which have an 

erosive or a tunnel-vision effect on perception, such as fear and anxiety. 
People subjected to these feelings for prolonged periods of time fail to 

develop their potential to learn or to create or to reason.

Motivation to learn and to Integrate what the environment offers is
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also a function of individual differences toward creativity. In general

there has been an extensive investigation of the problem of what motivates

the creative individual. The following are brief outlines of some of the 
major hypotheses.

D.N. Taylor (1958) has indicated the great need for good measuring 

instruments that will demonstrate the widespread belief of practically 

everyone that motivation is a strong component of creativity. He pointed 

out that some motivational characteristics that have been suggested are 

curiosity or inquiringness of mind, liking to think, liking to manipulate 

and toy with ideas, intellectual persistence, need for recognition, need 

for achievement, need for variety, need for autonomy, need for preference 

for complex order, need for ultimate closure, need for mastery of a problem, 

insatiability for intellectual ordering, need to improve on currently ac

cepted orders and systems and/or just plain high energy.

One idea that McClelland, et. al. (1958), have offered is that the 

creative person is willing to take a calculated risk larger than others and 

that his judgement of the odds in research areas is actually smaller than 

the average judgement from other persons. The creative individual pre

sumably does not want to deal in a sheer gambling situation but rather to 

engage in a risk situation where his own efforts are involved so that they 

may make a difference in the odds.
Getzels & Jackson (1962) found that younger people who are creative 

have a wide variety of vocational choices, with great interest in, and 
awareness of, unconventional careers. They are willing to be non-conforming 
and they sense that their views are not the predominant one of what success 

in adult life should be.
Maslow (1962) stated that "self-actualizing creativeness" comes from 

people who live more in the real world of nature than in the verbalized
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world of concepts, abstractions, expectations, beliefs, and stereotypes 

that most people confuse with the real world. Further, he found that the 

creative person wants to synthesize and integrate what appear to be psy

chological polarities (e.g., "Duty becomes pleasure, and pleasure becomes 

merged with duty.") He felt that the motive for creativity is seen in 

man's tendency to actualize himself and to become his potentialities.

Freud (1930) proposed that man has three means of dealing with the 

hardships of life —  diversion of interest, which lead to carelessness 

about misery; substitutive gratifications which lessen it; and intoxicating 

substances, which blots it out. Creative work, he feels, is one of the 

deflections that are possible, but that more often creative work becomes 

a substitute gratification. Sublimation aids in transferring instinctual 

aims into directions that cannot be frustrated by the environment. It is 

most successful when an individual knows how to heighten his capacity for 

obtaining pleasure from his mental and intellectual work. The achievement 

is "higher and finer", it involves special gifts and dispositions, and is 

available only to a few.

It is suggested then, that creative individuals have a positive 

liking for phenomenal fields which cannot be assimilated by adherence to 

principles of geometric order, and that they prefer fields that require the 

creation of new perceptual schemata which will reestablish in the observer 

a feeling that the phenomena are intelligible —  ordered, harmonious, and 

capable of arousing aesthetic sentiment. It seems that there are two pos

sible explanations for this motive —  one is due to a selective adaption 

of the central nervous system, the other is due to the desire for novelty. 

Apparently, the creative individual is someone who has an exceptionally 

strong need to find order where none appears, and who as a result of his 

own abilities and personal experiences honors the apparently unclassifiable
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with his concentrated attention.

Not everyone agrees, however. It was proposed by Rank (1932) that 

the creative impulse springs from the tendency of the creator to immortalize 

himself by using the forms that he finds in his culture, but that he saves 

his individuality by giving his work the stamp of his originality. He felt 

that the individual will manifest itself negatively, as a controlling element, 

and positively, as a will to create. The "antisexual" tendency in humans, 

which he describes as the deliberate control of the impulse, and not sexu

ality, is the creator-impulse —  the life impulse made to serve the indi

vidual will.

Wilson (1958) reflected that, in the past, creativity has been accep

ted as a spontaneously arising thing, with no attempts to formulate any 

programs to enhance it or make it happen more frequently. Attempts to 

build a creative life, a creative society, and to introduce the concepts 

of creativity into education are new ideas. Perhaps this represents a 

protest against the increased mechanization of life in our technological 

age. Perhaps, he thought, this represents a protest against the emphasis 

on social adjustment and conformity, and which has been pointed out by so 

many social commentators and critics (Reisman, et. al., etc..). One of the 

questions that confronts this society is whether to preserve the status quo 

or to take a chance on the new and untried. Wilson feels that, in general, 

lip service at least is given to the notion that creativity and change are 

important.
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V. CREATIVITY. PROBLEM SOLVING. AND MENTAL HEALTH

Up to this point, this study has been concerned largely with the 

creative individual. It is essential to consider the effect of the society 

on the individual. The climate of opinion of the United States, in the 

past 40-odd years of my immediate recollection, haB been concerned with 

the creation of wants and of needs, rather than with the means of satis

fying them. The net results have been a growing sense of frustration 

and dissatisfaction that has tended to polarize and shatter the various 

elements of this society, rather than unite them. Groups that have been 

promised changes, (e.g., the black man) and groups that have instigated 

changes, (e.g., the college students) have been denied, dissapointed and 

frustrated, and the results have been obvious.

In summarizing the questions raised by a conference on creativity in 

1953, Aramvalarthanathan (in Barkan and Mooney, 1953) found that the Con

ference considered modem industrial work patterns of such a nature that 

the average worker suffers from a net deficit of psychic satisfaction. His 

experiences are not "self-consummatory" but "instrumental" to extrinsically 

established ends. The Conference posed the question, "What can be done to 

improve the situation and help the worker in this culture live more crea

tively?"

Aramvalarthanathan reported that
...no serious attempts were made to answer the question.
But the problem was elaborated, discussed, and recog
nized as a crucial one. It was pointed out that the in
dustrialists seem to have signed a "declaration of sur
render", that is, they have accepted the uncreativeness 
of industrial work as inevitable, and hence, are concen
trating their considerations on "substitute satisfactions".
(p. 48)
McLuhan (1966) commented about the human oondition in the United
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States at the present time in the following terms:

The aspiration of our time for wholeness, empathy and 
depth of awareness is a natural adjunct of electric tech
nology. The age of mechanical industry that preceded us 
found vehement assertion of private outlook the natural 
mode of expression. Every culture and every age has its 
favorite model of perception and knowledge that it is in
clined to prescribe for everybody and everything. The 
mark of our time is its revulsion against imposed patterns.
We are suddenly eager to have things and people declare 
their beings totally. There is a deep faith to be found 
in this new attitude, a faith that concerns the ultimate 
harmony of all being. Such is the faith in which we 
must explore the contours of our own extended beings in
our technologies, seeking the principle of intelligibi
lity in each of them. In the full confidence that it is
possible to win an understanding of these forms that 
will bring them into orderly service, we look at them 
anew, accepting very little of the conventional wisdom 
concerning them. ...Examination of the origin and de
velopment of the individual extensions of man should 
be proceeded by a look at some general extensions (of 
the culture), beginning with the never-explained numbness 
that each extension brings about in the individual and in 
society. (p. 2l)
Work, then, in the United States is becoming something else than ful

filling to the individual. It becomes a means to an end, rather than an 

end in itself. The problem of rationalizing the expenditure of a large 

percentage of the waking hours of the individual doing something that is 

not fundamentally satisfying is difficult, to say the least. The problem

must be attacked with effective problem-solving methodology, because most

of the satisfaction of the individual is now coming from his leisure hour. 

B.M. Berger (1962) recognized this problem in his analysis of the task of

a sociology of leisure, and the gratification that leisure activities, rather

than work activities, will have to give the human beings of this culture.

As work loses its power to command the moral identifi
cations and loyalities of men, as men look away from work to 
find moral experience, society loses an important source of 
normative integration. Widespread belief in the inherent 
value of work gives economic institutions the power to per
form certain necessary integrative functions, and the with
drawal of motivation from work seriously strains the network
of bonds whioh relate the world of work to the world of
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non-work, and the individual to both.

The relationship between work, leisure auid mental health, and between 

these parameters and this nation's oontemporary cultural matrix were con

sidered by Smigel (1963) in not-too-optimistic terms:
Soviet cultural rhetoric is offensive to the ears of 

Western intellectuals, because it transparently and grossly 
attempts to confer moral significance on, and to create 
heroic images of, precisely those roles and behavior to 
which the Soviet social system is committed, images which 
to us are sometimes laughable. The muscled worker raising 
his sledgehammer above the rubble, the Stakanovite over
producing his quota, the stocky, fresh-complexioned girl 
on the tractor, are proper topics for heroic treatment 
and glorious characterization. The collectivized Horatio 
Alger morality of Soviet rhetoric confers heroic status 
on those types of individuals and roles that actually re
present the collective purposes of the state.

Consider the strain on our moral vocabulary if it 
were asked to produce heroic myths of accountants, com
puter programmers, and personnel executives. We prefer 
cowboys, detectives, bull fighters, and sports-car 
racers, because these types embody the individual achieve
ment, exploits, and prowess. Again, I should make clear 
that this is NOT a criticism of what we have become. A 
culture which has not learned to honor what it is actually 
committed to produce creates an uneasy population, (p. 23)
He thought that the problems of leisure and of alienation in work 

were problems created by the inconsistencies between normative and social 

systems. Two adaptive responses to these problems he considered as typi

cal —  rarely, to create honor for the work being done, or the more common 

response, where certain jobs are not honored, is to withdraw emotion from 

the work, and to accept the work as something one has to do in order to 

make possible the things one really cares about. Riesman (1958a) reported 

the following from a discussion period that is relevant to this question:
Question: Isn't there a good deal of cynicism or de

bunking among workers concerning the product that they are 
making?

Answer: (Riesman) You are right that the problem of
meaning and work lies not only in its intellectual or phy
sical gamesmanship but in its relevance to the total social 
context. Thus, one could make work in an aircraft plant 
or missile plant more intriguing without, in all dimensions,
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making it more meaningful. Of course, it does not prove 
that something is a good product because it gets bought.
Cynicism among advertising men comes out of the feeling 
that the work they do, although oreative in many ways —  
artistic, imaginative, ingenious in terms of research 
methods —  is not meaningful or is actually harmful so 
that they don't enjoy it. Surely this is the feeling of 
many intellectuals, whose work, although demanding and 
challenging, is not worthwhile. We must proceed on both 
fronts; to make the work more invigorating and pleasant 
in its own terms, that is, in terms of technical opera
tions, and in terms of its bearing on what adds to human 
growth and development, (p. 126)
Hayakawa (1956) touched on the positive aspects of mental health and 

creativity by asking "What does a sane person look like?"

He quoted Korzybski's concept of sanity, who thought that "...if our

evaluative processes were not crippled by built-in misevaluations, we would

all function so well we could all be regarded as geniuses". Drawing liberally 

from Maslow (1954) and Rogers (l95l)» Hayakawa defined the "Fully Functioning 

Personality" in the following terms:

1. The creative individual is not necessarily "well ad

justed" in the sense of complete conformity. While he 

will not attempt to be deliberately unconventional, he 

will never permit convention to prevent him from doing

that which he considers very important and basic. He

can differentiate between symbols and that which is 
symbolized. The creative person is concerned "...with 

social reality and not social facade".
2. He is aware of his own emotions, his own feelings, even 

though they may be in conflict with his usual self image.

3. The fully functioning personality is not uncomfortable 
about not knowing the unknown; in fact, he may be at

tracted by it. He is an extensional individual who 

responds to similarities and DIFFERENCES. He has the
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capacity to appreciate again and again.

4. He tends to have a somewhat childlike perception and 

feeling toward his structure of ends and means. "Self 

actualizing people, like children, enjoy as end in them

selves hundreds of little things that to ordinary people 
are only means".

5. The fully functioning individual is truly creative. He 

has the ability for the particular needs of a job at 

hand, out of the particular materials at hand. Maslow 

is quoted as saying that there are no exceptions to the 

rule that self actualizing are creative in their own 

way, and Rogers is quoted saying that the locus of evalu

ation is in the self of the creative individual.

6. The fully functioning personality is ethical in the 

deepest sense. Morality and ethics come naturally to 

him, because a person who is fully open in his own

feelings and deeply aware of other people as well,

hardly acts blindly or selfishly.

The conclusion can be drawn that the creative person may suffer from 

anxiety and fear and doubt and foreboding, because such feelings cam arise 
from non-neurotic sources. But his troubles would be real ones, and not 

self-contrived nor created through lack of self-insight.

Hayakawa, in a private communication in 19&8, said that he was con
vinced that creativity is a symptom of good health, and that creativity 

involved the ability to manipulate symbols. He concluded that the creative 
person has this ability to manipulate symbols because he had no neurotic 

symbolic fixation, and was able to generate, for instance, "the vision of

a perfected relationship between a man and a sunflower, or the relationship
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between me and the circumambient universe".

Dunn (1956,1958) considering overall strategies that were valid in 

the fight for "high-level wellness", thought that action to enhance the 

importance of creativity in our culture is mandatory. He felt that crea

tive expression is a most important element in the bridge between the bio

logical nature of man and the spirit of man and that the creative spirit 

resides within every living person. It can be kindled in any man, woman, 

or child. Dunn defined the creative spirit as an expression of self, ad

venturing into the unknown in search for universal truth. However defined, 

he was convinced that this spirit must be valued highly and nurtured well, 

since man's position of dominance in the world stems more directly from 

this quality than from all others.

Dunn considered creativity essential in discussions of mental health. 
He said that:

...man finds discovery both absorbing and satisfying.
With creative expression comes intense inner satisfaction.
At the same time, it permits man to contribute of himself 
to the social group and thus forms bonds with his fellow 
man of love, trust and security. Creative expression and 
love of one's fellows satisfy deep psychological and emo
tional needs in our inner world and simultaneously are 
radiated outward to bring us to the fullness of life of 
which man is capable.

When we learn how to diagnose high-level wellness 
through objective measures, we shall probably find that 
a substantial amount of creative expression, altruism and 
love in daily life is essential for the approach to a high 
state of well-being. Through the development and appli
cation of these values in daily life, we will achieve 
self-confidence and faith in ourselves. This, in turn, 
will bring growth of self, development toward fuller 
maturity, and a balanced wellness of body, mind and 
spirit. (1958, p. 49)
It is possible, then, for the term mental health to include both the 

absence of crippling, preventable mental illness and the presence of active 

fulfillment of individual potentialities, with full recognition that neither 

of these conditions is at present more than an undefinable aspiration.
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In 1964, Pried found that the age old fear that the creative person 
who gets emotionally well will stop being creative proved groundless. In 

fact, his findings were quite to the contrary, both in quality and quantity 

of production. In many areas, notable and precise improvements occured 
that were sharply correlated with improvements in mental health.

Among the various dramatic illustrations that Pried found, the liber

ation from excessive compulsiveness and rigidity seemed tht most outstanding, 

with marked improvement in social relationships being the next major libera
ting factor.

The relationship of creativity to psychopathology was the central 

problem of Gershman's (1964) paper. He advanced the following propositions:

1. Creativity is an attribute of man and all men are creative; 2. Crea

tivity is not rooted in psychopathology; it emerges from man's need to re

late to the world around him; 3* Creativity can be restricted and inhibited 

by psychopathological forces; 4- The great artist transcends his self and 

his neurotic conflicts to reach "something more encompassing and universal."

5. Many great talents survive psychopathology; lesser talents are extin

guished; "they drown in the morass of a neurotic web of self-destructive

ness". 6. Psychopathology is integrated into personality structure and 
therefore influences creativity. 7* The creative artist is more vulnerable 
to neurosis since he has a greater perceptual sensitivity than has the 

average person. 8. Sexuality and creativity are causally unrelated and 

represent and express differing aspects of personality and behavior. 9- 

Homosexuality is psychopathologica; there is no association between crea
tivity and homosexuality though in some instances it may favor or channelize 

creativity.

There have been several studies dealing with the problem of investi

gating and ameliorating the psychological difficulties faced by highly
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creative individuals. Torrance (1961) outlined a basic framework:
Since almost all definitions of creativity involve the 

production of something new, original or divergent, we must 
begin with the inescapable fact that the individual who 
thinks of a new idea is in the beginning a minority of one.
Even when matters of fact are involved as in the Asch (1956) 
experiments, there are few people who can tolerate being 
a minority of one. It leaves the individual with too few 
anchors in reality. Since creativity requires independence 
of mind, divergence from group norms (unusualness), it is 
inevitable that highly creative individuals will experience 
many problems of adjustment. Thus, the highly creative 
individual must either repress or sacrifice his creativity 
or learn to cope with or reduce the tensions which arise 
from being so frequently a minority of one. This regression, 
if prolonged or severe, leads to such consequences as un
certain or inadequate self-concepts, learning difficulties, 
behavior problems, neurotic distortions, or even psychotic 
breakdowns. The expression of creative needs, however, may 
lead to lineliness, conflicts, or other types of reduced 
contact with the environment.

...Difficulties will stem from the inevitable pressures 
resulting from the expression of creative needs and abili
ties. The stronger the needs and the higher the abilities, 
the more severe are the pressures likely to be. As a 
consequence, at each critical stage of development, some 
individual sacrifice their creativity. For some, this may 
begin at age five. For others, it comes at age nine or 
twenty or fifty-five. As they learn to cope with the 
new demands of a stage, some individuals recover while 
others apparently abandon their creativity, distort it, or 
hold tight reins on it. Evidence from many sources sug
gests that we can assume a relatively optimistic outlook 
concerning the possibilities of reviving creativity at 
any age, given the proper conditions and motivations, (p. 34)
Parenthetically, it must be noted that a strong implication for further

research exists in an area identified by Torrance, when he noted that the

greatest parental support of divergent talent occured in the stories of

Negro children in a segregated school in Georgia, and by Roe (1958) who

also noted the probability of extremely high creative potential from lower
socio-economic levels because of parental acceptance.

In the final report of the Joint Commission of Mental Illness and

Health (1961), the concept was explored that mental illness (or mental
health) could be considered as an assessment of the manners in which people
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handled and solved their problems. The conclusions of the Commission were 

four-fold; that a high percentage of the population of this Country was 

anxious and insecure; that there was severe competition between home and 

job; that older people were most consistantly the ones who had learned to 

live with their personal relationships, their work and their fate, but at 

the expense of resignation, apathy, lower happiness and gratification; and 

that younger people, especially the well educated, possessed greater po

tentials for satisfaction and also for frustration —  greater happiness, 

accompanied by more problems and self-doubt.

The study concluded that the people of thi3 Country would have more 

chance for dealing with their problems when they learned to approach their 

problems subjectively, when they saw them in internal-psychological, rather 

than external-physical, terms, and at the same time learned to wrestle 

with their problems actively instead of accepting them with apathy. The 

study thought that the individual's ability to adopt this attitude of 

"healthful worry" was, more than any other factor, dependent upon education. 

The higher their education, or the more specific their education in problem 

solving, the greater was the possibility of self-awarenesss, the greater 

was the possibility of knowledge of channels for help, and, as a corollary 

to education, the more in time and money that they had to spend on the 
problem. The 3tudy found that most people have to rely on their own inner 

resources as they face their problems.

The study also found that the problem of obtaining adequate professional 

help is particularly important in the lower income and status groups of the 

population, but that these groups have the least access to professional 
help. Generally, they were lese able to recognize their problems, and 

did not know where to look for help. Additionally, this type of help was 

not so readily available to them because of where they lived and because
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of their low incomes. The study emphasized that lack of help-seeking in
these groups did not stem simply from a lack of distress or motivation.

The study concluded that there was

...a rather high degree of self-perception among Americans, 
and a willingness to admit that they have weaknesses and 
problems, although they do not always identify the psycho
logical aspects of their difficulty, and often see it as
organic or external to themselves. Whether perceived as 
psychological problems or not, their troubles appear to 
have a mental or emotional component, requiring under
standing of the behavior of themselves and others, and 
requiring training in problem perception and problem 
solving, (op. cit., p. 2)

Efferson (1967) commented upon this concept in the following terms:
I gave up long ago the possibility of improving the 

world or the whole human speces via individual psychotherapy.
This is impractical. As a matter of fact, it is impossible 
quantitatively.

...Then I turned to education as a way of reaching the 
whole human speces. But only recently has it dawned on me 
that as important as education, perhaps even more important, 
is the work-life of the individual, since everybody works.
(p. 186)

Work can be psychotherapeutic...this, of course, is a 
circular relationship to some extent, i.e., given fairly O.K. 
people to begin with, in a fairly good organization, then 
work tends to improve the people. This tends to improve the 
industry, which in turn tends to improve the people involved, 
and so it goes. This is the simplest way of saying that 
proper management of the work lives of human beings, of the 
way in which they earn their living, can improve them and 
improve the world, and in this sense be a Utopian or revolu
tionary technique. (p. 187)
McLuhan (1966) offered a peculiar insight into the therapeutic role 

of training in creativity, if creativity is equated with problem solving 
and problems are considered to be irritants to the individual:

Therapy, whether physical or social, is a counter- 
irritant that aids in that equilibrium of the physical 
organs which protect the central nervous system. Where
as pleasure is a counter-irritant (e.g., sports, enter
tainment, and alcohol), oomfort is the removal of irri
tants. Both pleasure and comfort are strategies of 
equilibrium for the central nervous system, (p. 53)

The relationship between the potential for creative problem solving



P. 81

and mental health was considered by F.R. Hartman at the Art Education 

Graduate Conference at Pennsylvania State University on August 5» I960, in 

a public address. He considered that personal adjustment —  the adequacy 

of personal solutions to the problems of living —  was one of three main 

areas of creative expression. Further, he contended that involvement in 

creative problem solving per se would aid in maintaining mental health, be

cause much of mental illness was caused by an inadequate symbiotic structure 
for the expression of emotions. He assumed that

...some sort of catharsis is produced through emotional 
expression, and this is sufficient to produce better ad
justment. This..rather elaborate set of assumptions., 
bears a filial relation to Freudian clinical theory and 
a fraternal one to Rogerian theory. There is a real 
advantage in this hypothesis, since it allows...the edu
cator to pursue therapeutic objectives without psycho
logical or psychiatric training, (personal notes)

I found that the White House Conference on Action for Mental Health,

in its final report in 1961, recommended training in creative problem

solving because of the fact that

...many men, perhaps, reflecting the competition between 
home and job, feel unsure of themselves in their family 
relationships on the one hand, and hard pressed to gain 
or keep status in their life work on the other. Their 
wives, perhaps seeing themselves still cast in a secondary 
role, may be striving to achieve satisfactions that are 
not restricted to marriage and child-rearing, (p. 16)
The Conference noted the parameter of chronological age in mental

health. It found that

...younger people, especially the well educated, approach 
their lives, their relationships with others, and their 
careers with higher optimism and greater expectations.
They possess greater potentials for satisfaction and also 
for frustration. This is seen in their greater happiness 
and satisfaction, accompanied by more problems and self
doubts. The older people are most consistantly the ones 
in the culture who have achieved acceptance of themselves 
and have learned to live with their personal relation
ships, with their work, and with their fate. But this 
achievement occurs at the cost of resignation and apathy, 
and at the cost of lower happiness and gratification.
(op cit., p. 19)
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Barkan, Hausman, et. al. (1965) recognized specifically the need 
for training in creative problem solving as an aid to mental health. They 
said that

...to develop a healthy personality, it is becoming clear 
that a person needs spontaneity and flexibility in thought, 
action and feelings, acoompanied by insight and sensitivity 
to others. This involves the maintanence of a self-image 
which the person can at once live with and transcend. The 
development of these capacities is frequently blocked and 
impaired by the denial of individuality through imposition 
of crystallized and fixed concepts and symbol systems. As 
a result, the person's individuality can be stunted and 
warped. When denied recognition of his individuality, the 
personality may have recourse to neurotic and other self- 
defeating or socially disturbing behaviors.

A critical problem of our times is the inability of 
many people to alter fixed concepts and symbol systems in 
dealing with the changing relationships between themselves 
and the events of the world in which they live. The 
growing complexity and seemingly increased instability of 
contemporary living point to the urgent necessity for 
seeking solutions to this problem. Paramount throughout 
is the need to foster creative insight and action. The 
fulfillment of this need and the encouragement of human 
creativeness is one of the tasks to which those concerned 
with mental health must attend. This task underscores 
the importance of learning to understand creative behavior, 
and learning to foster it. (p. 6?)

McPherson (1967) identified and reviewed eighteen distinguiahably 
different problem-solving methods, and their implications toward mental 
health and toward specific programs designed to incubate problem-solving 

is obvious.

The "classic" steps in creative problem solving were those, he felt, 

that were presented by Wallas (1926): 1. preparation, 2. incubation,

3. illumination, and 4- verification. McPherson pointed out that these 

concepts have been extremely useful as a beginning, and were stimulating 

to other research. He also indicates that subsequent research has tended 
to show that these activities overlap one another, and that some 'verifi

cation' of ideas may be bidding for attention all along.

John Dewey's (1910) steps in problem-solving were first presented
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in "How We Think", and were; 1. a difficulty is felt, 2. the difficulty 

is located and defined, 3» possible solutions are suggested, 4. conse

quences are considered, and 5» a solution is accepted. Dewey's set of 

steps started with the 'felt' difficulty, an anticedent of Wallas' "pre
paration" stage and finished with a concern about acceptance.

Rossman (l95l)» McPherson's third identifiable method, presented 
another set of steps.

1. Need or difficulty is observed.

2. Problem formulated.

3. Available information is surveyed.

4. Solutions are formulated.

5. Solutions are critically examined.

6. New ideas are formulated.

7. New ideas are tested.

Guilford (1964) presented a model of the problem-solving process that 
McPherson felt used the concept of the "structure of the intellect" that 

Guilford and his associates had previously proposed. Guilford used findings 

from traditional experimental psychology, studies of brain functions, and 

cybernetics and communication theory to build his model, which is cyclic, 

rather than linear like the Wallas, Dewey and Rossman models noted above. 
Basic to Guilford's model is the idea that there is a vast assortment of 

information stored in the human mind for use in problem-solving. By dipping 

into this store, the mind can learn new things by associating stored memories 

(cognition), can produce ideas to solve a specific problem by using infor

mation (convergent production), or can go off in uncharted directions and 

fan out toward new concepts, structures and invention by combining the in

formation and the associations (divergent production). The mind can also 

use the stored information to evaluate its production. Graphically, this



(w
ith

 
po

ss
ib

le
 

in
cu

ba
ti

on
)

P. 85a

&% DO V

PL
AT

E 
I; 

Sc
he

m
at

ic
 

di
ag

aa
m

 
of 

the
 

flo
w 

of 
in

fo
rm

at
io

n 
in 

a 
so

m
ew

ha
t 

ty
pi

ca
l 

in
st

an
ce

 
of 

pr
ob

le
m

 
so

lv
in

g,
 

fro
m 

In
pu

t 
I 

(e
nv

ir
on

m
en

t 
an

d 
so

m
a)

 
to 

O
ut

pu
t 

IV
 

(a
cc

ep
te

d 
an

sw
er

s)
, 

as 
pr

op
os

ed
 

by 
J.

P.
 

G
ui

lf
or

d.
 

(M
cP

he
rs

on
, 

19
67

, 
p 

5)



P. 84

model is shown on Plate I.

McPherson noted that there is a general flow from left to right in 

the model, but two important features modified a simple progression across 

it. The first was the "looping phenomenon" or cycling pattern. "Looping" 

was, in McPherson's words, an event when what you have found in your in

formation bank was simultaneously evaluated in terms of what you first 

started looking for and your hunches about what you are going to look for 

next —  both forward looking and backward looking. Another feature of this 

model was the frequent evaluation events that occur at various stages and 

for various purposes. The Guilford model seemed to represent more closely 

the actual mental activities than the linear models of the past, he thought.

Haefele (1962) outlined Osborn (1957) as having identified seven 
distinct steps in creative problem-solving. First, orientation; pointing 

up the problem. Second, preparation; gathering pertinent data. Third, 

analysis; breaking down the relevant material. Fourth, hypothesis; piling 

up alternatives by way of ideas. Fifth, incubation; relaxing, to invite 

illumination. Sixth, synthesis; putting the pieces together. Finally, 

verification; judging the resultant ideas. McPherson, correctly, identi

fied this linear method as another variation of the first three models 

given, but Osborn's relating the findings to a larger structure (the "syn

thesis" step) is a meaningful addition.

The seventh method is attributed to both Osborn (1957) and Pames 

(195811967)» and is the method taught at the Creative Problem-Solving In
stitute at the State University of New York at Buffalo, New York. The 

first step of this method consists of "looking at the mess" to find prob

lems, and is an innovation that helps with the development of problem- 

sensitivity. Twenty-one questions are given to help the student start 

the search. Two examples: 1. What angered you recently?, 2. What
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bottlenecks exist in your operation?

Prom this search comes the second step, finding the fuzzy problem to 

work on, and writing the explanation of the problem as it is then under

stood. The third step is the listing of "fact-finding" questions and how 

they might be answered. Prom step three, movement is made to a clearer 

statement of the problem —  What is the REAL problem? There may be a re

cycling or feedback to get new facts in light of the new statement of the 

problem. Prom the outcome of this restatement, idea-finding is taken. 

Osborn's idea-spurring questions are recommended for use at this stage —  

What can you minify?, combine?, rearrange?, reverse?, magnify?, etc.. 

Concomitant with this step may be a further delimiting of the problem.

During this stage, ideas are generated with the prevailing mood being that 

all ideas are welcomed by the person or group working on the problem. Step 

six is the solution-finding step where a scheme for testing the utility of 

the generated is proposed. Anticipation of the effects, repercussions, 

and consequences of the solution is required. The last step is the ac

ceptance-finding phase which involves concern with such issues as: Whom 

do I need to convince of the value of the idea?, What do I want him to do 

about the idea?, etc.. Predications of objections to the idea and ways 

and means of overcoming these objections are included in this unique phase.

McPheron noted that "...the attention given to the influencing as

pect of the total process is very wise, and is a step often neglected in 

earlier models". (1967, p. 7)
McPherson's seventh method was called "Work Simplification", (Goodwin, 

1958* Mogenson, 1965) was used as the basis for "Work Simplification 

Conferences" in New York in 1964 and 1965-
The Work Simplification Method involves five steps:

1. Select a job to improve.
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2. Get the facts.

3. Challenge details - list possibilities.

4. Develop better methods.

5. Install improvements.

As with the Osbom/Pames method, several questions are suggested 

for use in selecting a job to improve —  bottlenecks? waste? delays? etc..

The method is designed for wide application in offices, factories, labora

tories, etc..

Several methods are proposed for use in the "get the facts" stage. 

Sketches, flow process charts, procedure charts, multiple activity charts, 

etc., are some of the tools suggested for use in this stage.

One statement from Morgenson’s discussion of the third step (chal

lenging of details) serves to indicate the synthesis of many ideas already 

presented, when he urges sensitivity to sudden insights when gathering 

ideas —  in other words, the preparation and illumination phases are not 

really separate. Thorough analysis, however, requires an organized approach, 

and an awareness of the complementary roles of emotion and logic. He con

siders it essential that every possibility be recorded and assessed, no 
matter how unusual or radical it may seem. He is aware that judgement at 

this stage of the creative process will be stifling. He recommended that

the following questions be used _*.t this third step:

1. What is done?
Why is it done at all?
What is the purpose?
Is it necessary?

2. Where was it done?
Why is it done there?
Is this the best place for it?
Where is a better place?
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3. When is it done?

Why is it done then?
Is there a better tine?

4. Who does it?

Why does this person do it?
Is the right person doing it?

The fourth step of Morgenson's system, developing better methods, in

volves judgement and experience as they are applied to the possibilities 

generated in the previous steps. He indicated that specific human quali

ties are considered useful at this stage; the desire to question, the 

power to generalize, the capacity to convert findings to action, the humi

lity to consult with others, and the honesty to share the credit.

The fifth stage, installing the improvements, is the final step of 

this very practical method.

McPherson's eighth method was Morphological Analysis, as developed 

by Fritz Zwicky. (M.S. Allen, 1962; Gregory, 1966; Pames and Harding,

1962). The procedure involves restating the problem as broadly and as 

generally as possible, then recognizing and redefining all of the indepen
dent variables as broadly and as generally as possible. Each of these in

dependent variables becomes an axis on the morphological chart. If there 

are 'n' variables, there will be 'n' dimensions. The Morphological Analysis 

example most widely cited is the "problem of getting something from one 

place to another via a powered vehicle". (Pames and Harding, 1962) There 

are certain independent variables that can be assumed as central to the 

problem —  the type of the vehicle, the media in which the vehicle operates, 

the power source, etc.. Using these independent variables, a matrix can 

be developed relating the subdivisions of each of these independent variables 

to each other. This matrix can be placed on an easily visualized three- 

dimensional figare, and any combination of subfactors can be examined for
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"T he  Problem o f  Getting from One Place  to Another by a Powered Vehicle" ,  as seen by a morphological chart.

I. would be a bed-type  vehic le ,  moving on rails ,  powered by (perhaps) a reaction engine.

II. would be a sling-type vehicle ,  moving through air , powered by an internal combustion engine.

III. would be a bed-type  veh ic le ,  moving on or through water, powered by a cab le .

Plate II. Morphological Analysis, as proposed by Dr. Zwicky. (from Parnes and Harding, 1962, p 256.)
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its usefulness. (See Plate II)

The advantage of Morphological Analysis is that this matrix can turn 

up combinations that might not occur using any other system. Again, in 

the process of examining the various combinations, it is possible that new 

major independent variables will be developed.

The ninth method that McPherson recognized was the Program Evaluation- 

Review Techniques, abbreviated PERT. (Allen, 1962; Gregory, 1966; Stilian, 
(n.d.)) The fundamental PERT concept is the use of a network to depict, 
graphically, a project plan. The network has two basic components —  

events, and activities. An event can be either the start or the end of a 

task. An activity is the work which is required to accomplish an event.

A network path is a series of sequentially related events and activities 

leading from the start event through the network to the end event.

After the first step —  defining the project objective —  the next 

step is the development of a general plan and the preparation of a skeleton 

network. The sub-steps involved in this second step, in schematic form, 

are as follows:

A. The PERT analyst gathers the event and activity facts from the 

PERT team prior to the construction of the skeleton network.
B. Starting with the end event and working backwards through the net

work, three questions are asked at each event along the way;

1. What events and activities must be accomplished 

before this event can occur?
2. What events and activities must be accomplished 

after the event?
3. What events and activities can be accomplished 

concurrently?
G. The network is expanded, with activities to be accomplished in
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the near future being diagrammed in more detail than those to be performed 
at later dates in the project.

L. The network is reviewed.

E. Each activity is numbered, for identification and for subsequent 
calculations.

F. Time estimates are assigned to each activity in the network. 

Usually three estimates are made —  optimistic time, pessimistic time, and 

the most likely time. All of the parameters of the activity are considered 

in making these estimates, and an "expected" time is evolved by weighting 

the estimates and averaging. From these estimates, a "critical path" is 

chosen, and realistic schedules are established.

G. Finally, the time estimates and methods are reviewed with the aim 

of changing the configuration of activities, of deleting some if possible, 
of converting sequential activities to "same time" or "parallel time" ac

tivities, and to the addition and reallocation of resources.

McPherson's tenth method is "Synectics" as developed by W.J.J. Gordon

(1961) and Prince (1962), and his eleventh is based on the General Electric 
Program, (1954,1955* Von Fange, 1959; Warzecha, 1954*)

McPherson's twelfth method is the "Military" method, which he has 

quoted from private correspondence from Colonel R.B. MacRae, Director of 

Plans and Research at the United States Management School at Fort Bevoir, 

Virginia. The "Military" method, as abstracted from the "Workbook for 

Military Creative Problem Solving", includes nine steps.

1. Problem identification —  sensitivity to problems.

2. Problem research —  collection, assemblage and 

analysis of facts and data.

3. Problem definition —  classification, analysis and 

definition of the real problem.
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4. Ideation phase —  use of ’brainstorming', etc., to 
generate ideas.

5. Judgement phase —  screening and clarifying of the

lists of ideas, and relating and combining compatible
ideas into courses of action.

6. Testing ideas against external criteria.

7. Formulation of plans for change.

8. Coordination with external parameters, gaining 

understanding and acceptance.

9. Action phase —  execution of the solution.

In the workbook cited, there are additional techniques suggested for

each step, and the method is unique in that a series of steps to be under

taken at the 'action' phase are specified. For each person, or collection 

of persons, it is necessary to consider the usual questions of what? who? 

when? where? and how?, and the problems of visualizing advantages and pre

senting them, how to overcome disadvantages, and how to provide room for 

thoee being influenced to put in their own "inputs", (c.f. U.S. Army 

Management School, 1961; Papanek, 1964)
"Value Analysis-Value Engineering" is most widely used among marketing, 

purchasing and engineering personnel, and is explained by Falcon as:
"...a functionally oriented scientific method for improving 

product value by relating the elements of product worth to 

their corresponding elements of product cost in order to 
accomplish the required function at least cost in resources".

(Falcon, 19&4, P- 10; c.f. also Miles, I96I5 Shaycroft and 
Altman, 1955)
Six phases are listed for this method.

Phase I —  Preparation phase.



1. Identifying the area of responsibility, e.g. 

marketing, engineering, etc..

2. Identifying the deoision maker in this area.

3. Selecting the area of effort with the decision 

maker, e.g., cost, timeliness, availability, etc..

4. Assignment of group members to work on task.

5. Assemblage of preliminary data.

Phase II —  Information phase.

1. Appraisal of preliminary data.

2. Elimination of emotional bias.

3. Decision as to how much information is needed.

Phase III —  Evaluation phase.

1. Defining the function —  what does the product do?

2. Restatement in noun/verb form —  e.g., transmit 

voice, transfer funds, etc..

3. Determination of the relative importance of various 

functions in quantitative terms —  how well? how 

long?, etc..

4. Evaluation of function in terms of cost, location, 

utilization of resources, etc..

Phase IV —  Creative phase

1. Application of creative problem-solving techniques. 

(Osborn is cited)
2. Suspension of critical judgement.

3. Proposal of alternatives based on Phase II and III, 
above.

Phase V —  Selection phase.
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1. Establishing a "decision matrix" which aligns 

comparable units for comparison.

Phase VI —  Implementation phase.

"If the real decision makers —  the people responsible 

for the product and their bosses —  have been brought 

in from the beginning, and if the work has been done 

for them rather than behind their backs, implementation 

is almost automatic. ...Value study does not leave a de

cision maker's competence in doubt. The assurance can 

be gained if he and his department both look good for 

having improved their own product. Then, and only then, 

will implementation come naturally." (Falcon, 1964, P* 23)
The fourteenth method recognized by McPherson was "Attribute Listing", 

where the attributes or peculiar characteristics of the precut or idea that 

is to be improved are carefully listed. (Crawford, 1954,1964) Then, 
step-by-step modification or change of these attributes, based on their 
broad definition, should result in different and better products. The 

classical example that is used to explain attribute listing is Crawford's 

analysis of a screwdriver (McPherson, 1967; Pames and Harding, 1962). It 

is usually seen as a simple version of Zwicky's "morphological analysis" 

(Arnold, 1956), and it is valued as a method to be used in association with 

other methods.

McPherson'8 fifteenth method is that developed by Arnold (1953,1954, 

1956), who used hypothetical situations as a stimulus for recognizing the 

limiting parameters of potential solutions. Unfortunately, Arnold died 
before much of his work was published, but attempts are being made to col

lect and collate lecture notes, etc., from the courses that he taught in 

"Creative Engineering" at Massachusetts Institute of Technology in 1955
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and 1956, and at Stanford University in 1959*(McPherson, 1967, p. 24)
Perhaps the best known of Arnold's hypothetical situations was the 

"Arcturus IV" problem. A mythical planet was described with peculiar at

mospheric conditions, a very high gravity, bird-like inhibitants, etc..

The students were then asked to design transporation, housing, appliances, 

etc., for the inhibitants. Although the provoking situations may be quite 

unique, the devices designed and the materials used must be based on logi

cal and sound principles —  in other words, no "miracle" substances or 

"perpetual motion machines" should be considered.

Arnold considered the education process as continuous, and saw no 

end to it, just as the possibility for improvement and innovation is un

limited. He proposed a program for personal development that is succinct 

and valuable (in Pames and Harding, 1962, p. 138).

1. Know yourself as well as possible.

2. Carry a notebook and use it.

3. Ask yourself a new question every day.

4- Develop craftsmanship in your own field.

5. Read and broaden your own interests.

6. Develop creative advocations.

7. Provide permissive atmospheres for family and colleagues.

8. Develop a sense of humor.

9. Speculate and daydream.

10. Question, observe, associate and predict.

The work of Kepner and Tregoe (1965) supposed that problem solving
is a process that follows a logical sequence, and was considered by McPherson 

as his sixteenth method. Fundamental to the creative solution to a problem 

is the recognition that problems must be considered as deviations from a 

standard of performance —  that there is a standard of performance that
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is expected, and that there is a meaningful deviation from this standard. 
They proposed seven basic steps of analysis that are significant in the 
decision making process.

1. The problem analyzer has an expected standard of performance, a 

"should" against which to compare "actual" performance. His first action 

should be to recognize problem areas by surveying the situation, comparing 

what "is" going on with what "should" be going on.

2. The problem is a deviation from a standard of performance, but 

the analyzer usually has to select one out of several problems to work on 

by establishing priorities of urgency, seriousness and potential for growth.

3. The deviation from a standard must be precisely identified, lo

cated and described. To insure precision, a problem analyzer must specify 

the problem by describing it accurately in terms of four dimensions; iden

tity, location, time, and extent. He must also describe what the problem 

does NOT include, and thus draws a boundary around it to distinguish its 
exact area.

4. There is always something distinguishing those things which have 

been affected by a specific cause from the things that have not been affec

ted. This clear and accurate specification of the problem is probably the 

most important part of the whole rational approach to the solving of prob
lems, whatever their nature. To uncover such distinctions, a manager ana
lyzes the specifications of the problem, compares the characteristics of 

what has and has not been affected, and looks for what sets apart that which 

was affected from that which was not.
5. The cause of a problem is always a change that has taken place 

through some distinctive feature, mechanism, or condition to produce a new, 

unwanted effect. The analyzer starts the search for causes by looking for 

relevant changes. The specifications of the problem provides him with his
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clues, since only those changes connected with distinctive areas of the 

deviation are relevant and are to be considered.

6. The possible causes of a deviation are deduced from the relevant 

changes found while analyzing the problem. These deductions permit the 

analyzer to establish a testable statement or proposition as to the pos
sible cause of the problem.

7. The most likely cause of a deviation is one that explains exactly 
all of the facts in the specification of the problem.

Kepner and Tregoe pointed out that problem analysis produces an ex

planation that can be verified because the event and the cause have already 

taken place. If the cause of a problem has been systematically identified 

and verified, the analyzer will be in a position to make Bure that the 

action he decides on will take care of the specific problem, temporarly or 

permanently.

They further recognized that a decision is always a choice between 

various ways of getting a particular thing done or end accomplished. De

cision making, they concluded, involved stating clear objectives and care

fully evaluating alternatives, all aimed at taking action. The best de

cision, however, will be based on a sequence of procedures:

1. The objectives of a decision must be established first, 

in functional terms.
2. The objectives are classified as to importance, and 

listed as to "musts" and "wants".

3. Alternative actions are developed.
4. Alternatives are evaluated against the established ob

jectives, and are assessed as to whether it satisfies 

the "musts" and how well it satisfies the "wants".

5. The choice of the alternative best able to achieve all
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the objectives represents the tentative decision.

6. The tentative decision is explored for future possible 

adverse consequences, and these threats are assessed as 
to seriousness and probability.

7. The effects of the final decision are controlled by

taking actions to prevent possible adverse consequences 

from becoming problems, and b) making sure the actions 

decided on are carried out.

One of the unique features of their method, according to McPherson, 

was the specification of methods for pushing the initial problem state

ment back until the cause of the difficulty is determined. The weakness

of the program, it seems, was that it tends toward convergent thinking.

McPherson's seventeenth and eighteenth methods, "Zero Defects" (Blyth, 

n.d.), and "Operations Research" (Busk and Chapman, 1963; Ackoff, R., et. 

al., 1962) are ad hoc in nature, and are not considered relevant to this 
particular study.

The evidence uncovered to date by researchers in sociology and in 

social psychology seems to indicate that there is a strong relationship be

tween the ability of the individual to solve problems and his mental health. 

Recognition must be made of the fact that work —  the economically gainful 

employment —  of many people in this culture at this time is neither grati

fying nor fulfilling, and that the majority of personal gratification must 

come from the leisure time of the individual. The evidence seems to point 
to the fact that training in problem-solving methods, and training in crea
tivity, would tend to mitigate both of these undesirable aspects of contem

porary culture. Creative problem solving training can help obviate these 

problems in the following manners;

1. Individuals can be assisted in resolving and solving their
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problems for themselves;

2. Individuals can be assisted in finding gratification and 
fulfillment by creative activities not related directly 
to their life work;

3. Social agencies and planners can be offered more effective 

tools for problem-solving in these areas of concern;

4. Older traditional methods of solving problems can be 

reassessed and perhaps replaced; and

5. Increased sensitivity to problems and to solutions can 

assist in eliminating the cause of future problems.

The problem-solving methods are available, the need is great, and the 

methodology is existant. The only thing lacking is implementation.
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VI. THE TRANSFER OF LEARNING

It has been suggested that the concept of intelligence as a constant 

and a unitary characteristic (which underlies the very instruments by which 

individual differences and changes in intelligence are measured today), was 

developed and has persisted because of a lack of refined tools by which the 

nature of intelligence could be analyzed. A new concept of the structure 

of intelligence, emerging from recent studies, suggests that the quality 

called intelligence is not a unitary characteristic but consists of a 

series of specific functional abilities, some of which have been systemati

cally bypassed by tests that were available because of the restricted con

cept of intelligence which underlies such tests. (Taba, 1962; Joncich,

1964; etc..)
Guilford and his associates, pursuing factor-analytic studies, indi

cated that there are at least fifty-five known factors of intellect, and 

even then the total structure of intelligence is not filled in (Guilford, 

1959 ff.). Guilford maintained that reasoning is closely related to in

telligence but that intelligence tests touch on this ability only slightly. 

He has proposed a three-dimensional model of the structure of the intellect, 

based on three degrees of freedom —  product, content and operation —  

which yields 120 possible three-address cells. Of particular interest to 

this study is Guilford's analysis of the five operations available to the 

intellect. He distinguished them as follows:

1. Cognition, which refers to awareness of objects, qualities and 
ideas. This process is complex and includes such variations as the process 

of knowing about the universe, about a flower, about the second law of 

thermodynamics and/or about a sonnet by Shakespeare. It is the process,
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as noted in Getzels and Jackson (1962), that is involved when a young 

child looks at oil spilled on wet pavement and says "See the rainbow in 

the gutter!", and it is the same process that leads the mother to reply 

"That's not a rainbow, that's a dirty oil slick."

2. Memory and retention, which refers to the ability to store in

formation and to retrieve it when needed.

3. Convergent thinking, which refers to a mode of thinking which 

is directed toward finding a "unique" or "right" answer to problems, to 

the tendency to retain the known, to learning what is predetermined, and 

to dealing with the usual and the expected.

4. Divergent thinking, which refers to fluency with words, associa

tions, and ideas, to the individual's tendency to revise the known and to 

the individual'8 tendency to project new forms of thought instead of de

pending on habitual forms of thought. These include such matters as changing 

classes and dimensions of the problem or adopting different solutions from 

one problem to another. This type of cognitive functioning is generally 
oriented toward the novel and the speculative. Getzels and Jackson (1962) 
point out that both convergent and divergent thinking are employed by all 

persons, but in varying proportions, and that these contrasting modes of 

cognitive functioning have been recognized and described by different names; 

for instance, Rogers (1951) used "defensiveness" and "openness". Maslow

(1962) used "safety" and "growth".
5. Evaluation, which refers to judgements as to whether information 

as known or produced meets certain standards and whether the steps in the 

process or its end product are adequate to its goals.
Guilford pointed out that the function of these primary abilities 

differs according to the content with which the individual deals —  whether 

it is figural, symbolic, semantic or behavioral. He noted that we have
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long distinguished verbal from quantitative or non-verbal abilities, and 

that the building of concepts and meanings by manipulating symbolic materials 

is extremely common. He further noted that an individual deals with this 

information by turning it into various products, forming units and systems 

of information, establishing relationships, performing transformations and 
drawing implications.

Heist and Williams (1959) studying variations in intellectual achieve
ment, found that most behavioral correlates were undifferentiated, but one 

factor seemed to emerge and to warrant further investigation; this was a 

variation in the intellectual disposition displayed by the groups tested, 

where the high achievers showed a stronger orientation toward inquiry and 

toward speculative and creative thought than the low achievers.

Fundamental to further discussion of programs designed to cultivate 

creativity in adults is the problem of the transfer and manipulation of 

information of attitudes that are in the intellect. Whatever is taught 

or learned produces some transfer, and that transfer may be either positive 

or negative. Being able to apply historical concepts to the solution of 

new problems, for example, is a form of positive transfer; disliking history 

as a subject and as an area of inquiry is negative transfer. It is hoped, 

at every level of every educative process, that whatever is taught or 

learned is somehow used in the individual's life, and th.it there is a trans

fer into situations which were not explicitly covered in a teaching/learning 

experience. This is especially true in programs such as those under dis

cussion, where it is hoped that maximum transfer will occur, since the 
programs themselves have little stress on substantive subject matter.

Taba (1962) outlined three main theories of how transfer of learning 
takes place. The first theory was that transfer resulted automatically 

from the study of certain subjects, suoh as mathematics, Latin, and
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philosophy, that it occured by training the mind, and that certain subjects 

disciplined the mind better than others. Locke, for example, advocated 

mathematics as a discipline of mind because it would build in the mind the 

habit of reasoning closely, and once students acquired the habit, he assumed 

they could apply it to other divisions of knowledge and to thinking processes.

This concept of automatic and unlimited transfer was widely held in 

the United States until the turn of the century. The National Education 

Association, in 1893, established a "Committee of Ten" to explore aspects 

of the curriculum. Their conclusions were that the mind developed chiefly 

in three ways; 1. by cultivating the powers of discrimination, for which 

they study of languages was recommended; 2. by strengthening the logical 

faculty of reasoning from point to point, which faculty was trained by the 

study of mathematics; and 3* by ripening the process of judgement, which 
was promoted by the study of history. The concept is still widely held 

today, and proposals that adults should study the liberal arts as a means 

for developing their intellectual and spiritual powers are still being made. 

(Griswold, 1954)
A second theory of transfer developed when the assumptions above were 

challenged shortly after 1900. In the famous experiment of memorizing,

William James demonstrated that practice does not necessarily "strengthen" 

memory or any other mental function. A whole series of studies followed, 

and all showed one result; there was no general transfer, either from 

general training of the mind or from the study of specific subjects. Thorn

dike and Woodward (l90l), for example, showed that improvement in any single 

mental function rarely brought about equal improvement in any other function, 
no matter how similar. The studies tended to show that transfer is possible 

only if there are identical elements in the content involved or in the pro

cess of training— that is, in the method or attitude involved in the
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training process.

In 1945* Wesman repeated Thorndike's study, and showed that the gains 
made on standard achievement tests could not be attributed to any single 

subject. Additional studies found that subjects studied by young adults 

had little to do with success in studying the same subject a few years 

later. Taba (1962) cited the Eight Year Study (Chamberlin, et. al., 1942), 
which found that the young adults who had had one year of mathematics and 
physics in high school emphasizing principles and logic did about as well 

in college physics and engineering as did others of equal aptitude who had 

had several years of intensive study in the subject. But Taba also pointed 

to a fallacy implicit in the studies —  while the experiments and the con

clusions from them were rigorously scientific, they were conducted under 

conditions in which cognitive processes had no place and which, therefore, 

prevented any findings on transfer through cognitive means. All mental 

processes were reduced to making responses to specific stimuli and the 

very tests of possibility of transfer were conducted on mental functions 

too narrow to permit transfer. For example, although James proved that 

memory could not be improved by practice, he did not prove that memory could 

not be improved by guiding a person to better methods of memorizing. Simi

larly, although it was proved that studying Latin did not improve intelli

gence, it was not proved that studying Latin by analytic processes would 

not do so.
These experiments challenging transfer influenced education pro

foundly —  emphasis was shifted from the production of general understanding 

to teaching specific knowledge and skills. Abstract subjects, such as 
Latin and Ancient History, were eliminated because their inclusion in the 

curriculum could not be justified either on the grounds of utility or of 

transfer. Spelling and arithmetic became "drill" subjects, for instance,
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on the assumption that general principles could be understood only as a 

result of practicing specific processes. Sanction, as a result, was also 

given to the introduction of practical subjects in which knowledge and 

skills were offered as near to the context in which they were to be used 

as possible. Possibly this theory has resulted in the "life adjustment" 

programs. The stress on immediate utility overlooked the possibility of 

developing the ideas and mental processes which have wider transfer value.

A third theory developed as a result of inconsistencies observed in 

learning experiments generally. This theory was that transfer occured not 

only by means of specific identical elements but through generalization 

either of the content or of the methods employed in learning the content.

The classical experiment demonstrating the role of generalization in transfer 

was performed by Judd (1908), who had one group of children practice shooting 
at fish in water, and taught another group the principle of refraction as 

a means of determining how to shoot the fish but did not give them practice. 

His conclusion was the theory was not of much value unless it was backed by 

practice —  theory and practice together lead most effectively to an ap

propriate solution. Hendrickson and Schroeder (1941) found similar results, 

except they felt that a theoretical understanding proved to be of aid both 

in making a transfer and in adjusting to the original situation, and that 

sudden insight, the illumination, was apparent.

In a sense, current concepts of transfer in learning have returned 
to the earlier assumptions that fairly wide transfer, depending on the level 

of generalization of either content or approach, is possible. The more 
recent experiments with transfer in creative problem-solving processes have 
demonstrated the ease and advantage of transfer of learning that stressed 

understanding of general principles. The idea of transfer is now supported 

by the newer theories of learning, which stress the cognitive nature of
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learning and assume that all learning is a meaningful organization of ex

perience and response. (Taba, 1962) Experiments with problem solving have 

indicated that the main difficulty in achieving broad transfer is a functional 

fixedness ("set") that is produced by previous learning experiences and that 

prevents old experiences from being used in new or different contexts.

Currently, the evidence is fairly conclusive that the ability to trans

fer learning is achieved not by studying a particular subject, or by specific 

drill and rote learning. Rather, the ability to transfer learning is de

veloped by emphasizing the cognitive principles as they are applied either 

to methods of learning or to the understanding of content and on ways of 

learning that stress flexibility of approach and that develop an alertness 

to generalizations and their application to new situations.

Torrance and Harmon (1961) reported on the results of a study designed
to test whether creativity can be facilitated by the presentation of in

structions which suggest the type of approachwhich is to be used when faced

with a task. Such a procedure is termed "establishing an appropriate set".

One-hundred fifteen subjects in a graduate course in personality develop

ment at the University of Minnesota took part in the study. At the begin

ning of the week, one group was given the following "set" for "creative ap

plication.
'When you read, it is important that you think about 

the many uses of the information which you are reading. It 
is especially important that you think of the various ways 
in which the information could be used in your personal and 
professional life. In reading, do not just ask "What is the 
author saying?" Do not stop with just one use. Think of as 
many uses as you can of the important ideas presented. Jot
down some of these uses for future reference. It may take
some practice before you can become really successful in 
assuming this set, but do not be discouraged. In a little 
while, you should find it easy to assume this set. (p. 208)

Other groups were given a "set" for memory and a "set" for evaluation.

At the end of the week, the subjects were administered a 20 minute test
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which covered the reading assignment for that day. The experiment covered 

a period of three weeks. When the results of the creativity set were com

pared to the results of the memory set and the evaluation set, it was found 

that those subjects who worked under the creativity set achieved the highest 

mean score even though the subjects reported that the memory set was easiest 

to maintain.
Taba (1962) paid considerable attention to activating the cognitive 

processes, and pointed out that an unnecessary dichotomy seemed to exist 

between "prescriptive learning" (where the processes and the end-products 

of learning are prescribed) and "heuristic learning" (where the formation 
of cognitive structures and mental operations are the chief products). She 

thought that it would be necessary to find a match between the existing 

cognitive organization and the new information being presented in order to 

determine when discovery should be the way of learning and when a presen

tation of concepts and generalizations was appropriate. She cited Werth

eimer (1959) to reenforce her point that the learner must be helped in ac
quiring perspectives on the problem to which a procedure, a generalization 
or a fact may be applied. She thought that the learner needs to understand 

the essence of the situation (the "structure" of the subject) to be able 

to use, from his previous experience or from the experience of others, that 
which applies sensibly and significantly. She said that it would be un

thinkable for the learner today to develop anew from his current experiences 
all the generalizations and judgements he needs. She believed that it would 

seem equally unthinkable to get anything functional out of the sheer mastery 
of organized knowledge without partaking, to some extent, in the reasoning 

that has gone into those formulations. It is the experience of inquiring,

reflecting, relating and generalizing that is important, and not whether

the ideas and facts that are used for material come from the past or from
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current experience.

MacKinnon (1962b) made a series of specific recommendations about 

the nurture of creativity that relate to transfer, to cognition and to 

learning theory. In summary, he concluded that:

1. If no creative efforts are expected from an individual, 

and he knows it, the probability that he will make a 

creative response is much reduced.

2. Discipline and self control are necessary, but it is 

important that they are not overlearned.

3. The danger in instruction is that new ideas and new 

possibilities of action are criticized too soon and 
too often.

4. The creative person is not only open to experience, 

but intuitive about it. Rely on this.

5. Creative people are unwilling to accept anything on 

the mere say-so of their instructor.

6. Creative people are independent, non-conforming, full 

of tension, turbulant and self-motivating. If this 

can be recognized, these symptoms can indicate the 

need to nurture and to encourage in creative growth.

Hilgard (in H.H, Anderson, 1Q5Q) v,'ip been deeply concerned with the 

implications of what already was known about the cultivation of creativity 

in young adults and the transfer of this creativity into other fields. He 
insisted that:

...the conditions for creativity will have to be carefully 
nourished if we want more creativity to be demonstrated.
All of our evidence shows that we must keep the search 
alive, and we must allow sensitivity to new ideas, per
haps tolerating a little foolishness. We must not develop 
critical abilities to the point that anything unproven is 
stupid or that anything weak is altogether wrong. We must
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not insist upon conformity, or we will end with tradi
tionalists rather than with innovators. (p. 179)
He suggested a series of questions that could be asked of educational 

programs to find out whether or not they were encouraging creativity and 

transfer:

1. Does the student initiate inquiry on his own, or only 

inquire along lines set by others?

2. Is there opportunity to exhibit and take responsibility 

for successive evidences of creativity, even though the 

created items are not "distinguished"? That is, does 

the individual learn to take satisfaction in small evi

dences of creativity?

3. Are there opportunities for the individual's original 
work to be judged according to individual progress 

rather than according to group norms?
4. Is there time in the program for a substantial invest

ment of time in idiosyncratic specialization? By this,

I mean unusual interests which do not necessarily lie 

within the standard academic disciplines, e.g., the 

history of boating on the Missouri River, the role of 

herbs in human affairs, home-made musical instruments, 

the changing patterns of the comic strips, etc.

5. Is there evidence that the progressive changes during 

the academic year are toward greater diversity of talent 

rather than toward greater conformity?
Hilgard concluded that any program that would score well on these 

five items would be a very bright spot, indeed, on the adult education 

horizon.
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Asher (1963), in a highly theoretical paper dealing with the problem
solving, offered a five-step strategy for disrupting old concepts that tend 

to stay in the way of new ones and that block the transfer of learning.
These he identified as:

Strategy 1. The problem matrix. List the imperfections of the old 

concept. If you get enough of them you may jar the problem loose.

Strategy 2. Ambiguity. Probably achieved by intensive critical 

analysis.

Strategy 3- Conditions of primary concept formation. If theories 

have been accepted as facts, they will be more resistant to change. The 

strategy is to take things out of the fact category and put them in the 

theory category where they belong.

Strategy 4* Invention of alternate conceptualizations. Considering 

the established concept as a toy to be manipulated by fantasy without the 

constraints of reality.

He further recognized that breaking down the defenses against old concepts 

is a constant task for the creative person and his partners.

G.I. Brown, in the past few years, has been active in experiments 

dealing with the cultivation of creativity and has pioneered a series of 

experiments in adult education at the Esalen Institute at Big Sur Hot 
Springs, California, and at the University of California. His reported ex

periments at the Jniversity of California at Santa Barbara (1964,1965) that 
were predicated on the proposition that creativity can be learned through 

the use of ad hoc strategies, as opposed to programs aimed at large changes 
in the personality. In other words, creativity can be taught and transfered, 

even if not learned in a manner that permeates for all time every dimension 

of the subject's personality. Attempts were made in his experiments to 

develop a personality structure, a "sub-self", built around a focus on
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creativity. A "creativity symbol", part of the focus on creativity, was 

used to trigger the creative sub-self. When triggered from the welter of 

total personality or total self, the newly developed creative sub-self 

emerged as the major and crucial force which governed the functioning of 

the subject. Inappropriate sub-selves within the subject's total person
ality faded into background and had little or no influence on the indi

vidual's perceptions or consequent behavior. A hypothesis that Brown 

posed was that when a triggered creative sub-self was thus brought from 

ground into figure (in Gestalt terms) the subject's perceptual frame of 

reference was altered significantly so that the subject would percieve in 

a way similar to populations previously designated as creative.

He found that a comparison of means between results from the Barron- 

Welsh Art Scale and the Barron Complexity Scale given under conventional 

and triggered conditions revealed differences significant at the .001 level. 

The "creative sub-self" scores indicated a high preference for complexity, 

while the "non-creative sub-self" scores showed a preference for simplicity. 

He assumed that the testing instruments were capable of discriminating bet

ween groups of varying levels of creativity, and that the experimental pro

cedure seemed to have developed perceptual frames of reference which could 

be interpreted as creative and non-creative.

Hyman and Anderson (1965) reviewed a vast amount of psychological data 
on problem solving and observed a recurrent theme;

In attempting to solve a given problem, the most typical 
difficulty is that humans fail to make use of the information 
which they have. Nobody should be surprised when people fail 
to solve problems for which they lack information. But it 
is curious indeed that they fail so frequently when they have 
all the necessary information. (p. 46)
The authors believed that the failure to use the information at hand 

was due to the nature of the human brain, which they believed was divided
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into a storage unit and a processing unit. They believed that, while the 

storage unit could hold vast amounts of information, the capacity of the 

processing unit was strictly limited. The average person, they said, was 

able to retain and repeat back immediately only about seven unrelated digits. 

This fact, along with other research, suggested that the processing unit 

can handle no more than about seven independent items of information at a 

time. Any problem of any consequence probably involves more elements than 

can be handled by the immediate memory span. Unless the processing unit is 

guided by a systematic search plan, and unless it possesses perfect memory 

of where it has already looked, it can easily overlook elements for con

sideration. Furthermore, not only must the processing unit sift the rele
vant from the irrelevant —  it must also organize the elements into larger 

units in order to deal with more items in its attempt to construct a workable 

solution pattern.

There seem to be several precepts which may help in the transfer of 

the problem-solving process. These precepts apparently fall into two 

general categories —  those intended to keep the problem solver from getting 

stuck on an incorrect line of attack, and those which may be expected to 

help him get free when he is stuck.

The preventative precepts include; 1. searching for a pattern that 

includes all of the elements of the problem; 2. suspending judgement; and

3. varying the temporal/spatial arrangement of the materials at hand.

The remedial precepts include; 1. mult:pie solutions, not just one;

2. self-evaluation of the ideas produced; 3» shift of the original orien
tation from abstract to metaphoric, instrumental or representative; 4« taking 
a break from the problem, and 5* talking about the problem to somebody.

Cunnington and Torrance (1965), commenting on the utilization of a 
series of phonograph records that they developed as stimulus toward creativity,
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identified eighteen general blocks to creativity and to the transfer of 

learning. The blocks that they listed included several that were unique, 

and the list itself has great ramifications toward the formation of stra

tegies for their elimination.

The blocks that they reviewed are as follows:

1. Some persons have difficulty in finding words to des

cribe their images. Not all creative insights, cer

tainly, express themselves in words. This is one of 

the reasons why occupational therapy is more effective 

with some people than is verbal methods.

2. A person may have trouble in letting himself go, in

laughing, in 'playing about' with the sounds presented

in the recording. People feel they should "act their 

age", persons of importance and status "must remain 

dignified". Regression is an important source of 

creativity, of discovery, and novelty. It comes from 

those who are able to play —  those who can fantasy, 

laugh, or loaf —  those who recognize or accept some 

weakness in themselves.

3. A person may have difficulty because he tries to ana
lyze the audio effects (of the records) rather than 

synthesize them. Generally, we have been trained to 

analyze complex phenomena. The emphasis in creative 

thinking, however, should be on synthesis rather than 
analysis. Mostly, however, we are prone to be ana

lysts. Though some of our syntheses may be hasty, we 

should search for unities.

4. One's synthesis may be too hasty. It is important to
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permit individuals to "play around" with new materials, 

new ideas, and new experiences, and actively absorb them. 

Indeed, we need to make valuable use of the time between 

the question and the answer, and not expect to receive im

mediate answers to questions.

5. Some people experience trouble in freeing themselves from 
the stimulus itself, and find it is difficult to allow 
their imagination to work for them.

6. Some people are afraid of going too "far out" with their 

imagination. ...A person may be afraid of his own sanity, 

but more likely he is afraid of what impression he might 

make on the others sitting around him. The fear of being 

an individual, of being oneself, bars the way in one's 

search for creativity within himself. ...Even the most 

creative individual will experience feelings of doubt 

and misgiving.

7. A person may be distracted by having to think in the pre

sense of others. Many creative people find that they must 

be alone in order to think through problems and come up 

with new solutions.

2. Too many images may occur to some people; they may become 
flooded with ideas. This situation is known by some 

creative people as the "avalanche effect". Mearns (1958) 
said that the creative force must not be permitted to 
waste itself; it must be directed, slowed up, stopped 
when necessary, let go to the limit, thinned out, spread 

wide. Some individuals ease the tension by trapping 

ideas they can't use now and keeping them available for
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future use.

9. A person's ideas may be original because he is in the

mood —  or he may be unable to produce any original images 

because he is not in the mood. A mood may be pleasurable 

orotherwise, creative or stagnant; to know the secret of 

one'8 best mood is to know the best of which one is 

capable.

10. A person may feel physically strained and may not be able 

to assume the bodily posture most conducive to his best 

creative thinking. We are always fascinated by the 

bodily postures children assume when they take tests of 

creative thinking. It is easy to see that their entire 

bodies are involved in the process. As they grow older, 

and as many of them become less creative, these unusual 

bodily postures are not so noticeable in the testing. 

Apparently, bodily posture is an important factor in the 

creative process.

11. One may feel restrained because he cannot walk about 

during the playing of the recording. The stirring up

of purely physical energy assists in the warm-up process, 

and stirs up mental energy that contributes to the as

sociation and development of ideas.

12. A good memory and a rich background of reading and other 

experience helps. Originality depends on new and striking 
combinations of ideas. Therefore, the more ideas and 
images one has available, the better are his chances to 

bring forth new combinations.
13. A person may be worried about something else, and accordingly
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be preoccupied. We know that highly creative people are 

extremely jensitive, and that the press of everyday prob

lems may affect intensely their creative work. Some tri

vial worry may keep even a highly productive person fretting 

for a whole day, and some trivial or tiresome duty may make 

him totally unproductive.

14. A person may quickly run out of ideas. People accustomed 

to the one-correct-answer approach to life often experience 

this difficulty. ...The creative person, however, is generally 

able to think in terms of many possible answers to a given 

problem.

15* Rich imagery from experiences in nature aids creative

thinking. Creative people in all fields —  invention, music, 

art, science —  seem to think naturally and spontaneously in 

terms of analogies such as those existing in nature. Fre

quently, such analogies help these individuals to produce 

ideas that are "off the beaten track". These are some in

dications, however, that this sense of analogy —  nature- 

oriented and otherwise — is an ability that can be developed. 

Perhaps, the broader one's store of knowledge, the broader 
his base for thinking by analogy, and the better his chances 

for thinking creatively.

16. A person may be handicapped because he does not possess a 

real talent for listening. Some people, after all, absorb 

information mostly through their eyes. Others absorb more 
through their ears, and for them the listening process seems 

to be a talent or skill which can be improved through de

liberate effort.



17. Perhaps all a person needs to do in order to discover the 

creativity within himself is to learn how to use his crea

tive processes deliberately. The creative person differs 

from other people, not so much in the use of the creative 

mental processes, but in the way he uses them. He uses 

the creative processes deliberately, purposefully, and 

for definitely selected goals. He enjoys using them, and 

will sacrifice much for opportunities to do so.

18. Perhaps oneneeds only to be himself to find creativity 

within himself. "Be yourself if you want to create any

thing original" is a truism. Two of the biggest obstacles 

are pretense and diffidence, and we have all been hampered 

by these in some way. Nevertheless, one should strive to 

find his own vein, his own pace or stride. He should re

cognize the value of hie own intuition, and should endeavor 

to treat his own intuitions tenderly, and to cultivate the 

mood that is right for him. To paraphrase Thoreau, "Keep 

in step with the drum that YOU hear."

There seem to be three aspects of creativity that depend upon the 

transfer of learning; 1. the skills of creativity themselves are trans

ferable; 2. creativity depends upon the transfer of information and skills 

and 3« transfer of learning is a skill that aids in the formulation of 

generalities and the understanding of complex processes. It has been pro
posed by MacKinnon (1962a) and Barron (1954,1958) that maximum creativity 

seems to occur among people with intelligence quotients (i.Q,.'s) somewhere 
between 110 and 150. Below 110, there is not enough material available to 

be transferred, and above 150» many times the material is too rigidly 
locked into a schematic pattern to be available to transfer. In conclusion
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I can only point to the studios of the most creative painters that I know. 

Things, by normal housekeeping standards, are a mess, but the artist knows 

where everything is. He relies on fortuitous juxtapositions and relation
ships (a kind of transfer), and on his ability to recognize relationships 

that are of consequence. These fortuitous relationships could not occur 

if the studio was devoid of materials, nor if everything was neatly put 

away in cabinets. It is this aspect of transfer that is the basis, I 

think, of most of the programs concerned with the cultivation of creativity 

in adults emphasizing the acquisition of a broad range of information.
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VII. CREATIVITY AND GENERAL EDUCATION

Concepts relevant to the interrelationship between curriculum and 

transfer of learning are of great importance to this study; related to 

this is the notion of education for "generalization" rather than "speciali

zation". Alfred North Whitehead, in a pre-World War II statement on edu

cation, noted that the processes of education were increasing the numbers 

and sizes of graduate schools and were at the same time selecting students 

of highest intellectual promise to enter into those postgraduate schools 

and thereafter into careers of expertness in specialized fields. He then 

said this process would develop increasing numbers of exceptionally capable 

men as brightly shining stars in very special and remote parts of Heaven, 

but unworldly stars, precisely because as stars they would be "out of this 
world".

Whitehead went on to say that whereas every action has its reaction, 

such selecting of the intellectually strong men for specialization must of 

necessity leave a weaker intellectual residue upon which would fall the 

task of coordinating the everyday affairs of man. The swiftly multiplying 

inventory of special capability potentials produced by the specialists 

would be harvestable only to the lesser limit of discernment and compre
hension of the residual lower-mentality integrators of mundane affairs, re

gardless of how charming, loving, courageous, energetic or cunning the latter 

might be.
Quite possibly we have reached that era which might be properly iden

tified as "Whitehead's dilemma" —  people who are responsible for putting 

things together have fallen so relatively far behind the more swiftly re

generative reaches of the specialists in exquisite knowledge that they are
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practically incapable of comprehending the significance of the specialized 

findings. Fuller (1967), in his profound plea for the "Comprehensive Man", 
has continued his plea of many year for the brilliantly educated man capable 

of a generalized comprehensive anticipatory science of design, which both 

can and may be as effective in bringing about the general well being of 

mankind as specialized education has been in bringing about only isolated 

successes within a general environment of chaotic dismay, frustration and 
high-frequency failures.

Sanford (1965) defined the need for general education directed toward 
creative problem solving (as opposed to general education directed toward 

social gracefulness) in the following terms:

A generalist approach requires, first, a recognition 
that problems arising as a result of social change consti
tute new ranges of empirical phenomenon. They are not at 
the frontier of any science, even though they may be in the 
forefront of the ordinary citizen's attention. They cannot 
be attacked with the most advanced methods or the most sophis
ticated concepts of existing disciplines; instead, they call 
for exploratory or qualitative study, study directed to their 
proper definition, to the understanding of the connections 
with other problems, and to the generation of new concepts 
and methods.

A generalist approach also interprets inquiry to mean 
not only the discovery or demonstration of facts, but also 
the organization and interpretation of them. If knowledge 
is to serve human purposes, if it is to develop into wisdom, 
facts from various fields of specialized inquiry have to be 
brought together and evaluated in relation to the new prob
lems that emerge as a consequence of the application of 
specialized research. Such continually new organization of 
knowledge requires a capacity to draw from several existing 
fields, cutting across departmental divisions which have 
grown up around advanced specialists. If this is not done, 
we shall continue to be faced with human and social problems 
while in the midst of an explosion of knowledge —  that is 
to say, a proliferation of knowledge and a contraction of 
understanding, (p. 644)
Sanford recognized other parameters that are operational in the nurture 

of "generalists" and creative problem-solvers:

Our society needs not only creative scientists but also 
people who can recognize and appreciate them, who can create



P. 119

conditions favorable to their work, and who can make judge
ments about what they ought to do. We need not only scientists 
but people who can make contributions in various fields of 
human endeavor; we need not only leaders, but people who, at 
various levels of talent and responsibility, can be useful in 
our complex and troubled society, (p. 645)
Wing (1965) has been concerned with the dichotomy between the ex

pressed conceptual desires of "general" education for adults and reality 

as it is evinced in the,majority of institutions of higher education and 
adult education:

...Current collegiate educational practices seem de
signed to do the opposite of what we should want them to do; 
they grant premium recognition not to creativity but to aver
age performance. Note the many ways employed formally by our 
higher educational system to encourage 'well-roundedness' and 
to discourage intensity and depth in an area. ...The present 
system discourages even single-field creativity, (p. 634)
Wing has also been concerned with the interdependence of collegiate 

educational practices and the cultivation of creative ability. The fact 

is, he said, that the current educational system fails, in general, to 

grant recognition to creativity. He thinks we are probably losing poten

tially creative individuals at the college levels in two ways; 1. We lose 

some indirectly by failing to select them for college, because selection 

tools are evaluated according to their capacity to predict college per

formance, and not to predict creativity at the college level; 2. We lose 
other students directly, because we fail to encourage them or fail to 

recognize their specific talents.
Ideas like the "general education" curricular approach have often been 

introduced without developing factual information about their consequences 

to students. The introduction of random changes into the educational en

vironment frequently has led us to return, like the swinging pendulum, to 

a position vacated only a few years before, with no record of the pendulum's 

course. This is curious, since we know, apparently, how to manipulate the
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various elements in educational environments to maximize the development 
of people's abilities.

Sanford (1965) obliquely offered a pragmatic reason for general edu
cation:

New problems, or old problems that have been neglected 
because they do not fit into the existing apparatus, have to 
be approached in the first instance with the use of genera
list methods, the neglect of which is at the heart of both 
our human and our educational problems. This neglect at the 
present time is due not so much to the requirements of sci
entific inquiry as it is to the special dynamics of the 
present organizational structure of inquiry in universities, 
and to a national system of rewards that make specialized 
approaches self-perpetuating, (p. 644)
Torrance and Hansen (1965) agree with Wing (above) in principle but 

disagree about the practice:

Many complain that we do not yet know enough about the 
factors affecting creative growth. In my opinion, we have 
enough about these factors since the time of Socrates and 
Plato to do a far better job of creative education than is 
commonly done. Socrates knew that it was important to ask 
provacative questions and to encourage natural ways of 
learning. He knew that it was not enough to ask questions 
that call only for the reproduction of what has been learned.
He knew that thinking is a skill that is developed through 
practice and that it is important to ask questions that re
quire the learner to do something with what he learns —  to 
evaluate it, produce new ideas from it, and to recombine it 
in new ways. Plato knew that "what is honored in a country 
will be cultivated there." He knew that it was important 
for educators to be aware of the potentialities of students 
and the potentialities were rarely discovered under a dis
cipline that is excessively harsh and coercive. He said,
"Do not train boys to learning by force or harshness, but 
direct them to it by what amuses their minds, so that you 
may be the better able to discover with accuracy the peculiar 
bent of the genius of each." (p. 816)

Kallen (1962) spoke to this same point when he said that the problem 
of schools, in a free society, become issues in the education of adults.
He felt that the problem was always to transvalue school work from the 

traditional conditions of imposed labor, which teaching under a school 

system tends to preserve, into a team play of free activities harmonious
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with the needs and powers of the personality, and relevant to the problems 

of the Bociety of which it is a member. The problem was endowing the 

necessary labors of day life with the actualities of release and restoration 

intrinsic to night life. How do you compenetrate the enfranchisement and 

consummation of living a life with the functional relevancies of earning 

a living as livings are earned and lives are lived in the culture like ours? 

Obviously, he said, if the teacher is to think of teaching as a facilita

tion of learning, what is studied becomes of far less importance than how 

it is studied. The adult, unlike youth, studies because he wants to. He 

chooses his field to feed some conscious hunger or to gratify some perhaps 

unarticulated need. This interval between the actual and the ideal is as 

brief as the dance of circumstance permits. Wish and satisfaction compene

trate —  but sometimes we flee the condition rather than alter it.

Nagel (1961) raised a most interesting point relevant to this study 
in his discussion, "Knowledge of Social Phenomena as a Social Variable".
He noted that the manner in which experiments on social subject matter are 

conducted may introduce changes of unknown magnitude into the materials 
under study, and may therefore make invalid from the onset the conclusions 

advanced on the basis of the experiment. In other words, on the basis of 
the personality traits correlated with the creative person, it would be ex

pected that the creative person would be more apt to sense the direction and 

nature of the inquiry into creativity.
This observation can be extended to cover more than experimental in

quiries. For example, current empirical research into such matters as at
titudes toward minority groups, personal preferences of political parties, 
etc., make extensive use of questionnaires, and the answers obtained in 

various types of interviews employed in opinion surveys are the data on 

which conclusions concerning these matters are eventually based. Even if
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we assume that the interviewers are properly trained for this task and do 

not introduce gross distortions into the data they collect by transparently 

inept techniques of interviewing, the problem remains whether, because of 

the fact that the respondents KNOW they are being interviewed, their replies 
do express views or attitudes they held before the interview and will con

tinue to hold after the interview. The circumstance when a respondent is 

aware of being an object of some interest to the interviewer, and the con

sequence he believes his replies may have for matters of concern to him

self as well as the particular way in which the interview is conducted, 

may bring into operation influences that can radically affect the responses 

he given, either by inducing him to give confident answers to questions upon 

which he had never reflected, or by inclining him to state opinions unre

presentative of his actual beliefs and unrevealing of his habitual behavior. 

Accordingly, if the process of gathering evidence for some hypothesis about 

a given subject matter yields only data whose characteristics are created 

by the process itself, it is obviously unwise to evaluate the hypothesis 

simply on the basis of such data. Nagel cited the apt analogy that the 

temperature recorded by a thermometer immersed in a liquid does not repre

sent the precise temperature of the liquid before the immersion, since before 

immersion the temperature of the thermometer is usually different from that 
of the liquid, so that the two initial temperatures will change before the 
thermometer and the liquid are in thermal equilibrium with each other. It 

is my opinion that, for instance, administration of the Miller Analogies 
Test is a learning experience in analogy formation, and that the act of res

ponding to the test will facilitate analogy formation in the subject being 

tested.
Nagel also noted the phenomenon of the so-called "self-fulfilling 

prophecy" —  predictions that are false to the actual facts at the time the
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predictions are made, but that nevertheless turn out to be true because 

of the actions taken as a consequence of belief in the predictions. For 

example, although the United States Bank (a private bank in New York City) 

was in no serious financial difficulties in 1928, many of its depositors 
came to believe that it was in dire trouble and would soon fail. This 

belief led to a run on the bank, so that the organization was in fact com
pelled to go into bankruptcy.

The fact that predictions direct the attention of the individual is 

sometimes utilized by programs cultivating creativity (Lefford, 1946; Myers 
and Torrance, 196la,1961b; Nicholsen, 1959; Peet, I96O; Sommers, 1962; D.
N. Anderson, 1963; and Anzalone and Stahl, 1967). All of the studies noted 
found, in various forms, that instructions "...to be creative", "to answer 

as you think a creative person would", etc., skewed measurably the response 

of the individuals toward a creative norm.

Kubie (1965) was specific in his charges against formal education —  
he found that conscious drill and grill constituted a large part of con

ventional educational techniques. He felt that their premature use in the 

educational scene increased the hampering influence of conscious processes, 

and tended to jeopardize, distort and inhibit the processes of preconscious 

learning, instead of reenforcing, sustaining and protecting them. He noted 

that educational research should attempt to discover how to protect pre

conscious functions in all education, and that this should be especially 

done in education for creativity. He concluded that except for isolated 

pioneers, educators had not begun to study this aspect of the educating 

process.
Wiesner (1965) offered a broad strategy for cultivating creativity 

in the education of research personnel:

...The basic habit of maintaining a skeptical, actively
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critical point of view toward all knowledge and opinion oust 
be ingrained. Such habits will minimize the development of 
unconscious inhibitions against consideration of the widest 
possible spectrum of possibilities in approaching a problem 
of interest.

There must be encouragement and stimulation of imaginative 
and unconventional interpretations of experience in general; 
this is particularly true in problem-solving activities. It is 
important, especially in childhood and early youth, that novel 
ideas and unconventional patterns of action should be more 
widely tolerated, not criticized too soon and too often.

We must explicitly encourage the development of habits 
and skills in looking for, and using, analogies, similies and 
metaphors to juxtapose facts and ideas that might not, at 
first hand, appear to be interrelated. Early in this develop
ment we should foster a clear understanding of the special 
character and usefulness of the private, informal process of 
conducting a search for new ideas and insights; and of the 
distinction between it and the equally necessary but more 
elaborate and rigorous machinery needed to verify the results 
and to incorporate them into the accepted body of knowledge.

We can help the mature individual develop a personal 
"style" suited to his personality, abilities and complement 
of knowledge, for approaching problems, research, etc., in 
his special fields of interest. This "style" should reflect 
the particular mix of mental work habits he has developed to 
define a problem and to go from it to a spectrum of possible 
solutions. In a more fundamental sense it would also reflect 
the habitual pattern of resolving the apparent contradiction 
between the individual's private, imaginative, playful approach 
to research and the more formal and rigid reasoning process 
he would employ to establish and extend the results of that 
research so that it became "productive" as well as "creative", (p. 531)

Wiesner assessed current educational practices in these terms, and 
concluded that the current and traditional high school and university science 

programs were very poor when judged by these criteria. Their primary ac

complishment has been to transfer information rather than to convey the 

spirit or method of science. And even much of the substance is inadequate, 

he thought. The typical test for physics, biology or chemistry failed to 

reflect much of the understanding achieved in these fields during the past 
two decades. In fact, many elementary texts confuse science with tech
nology; witness the many photographs of steam engines, rockets, jet air

craft and nuclear explosions that fill their pages. Since logically re

lated bodies of factual material oan be more efficiently eoanned and
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searched, the accumulation of facts during training should emphasize
principles, laws, and structural relationships.

H.H. Anderson (1959) made an eloquent plea for the reassessment of
many of the training strategies that this culture used in the education of
children. He said that

...growth is made up of small activities, increments and ex
periences, so the cultural deprivation of experience, the so- 
called socializing, the polite cultural brainwashing of child
ren is made up of small incidents, small obstructions, small 
deflections. Like lead poisoning in the blood stream, cultural 
brainwashing of children at home and in school is not sudden, 
dramatic, or easily detected. But after months and years, if 
the child has not revolted, the spirit becomes heavy, the moti
vation is sluggish, and activity lacks direction, meaning or 
purpose. The spark of creativity becomes stifled. Out of 
such deprivations of spontaneous experience, do children become 
uncreative, unimaginative, self-conscious, self-protecting 
conformists?

He went on to say that

...it is not just the "accepting" or the "permissive" atmos
phere of an open system that produces creativity. There must, 
in addition, be stimulation, intense, invigorating stimulation 
through the confronting and free interplay of differences. It 
is only partly true to say that one can be as creative as the 
environment permits. In addition, to spontaneity, there must 
be interaction with one’s environment: social learning, social
invention, and a progressive and developing wholeness, harmony 
and integration. Creativity as personality development is not 
only a product of openness in human relating; it is a further 
opening to higher levels of harmony in the universe. (p. 77)

Zirbes (1959) made very plain the possibility of recognizing the un
creative qualities in teaching, and indicated that it is also possible to 

eliminate uncreative components and facilitating or introducing creative 

alternates. She developed a series of paired characteristics (which she 

calls a "parallel array") that indicate this potential;
from stereotyped conformity toward free expression 
from passive compliance toward active identification 

from imposed direction toward cooperative planning 

from coercive requirements toward voluntary commitments
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from mass handling toward individual guidance 

from extrinsic motivation toward intrinsic value concerns 

from submissive acquiesence toward wholehearted involvement 

from restrictive domination toward responsible self-direction 

from stultifying repression toward spontaneity

from the fixing of habits and skills toward the cultivation of flexible 

adaptive responses to life-related situations, (p. 26) She was aware that 

the list was by no means exhaustive, but that it sufficed to indicate the 
direction that education can move toward as it becomes creative.

She believed that the projection of values into practice by persons 

who are genuinely committed to improving a situation becomes a vitalizing 

impetus to creative advance, as contrasted with what happens when there is 

resistance or disunity. Creative advance, she continued, cannot be legis

lated by edict. The change from stultifying repression toward responsible 

self-direction, made in a manner which develops and releases inhibited po

tentialities and offers insight and cooperative involvement of the learners, 

is far better than sudden arbitrary shifts from domination to irresponsible 

freedom.

Abelson (1964) in discussing his own work as a physicist, suggested 
that research administration be organized so that all creative individuals 
have frequent opportunities to attain total immersion in technical problems. 

Administrative responsibilities, if they have them, should be attended to 

periodically but with free spaces in between. Creativity should not be 

thwarted by incessant petty distractions. Also, for many individuals, there 
is a seasonal variation in creative capacities. During these periods, they 
should try to avoid making interfering commitments and devote as much time 

as possible to laboratory work. He observed that he seems to find it use

ful to have two or three deadlines to meet each year. He noted that when
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the deadline approaches, his staff puts on a tremendous spurt of effort 

to complete investigations, studies, etc., and that several times more work 

is completed than is their usual custom.

Eisner (1963) identified five conditions that seemed to encourage 
creative thinking on the part of adults. First, there was some evidence 

to indicate that highly creative individuals can tolerate a great deal of 

ambiguity. They do not seem to have a pressing need to obtain immediate 

closure or immediate answers to problems. They could tolerate hypotheses 

of a highly speculative sort; it might be more accurate to say they enjoy 

such ambiguity. He said that it might be useful to encourage people to 

deal with alternative solutions to problems and to put off formulating 

answers until they had explored a range of possibilities.

Second, Eisner found that people seemed to need psychological safety 

(cf. Rogers, 1951)* He noted that Osborn's "brainstorming" technique had 
a standing rule that when idea sessions take place no one was allowed to 

evaluate them. At these sessions people were made to feel as comfortable 

as possible and criticism was not allowed. His reasons were simple: to

remove the threat of embarrassment and to help the members of the group 

get their ideas out no matter how silly or "way out" they might seem. Pro

viding this psychological safety for adults was extremely important, if 

they were to feel free to venture new ideas, he felt.

Eisner's third condition was the recognition that the individual 

needed to have experience and skill in the subject area itself if he was 

able to function in a highly creative way. In the past, it was thought 
that if you left the adult alone , the energy of the libido would rush forth 
in a "...splendorous burst of creativity". He noted that this was not only 

ethically irresponsible but that it did not work. Instead, he proposed 

the ooncept that those people who were the most highly creative in the
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disciplines were the ones who had so overlearned the basic tools and tech

niques that they were no longer problems. It was when they had done this, 

he said, that they could deal with other aspects of the problem. He noted, 

however, that the person who was concerned primarily with technique often 

found it impossible to capture the spontaneity that creative work demanded.

The fourth condition that Eisner defined dealt with the differentiation 

of subject areas; he thought that creative ability was, to a significant 

degree, specific to the subject matter. While some general traits such 

as flexibility and tolerance for ambiguity seemed to be conducive to crea

tive thinking, he thought that a person must be able to control the syntax 

and techniques of the discipline within which he was working if he was to 

be able to use the discipline in a highly creative way, and he pointed out 

that different disciplines sometimes require totally different skills.

His fifth condition had to do with recognition, and he reiterated that 

one of the fundamental pieces of knowledge in the field of psychology was 

that rewarded behavior tended to persist. If recall is rewarded and di

vergent thinking unrewarded, divergence is not likely to flourish. He 

cited Torrance (1962), who said that not only was highly creative behavior 

usually NOT rewarded, but the people who were highly creative are NOT always 

looked upon with favor by their peers.
In conclusion, then, there is a fairly clear mandate that can be given 

to adult education in general and to the general education of adults speci

fically; educate for change, educate for creativity, and educate for com

prehension and for comprehensiveness. If this culture is to survive, the 
comprehensive, creative person will emerge as the answer to the greatest 
problem ever addressed by mankind: the human family, now numbering three

billion, is increasing at an annual rate of three percent and is trending 

toward seven billion expected by the end of the second half of this century.
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Of this number, sixty-five percent are chronically undernourished, and one 

third are doomed to early demise due to conditions which could be altered 

or eliminated within the present scope of technology.

Fuller (1967)* who called himself an "anticipatory strategist", a 
"generalist" and, as has been noted in the introduction to this study, a 

"student of large patterns in a time of toll-gate specializations," spoke 
of general education in the following terms:

Only the free-wheeling artist-explorer, non-academic, 

scientist-philosopher, mechanic, economist-poet who has never 

waited for patron-starting and accrediting of his coordinate 

capabilities holds the prime initiative today. If man is to 

continue as a successful pattern-complex function in universal 

evolution, it will be because the next decades will have wit

nessed the artist-scientist's spontaneous seizure of the prime 

design responsibility and his successful conversion of the 

total capability of tool-augmented man from killingry to ad

vanced livingry —  adequate for all humanity, (p. 249)
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VIII. RATIONALES FOR PROGRAMS

In 1926, Lindeman anticipated and explained the need for cultivating 

creativity in adults, as was noted in the introduction of this study. In 

1931» R088man had also recognized the need for training in creativity; he 
considered the possibility of training inventors, and suggested that 

training was a possibility and would be beneficial. He thought that people 

with a high aptitude for creativity would be creative no matter how much 

or little formal education that they had, but that their aptitude would be 

made more efficient, more effective and broader by formal education and by 

training in "invention", as he called the phenomenon.

Margaret Mead, in 1951> recognized the need for education toward crea

tive problem solving when she said that we should do for the many men what 

accidents and gifts and history made possible in the occasional great 

geniuses of the past. She further noted that creativity should be fostered 

throughout the entire education of the individual and throughout the entire 

curriculum, not just through the creative arts.

Taylor, Ghiselin, Wolfer, Loy and Bourne (1963). in a report to the 
U.S. Office of Education, offered five different perspectives for viewing 

educational programs that have relevance to this study. Their first per

spective concerned itself with the identification and cultivation of all 

of the nation's known human resources. The question they felt should be 

asked was to what degree our educational programs are doing this, especially 
as new types of physical and biological resources are uncovered (e.g., cul
tivating creativity). They thought that creative talent may have been the 

best of many possible examples of such human resources needed at this time.

The second perspective asked to what degree current educational pro

grams for adults fully utilize scientific research that is existant. Two
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aspects of the problem are noted —  the problem of research, and the prob

lem of implementation, of "reduction to practice". They felt that "... 

considerable development work is now sorely needed on the fruits of research 

on creativity, or else creativity may prove to be just another passing 

fancy in education".

In a third perspective, they viewed education in relation to the 

actual world-of-work requirements and, more broadly, in relation to other 

life activities, wherein creativity and expressional abilities can be used 
to illustrate needed assets.

A fourth perspective was indicated by asking to what degree educa

tional programs were giving persons greater self-understanding and self- 

awareness. In order to increase self-understanding, they felt that it will 

probably be necessary to extend the variety of human performances for which 

responsibility is assumed in educational programs. The additional per

formances could include creative and certain other activities, so that 

people can experience the nature of these tasks and gain a greater insight 

into their own potentialities.

A fifth perspective involved a three-dimensional model for viewing 

educational programs. It was felt that too often curriculum activities 

focus on the two dimensions of scope and sequence, and ignore the further 
ramifications of the learning and thinking processes that can occur and 

can be developed as subject matter is learned. It is within this area that 

the great potential for cultivating creativity exists, they thought, and 

it is here that "reduction to practice" should occur in the immediate future. 
J.E. Anderson, in Torrance (i960), concluded that
...if we are to make the most of our human resources, we must 
sort out the (talented) individuals early, expose them to a 
highly stimulating environment, encourage them to beoome 
deeply concerned in a particular area, and then build up a 
high degree of skill through lots of practice and activity
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in the area chosen. It is a mistake to assume that creativity
and talent will show itself in an area without stimulation and
concern, (p. 16)

He further noted that most creative work is done when the person is between 
twenty and forty years of age, so the problem deals with preparation for 

the first part of the productive years. He made an apt similie; "The parallel 

is with swimming —  the earlier you learn, the longer you have to practice!"
There are inquirers who are deeply concerned with the lack of in

sight into vital problems of human living, learning and becoming —  problems 

which seem to fit the hypothesis that human behavior which is responsive to 

aspirations, values, and their extensions in dynamic, integrative self

involvement is distinctly and distinctively developmental, productive and 

vitalizing or regenerating. Zirbes (1959) identified such behavior as 

"creative", and offered the following criteria to identify it:

1. It contributes to the release, channeling and development 

of individual potentialities.

2. It has distinctively original or formative impacts, what

ever its medium.

3. It has dynamic aesthetic form and quality which are com
municated and extended in process, in product, and in 

outcome.
4. It is a freely initiated integrative involvement in which 

dynamic self-extensions carry feeling and forming forward 

to closure, and resist interference.

5. It is contingent on openness to experience and sensitive 
perceptive responsiveness to meanings and their formative 

bearings.
6. It is regenerating, vitalizing and intrinsically satisfying.

(p. 77)
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Mooney (1956) commented on the need for concern with subjectivity, 

and on the significance of creativity in research and in education.

The scientist is a creator, like the artist. Creativeness 
in man represents man's most pervading hope for going on. What 
is needed now is not only the happenstance of a few creative 
men in the population, but a direct widespread honoring of con
ditions for cultivating creativity among people generally. This 
is the primary job of educational institutions in every land.
It is the particular call to education in our own land. In our 
schools we need curricula which will help...people to realize 
themselves as creative beings in a world needing them at their 
emergent best. Creativeness among people who are reciprocally 
working for creativeness in themselves and each other, brings 
a self-reflective return. ... In this release of energy lies 
man's main hope. (p. 275)
Zirbes (1955) offered a list of challenges to adult education that 

were intended for discussion, consideration, acceptance, projection and 

evaluation as a process as well as an application;

We can use our problems as points of departure from which
to explore and move beyond the place where our habits and our 
training go, instead of being habit-bound and rigid.

We can be open to new ideas, new findings, and new impli
cations for education even when they originate outside our own
particular fields of specialization, in the disciplines which 
deal with man, his potentialities, and their development.

We can take tentative steps in creative, formative re
flection, to free outselves from the compulsive adherence to 
stereotypes and fixed ideas.

We can resist the rationalizations and exaggerations of 
defensive argument and reactional traditionalism with reference 
to educational advances.

We can think our way through and on, taking time to gain 
insight and to sense corroborative ideas and values which war
rant and guide forward adjustment of educational policies and 
practices.

We can consider our own situational conditions and as
sociations as realities which challenge us to formative co
operative grouping, sensing, valuing, thinking; to communication 
and shared aspirations which initiates understanding and con
sidered action in the interest of advance in creative thinking —  
moving our own frontiers forward experimentally at first —  not 
smugly nor assertively, but patiently, clarifying and testing 
our hypotheses with persistance and integrity as befits a high 
human quest.

We can let the light of our own day in, to illuminate the 
way ahead as we project our aspirations and seek to realize 
educational potentialities, instead of glorifying the anach
ronistic expectations of other days.
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We can broaden and lengthen our own perspectives as we 
look ahead, plan ahead, work ahead, and live ahead with those 
whom we seek to educate for their own part in what may be 
ahead, and for their own optimal fulfillment.

Thus will our own creative, propriate striving enrich 
our own lives, as we aspire to contribute the more creatively 
to the development and fulfillment of human potentialities 
and human hopes, (p. 34)
Kallen (1962), discussing the broader philosophical issues of the 

continuing education of adults, touched the sensitive area of change when 

considering the results of liberal education. To any adult, any study 

that liberates is liberal, he said. To liberate is to change him from 

habit-bound prejudice into a person whose powers of head and heart have 

been released to face the unexpected contingencies of thought and things 

aptly. This means, he said, that in the liberation of the adult, unlearning 
plays as important role as learning. How to help the adult unlearn is, in 

itself, a prime problem in the education of adults. Of course, unlearning 

can be compelled —  you can employ the methods that China has called "brain
washing" -- or the methods employed by Alcoholics Anonomous, which is a

kind of adult education.

Kallen recognized the security that stability brings,and the uncer

tainty, flux and chance that enter when change is planned. But in the 

interpersonal transactions of daily life, the good bet is a big bore, he 

felt. People confront each other with foregone conclusions —  they have 

too little to share or to trade with one another. Each already knows what 

the other is about to tell —  each tells what the other has already foretold. 

Repetition generates aversion, and aversion becomes alienation. An inex

tinguishable yearning for the different tends first to weaken, and then 
infiltrate, repetition of the same. For unfossilized survival, repetition 

is not enough —  there must be recognized alteration in repetition, felt 

variation in identity, so that the learning, growth, excellence, progress
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and change from the person's achieved past is altered by the future, and 

his survival is a constant modification of the past. His whole existance 
can be summed up as a learning process.

Doubt, curiousity and inquiry are then given precedence over assent, 

iteration and complacency, Kallen said. The walls of the psyche are 

knowingly breached. Creeds and codes are rivaled by seekings and experi

ment, so as to diversify knowing, and to free the human enterprise from 

its outer impediments and inner conflicts.

One of the paradoxes that has come to my notice during this study 

has been the fact that many corporations, their executives, and people in 

high managerial positions, who perhaps fear to think of themselves as sen

timental, are grateful when someone gives them a good hard headed reason 

to do something decent and unconventional like conducting a course in crea

tivity. Perhaps this is the same reversal of roles that Riesman (1958b) 

noted when he said that

...on several occasions when I have happened to see professors 
in conference together with the trustees, I have noticed a ten
dency for the former to appear worldy-wise, practical and even 
cynical, whereas the trustees have been the high-minded and 
'academic' ones. Likewise, when the Bell Telephone Company 
set up its remarkable program in humanistic education at the 
University of Pennsylvania —  a program which required a 
small number of middle-level phone executives drawn from all 
over the country to spend a year in a liberal arts curricu
lum (including James Joyce, Bartok, Miles van der Rohe, Lewis 
Mumford, et al.), it was hard for some of the professors who 
addressed the group to believe that there was no need for an 
immediate vocational pay-off and that they could be as high
brow as they knew how to be; the Telephone Company execu
tives who set the program up had to emphasize many times 
that they were not looking for industrial-relation gimmicks.
I know that such encounters are not typical of trustee-facuity 
relations throughout the length of the academic procession, 
but I also know that higher education and adult education, 
like other cultural institutions, no longer is regarded as 
an affair only for culture-hungry women and for men, such as 
ministers and teachers, who are widely viewed as not quite 
manly, (p. 46)
Perhaps this oorps of unknown but enlightened executives at Bell
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Telephone Company, intuitively, were dealing with the same concepts that 

Sanford (1965) had considered in his plea for liberal adult education. Ob

servational evidence, he said, suggested that outstanding work in many 

areas is favored by breadth of education. Creativity seemed to be in con

siderable part an ability to combine ideas from diverse areas of experience, 
and thus connect things that are ordinarily treated separately. This 

would seem to depend heavily, at least in fields such as literature, psy

chology and social science, upon breadth and richness and complexity of 

personality and background. It is risky to constrict or to speed up libera

lizing education in the interest of hastening the ascent of a professional 

ladder, and it may well be a good idea not to discourage people who want 

to change fields at a comparatively late stage of their life, he concluded.

Related to the needs of constant in-service training in the sciences 

and technologies, and another statement of the need for constant adult 

education, especially in the areas of problem solving, was Ferdinand's (1966) 
study of obsolescence, what it consists of, what kinds there are, and what 

the effects of each kind mean. He also offered a series of mathematical 

models of different kinds of obsolescence. Of particular relevance to this 

study was his formal definition of obsolescence "...which exists when an 

individual uses viewpoints, theories, concepts, or techniques that are less 

effective in solving problems than others currently available in his field 
of specialization." He also made a distinction between obsolescence and 

such personal weaknesses as laziness. It is not unusual, he stated, to 

find a scientist who is not obsolete in his knowledge but obsolete in his 
courage or his dedication toward problem solving.

Gardner (1963) was aware of a similar problem when he stated his be
lief that one of the obstacles to full human development was man's occa

sional incapacity for self-renewal, and he reiterates Duckner (1945) by
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saying that the only way to conserve is by innovating —  the only sta

bility is stability in motion. He listed a series of actions that might 

be taken to facilitate human renewal, most of which involve adult education 

and education for creative problem solving. He concluded that he was con

vinced that we must combat those aspects of modem society that threaten 

the individual's integrity as a free and morally responsible being. But 

at the same time, we must help the individual to reestablish a meaningful 
relationship with a larger context of purpose.

Haskins (1965) pointed to the spectacular growth in the expenditure 
of funds in research and development, and indicated that among the indus

trial nations of the world, the increase had been explosive;

In 1950» for example, our national expenditures for re
search and development amounted to about three billion dollars.
By I960, they had grown to thirteen billion, averaging more 
than a doubling for each five years. In the current year (1965) 
the appropriation exceeded fifteen billion dollars. Such a 
rate of increase is to be set against a rise of only about 3.5% 
in the Gross National Product (GNP) of the nation. If we were 
to project both rates unchanged to 1973 —  an unlikely hypo
thesis but one underlining strongly the drama of the situation —  
our national expenditures for research and development would 
comprehend no less than 10% of our GNP.

And the share of this burden carried by the Federal 
Government has grown formidably in the last years. In 1940, 
the Federal Government spent about $74 millions in research 
and development. By i960, it supplied about $10 billion, as 
against about $3 billion provided by private industry, while 
colleges, universities and private scientific institutes, still 
probably the primary producers of research, supported only 
about 3% of the total. By 1963» when the total expenditure 
for research and development in the nation had reached almost 
its present level, the government had come to support more 
than two-thirds of it, at an annual rate greater than the 
total sums it had committed to research and development from 
the time of the American Revolution to and through World War
I. It comprehended 15% of the total Federal Budget, and about 
one third of the part already absorbed in fixed commitments.
(p- 657)
In 1929, Whitehead remarked that "the key fact in education, and the 

reason for most of its difficulties" was that "necessary technical excellence 

nan be acquired only by training which is apt to damage those energies of
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mind which should direct the technical skillB." He felt that the student 

with an enormous fund of knowledge, polished techniques and a total lack 

of creative ability was an all-too-frequent product of our system. He sug

gested we take a somewhat more positive approach to the problem: we seek

not only to provide training without damaging youthful drive and imagina

tion, but to go beyond that and teach the youthful mind how it might use 

all it if resources for creative intellectual pursuits in a more effective 

manner.

In 1965» J.B. Wiesner, in commenting on the need for education for 

creativity in the sciences, pointed out the accelerated technical obso

lescence of the material basis of the current society as evinced by the 

rapid replacement of machines in industry and the similar replacement of 

appliances in the home. He continued a parallel:

...the obsolescence of much of the specialized training of 
the manpower that sustains the system. For example, al
though it was possible to train an engineer twenty-five 
years ago on the assumption that his skills would be useful 
for most, if not all, of his professional life, such an 
approach to engineering education is altogether unrealistic 
today. Ten years is perhaps the longest time a typical re
search or design engineer can expect to be effective today 
without a continuing education or a major effort to refurbish 
and update both his basic and his specialized professional 
skills. So it is not surprising that the demand in some of 
the main technical fields for the most recent graduates from 
the better engineering schools exceeds the demand for ex
perienced men with, unavoidably, more dated academic training.

These facts suggest not only the need to review what is 
now being taught, with the aim of enhancing the creative 
ability of students and developing skills which might remain 
productive longer, but also the importance of considering 
what the educational system can contribute to the periodic 
academic updating of the specialists it has already produced.
We must explore what techniques can best be applied to edu
cating for creative productivity and for change, (p. 528)
Gruen (1962) was more general in his assessment of the needs for uti

lizing the maximum potential of every member of the society. He identified 

three reasons why the concern currently is so much greater and more acute
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today.

1. We are engaged in a critical examination and reaffirmation of the 
basic democratic ideal, the worth of the individual. The Bill of Rights 

has been interpreted as proclaiming the right of the individual to develop 

himself to the full extent of his capacity. Not only should he be free 
from adverse pressures and from counter-coercive forces, but he should be 

encouraged at every step to fulfill his destiny.

2. The second reason rests with the soul-searching into the mental 

health of the individual in our increasingly complex society. This concern 

has been partially influenced by the social problems of our times, such as 

delinquency, mental illness, alcoholism, including changes in social or

ganization brought about by urbanization, mechanization, increase in leisure 

time, the growing influence of the mass media of intertainment, and others. 

The concern has also been partially fanned by some of our social scientists 

and by the "social prophets" of our time. The latter have warned us of

the handwriting on the wall, by depicting the "organization man", the 

"marketing personality", the "suburban conformist", the "apathy of the 

voter", as setbacks in the development and in the progress of western man.

3. The final reason is tied up with our not-so-peaceful rivalry with 

the Soviet Union. We are suddenly awakened to the possibility that Soviet 
society and education may utilize the existing talents of their population 

more effectively, while we may keep talent dormant or siphon it off into 

other less socially creative channels. I need not remind anyone that the 

philosophical and practical issues as to where we should go as a society
of humans is involved in the third reason but also in the other two. (p. 67)

Gruen's earlier (i960) statement addressed itself to probing for atti
tudes toward creativity. He found that preferences for unfolding of poten

tials and for creative activity are gr&tifyingly widespread in his sample



p. 140
of upper-middle class adults. The findings here tie in with Riesman's (i960)
observation that there are a good many private Utopias among contemporary

Americans but no public movement or program for a better world. That is,

people have visions among themselves and within their family and friendship

circles, but on the national and public scene there seems to be a void.

Similarly, Gruen's adults professed both private feelings of inspiration

and application on one questionnaire but adhered on another to publicly

proclaimed values of upward mobility for higher status, of emotional control
and of devitalization in some areas of living.

Gruen (1962) raised certain philosophical questions. He pointed out
that this culture tends to study the emergence and the nature of creative

behavior in so-called elite groups, but that we have done little or nothing

about investigating creativity in lower class groups. He suspects that

...our concentration "above the belt" represents an implicit 
acceptance of the doctrine of natural selection. It does not 
answer the question whether or not the development and use of 
creativity in lower class groups is also a criterion for a 
healthy society, or for a healthy climate in which man can
develop We have not decided whether creativity is the
ultimate pinnacle of development of all men, as postulated 
by some of our cross-cultural theories of personality, or is 
a typical American ideal and not exportable as a goal for 
man in other societies. We have become detectives searching 
for the forces in our society that will guarantee the use 
of all the human and psychic resources contained therein.
(P- 69)
Zirbes (1956) was concerned that education for creativity 3hould make 

human development and human fulfillment easier and richer:

In times of rapid social change or in cases of marked 
instability, education needs to foster integrative values 
and facilitate intelligent forward adjustments.

The intelligent participation of people in the con
sideration of values and the formation of value-judgements 
should be a basic concern of moral and educational guidance.
Similarly, social maturity should be fostered at every level 
by the discipline of commitments freely accepted on the basis 
of values considered in individual and group planning.

Values need to sensed or experienced in order to be 
real and dynamic in further living. Hence values that are 
sensed and accepted as valid tend to be projected as guides
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to further living. This is the way personalities are stabi
lized and matured. This is how a way of life is developed.
(p. 3)
We have entered the atomic age with minds formed largely in the day 

of the hoe, the horse, the spinning wheel and the sailing ship, and the 

need to develop our ability to change is compelling, according to Counts 

(1952). He said that the fact must be emphasized repeatedly that the in

dustrial civilization which has burst upon mankind so suddenly and which 

is sweeping across the world so swiftly is still in its early stages, even 

in America. In certain of its phases it is far more advanced than in others. 

Our functional ideas, moral conceptions, and social organization lag seriously 

behind our modes of livelihood, forms of communication, use of mechanical 

energy, and scientific knowledge. This lag is doubtless responsible for 

many of the troubles and conflicts of the time. It is certainly the under

lying source of the more powerful and disrupting tensions to be observed
both within our American society and amont the nations of the world. Today 

a great gulf stands between many of the stubborn realities or our industrial 

civilization and our customs, loyalties, understandings, and outlooks —  

between our closely integrated economy and our competitive spirit, between 
our shrunken world and our tradition of isolation, between our knowledge in 

almost every field and our ways of life. The task of bringing our minds 
and our practices into harmony with the physical conditions of the new age 

is a gigantic and urgent educational undertaking. Indeed, we shall not know 

peace and serenity until this is accomplished, (p. 185 f)
Counts acknowledged the profound role that adult education must play

in preparing human beings for change and preparing them to instigate change;

Full acceptance of the transitional character or our
society means: 1. the avoidance of dogmatism in the de
fense of the traditional beliefs that no longer fit the 
conditions of life in the society as it now exists; 2. the 
achievement of a nonprovincial attitude toward conflicts in
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beliefs which require worldwide processes of re-education and 
reconstruction; and 3* the cultivation of a diagnostic attitude 
which looks beneath the symptoms of confusion and conflict 
to locate the causal factors in current processes of trans
ition. These can be accomplished only by the education of 
adults in the skills of meaningful change and innovation.
(p. 186)

There is reason to believe that people are motivated toward accepting 

change by the awareness that other people have discovered better ways of 

doing things than they themselves have discovered. Of this, Lynd (1939) 

observed that people's susceptibility to strain in a given case varies 

inversely with the following ratio:

__________________what they can do about it___________ ______
what they know about what anybody else can do about it.(p. 112)

While such situations are a source of strain, they also give basis for hope

that people can become increasingly susceptible to new knowledge. People,

Lynd concluded, will still make judgements in terms of values they hold.

There is more likelihood that wise decisions will ensue if those choices

are made in as wide a context as possible, and although preparation for

social change must consist of more than mere spreading of knowledge, it

would be foolhardy to overlook this avenue of improvement. Lynd felt that

...Casual change is forever missing the boat. Our culture 
pattern is a pattern of markedly uneven change of unprece
dented rapidity in some traits, of marshalling resistance 
to change in others, and tolerating at many points extreme 
disjunctions and contradictions, (p. 68)
Whether or not this society can achieve some control over social 

change will depend upon how many people oome to place value upon deliberate 
social change. At the present time, there are wide differences among people 
in their attitude toward change. Marquand's "The Late George Apley" com
plained bitterly, "I wish there weren't quite so many new ideas. Where do 

they come from? Why is everyone trying to break away from what we all know 

is sane and good?"
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There are others, as Miel (1946) noticed, who may be less satis

fied with present conditions than the George Apleys appear to be but who 

resist change nonetheless. This is the group, she felt, that can be counted 

upon to admit the need for change but then doubt the wisdom of each and 

every modification suggested. They insist upon having proof in advance of 

the adequacy of any proposal before they are willing to lend their support 

to it. They do not seem to realize that nan as an individual and men in 

association must act before all the proof is in, that life is therefore 

propositional and a series of experiments.

Miel thought that instead of resisting change, it seemed that people 

must go out to meet change. They must deliberately plan for and guide change 

instead of accepting submissively the stream of endless, unplanned change 

that occurs. People must be helped to see that new ways and ideas can 

usually be made to work if they are thoughtfully selected as the basis for 

group action, and if enough attention is given to making them work.

Myrdal (1944) has made an excellent case for a dynamic value premise 

that is profoundly involved with social creativity and is predicated on the 

need for adult education toward change.
If we recognize the tremendous force of certain pro

cesses and sequences (e.g., creativity, we might deduce that 
strategy demands a redirection or stoppage of these pro
cesses that contain within themselves a motive power against 
the individual coming to adjust himself to the status quo.
A recognition of the sweep of social trends and of the basic 
role of invention and organization in social causation, 
coupled with a dynamic instead of a static valuation, would 
lead one to facilitate the perfection and adoption of those 
inventions which have the greatest promise of moving society 
in a desired direction and to seek inventions that would 
modify economic organization and the effects of mechanical 
invention, (p. 1052)
Von Pbnge (1959) was concerned with the resistance to change, and 

offered a model to demonstrate that the greater the potential benefit and 

the more radical the departure from habit and tradition, the greater a
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task it becomes to gain acceptance for a new contribution. His model is 

as follows:

Resistance to Change

Creative Contribution

(Angle of Departure)

Habit H

Von Fange quoted E.D. Smith (1944) to provide some insight as to why 

this resistance occured. He proposed that the greater and more intricate 

the structure of thought involved, the greater the difficulty of change.

For instance, to a man who for a long time has followed one angle of ap

proach, a fundamentally new approach may even involve his changing from an 

expert who was working in an area where he was highly skilled and completely 

at home into a novice who is feeling his way. Thus, the approach to the 

problem of drying ink through internal chemical reaction instead of mechanical 

drying meant that all the work on that problem which the mechanical engineer 

had done and the ability which it had given him were made obsolete. The 

problem was no longer even in his department. The internal resistance to 
this is inevitably great. Every habit of thought and every desire involved 

unite in opposition.
Von Fange assumed that if others are similarly placed, the united op

position may be insurmountable even after the discovery is a well-established 

fact. Thus when Pasteur, looking through his microscope at what had been 

known for decades —  the appearance of active microbes in the course of 

disease —  saw this not as the result of disease but as its cause, he 

rendered obsolete much of existing medical science, bince he had no formal
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medical education, he had little internal resistance ot overcome. But 

the announcement of his discovery marshalled against him the organized and 

bitter opposition of the whole medical profession. Their thinking pro

cesses and their practices had all been developed on a different stem. To 

accept the new point of view involved giving up most of their previous ways 

of thought and practice, admitting that they had been wrong, and then 

starting the slow painful path of learning new ones.

The rationales, then, for instituting and continuing education for 

creativity and creative problem-solving for adults are numerous and com

pelling. First, there is the need for the identification and cultivation 

of human resources —  the problems that are facing this culture are critical 

enough in nature that no element that can possibly contribute toward their 

solution cam be wasted. In turn, this culture has committed itself to the 

principle that every human being must be given every assistance in ful

filling his greatest potential. Training in problem-solving can help al

leviate the dichotomies and stresses of the society that lead toward mental 

illness. Human beings can be given treater self-awareness and self-under

standing. We can add vigor to the substantive requirements of higher edu

cation and adult education by incorporating the techniques of creative 

problem-solving training. We can help human beings initiate effective and 

broad programs of self-learning. We can help prepare human beings for 

change —  sociological and technical —  and help mitigate the agony of that 

change when it has occured without preparation. We can help adults unlearn 
the things that they have learned that are no longer desirable nor relevant.
We can help human lives guard against productive obsolescence —  the coal 
miner out of a job because of technological changes in the mines can be 

helped in regaining his role as a productive member of his society. We 

can assist in human renewal with fresh insights, fresh skills, new perspectives.
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We can even make the enormous sums that we feel are necessary for research 

and development more effective by offering the research and development 

personnel additional skills and insights into their creative processes. In 

the competitive arena of international politics, perhaps we can try to 

solve problems without the use of military force.

The majority of the existant programs are not as idealistic as the 

rationales for programs generally. In fact, the vast majority of programs 

have been established for pecuniary motives by commercial/industrial firms, 

and have been perpetuated for purely pragmatic reasons. It is unfortunate 

to note that in 1967, there were over 800 programs identified in an indus
trial/commercial matrix, but only four in accredited institutions of higher 

education in the United States.
Obviously, the notion that creativity could be taught or that 'inven

tion could be cultivated', is now new. In fact, it is startling to note 

how closely courses and programs proposed over seventy years ago parallel 

those currently in use. The scheme proposed by Wm. H. Smyth,”... inventor 

and engineer", in Cassier's Magazine (l897» 12, 676-683) and quoted in 
Rossman (1951) is outstanding in it's anticipation of current thinking.
He found a natural division of such a program into six loosely defined stages:

The first period should be developed almost exclusively 
to observation and to drawing representations of the things 
observed. The whole effort should be to acquire the habit 
of accuracy, and to discourage cursory observation and also 
to attain some skill in depicting simple objects.

The second period should be an expansion of the pre
vious one, both as to scope and detail, and should include 
exercises to cultivate clear visualization; also exercises 
which should increase the ability to recall all those things 
which naturally group around a given object.

The third period, continuing and amplifying the fore-foing manual training, should now assume a prominent place though commenced earlier), and tools be introduced; also 
drawing involving precision and drawing tools, and exercises 
involving inference and simple analysis related to concrete 
things, their form, material, structure and function. The 
physical organs of the senses, touch, taste, smell, hearing
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seeing should all receive careful training with gradually 
increasing rigour, commencing in the previous periods. The 
faculties of judgement or comparison should be thoroughly 
cultivated by exercise in estimating size, number, weight, 
strength, etc., of things and material. Elementary science, 
simple arithmetic, reading and writing may be acquired in 
this period, but no particular emphasis need be placed upon 
the last two.

In the fourth period, continuing the manual and sense 
training, physical geography, geometry and arithmetic may 
be emphasized so far as can be without the use of books, and 
derived from and applied to, the objects concerned in the 
cultivation of manual skill. Exeroises pertaining to con
crete matters involving inference, elementary synthesis and 
analysis should receive particular attention. Books may be 
used sparingly during this period.

In the fifth period, arithmetic, geometry, political 
geography, grammar, history, languages, and other studies 
involving abstract ideas and the use of books, may be intro
duced. Logical reasoning; problems involving unknown quan
tities; systematic training in contriving means for accom
plishing definite ends and devising novel and useful construction, 
etc., should receive attention. To the end of the course, 
special emphasis should be placed upon the cultivation of 
logical reasoning with the direct object cultivating indivi
duality and personal initiative. Specialization may now be 
commenced very gradually and carefully.

The sixth period should be devoted to learning a specific 
trade, art, profession or calling in as specialized a manner 
as may be, and as nearly as possible under conditions of com
mercial necessity. The elements of time, cost and utility 
should be given their proper consideration. At the comple
tion of the education course, every man or woman should be a 
productive member of society, competent of self-support, at 
least, (p. 222)
lies (1906) recognized that it was difficult to decide just what

general education the individual should receive to stimulate his "inventive

faculty". He suggested that no system of education could produce great

inventors, artists, authors or composers, but that it was evident to him

that personal contact with great creators has been a powerful stimulus to

others. According to him,
...while inventors owe their talents to nature, these talents 
need sound training, it at a master's hands, so much the 
better. Just as the best place to learn how to paint is the 
studio of a great artist, so the best school for ingenuity 
is the workshop of a great inventor. Maudslay, who devised 
the slide rest for lathes, and Clement, who designed the
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first rotary planer, were trained by Bramah, who invented the 
famous hydraulic press and locks of radically new and excel
lent pattern. Whitworth, who created lathes of new refine
ment, who established new and exact standards of measurement 
in manufacturing, was trained by Maudslay; so was Nasmyth, 
who devised the steam hammer. Mr. Edison in his laboratory 
and workshop has called forth the ingenuity of many an as
sistant who has since won fame and fortune by independent 
work. (p. 299)
Stratton (1907) was specific and comprehensive in suggesting the 

training that should be given to an individual showed inventive and crea
tive ability.

Given a young man who has shown undoubted mechanical in
genuity, and keeping the past in mind, his training, com
mencing after his graduation from school, should consist of 
the largest scope and opportunity for observing what has been 
done by others, rather than confinement to routine study.
Mechanical drawing he should learn, but only sufficient to 
enable him to put his own ideas clearly upon paper and to 
read other drawings. If he is to become a professional in
ventor, he will not want to waste his time competing with 
skilled draughtsmen. Models and drawings, and lectures 
thereupon, of every known description of mechanical move
ments should be provided, and every opportunity given for 
long and secluded study of the same. The drilling on this 
branch should not be too comprehensive or thorough. The 
calculation of the strength of beams and trusses, of the 
friction of the flow of liquids in pipes, would be wasted 
time. They are problems for the men of fixed theories and 
mathematical exactness —  not for the imaginative inventor.
A comprehensive study of patent laws and their application, 
and a familiarity with the method of searching for con
flicting inventions, would be highly desirable. Lectures 
should be given upon the commercial view of inventing so 
that the young man may gain some insight into the methods 
of estimating the values of the problems he may be tempted 
to fix his mind upon. These lectures should also bear upon 
the formation and practice of stock companies and the ad
justment and payment of royalties. The great purpose should 
be to impress upon the student the wisdom of always putting 
his efforts upon things which will pay; for in mechanical 
appliances it is really only those things which pay that are 
of real benefit. Easy access to manufacturers of the greatest 
possible diversity would be one of the most essential re
quirements. Such practical demonstrations of machines and 
tools should be considered as part of the course, and be 
made one of the greatest sources of information.

Ample time and opfK>rtunity should be afforded for com
prehensive study of trade magazines in every line of industry, 
for it is here more than in any other literature that the
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requirements of industry are revealed. Specializing of study 
would seem, in the light of the past, to be wasted time. You 
may keep a man's attention centered for months or even years 
on steam-engine construction, and if he is a true inventor, 
he is likely at any moment, to switch off to a labor-saving 
device in the show-making industry. His education and training 
would be confined to whatever will enable him to see and ap
preciate clearly difficulties in any existing apparatus in any 
line of manufacture, and should give him the confidence and 
patience to tackle that difficulty and eliminate it. Mechani
cal deftness is not an absolute necessity, although every op
portunity should be afforded to qualify men in the use of tools 
and the making of their own models, (p. 115)
Rossman (l95l) had interviewed a number of inventors in the process 

of making his study, and had asked them about their views of "teaching in

vention". The majority of the 710 inventors polled (nearly 70$) did not 

believe that invention could be taught, and a large proportion of the group 

believed, in addition, that it required "native talent" to invent. One in

ventor included Rossman's study. G.R. Meyercord, made the following comments:

People can be trained to invent provided they have the creative 
mind lying dormant. Let me state that the mere placing of a 
man in a research department, if he is by nature creative, 
springing ideas, asking questions, etc., will train him to in
vent. On the other hand, you might educate a person without 
that type of mind and try to develop his inventive ability 
without succeeding. My experience clearly demonstrates that 
you can cultivate a mind to follow through at a young age, 
provided the mechanical or research instinct is basically 
underlying the character of the person. In my experience I 
deal with four basic raw materials. My inventions are built around 
these products. I started out with one and gradually swung 
into others, and I definately believe that the inventive mind 
that is good in one field is equally competent to step into 
other fields.

...People may be roughly classed as 1. naturally inven
tive and 2. naturally non-inventive. The second class cannot 
be made inventive, whereas, members of the first class are 
likely to lose much of their inventiveness as the result of 
their environment, particularly the long experience in public 
school, high school and college. If one's youth has been 
characterized by originality, and if he has largely lost this 
characteristic as the result of his long training in acquiring 
standardized information, his inventiveness can be redeveloped 
by suitable experience, (p. 218-219)

Rossman (1931) quoted remarks made by A.Y. Dodge, an active inventor, 

regarding the possibility of 'training for invention';
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Personally, I believe that every person of more than an 
average intellect who possesses courage, self-confidence, op
timism and imagination is an inventor in one form or another.
The person who writes a novel is an inventor, as far as psy
chology is concerned. A housewife who creates a new dish is 
an inventor in like manner. Answering the question more 
directly, supplying that qualification which is absent, a 
person can be trained to invent. The quality and scope of 
an inventor depend a great deal on circumstances, environ
ment, contacts made with others, resources for research work 
and resources for developmental work. An engineer might be 
a very good engineer for definite forms of work, who will con
fine himself very closely to precedent or to the written text, 
yet possesses almost no inventive inclinations at all. It 
may be due to disheartenment or may be due to pessimism, for 
many engineers treat all new things pessimistically or pos
sibly have never been drawn into work which demands of them 
to exercise originality.

An inventor and nothing but an inventor need have very 
little technical knowledge, only sufficient for him to put 
two and two together to make a combination of two or more 
pieces of knowledge which may constitute an invention of a 
novel combination. Maybe his vision of this knowledge is a 
little broader or along a different slant than would ordinarily 
be the slant of the more conservative man. However, it is far 
more desirable that an inventor acquire considerable knowledge, 
particularly of a scientific type, if not of the teohnical 
type. It can be debated that the technical knowledge has a 
tendency to dwarf originality. Personally, I don't think it 
should, if there is sufficient broad intellect in the personal 
make-up. (p. 219-220)

In choosing from among the 800-odd current programs, four conditions 

were established as sorting criteria for selecting those to be reviewed and 

compared.

1. The program must have been designed to cultivate creativity in 

adults. This criterion tended to disqualify a number of programs that were 

existant but that were ad hoc in nature, and that were designed to solve

a specific problem, even though they might have used many of the attitudes 

and attributes of programs designed to cultivate creativity. For instance, 

the most commonly used techniques was the "Osborn brain-storming" technique, 

modified slightly and skewed toward solving a specific area of interest.

2. The program must have been successful by some acceptable standard, 
in that it actually did increase the creativity of adults. There were two
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polarities of acceptable standards that have been used; pragmatic use 

(replication, etc.) on one hand, and empirical validation and reliability 

on the other.

3. The program must have been available for extensive analysis. This 

criterion, unfortunately, precluded a number of interesting programs that 

currently deal with personnel and substantive materials that are in national 

defense, in 'space' industries tinder extreme security measures, or that

are in particularly sensitive 'new product' areas of industry.

4. The program must have had a coherent and structured unity, and 

have been planned as an experience with scope and sequence for more than 

one person ("schooling"); in other words, it must have had more than genera

lized good advice and well-meaning inspiration, although good advice and 

inspiration are a part of other included programs.

Rigorous application of the first sorting criteria was necessary be

cause of the very great number of programs that currently are being offered 

that are directly linked to the development of specific products, adver

tising campaigns, television programs, etc.. I have been told repeatedly, 

in the course of this study, that continuous attempts to relate the know

ledge of, and the products, of creativity are an economic necessity to com

mercial enterprises, especially when the businesses are involved in the ex
panding field of industrial research and development. This need to pragmatize 

"frontier thinking" is appreciated as a reason for the sponsorship of programs 

involving creativity, but evidence of deliberate skewing toward preconceived 
goals and specific products made the program "impure" for the purposes of 

this study.
The second sorting criteria, success, tended to preclude many of the 

less carefully analyzed or studied programs. The assessments that have been 

used to establish the suocess or failure of a program vary widely. Some
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programs have been carefully studied —  e.g., Pames and Meadow's studies 
of the effects of 'brainstorming' —  and the results have received wide 
publication. Some programs have been studied empirically, with careful 
attention to validity and reliability —  e.g., Anderson, D.N., (1963),
Mienz, (i960), Nicholsen, (1959) —  but the results are unpublished and 
available only to the careful researcher. Some programs, especially those 
in larger industries, have been assessed by a combination of systematic 
psychological studies of the personnel involved and equally careful cost 
accounting —  e.g., the General Electric Creative Engineering Program at 
Appliance Park, Kentucky —  and the results generally are available. Other 
programs have been continued solely on the basis of cost accounting (the 

corporation has found that the funds invested in the programs are returned 

by the increased productivity, patent production, product proposals, etc., 

of the personnel involved). The "Dow Chemical Company Program for Upgrading 

Creativeness in Research" is typical of the latter. There are dangers in

herent in using a solely pragmatic assessment of a program; 1. the pro

gram may be continued not because it is successful, but because the sorting 

criteria that it uses to select it's personnel might be an effective method 

of concentrating and collecting people with inherently high creative poten

tial; or 2. the "halo" effect might be operating, wherein the increase in 

creativity of the personnel involved may be a function of interest and in

volvement, and not of the program per se.
The problem of availability for investigation in depth was an obvious 

sorting criteria, and unfortunately, precluded the inclusion of a number 
of programs. In some instances, permission was given to visit programs 

and to interview the people involved, but any written reference to them 

was specifically prohibited. In some instances, even reference to the 

corporation or institution was forbidden. In no instance of this was a



P. 153

unique program excluded, however —  in all cases they duplicated, or were 

basically similar, to reported programs.

The requirement of cohesion and structure in a planned experiment for 

more than one person emphasizes the "class" aspect of the programs that 

was a desirable and necessary aspect of the study. It is recognized that 

there are many books, pamphlets, single speeches, personal contacts, etc., 

that can be of great benefit in the cultivation of creativity in adults, 

and enhanced creativity in adults has resulted from them. The difficulty 

lies in assessment. As has been noted, one of the purposes of this study 

is the construction of guidelines for anticipating the probability of ef

fectiveness of programs such as these.
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DC. SgTJBHTm PROGRAMS

a . m a r e s  a t. mjgcTRIC 
CREATIVE HKlliikiHiJtf PROGRAM

One of the first, and perhaps one of the best known of ths programs 
that have been designed to cultivate creativity in adults, was ths General 
Electric "Creative Engineering Program" (G£ CEP). The program has been 
widely used as an example and as a model by, other institutions, and has 
been published by Hix (1955) and by Samstad (1962).

The stated objectives of the GE CEP are to identify young engineers 
with potential creative talents and to assist in developing these talents, 
as evidenced by 1. the increase in their ability to produce ideas, 2. the 
improvement in the practicality of their ideas, 3. the full itilization 
of their ideas, and 4. the ultimate acoeptanoe of useful new ideas by the 
sponsors.

The first GE CEP was organized in 19571 as part of the corporate 
Advanced Engineering Program. The relative ineffectuality of a traditional 
master-apprentice system in the cultivation of creative talent in young 
engineers had previously been recognized by Dr. A.R. Stevenson, so it was 
in the interest of establishing a more purposeful plan for discovering 
and developing these young engineers with creative ability that the CEP 
was organized.

At first, creative capacity was interpreted as a facility in the 
"art of design", since a philosophical and theoretical approach to crea
tivity was not widely accepted, although proposed by Boyoe (1898), Wallas 
(1926), Spearman (1931) eto., much earlier. Emphasis was placed on the 
development of ingenuity of selecting materials, and in designing and
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adapting designs to manufacturing practices. Ths broader aspects of 
creativity, as an abstract skill, were neglected by the emphasis on prac
tical adaption. Eventually, the course was enlarged to include every as
pect in the chain that led from the original recognition of a need for a 
device or process to the eventual delivery of the device to the consumer 
or the integration of the prooess into practice.

The beMic eight steps of the GE CEP, as the program was first or
ganised, were outlined by Warzecha (1954)* The steps were as follows:

1. Recognition of the unsolved problems that exist; struc
turing constructive discontent.

2. Definition of what the specific problem is that will be 
undertaken, what portion of the problem that will be 
solved, what assumptions can be made, and what specific 
results are desired; increasing technical understanding.

3. Search for methods that may possibly be used to arrive 
at the desired solution; introduction to such techniques 
as "brainstorming", and negation of judicial thinking.

4. Evaluation of the various methods under consideration; 
using such things as analysis, experiment, and testing.

5. Selection of the method that seems most desirable.
6. Completion of a preliminary design or solution; using 

the methods that have been chosen.
7. Interpretation of results as a check point before com

pleting the final solution or design; altering or modi
fying the original specifications.

8. Detailing the solution or design; performing the necessary 
follow-through aotion as dictated by the interpretation of 
the results.
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The method seemed most appropriate for convergent thinking directed toward 
a specific engineering problem, rather than the divergent thinking neoes- 
aery for broader oreativity, so the course was altered.

At its inception, the course was only one year in length. It was 
reeognised, in 1947, that the acoeptanoe of a philosophy and the changing 
of behavior patterns in an individual were a function of time and experience, 
so the course was expanded to two years. Ths first year was devoted to 
the development of an understanding of the philosophy that underlies the 
techniques of idea synthesis, since it was felt that the oreativity of 
young engineers could be enhanced only when this philosophy was thoroughly 
understood and recognized. Additional design problems and sxeroisee were 
included to stimulate the curiosity of the participants and to broaden their 
ability to generalize from past experience.

Samstad (1962) reported that the course seemed best at two years in 
length, meeting for four hours one day a week. In addition to the class
room time, about twenty hours per week of additional projects (homework, 
etc.), were assigned.

The first year (Creative Course I) was generally devoted to philo
sophical and theoretioal consideration of concepts and ideas, and the 
second year (Creative Course II) to the reduction of ooncepts and ideas 
to praotice. Throughout the two years, the members of the oourse were 
exposed to an atmosphere in which they must "live by their wits". Sche
duled invention beoomes a more or less commonplace ocouranee, and radical 
innovations were encouraged. The members learned to overcome the road 
blocks to oreativity that they had within themselves. The administration 
of the Creative Courses thought that two factors were essential in estab
lishing ths desired atmosphere: 1. proper selection of the olass super
visor, and 2. proper selection of the olass members.
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Class supervisors devoted full time to ths job of making the classes 
run successfully. They were responsible for determining the curriculum, 
arranging olaases, locating suitable lecturers, defining appropriate problems 
for ths students to work on, and most important, stimulating ths olass mem
bers and asking sure that their growth was optimised as much as possible 
on an individual basis.

Recent course graduates who have demonstrated their ability were 
usually chosen to supervise the olaases, beoause it is thought that they 
will have a good understanding of ths needs and ambitions of the olass.
Ths olass supervisors must use the oreative philosophy of the course during 
olass sessions and in individual discussions with the olass members, sines 
the performance of the class is strongly influenced by the supervisor's 
attitude.

Class members are generally new employees who are recent oollege 
graduates from the fields of engineering or physics. Assessment of their 
oreative potential is not attempted from their aoademic reoords, but from 
a group of oriteria that has been established by GE CEP. The following 
are the oriteria of selection, as reported by Samsted (1962):

1. A constructive disoontent with things as they are. Prom 
this comes an inherent desire to improve or develop those 
things with which he comes in contact.

2. An ability to observe and understand the meaning of the 
observations.

3. An active curiosity that keeps the mind delving into the 
functioning of old and new devices and phenomena. The 
man is not content just to see something work; he must 
find out why, and reason the oausea and effects through 
to a logioal oeneluaion.



A veil organized aind that ie able to file and oatalog 
observed inforaatien for future reference. This is the 
souroe fros which the individual oan reoall devices, 
ideas, eto., from everyday experiences. This material 
forms the basis for problem synthesis 
Good reasoning power based on firm understanding of en
gineering fundamentals. This ie more than the ability 
to solve problems by manipulation or formulas; it is 
the understanding of the physical significance of the 
basic scientific laws. It is also the ability to see 
through the superfluous clutter found in all engineering 
problems in order to find the core of the problem.
A praotical and creative imagination able to call upon 
past experience and present knowledge to bring about 
new ideas.
A sense of proportion in orders of magnitude involved in 
any experiment or series of calculations. This might be 
said to be a natural feel for a particular subject, or 
oornnon sense when it comes to use of judgement in engineering 
problems.
An "I'll show you" attitude. This is characterised by 
a willingness to pitch in and find out what's wrong, or 
to make a model to illustrate one's ideas.
Outside oreative interests and aotivities usually give 
some indication of a man's oreative potential in engin
eering. Often hobbies are good olues. The faot that 
he has a hobby is not the Important item; it is what he 
has done with it. Has he contributed by original work?
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Or, is hs satisfied, with repetition of what others hare done?
The GE CEP has, by experience, found that an engineer entering the 

progran should be strongly motivated and have high initiative, and should 
be at least average in his ability to get along with people.

The actual seleotion process consisted of two parts, a problse to be 
solved and an interview. The entrance problea consisted of one or aore 
actual problems that the Engineering Division of GE was facing, and that 
needed a creative solution. The potential class members spent about 20 
hours of their own time working on the problea in the week before their 
interview.

The proposed solutions were reviewed by a board of engineers, and 
after all of the solutions have been examined, the candidates are inter
viewed personally. This gave saoh man a chance to explain the ramifications 
of his solutions, and it gave the interviewers a chance to assess ths nan 
in the light of the criteria listed above.

The GE CEP training consisted of three interrelated phases: class-
work, homework and rotating assignments. There was a total of about 400 
classroom hours in the program, averaging 4 hours a wesk for two years.
The classes met during normal working hours, usually one day a week. The 
olassrooa sessions usually consisted of a guest lecturer, either from the 
company or from the outside, and involved student questions and discussions. 
It was assumed that the classroom sessions were the nucleus for the tech
nical and creative growth of the class members. There was no rigid curri
culum that must be followed by the instructor; hs was free to improvise 
and adjust the program to fit ths needs and interests of the students that 
he was working with. There was, however, a general adherence to the plan 
of 'idea generation* during the first year, and 'reduotion to practice' 
ths seoond year.
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There were four broad areas of emphasis during these two years; 
philosophy of oreativity, increased technical knowledge, oreative approaches 
to problem solving, and reduction of ideas to practice. Creative philo
sophy was introduced by guest lecturers, by text material, and by the 
aotions of the olass supervisor. Ths prinoipal text was Yon Fangs's 
PROFESSIONAL CREATIVITY, which grew out of Von Fangs' a personal experience 
as a member of a GE CEP class and subsequent supervision of later classes. 
Considerable time was spent discussing and practicing known creative tech
niques in class, since it is felt that creativity is a skill that oan be 
enhanoed by practice.

During the first year, there was strong emphasis also on ths study 
of physical laws and effects, including little-known or seldom-used pheno
mena. The text for this area of the GE CEP was PHYSICAL LAVS AND EFFECTS, 
by Hix and Alley (1965)* In addition, the students were divided into small 
teams of 3 or 4, and then asked to build a model that would demonstrate a 
particular law or effect. This activity was alloted three weeks for com
pletion, and then the groups explained and demonstrated their particular 
concept for the benefit of the rest of the class.

A modification of ths Haefele (1962) COLLECTIVE NOTE BOOK method was 
also used, where each student was requested to keep a notebook of new or 
unusual devices that they had come across during their work experience or 
in their reading. Those noted and descriptions were duplicated and redis
tributed to the rest of the class each week, so that, in a relatively short 
time, each man has a large number of new and unusual device descriptions 
in his possession.

In addition, eaoh nan was requested to give a short olass presenta
tion on some device or process which may be quite common but which is un
derstood, in prinoipls, by a relatively few people.
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Approximately 60 class hours of the seoond year of the GE CEP was 
devoted to the technical study of suoh fields as dynamios, elsotrioal and 
magnetic fields, heat transfer, fluid flow, servomechanisms, solid state 
devices, microminiature circuitry, eto.. Sines it was desirable to increase 
the technical knowledge of the students for future use in synthesising 
problem solutions, ths majority of ths information dealt with physical, 
rather than mathematical, understanding in these areas.

Von Fangs's PROFESS 10HAL CREATIVITY was used extensively during the 
two years of course work in building an effective and sound approach to
defining and solving problems in creative ways. This was amplified and
broadened by class discussion, analysis of sxistant problems and by example. 
Von Fangs listed nine general questions to ask in problem solving:

1. Vhat about shape and size?
2. Vhat if it was reversed, turned inside out, or upside down?
3. Vhat else oan it do?
4. Vhat can be left out?
5. Vhat if it was carried to extremes?
6. Vhat if it was symmetrical? or asymmetrioal?
7. Can it be safer?
8. Can it be oheaper?
9. Can it move? Can it be stationary?
Haefele (1962) had identified ten speoifio elements in the first- 

year ourrioulua of the GE CEP;
1. Orientation. Course administration and history, polioy, salary

pxooedures, faoilitiss.
2. Creative philosophy. Using Osborn's APPLIED IMAGIHATIOH, plus 

leotures, readings! students see, hoar and praotioe idea-building*
3. Engineering fundamentals, fephasis on physical laws of engineering
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empirioal equations, electronics, measurements and control systems.
4. Unusual materials and processes. Experts tell students about such 

things as radioisotopes and nucleonics so that these factors may 
be included in idea creation.

5. Useful basic oosponents and devices. Knowing how certain devices 
work (like thyratrons and thermistors) broadens the brain storehouse.

6. Company services and organisation. This tells how to use staff 
assistanoe from the patent, purchasing and traffic departments.

7. Presentation of ideas. One of the weakest points of young en
gineers is their inability to describe effectively and to sell 
ideas, whether in writing or orally. This course give practioe 
in this area.

8. Human reactions. An understanding of human relations and some of
the techniques of handling people are woven into the oourse.

9. Homework problems. The aim is to get eight workable solutions to
each problem presented.

10. Model-building project. In a way, it is like a thesis for a
master's degree.

He further identified a sequence in the development of ideas that 
occurs in the second year of the GE CEP program —  recognition, definition, 
search, evaluation, selection, preliminary design, test, evaluation, and 
follow through.

Haefele felt that the GE CEP utilised an "input-output" technique
effeotivsly in stating ths problem. Hs said that this teohnique

...puts the problea in the form of a dynamic system com
prising input, output, and speoifioations. There are 
generalised, and questions are asked about all three in 
suoh a say as to suggest variant appmeaohes te answsrs.
As an example, if an improved electric slothes dryer 
is ths problem, the input is eleotrieity, the output 
is dry clothes{ or by finer analysis, ths input is eleotric
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hast, the output is evaporated water, or water vapor. The 
speoifioations are aooording to the objective, which eight 
be"a faster machine". Can the output solve the problea 
direotly? Let the evolved water vapor be conducted over an 
indicator whioh switches the aaohlns off when the vapor 
reaohes a predetermined low concentration. Thus, in this 
method, the output is utilised as a new input aimed toward 
ths apecifio objective, (p. 149)
The area of 1reduotion to practice' dealt with all of the things that 

must oeour between the tine an idea has been thought feasible and ths tins 
that the device or method that used the idea has been put into actual opera
tion. Manufacturing processes, 00st analysis, aatsrial procurement, re
liability, appearanoe design, patsnt protection, production sohedules, 
marketing and market analysis, etc., were considered.

Ancillary to all of the above was the development of the skills of 
communication and presentation of ideas, sines there was a oonstant demand, 
during the two years, for written, oral and visual presentations of ideas 
and oonospts. There was also ths development of 'receptive' skills in 
these areas. Currently, special training in high-speed reading is being 
considered, since the amount of material that an engineer must read to 
stay informed in his field is very great.

In addition to the class work, the members were obligated to about 
20 hours per week of homework, usually dealing with design problems of 
current interest to GE'a engineering division. These problems were to 
stimulate oreative thinking and to reenforce the "non-habitual" approach 
to problea solving. For the first six months of the CEP, the members were 
assigned one of these problems per week, (whioh, Saastad notes, is a sche
dule of one invention per week!). For the rest of the first year, saoh 
man had a choice of a problea that he would like to work on in depth, and 
he was expeoted to invsnt a device of method that would solve the problea. 
Following this, hs built or supervised the building of a working model that
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that demonstrated the feasibility of his solution, and then made a formal 
presentation of his solution to ths management of the division.

The seoond year started with homework problems that reenforoed and 
used the technical information in dynamios, heat transfer, eto., mentioned 
above. Bsphasis was plaoed on analytioal ability and on the ability to 
prove the feasibility of suggested solutions. The seoond half of the seoond 
year had the men divided into groups of three or four, whioh then chose the 
problem that they would work on. The project was similar to the work done 
during the seoond part of the first year, except that a group would be in
volved and the solution became much more related to actual corporation 
praetioe. The team built, or had built, a feasibility model and a final 
model that had been cost-reduced and designed for production, and that con
sidered appearanoe, market, materials, production techniques, etc.. This 
project again terminated with a formal presentation to appropriate manage
ment.

Class members were also involved in a series of work experiences 
within the engineering areas of product departments. They worked along 
with other engineers and scientists, and they were assessed for the same 
basic merit as other engineers. Strong efforts were made to give them 
assignments that paralleled their produot interests and teehnologioal 
strong points, and to bring them into contact with senior engineers of 
proven oreative ability. Whenever possible, the young engineers were given 
responsibility for the development or design of a devioe so that they might 
gain early the confidence essential to a productive oareer. In the oourse 
of ths two years of CEP, saoh young engineer will have had about six dif
ferent work assignments.
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B. SYHBCTICS

One of the important "reducers to practice" of the theories of orea
tivity and the oreative personality has been V.J.J. Gordon (1952,1956,1961). 
He was assooiatsd with the Harvard University Business School and had pub
lished his methodology widely. There are, at the present time, a number 
of research and development laboratories related to electronics firms in 
the San Francisco Bay Area that are following his recommendations, and 
that report sucoess in upgrading ths creative ability of the personnel in
volved.

Gordon published, in 1961, an outline of his recommended praetioes 
(and transcriptions of case histories) undsr the title of "Synectics". It 
is from this source that the majority of the general materials that follow 
are taken.

Synectio theory grew out of Gordon's background in aesthetios and 
aesthetic theory, and out of a series of problems and observations that 
he was involved in in 1944* By chance, it was possible for him to work 
closely with an inventor who was concerned both in the process of invention 
and the process of psyohoanalysis, so that two paths of insight were pos
sible. Ths inventor was working on the specific problem of pilot-error in 
reading instrument dials in airoraft (Gordon, 1952), and was to design an 
instrument dial that would obviate both the psychological reading error of 
the pilot and the mechanical friction error of the instrument. As the in
ventor worked on this dual problem he made notes and talked into wire re
corders and dietaphones in an attempt to produce a live record of his pro
cesses. On the one hand he was actually solving the problem; on the other 
hand, he was trying to describe the psychological states whioh seemed to
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characterize the various phases of his solution. Ths narrative, whioh 
Gordon reproduced in an abbreviated form on page 16 of SYHBCTICS, was a 
fair representation of the material in which the key moments and key states 
in oreative problem solving oan be seen. Gordon defined these basic key 
phenomenon as follows:

la. Detachment— the feeling that the inventor describes as 
bsing "removed...sort of out off... I've got to take a 
real look...from way off..."

lb. Involvement— the closeness implied by, "How would I
feel if I were a spring?"

2. Deferment— the sense that it was difficult to disci
pline himself against premature attempt at solution.

3. Speculation— the recurrent ability to let the mind 
run free; "Vhat happens if... I wondsr what...."

4. Autonomy of object— the feeling desoribed as the 
problem approaches a conceptual solution; "I have 
the feeling that this thing is on its own, oompletely 
outside of me... the people you've put in a play just 
go on by themselves." (p. 16)

In 1945* Gordon instituted a series of interviews with people in 
art and in soienoe, and reported essentially two kinds of response to the 
interviews. Some weloomed his probing of their inner workings, unafraid 
that the probing would destroy their intuitive oapaeity, and the results 
of their interviews tended to duplicate and reenforce the inventor's res
ponses. The other kind of person interviewed refused to discuss what was 
(to him) ths mystical workings of his mind, and it was not until many 
months later that the results and responses began to cone in from the last 
of those people who, when first interviewed, were highly opposed to
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introspection. When the final evaluation was Bade, Gordon noted a high 
degree of correlation between ths experiences of both the highly resistant 
hold-outs and the aore responsive interviewees. The data indicated that 
four of the phenomena noted above were universal enough to warrant attempting 
feeding them back to an experimental group. These aspeots were involveaent- 
detachment, deferment, speculation, and object-autonomy.

The first attempts at feeding baok these aspeots (cultivating orea
tivity) had only marginal success, due to resistanoe, resentment, self- 
proteotion and "professional domain" concepts of the experimental group, 
and due also to the admittedly naive techniques of Gordon and his assooiates 
in introducing the material. After this experienoe, the focus of research 
was shifted to attempt to understand the psychological conditions and en
vironmental surroundings that would inorease measurably the probability of 
inventive breakthrough. The initial desire to define the moment of orea
tivity was not abandoned, but was put into the background while attempts 
wers made to be more exaot about the conditions that stimulated oreativity.

In 1948, the Rook Pool Experiment was established, which involved 
settling a group of between twelve and twenty artists (some with and some 
without families) in Lisbon, Few Hampshire, for the summer months. Ths 
purpose of the center was to supply a climate in whioh artists of various 
types could live together and trade ideas, through conversation and ob
servation, about the growth and development of eaoh other's work. The 
living together involved not only sociologioal disciplines but also teoh- 
nical ones, in the sense that the artists were responsible for building 
houses, installing and repairing plumbing, eto.. It was hoped that a group 
of esthetioally oriented individuals would reveal mechanisms of their orea
tive processes whioh would be more oonorete than just verbalised psycho
logical states. It was hoped, also, that new insights could be gained from
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observing the processes of artists bscause, in the course of the series of 
interviews, it was found that artists in general were more articulate than 
technioal people about their suboonsoious or subjective mental aotivity.

Proa ths point of view of productivity, the oenter was a success —  

prises were won, paintings, sculpture, jewelery, etc., were produced and 
careers were furthered. The Rook Pool Experiment offered no new insight 
into oreative processes but it did disclose a procedure for implementing 
the researeh itself— the use of the group (as opposed to the individual), 
as the tool to capture further elements of the procedure of inventive ac
tivity. It was found that when a oreative person "talks to himself" hs 
does not have to talk out loud— but when individuals believe that elegance 
of a solution depends on contributsd communication, they talk out loud.
Thus, nuances of the mechanism of oreative processes began to be revealed 
to Gordon and his group, and from this time on Gordon believed that the 
invention "group” was the major tool for increasing knowledge of the con
ceptual breakthroughs and the mental activities that accompany the creative 
prooess.

In 1952, an integrated group devoted to technological invention was 
formed as Arthur D. Little, Inc., in Cambridge, Massachusetts. This group 
was composed of a physicist with a background in psychology, an sleotro- 
mechanical engineer, an anthropologist with an interest in electronios, an 
artist with a background in engineering, and a sculptor with a background 
in chemistry. At the beginning of the group's operation, introspeotive 
observation of prooesses and inquiry into themes and mechanisms were kept 
at a minimum, because it was feared that the group could not be involved 
in both the prooess of invention and in observing the process of invention.
It was found, however, that this dual involvement could take plaoe, that 
it was diffimelt, and that it was necessary if singular subjective intuitions
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about the oreative prooess were to be avoided while the elements of ths 
oreative prooess were being identified more ooncretely. (Prinoe, 1952)

Considerable time was devoted prior to and during 1956 in attempting 
to define ths role of the leader in problem-solving groups. It was con
cluded, at that time, that a strong leader caused the group to try and 
seoond-guess him or to try to win his approval. It seemed desirable for 
the group to have many strong members, contrary to traditional assumptions. 
(Currently, it seems that either the strong leader or the multiple leader 
approach oan be successful).

In 1956, the Rookefeller Foundation gave a grant to Harvard University 
to bring scholarly psychological insight on the problem-solving group, 
through the involvement of J.S. Bruner and J. Pool. It was found that a 
formal distinction could be mads between the recurrent psychological states 
of the group, and the mechanisms and operational methods of initiating and 
sustaining those states. It was fron this study that the current methodo
logy has been derived. The end product of a problem-solving group (here
inafter called a Synectic group) must be a functional working model of the 
invention product. It must be more than a method of working, just as a 
novel must be more than an idea for a novel or the aot of writing a novel.

Selection processes that are recommended for trainees for Syneetic 
groups are perhaps the most explioit and elaborate of any of the programs 
studied. Gordon suggested sight criteria on whioh to base the seleotion 
of personnel for an industrial, Syneotie group:

1. Representation. Personnel should be selected so that their back
grounds reflsot the area of operation in general— researoh, engineering, 
produotion, marketing, sales, finanoe, eto.. It is suggested that an 
effective Syneotio group might consist of five members, three with tech
nical skills and two generalists. The objective is diversity. Ikit, in
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addition, the parameter of the corporate climate of opinion toward innova
tion, new produots and proeesaes moat be oonsldered, since the composition 
of ths Syneetie group will determine ths direction of future innovations.

2. Energy level. Trainees shsuld have a high energy level, but the 
seleetion should bo made carefully between high energy level and manic be
havior—  frantio aotivity oan be a symptom of destructive inner compulsion. 
Gordon warned particularly about the individual who complains that "...he 
has never been given a chance", sinoe this kind of individual freezes as 
soon as freedom is offered him. Shen he oan no longer blame his failure on 
lack of opportunity, he may exhibit great ingenuity in destroying the ef
fectiveness of the group.

3. Age level. It is felt that the person under 25 years of age 
generally is unsuffioiently formed, and that the person over 40 years of 
age is usually too set psychologically to bs tolerant of new experienoss.
It seems desirable for a Synectio group to be homogeneous in age and salary 
level.

4. Administrative potential. Good administrators tend to have ths 
ability to generalise, which is neoessary in group problem-solving. Gordon 
also recommends that people with 'administrative potential' will probably 
beoome administrators and carry their belief in and ability for oreative 
problem-solving to high policy making levels.

5. lkvtrepreneurship. Group members should be seleoted on the basis 
of aoeepting ths responsibility for suoeess or failure independent of 
management's sanction. A group that is too olose to the parent corpora
tion will be too controlled and their potential will be reduced.

6. Job background. Ths trainee should have had a wide number of 
jobs within ths organisation. This connotates a broad area of knowledge, 
dissatisfaction and an over-all point of view.
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7* Education. Gordon feels that tha only operationally useful edu
cational oriterion for a given eelectee is a record of haring shifted
fields of major interest, so that he eight hare the knowledge to draw on
for creative aetaphorio ooeparisons.

8. The "almost" individual. This is the individual who has every 
charaoteristio to make hie tremendously productive, hut for sons reason 
his work has rea&ined mediocre. He may be able to liberate his potential 
in a Syneotics environment.

Gordon recommended an extensive interview of potential selectees that 
met the majority of the above criteria. He felt that a long interview, 
eight to ten hours (ideally from one or two o'clock in the afternoon to 
early evening, and including the evening meal) was neosssary to observe 
the person under the widest possible range of situations. Gordon suggested 
nine additional oriteria that should be involved in the final seleotion
process, and that should be assessed at this interview:

1. Metaphoric capacity— the candidate uses personal analogy, 
symbolic analogy, direct analogy and fantasy analogy.

2. Attitude of assistance— the oandidate evinces a wil
lingness to do those things that need to be done with
out being told to do them.

5. Kinesthetic coordination— the oandidate doss not have 
an extreme laok of coordination that oould imply a lack 
of self-confidence.

4. Risk— the oandidate should enjoy taking risks, but should 
not be a self-destructive gambler who is unconsciously 
trying to injure himself.

5. Emotional maturity— creative people tend to have a child
like quality about them but they are not emotionally
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immature.
6. Capacity to generalize —  can the oandidate take three 

or four facte and construct from them a straight-forward, 
conversational, ooherent generalization?

7. Commitment— does the candidate believe in things, or is 
he self-proteotively analytical and sophisticated?

8. Hon-statua orientation— does the oandidate rely on sym
bols which have prestige for him?

9. Complementary aspects— does the candidate balance other 
aspects of the group?

Syneetio theory defines nine steps as the basis for stimulating the 
creative imagination of human beings, and these nine steps are the basis 
of the training curriculum. These steps are as follows:

1. Understanding the problem as given. The problem state
ment may turn out to be an accurate description of the 
problem, or it may hide and confuse the basic question.
There is always implied a nexus of interconnected as
sumptions which may or may not be correct. The indivi
dual must develop skills in defining problems.

2. Making the strange sound familiar. The trainees learn 
that any problem, no matter how old, is strange in the 
sense that concentrated analysis will uncover elements 
not previously related. It is not important to recon
cile these elements, but it is neoessary to bring them 
out into the open for analysis.

5. Understanding the functional aspeots of the problem.
Profound and determined analysis will lead to the 
phase where the various bits and pieces of information
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about the problem ara isolated for examination, and the 
problem becomes defined functionally.

4. Finding operational meohanisms. Analogies are developed
that relate the problem to other phenomena and under
standings. It is intended that the rigid structures
implied by the original problem be destroyed and that 

a more amorphic and flexible structure be substituted 
for them.

5. Making the familiar sound strange. The individual learns 
to look at familiar problems and solutions as if he had 
never seen them before, and learns to abandon stereo
types and preconceptions.

6. Psychological states. The individual attains the states
of involvement, detachment, deferment, speculation and 
commonplaoeness which Synectios theory believes is the 
psychological climate most condusive to creative activity.

7. States integrated with the problem. The trainee learns
to choose and use those states in (6) above that are most 
relevant and pertinent to the problem.

8. Viewpoint. This involves the development of a technical 
insight into the problem, and involves also the ability 
to change technical insights.

9. Solution or researoh target. The viewpoint is reduoed
to praotice in terms of testing the underlying principle.

The training time consists of one week per month for twelve months. 
Starting with the first week-long session, the trainees are boarded in a 
separate house, which is set aside for their use. The purpose is to foroe 
the people together so as to build a strong feeling of unity mod cohesion.
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Living together is a shared experience out of which will come the private 
jokes and shorthand oousranication desirable in a closely-knit group, and 
which will help in building the emotional oomponent that Synectic theory 
emphasises. The trainees are given speoific books that are to be read, de
signed to increase metaphoric potential, common language and shared ex
periences. The first weekly sessions indoctrinate the seleotees into the 
aotual use of the mechanisms of Synectics and into a group commitment to 
problem-solving.

In addition, the first week tends to reveal the particular trainee 
who has the greatest amount of leadership prestige for the rest of the 
group (housekeeping tools and food are supplied, but not servants). The 
eventual leader should, ideally, be optimistic, should have a wide experience 
in life and in industry, should understand in depth the principles of crea
tivity, and should be able to maintain an aesthetic distance from the prob
lems.

The second, third and fourth weeks are devoted to the development 
of concepts and viewpoints, and to the presentation of preliminary feasi
bility studies in areas of specific problems that the Synectics group has 
chosen to work on. In addition, there is intensive work in the develop
ment of skills in using the Synectics process as outlined above.

The fifth and sixth weeks continue the basic program established 
during the first third of the program. The three weeks per month that 
the seleotees are not in training are spent on their own regular jobs in 
the firm. It is reeommended that the group mate a further presentation to 
management at the end of this period on the market potential and technical 
feasibility of the company problem that they had been working on.

During the final six months of training, the group continues to 
spend one week per month together with their instructor. The curriculum
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includes continuing the teaching of Synectio theory of problem-solving 
techniques with speoial emphasis on training others, and in determining 
the organisational role that the group will have within the parent ooapany. 
Starting with the seventh month, the group of trainees work on problem
solving without the speoific aid of the instructor, but their efforts are 
watched carefully for soope and sequence by auditing the tape recordings 
of all sessions.

The skills of presentation are emphasized during the latter half of 
training. It was Gordon's conviction that management is usually presented 
with a fait accompli, and the processes by which a new oonoept or produot 
is created are never demonstrated. He feels that it is most desirable for 
the group to involve management in the creative process, and to present to 
them the case history of the entire project so that they might be encouraged 
to contribute. In addition, the group must learn when to transfer a con
cept that they have developed to someone else for further development, for 
implementation or for reduction to practioe.
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C. A.C.

The A.C. Spark Plug Division of General Motors Corporation has a com
prehensive program in creativity training that was one of the earliest pro
grams to be established in the automotive Industry. The A.C. Spark Plug 
Program was started in 1955» &nd was developed out of am initial series of 
seminars given by J.E. Arnold to a pilot group of fifteen members of manage
ment (Arnold, 1954*1956). The major objectives of this initial series were 
the development of a change in attitude toward the importance of new ideas, 
the installation of self confidence in the employee's ereative ability, an 
inoreeae in his ability to deal with change, and instruction in some of the 
operational, techniques that can serve as aids in problem solving.

As the program exists at the present time, there are four major ob
jectives. The first of these is the testing of employees for ereative 
ability. The tests used for this purpose were developed by Harris (1955)» 
and measure such factors as idea fluency, uniqueness of ideas, imagination, 
open-mindedness and constructive discontent. After each employee has been 
tested, and the results compared with evaluations made by the man's super
visors, the employee may be reassigned to work which will take greater ad
vantage of his creative ability, which is the seoond objective of the program.

The third objeotive of the Creativity Project is enhancing the em
ployee's creativity by means of enrollment in a formal training course.
Eleven two-hour seminars on various aspects of oreativity and creative 
ability are given to olasses of twelve to fifteen employees. Haefele (1962) 
reported that the seminars included information and discussion in the 
following general areas: The history and objectives of the oourset dif
ferences between judicial and creative thinking) factors affecting crea
tivity; factors promoting or inhibiting oreativity) training the mind to



P. 177

think; gathering data and developing hypotheses; restating the problem 
and rectifying; effects of effort and motivation; values in self-questioning; 
and supervising oreative people. The textual material used in the course 
consists of Osborn's APPLIED IMAGHATION, course material developed by the 
training staff of A.C. Spark Plug, and selected references and articles on 
various aspects of creativity.

The fourth stated objective of the course is the enoouragement of the 
type of supervision that enables employees to use their maximum creative 
ability. This objective is realized through the activities of the training 
course, and by the formal existence of the projeot per se. It is believed 
that these two factors produce a constant awareness of the importance of 
creative ability to the success of the division.

In addition to the test of the participants before and after the 
formal training program, the results of the program are assessed through
out the A.C. Spark Plug division. The training group correctly points 
out, in private correspondence, that it is difficult to determine exactly 
how much of the apparent gain in creative ability is due to a real gain in 
capacity, how much is due to enthusiasm and to the "Hawthorn" effect, how 
much is dus simply to a greater awareness of the nature of creative ability, 
how much is due to self-confidenoe on the part of individuals, and how 
much is due to familiarity with the means for evincing creative thinking. 
However, at the very least, the training group feels that the oourse seems 
to make the employees conscious of new ideas and more confident of their 
oreative ability.

Management within the division reported, in private correspondence, 
that the average "increase in good ideas" from trained employees was above 
4 0 and that the trained employees averaged nearly three times the number 
of patents than untrained control groups. The trained group has also won



a fairly substantial proportion of the division's rewards for individual 
contributions, but it is oorreotly reported that the group was also pre- 
seleoted for their ereative ability.
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D. CREATIVE PB0BLB4 SOLTUG IHSTITUTB

Since 1955* the State University of Hew York at Buffalo has offered 
an annual Creative Peebles Solving Institute (C.P.S.I.) that is open to 
interested individuals. The course has received widespread publicity, and 
is probably the most carefully studied of any of the progress designed to 
cultivate oreativity in adults, (cf. Pames, Meadow, Reese, et al.). It 
is of interest to this study because of these factors, and also because it 
was under the personal control of Osborn, who was one of the leading imple
mentors of creativity training. As such, it is a classical application of 
'brainstorming' techniques and training.

The objectives of the oourse, as stated in the catalog for the 1967 
institute, were as follows:

1. Enhancement of the participant's ability to sense and
define problems, to produoe ideas, and to evaluate and 
to process tentative ideas into usable ideas.

2. Increase of the participant's knowledge of the latest
information (including reoent research at major uni
versities) regarding the nature and nurture of oreative 
ability.

5> Opportunity to learn the use of proven techniques for
maximum production of ideas and for processing tenta
tive ideas into usable ideas.

4. Development of the participant's ability to lead others 
in functioning more creatively.

5. Participation in an exemplary climate for optimum sti
mulation of oreative effort.
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The program was started in 1949 as part of ths School of Eduoation 
of the State University of Mew York at Buffalo, and was organised as a 
semester-long course designed for undergraduate students of the university. 
As such, it was effeotive hut relatively unknown. In 1954, the Creative 
Education Foundation was started "...solely for the purpose of encouraging 
a more oreative trend in American education" by A.E. Osborn. The original 
Board of Trustees included many of the individuals still aotive in the 
organization. Through the efforts of the Creative Education Foundation, 
studies, research, publication, additional programs, fellowships, films, 
records, film strips and abstracts of articles in reprint have been widely 
distributed, and the current CPSI was instituted. Since its inoeption, 
ths majority of ohanges have been in the magnitude of effort, rather than 
in the scope or sequence of materials and methods.

In its present form, the CPSI meets for fivs consecutive days and 
averages thirteen and one-half hours of formal or informal directed acti
vity per day. After an introductory lecture and orientation program, 
first-time enrollees in the Institute devote the first three days to taking 
the equivalent of a semester course in the development of oreative behavior. 
The fourth and fifth days consist of supervised practice of creative prob
lem-solving processes, so that the enrollees can be able to put the theore
tical materials that they have learned to practice in their own personal 
situations. The evening sessions consist of symposiums, films, informal 
discussions covering the creative process in the arts, soiences and edu
oation, and field trips to galleries, researoh institutions, and cultural 
centers. Time iB alioted for library researoh, individual oonferenoes, 
informal group activity, reviews of tapes and individual study. Those that 
have attended previous institutes or courses devote their daytime sessions 
to advanced study and practice.
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Leadership personnel and lecturers are drawn from the fields of edu
cation, business, industrial research, the military, government, sooial 
services, etc.; one hundred and twelve leaders were listed in the oatalog 
for the 1967 session, and included researchers suoh as MacKinnon and C.V. 
Taylor. Student personnel, approximately 750 people, represented every 
region in the United States and nine foreign countries, Student personnel 
were self-selecting in terns of their own interest, their available time 
and their ability to pay the rather substantial tuition and living costs.

Five interrelated types of meetings were geared to the needs and 
interests of the Institute members (Fames, 1967);

1. General sessions were attended by all enrollees for pre
sentations covering developments in creative education, 
creativity eduoation, philosophy of creativity and 
theoretical structures of creativity. These sessions 
were designed to serve as orientation for the course- 
sessions.

2. The course sessions were "learn by doing" workshops, 
related to the general sessions. Participants were 
instructed in creatively processing their practioe 
problems.

5. Convocation seminars were attended by those that had 
attended previous institutes, and consisted of advanced 
study of the theories and practioe of oreativity.

4. Supplementary seminars were offered dealing with the 
use of oreativity in several settings —  eduoation, 
government, business, industry, technology, etc..

5. A newly-instituted "Instructor Development Program" de
signed for leaders in oreativity programs was offered.
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The organization that has been structured to aoooaplish the alas of
the 1967 institute is best described by presenting the day-to-day curricu
lum. Coaparison with other curricula froa past years indicates that thsre 
is very slight difference in either the order of presentation of materials 
or the materials themselves.

The first meeting was an opening general session, designed for pur
poses of orientation to the program and introduction of ths participants 
to each other.

The first day consisted of seven course sessions, with suitable breaks 
for meals and refreshments, and a free period for individual researoh, li
brary work, informal seminars and discussion groups. The material was 
organized into the following areas; 1. Sensing problems and challenges;
2. Recognizing the real problem; 3. Encouraging the oreative process;
4. Idea-finding by finding new associations; 3. Evaluating ideas; 6.
Putting ideas to work; and 7. Fact-finding, problem-finding, idea-finding, 
solution-finding, and acceptance-finding, applying the total process.

The seoond day of the institute had five course sessions; 1. Obser
vation and faot-finding; 2. Application of the total oreative problem- 
solving process to practioe problems; 3. Idea-finding by means of check
lists; 4. Making unusual ideas useful; 5* Applying the total oreative 
problem-solving process to the participant’s own problems. In the evening, 
participants were given the ohoice of attending either of two symposiun- 
workshops, one dealing with the nurture of oreative behavior in others, 
sad the other oonoemed with industrial and organisational use of oreative 
problem-solving.

Practice in applying the problem-solving process to individual prob
lems was continued on the third day, followed by three course sessions; 
"Preparing to stimulate creative behavior in others"; "Anticipating
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challenges in the participant's work and life”; and "Making 'snap' de
cisions creatively". The late afternoon and evening could be spent either 
on a tour of scientific laboratories and researoh organisations in the 
area, or on individual study and reading.

After a general review session on the start of the fourth day, the 
emphasis of the program shifted to the problem of leading others in oreative 
attaeks on problems. The enrollees were divided into small teams of three 
or four people, so that everybody would have opportunities of leading a 
group through the total process. The first leadership session was concerned 
with "Organization and Planning", and had detailed consideration of the 
oreative problem-solving process. The second, third, fourth and fifth 
leadership sessions were alternate "Practioe-experience" and "Critique of 
the practioe-experience" sessions, so that there oould be an immediate 
assessment and analysis of the experiences of the participants. The evening 
session, a symposium, was a series of lectures in the general area of "The 
Creative Prooess in the Arts", followed by a tour of the Albright-Khox Art 
Gallery.

The fifth and final day of the Institute continued the emphasis of 
leadership of others in dealing with problems. The first leadership session 
of the day was structured around the special preparations that must be made 
in defining, planning and leading in problem solving. The second and third 
leadership sessions were a repeat of the "Practioe-experience" followed by 
a "Critique". The last meeting of the Institute was for the formal closing 
comments, announcements and adjournment.

The Osborn concepts of the cultivation of creativity (Osborn, 1953* 
1937*1963) have been the most extensively and carefully studied of any of 
the programs discussed in thie study. Parenthetically, it must be noted 
that the majority of studies of the Oebom schemes have been originated end
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supported by the Creative Eduoation Foundation, which Osborn was instru
mental in founding and which has been involved in continuing Osborn's em
phasis on 'brainstorming' since his death. Currently, the CPSI is the most 
orthodox program existant in its adherence to Osborn's proposals.

Osborn, in his "Applied Imagination", (1953*1957) offered a general 
strategy to operational oreativity that was presented as a model of three 
general functions or tasks. The analysis of this model is of value, since 
it tends to put into a more reasonable perspective the role that "brain
storming" plays as he originally devised the conoept. The aids that were 
offered for the optimal operation of these tasks are of interest, and were 
skills that the individual who is interested in cultivating his own crea
tivity (or the teacher that is interested in cultivating oreativity in others) 
might develop.

Osborn's model was divided into three large areas:
1. Fact-finding —  those aspects that are concerned with 

the collection and collation of information relevant 
to the problem at hand;

2. Idea-finding —  those aspects that are concerned with 
the collection and collation of tentative ideas that 
oan be developed as future potential solutions; and

3* Solution-finding —  those aspects that are concerned 
with assessment, evaluation and implementation of a 
final solution.

Under the general "fact-finding” area, Osborn found two broad sub
divisions that were further subdivided. The first of these broad sub
divisions he called "Problem definition". He quoted Albert Einstein, 
stressing the importance of this part of his model: "The formulation of a
problem is far more often essential than its solution, which may be merely
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a matter of mathematical or experimental skill." (Osborn, 1955, P* 86)
The recognition of the problem, he thought, was dependent on sensitivity, 
on familiarity with the phenomenon in question, on oooasional aooident, on 
obvious hints from oontinuing researoh, on unexplained disparities, and on 
curiosity, in addition to every curious aspeot of human endeavor. The 
second minor sub-division dealt with the clarification and dissection of 
the problem, where the problem was distilled, fractionated, restated, ana
lysed, eto., into components that were manageable and oomprehensible.

His second broad sub-division of "fact-finding", Osborn called "pre
paration”. Three discrete functional differences were recognised in this 
sub-division. The first was "acquisition of data", and dealt with the 
oolleotion of all the various bits and pieces of information that the in
dividual thought were relevant to the problem at hand. The second was the 
analysis of the question and the data by the classical Greoian "Laws of 
Association" —  the analysis of likeness, of contiguity, and of oontrast.
His third functional difference was the limitation of the data acquisition 
process so that the area would be neither 'overlearned', 'under-learned', 
or 'mis-learaed'.

Osborn'b concern with "idea-finding", his seoond general area, has 
been perhaps the most controversial of any of his proposals. It was di
vided into two general broad subdivisions, each of which could exist in 
either of two nodes —  "individual" or "group”. The first broad subdivision 
had two categories —  instinctive production of ideas or deliberate pro
duction of ideas.

Generioally, this concept of "idea finding” is called "brainstorming". 
The term has beoone so nuoh a part of the Anerioan language that the verb 
brainstorm is now included in Webster's International Dictionary, and is 
defined as follows: "To praotiee a conference technique by whioh a group
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attempts to find a solution for a speoifio problem by amassing all the 
ideas spontaneously contributed by its members.”

Specifically, the brainstorm session as proposed by Osborn and as ad
vocated and praetioed by the CPSI is nothing more than a ereative conference 
for the sole purpose of producing a checklist of ideas —  ideas whioh oan 
serve as leads to problem-solutions, and whioh oan be evaluated and further 
prooessed at a later date.

In the early 1950'a, brainstorming beoame too popular too fast, Osborn 
felt, with the result that it was frequently misused. Too many people 
jumped at it as a panacea, and then turned against it when no miraoles re
sulted. Too many people erroneously regarded it as a oomplete problem
solving prooess, whereas Osborn was convinced that it was only one of several 
phases of idea-finding, and idea-finding was only one of the several phases 
of creative problem-solving.

Osborn was convinced that idea-producing conferences would be rela
tively fruitless unless certain speoifio rules were understood by all 
present, and were faithfully followed. His four basic rules were firmly 
stated;

1. Critioisa must be ruled out. Adverse judgement of ideas 
must be withheld until later.

2. "Free-wheeling” must be welcomed. The wilder the idea, 
the better; it is easier to tame down than to think up.

5. Quantity is desirable. The greater the number of ideas, 
the more the likelihood of useful ideas.

4. Combination, "hitchhiking” and improvement are sought.
In addition to contributing ideas of their own, parti
cipants should suggest how ideas of others oan be turned 
into other or more radical ideas, or how two or more
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idea* could be joined into atill another idea.
Osborn thought that the only strietly foraal feature should be a 

written reoord of all the ideas suggested, and this should be reportorial 
rather than stenographic; every idea, crackpot or crackerjack, should be 
written down.

Osborn'8 third large area in his problest-solving model was concerned 
with assessaent, evaluation and implementation of a final solution. He 
believed that there should be an opportunity to suppleaent and evaluate 
this list of ideas generated by the group that originated then, and then 
the list should be subjected to a rigorous oheok-list that refleoted all 
of the functional parameters that might operate on the final solution. After 
this screening, Osborn believed that the ideas should then go on to some 
kind of development, perhaps involving a second brainstorming, much like 
Guilford's "Looping" noted in Plate I.

Subsequent to this developmental stage, the ideas should have been 
verified, attempting to confirm that what looked likely about an idea 
actually was a thing of worth. Osborn believed that idea generation should 
again be brought into play in order to devise the forms of testing which 
could do most to oonfirm or repudiate the value of the idea. He also re
cognized the problems of presentation —  and said that where others needed 
to be persuaded of the worth of an idea, its proponents faced a creative 
challenge. He thought that this was especially true in a siseable organi
sation where the destiny of new ideas was in the hands of high management 
personnel.

Perhaps the most important contribution of the many studies of Osborn's 
theories has been the impetus that they have given to the development of 
other methods of cultivating oreativity, including or rejecting his theories 
in varying degrees. It is of speculative interest, also, to note that the
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techniques that hare brought Osborn's concepts to a very vide segment of 
the American public are the same techniques that made his firm (Barton, 
Burton, Durstine and Osborn) internationally famous as an advertising agency.

Osborn'8 theories and praotioes have been carefully studied, and the 
majority of evidenoe seems to indicate that they are valid —  that they do 
lead to increased idea production by groups and individuals. Touts (1962) 
prepared a study in 1955 of the psychological foundations of Osborn's 
APPLIED IMAGIHATION, whioh Touts described as "a practical method for 
finding imaginative and novel solutions to problems”. His paper is in two 
sections —  the first is a discussion of his experimental results and con
clusions in connection with Osborn's method of finding new solutions, and 
the seoond part is a report, in outline form, of a number of experiments 
investigating the factors influencing the production of imaginative novelty.

Touts suggested that Osborn's "green light stage", when judgement is 
withheld, was a practical method for breaking the restrictions of habit and 
producing the new combinations of ideas that bring solutions to new problems, 
since the individual was instructed to free himself of all inhibitions and 
not to be judicial. He was told to reject nothing. The parameters of 
practicality were ignored, and the individual was to think of anything re
lated to the problem. He was to let his imagination soar stay, and he was 
told to make a long list of suggested solutions. As support, he cited 
Hull (1955) who suggested that a systematic description of "intelligent 
behavior in problem-solving" was "the assembly of habit segments never 
previously associated with each other".

Youts noted that, from the point of view of most experimental psy
chologists, what a person does, and the ideas that he has, are dependent 
upon his particular experience and life history. All that he has seen and 
done, and particularly those actions and thoughts that have been most



P. 189

frequently successful, are part of his repertoire of thoughts and actions. 
These habits are useful because they consist mainly of the suooesaful solu
tions to problems that the person has enoountered, so when the problem 
comes up again, the person has a ready habitual solution that has worked 
in the past.

When new problems appear, the solutions to earlier problems will not 
work and a new way must be found. Usually a person confronted with a new 
problem tries many habitual solutions that have worked with similar prob
lems (H.B. that the analogic process is at work). The difficulty lies in 
the initiation of a novel combination of parts of previous actions into a 
new whole that has relevance to the problem at hand. Habits, Touts and 
Hull agreed, tend to stay in their usual form and to resist segmentation 
and recombination. This, Youts considered, was a demonstration of what 
other experimenters have called "set”, ’'mechanisation" or "rigidity". The 
term "functional fixity", he felt, was related to this area of difficulty —  

it is the condition found when individuals have had trouble seeing the 
familiar object in a new light, or seeing that it was possible to use it 
in a new way. Previous habits were so strong as to exclude new combinations, 
ideas, or habit segments.

Touts suggested that during the ’incubation' period in oreativity, 
when the problem was apparently out of mind, the problem-solver, although 
unaware of it, was trying out many possible solutions. In trying out these 
solutions, the individual made tentative assemblies of habit segments never 
previously combined. Touts raised a curious point when he said that

although we do not know at the present tine why the unsuc
cessful combinations remain unoensoious, nor why the more 
plausible solutions become conscious, it seems likely that 
this is what oocurs. (p. 197)

When the plausible solution beoomes oonsoious, it is oalled "illumination".
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An essential Osborn strategy in problem-solving, Touts believed, was 
that "people oan produce novelty when they are given speoifio enoouragement 
to free themselves of the restraints and fears of being wrong." (p. 197) 
Additionally, Touts offered eight categories of experimental findings to 
support ths factors relevant in Osborn's proposals. In offering these ex
perimental reports, Touts was concerned only with those aepeets that had 
bearing, either directly, by interpolation or by extrapolation, on the 
psychological foundations of strategies for cultivating oreativity in 
adults.

Ton Pangs (1955a) made the following comments on why he thought Os
born's brainstorming technique worked so well.

1. The problem posed is simple and easily understood (e.g., pro
ducing ideas).

2. Mo one bothers to evaluats the ideas that are presented. At the 
moment, no one cares whether the scheme could actually be made to work or 
not.

3. Sinoe no one judges or evaluates the soundness of ideas presented, 
none of the participants feels restricted in any way. Their minds roam in 
search of any idea with no thought of practicality to hinder them.

4. Having witnessed the approving oonments and ohuokles the first 
ideas reoeived, everyone does his best to top it. Competition has entered 
the picture.

5. One person's idea suggests similar ideas to others, thus building 
on what has gone before.

S.J. Parnes, at the University of Buffalo, Mew York, sinoe the late 
1950's, has been deeply involved with Osborn's philosophies and with the 
Creative Problem Solving Institute in Buffalo, Mew Tork. He has brought 
his enthusiasms and insights to the problem of being the spokesman for



p. 191

Osborn's methods. In 1959* h* published "This is Brainstorming” in ADULT 
LEADERSHIP, attempting to olarify the misunderstanding about and criticisms 
of brainstorming. He was oareful to note the distinctions between "brain
storming” as a part of a prooess and oreative problem solving as a whole 
prooess. He said that brainstorming is often misunderstood because the 
overall objective is forgotten. It appears to some people as an end in
stead of a means. He pointed out that the real purpose of brainstorming, 
as well as many other current operational procedures for increasing crea
tivity, is to overoome some of the various blocks that hinder individuals 
from being as productively creative as they might be.

There have been negative findings. Taylor, Berry and Block (1957)* 
possibly reacting to some of the initial claims made for Osborn's sohemes 
and techniques, investigated the success of groups and individuals working 
equal lengths of time on problems requiring creative solutions. Their re
sults indicated that

...although, for eight of the nine problems, a larger mean 
total number of different ideas was produced by those who 
worked first in groups and then alone, an analysis ... 
showed that the difference between the two experimental con
ditions, in number of ideas produoed, ...was not signifi
cant. ...Ho evidenoe is available that it makes any difference 
in number of ideas produced whether group or individual 
work oomee first, (p. 34)

The conclusions that they made included the following:
...when members of a group devote equal time to working 
alone and in a group, more ideas are produoed when wo iking 
alone regardless of whether group or individual work comes 
first, (p. 34)
Meadow and Parnes (1959) designed a study to test the effeots of the 

thirty-hour training course of the Creative Problem Solving Institute of 
the University of Buffalo, whioh emphasised 'brainstorming' as a practice 
for withholding judgement and encouraging hypothesis formation. They at
tempted to measure ohanges in quantity of idsas produoed, quality of ideas
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produoed, and changes in the personality variables of need achievement, 
dominance, and self-control that ocoured as a result of the Institute.

A battery of ten tests was administered to matched experimental and 
control groups at the beginning and at the end of the course. The results 
reported indicated that:

1. the experimental, as compared with the control group, attained sig
nificant increments on two measures of quantity of ideas;

2. the experimental, as compared with the oontrol group, attained 
significant increments on three out of five measures of quality; and

3. the experimental group, as compared with the control group, showed 
a significant inorement on the California Psychological Inventory'"dominance" 
scale.

They ooncluded that the creative problem solving course produced a 
significant increment on certain ability measures associated with praotical 
creativity and on the personality variable dominance.

Parnes and Meadow (1959) designed a study to determine whether the 
brainstorming instructions would be effective with untrained students who 
had never received previous instruction in the method. Three dimensions 
were to be tested; whether there would be an increment in the absolute 
number of quality ideas on two oreative ability problems; whether inter
action effects (of non-brainstorming instructions on subsequent brainstorming 
instructions) would actually inhibit the production of quality ideas; and 
whether a course in creative problem solving, whioh has emphasized brain
storming techniques, would inerease the absolute number of quality ideas 
that a group oould produce as opposed to a group that has just reoeived the 
instructions onoe.

They found that significantly mere good quality ideas were produoed 
under brainstorming instructions than under nonbrainstorming instructions.
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They found that the individuals trained in a oreative problem-solving 
course that was structured to include extensive brainstorming practice ac
tually did yield a greater number of good quality ideas than the individuals 
who were untrained.

Fames and Meadow also suggested that the efficacy of brainstorming 
in producing an inorement in good ideas was possibly the result of the in
creased quantity of ideas encouraged by themethod, at least in the kind of 
problem used in this experiment. They thought that

...it is likely that, in the customary course of daily 
thinking, some ideas are inhibited by individuals because 
of fear of oriticism from self or others. The brain
storming instruction, in reducing this inhibitory factor 
and encouraging a greater quantity of ideas, seems to in
crease also the number of good quality ideas produoed.
(They further interpreted the findings to indicate that)
...the brainstorming instruction is an effeotive method 
for increasing the production of good ideas in a parti
cular type of oreative thinking problem, and that it is 
even more effective if preceded by extensive training 
and practice, (p. 176)
Meadow, Fames and Reese (1959) studied the effects on oreative prob

lem-solving of instructions to express solutions without evaluation (brain
storming) and instructions whioh required only solutions of good quality 
and which involved a penalty for solutions of bad quality (nonbrainstorming).

The major findings of ths experiment were that (a) significantly more 
good solutions were produoed under the brainstorming instructions than 
under the nonbrainstorming instructions; (b) significantly more good solu
tions were produoed under the brainstorming instructions when they were 
given first than when they followed nonbrainstorming instructions. They 
found no significant difference in the nonbrainstorming performances of 
the test periods.

Parnes and Meadow (i960) attempted to investigate the question as to 
whether the inorement in oreative productivity which had appeared by the
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•nd of a Creative Problem Solving Institute course persisted for at least 
eight months after termination of the course. Experimental and control 
groups, matched for vocabulary ability, were compared on six oreative ability 
tests which had yielded significant or nearly significant differentiation 
in a previous experiment evaluating the course.

The results indicated that the experimental group outperformed two 
separate control groupe on all of the measures used. Two of the individuals 
in the experimental group had completed the course eight months before testing; 
fifteen had oompleted the oourse one to two years before testing; four had 
oompleted the course two to three years before testing; and three individuals 
had oompleted the course three to four years before testing. Parnes and 
Meadow concluded that training in ereative thinking, as conducted by the 
Creative Problem-Solving Institute, persists.

Meins (i960), in a study of the influences of coursss that were 
taught using techniques that included brainstorming had on the general orea
tivity level of young adults, found that 1. psychological factors in the 
individual that correlated with individual creativity oan be enhanoed by 
such teaching methods; and 2. greater aesthetic independence, greater per
sonal involvement, and increased perception result. He noted the ramifi
cations of such conclusions, and stated that it beoomes a aural obligation 
of every aspect of the eduoational endeavour to enoourage creative thinking.

Parnes (l96la) was interested in the temporal order of quality ideas 
during a period of creative production of an individual, and found that 
signifieantly more good ideas appear in the second half of idea lists. He 
also found a significant relationship between total quantity and total quality 
scores. When the experiment was duplicated with individuals trained in the 
use of brainstorming principles, he found signifioantly more good ideas ap
pear in the final third of the individual's idea lists. He conoluded that
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extended effort in producing ideas on a creative thinking problem, using 
brainstorming techniques, produces a greater proportion of good ideas among 
the later ideas on the lists.

Parnes (1961b), in an artiole in STUDIES IE AST EDUCATIOH, published a 
summary of his previous seven year's work and made the following conclusions:

1. Creative imagination can be deliberately developed.
2. Creative problem-solving courses can measurably improve the a- 

bility of students of average intelligence to produce good ideas, the cri
teria of quality being uniqueness and usefulness.

3. A systematic course of instruction in applied imagination (such 
as that offered by the Creative Problem-Solving Institute of the University 
of Buffalo, New York) can also produce significant gains in personality 
traits such as confidence, initiative and leadership potential, (of. also
Arici, 1965)
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E. MISCELUJBOUS PROGRAMS

The Gary Work* Program of U.S. Stool Corporation's Gary, Indiana plant 
parallels in many aspoots tho Gordon "Syneetios” program. Tho Gary Works 
Prograa was started in April, 195^, as an extension of the ooapany's 
Management Development course. Its major objective was to raise the crea
tive ability of the supervisory level. Since its ineeption, more than a 
thousand supervisory employees have participated in the course.

The Gary Works program differs from most other company programs in 
that a whole week is set aside for the course. The group, usually about 
thirty people, is taken to the company's youth camp about fifteen miles 
from the plant. Each group consists of men taken on a quota basis from 
various sections of the plant. This provides an important side effect in 
that individuals are exposed to the problems in other areas of the plant.

The leaders who conduct the course are chosen from the company per
sonnel. They have previously taken the course, and have also participated 
in a special two week oourse for leadership personnel. The leaders play an 
important role in developing each oourse program within the over-all frame
work established by C.K. Teraan (of. Whiting, 1958, p. 147)

Integrated into this program on creative thinking is some training 
in public speaking. However, the subjects for the participant's speeches 
are usually related to the subjeot of creativity in some other way or other.

The first day is spent outlining the objeotives of the oourse. Usually, 
a first brainstorming session is also held at this time. The afternoon is 
devoted to public speaking, the speeoh topic usually dealing with a subject 
or someone that is creative.

The morning of the second day is devoted to more discussion of the
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objectives of the oourse, and an introduotion to the cheoklist technique.
A brainstorming session on some problem in the plant is also held. The 
afternoon is again devoted to public speaking. The pattern for the third 
day is similar to that of the seoond.

On the fourth morning, the participants are divided into groups of 
eight. At this time, Arnold's (l954»1956) case study on the imaginary 
planet Aroturus IV is given to the group. That afternoon, the group seleots 
a problem from the plant and returns to obtain background information. The 
fifth morning is spent brainstorming an idea list for the solution for this 
existing problem. On the last afternoon, the solution is reported and 
written up, and the prooess through which the problem was solved is re
viewed by the group.

It is felt that this concentrated course offers advantages over a 
more orthodox oourse, spread over a longer period. For an entire week, 
each participant devotes himself exclusively to the study of creativity 
and problem solving, and hopefully becomes saturated.

However, to obtain full value from a course of this type, it is felt 
by the oompany that some sort of a continuing program should be set up to 
keep fresh the interest in oreativity and new ideas. At the Gary Works, 
about sixty task forces are working on oompany problems, using brainstorming 
and other methods learned through the one-week course, hoping to realize 
the full benefit of the program.

Similar to the U.S. Steel program is the Dew Chemical "Program for 
Upgrading Creativeness in Research" at Midland, Michigan, as reported in 
private correspondence from L.C. Repuooi. It is currently being followed 
experimentally with a small group of research personnel. The program is 
designed to upgrade the creative abilities of the five or six people in
volved. It is the opinion of the Psychology Department of Dow Chemical
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Company that more cooperation can be gotten for a program of this scope 
at this time than for a more complex program. The program is designed to 
oooapy six sessions of three to eix hours oaoh on company time, plus an 
indeterminate amount of homework. The experimental curriculum for the 
sessions is as followst

Session 1. The value of oreativeness in research in general is dis
cussed, and the importance of the subject to the oompany and to the indi
vidual is emphasized. The fact that creative ability can be improved 
through discussion and practice is explained. The individuals are asked 
to agree to cooperate on a program of practioe without detailing exactly 
how this is to be accomplished.

The trainee is asked to choose at random (blindly) five problems from 
Yate's (1948) 2100 NEEDED INVENTIONS, and then to select the most desirable 
or interesting of the problems. He is to work at home, listing as many 
solutions to the problem as possible and returning them when he has finished.

Session 2. The list of solutions is filed for future reference with
out discussion in detail. Further discussion as to the advantages of crea
tive ability and oreative problem-solving techniques is instituted. The 
trainees are asked to read Osborn's APPLIED IMAGINATION, and to discuss 
some of the book's contributions.

Session 5. Assuming that four to six people are cooperating in the 
program at the same time, this session is a joint discussion of Osborn from 
a critical and a constructive point of view. Individual expression of crea
tive thought prooesses is emphasised. (Repuooi feels that the major point 
of the whole program is that discussion and practice on the oreative thought 
process will develop more effective thinking in researeh.) Notes are made 
of the various points diseussed. Each person ehooses five more problems 
from the list for further practioe, and are told that they will be asked
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to discuss thsir mechanics of thinking about the problems at the next session.
Sessions 4.5 and 6. Group disoussions about the methods of arriving 

at solutions are repeated, and eaoh week, practice with five new problems 
is continued, striving for an increase in the number of solutions to eaoh 
of the five problems. Eaoh person is encouraged to praotioe this approach 
to his research work, and "brainstorming" sessions are arranged relevant to 
research problems.

Repuoci has reported a 182^ increase in the production of solutions 
to randomly chosen problems as a result of training. He also indicates that 
subsequent efforts by this group on practieal problems yielded possible 108 
solutions, and that 77 of the solutions were of sufficient value to be con
sidered seriously.

The Chemistry Department of Procter and Gamble Company, under the 
leadership of J.W. Haefele (1962) established a group oreativity training 
method that Haefele called the "Collective Notebook”, or CNB method. It is 
predicated upon the selection of a group of oompetent people who under
stand the purpose of a selected project and who agree to oooperate.

In the participating/training group, each man received a notebook in 
whioh is printed a problem of major soope, and a very broad and general pre
sentation of preparative material. Each man was to record, in his notebook, 
onoe to several times a day, his thoughts and ideas on the problem, for a 
period of ŝ sonth. At the end of this period, he was then to summarise his 
best idea on the problem, his suggestions for fruitful directions to ex
plore in regard to the problem, and other new ideas, aside from the main 
problem. At a speoified time, each man hands the book in to the coordinator.

The material in the notebooks was to be carefully studied and corre
lated by a coordinator who was skilled in organising and summarising such 
a mass of material. He would give full time to this study, and he would
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prepare a detailed summary, with credit given to those especially deserving 
of it. When this summary was completed, all participants were to see all 
notebooks, and a final oreative discussion of any length was to be held by 
any or all of the participants.

Haefele pointed out that the preparative work in the notebooks should 
be done by a team which would include a writer able to draft orisp state
ments, and an artist or draftsman able to make meaningful and communicative 
drawings and diagrams. In this way, the participant would find this pre
liminary work done for him, and would also find places left for him to do 
his own diagrams, to ask his own questions and to make his comments. Haefele 
believed that the participants would be stimulated as they noted their own 
oreative personality emerging, and would be encouraged by the challenge of 
individual contribution.

Haefele recommended that the individual's recording be permitted to 
take many forms. The records might be ideas for solutions to the problem, 
they might be related or unrelated ideas, interesting facts, reoolleetions, 
material read that seemed to bear on the subject, or any material that was 
associated in the mind of the participant with the problem at hand. The 
recordings night include new symbolisations, new analogies, new replies to 
the stimulative questions, expressive verbal terminologies, or the state
ment, "nothing to write tonight."

Haefele's CNB method identified four general kinds of stimulative 
questions that the participants should be trained to use.

1. Simple and direct changes. What would happen if I 
doubled it? Reversed it? Used only a part of it?
Combined it with something else?

2. Enforced broad exploration. What six qualities can be 
listed which, if present in a thing, would make it an
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improvements most likely to be announced in your field in 
the next few years. Or, name four things that a given pro
duct is like. Do theee analogies suggest any new product 
along the same line?

5. Rousing remote associations. List the three most unusual 
properties belonging to three substanees that you know.
How oould eaoh make a saleable product? Or, oan you 
think of a strong symbol that might be desoriptive of 
your new product, like a lamb for spring, an hour-glass 
for time, the Sphinx for mystery, a dove for peaoe? As 
an example, an anti-cavity toothpaste might use the symbol 
of the shield of Richard the Lion-Hearted.

4. Off-trail hints. What sound does it suggest? What taste, 
what smell? In it's ideal form, should it feel smooth,
soft, warn, dry, slippery, eto.?

Haefele indicated that one of the speoial aids in the CEB method was 
recurrent stimulation by suggestive material distributed to the partici
pants at frequent intervals. This material usually would consist of precis 
of relevant artioles, and was meant to furnish further pveparative material, 
to stimulate flagging ideas and interest, and to provide new associations.

Haefele oorreotly pointed out that the literature reports a number of 
instances of notebook methods for the study of creativity, and cited Bahle's 
(1934) study of musicians, and Eindhoven and Tinaoke's (1952) study of 
painters as examples. He noted that in these oases the notebook was a side 
issue, but the question was raised, what if there WAS emphasis on the note
books and on the ideas that they contained? It is of interest to note that
artists, with their sketoh books, and writers, with their journals, have
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long been advocates of notebook methods. It is also of interest to note that 
artists are much aore interested in seeing another artist's sketchbook than 
they are in seeing "finished'' works, and that writers usually are more in
terested in another writer's journals than they are in widely acclaimed pieces.

The Rutgers University prograa was closely related to the Haefele CRB 
method. (TORTURE, May, 1958) It was a one-seawater prograa for engineering 
students, and it included instruction and practioe in basio research tech
niques, in the oreative process and its mental blocks, in overcoming some 
of the blooks and obstructions, and in a group problem. One class ohose, 
for Instance, solar energy. The subject was subdivided, and assigned seg
ments to class members on the basis of individual skills. The intention 
was to read, think, confer, and fuse all experience toward a broad state
ment or solution.

J.E. Arnold (1953*1954*1956) offered a series of courses in creative 
thinking at the Massachusetts Institute of Technology that have bean widely 
reported. He believed that a dear understanding of the parameters of a 
problem would lead away from stereotypes and traditional solutions. Per
haps the best known assignment was his request for students to design the 
equipment (houses, transportation, etc.) for the hypothetical Methananian 
people of a cold, heavy planet near Arcturns. The limitations were stated 
as follows t

Arcturus IV is the fourth planet out from the sun alpha 
Bootis, 53 light-years from our solar system. It was first 
oontaoted by a member of the Solar and Galactic Explorers'
Union on January 22, 2951* It is a large planet, 12 x 10^ 
meters in diameter, having a mass of 60 x 102^ grams, and 
the aooeleration of gravity at the surface is 11,000 oenti- 
meters per second squared. It is a distance of 1,800 x 10^
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■lies from Aroturue, and its sidereal period is 49>4 earth 
years. The length of day is 159 hours| the atmosphere is 
largely methane; and the mean temperatures range from -50 C* 
in the summer to -110 C* in winter.

It was further hypothecated that the inhabitants were feathered and rela
tively weak-boned. The students, in their solutions, must have taken into 
account the physiology of the inhabitants, the strength of materials at 
the ambient temperatures, the light level, etc., etc..

The MeCaim-Erickson Marketing Cosmunioations Workshop was one of the 
wider-in-scope oompany training programs in that it has integrated study 
of the oreative prooess and problem-solving techniques into many of its 
management development activities, according to Whiting (1958). Among 
the most outstanding of these activities were the "Advanced Projeots", in 
which a group of middle and top management personnel used a creative problem- 
solving approach to make significant contributions to the theory and practice 
of marketing. One of these projects addressed itself specifically to the 
study of the creative process.

One faoet of the McCann-Erickson management development program that 
should be mentioned was the "Executive Methods Seminar", oonduoted by Dr.
R.P. Holston. These seminars, which are held out of town in an academic 
setting such as Arden House in Harriman, Hew York, have been offered since 
1956 to key management personnel. This has been an intensive oourse in 
problem solving, communications, and creative thinking, and has consisted 
of a full week of breakfast-to-bedtime sessions. It was patterned after 
the Osborn system as developed by the University of Ikiffalo and the Crea
tive Problem Solving Institute. Follow-up sessions for past participants 
in the "Executive Methods Seminar" are held on a regular basis in the Mar
keting Communications Workshop, (of. Arden House Conference on Motivating
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the Creative Process, 1957)
Pames (1967) listed methods and educational programs for stimulating 

creativity. There were two major intentions for the listing; 1. as a 
souroe of references for the study of particular methods and programs; 2. 
as an indication of their interrelationship. He made no attempt to provide 
explanations of the various methods and programs, nor was the list intended 
to be complete or eritioal. The items that he listed were not of equal 
quality or importance —  they were merely representative of the kinds of 
methods and programs in use. A principal reference follows each typology.

1. Attribute Listing (Crawford, 1964)* emphasizing the detailed ob

servation of each particular characteristic and quality of an item or a 
situation, so that attempts oan then be made to see it out of context or 
relate it to a different item.

2. Awareness Development (Peris, F.S., et al., 195l)» a program to 
inorease the individual's sensitivity to what is going on within himself 
and how he relates to the here and now.

3. Biographical Film Program (Drews & Knowland, 1963), a program of 
ten documentary biographical films and a text book, offering filmed eon- 
taot with exemplary personalities and opportunities to draw from the indi
vidual's own inner resources in self-expression.

4. Bionics (Bionics, 1963), a teohnique which seeks disoovery in 
nature, identifying things which are related to the solution of man's prob
lems. For example, the attributes of the eye of a beetle have suggested 
new types of groundspeed indicators for aircraft.

5. Brainstorming (Osborn, 1963)*
6. Checklists (Osborn, 1963), focusing the attention on a logioal 

list of diverse categories to which the problem oould oonoeivably relate.
7. Creative Analysis (Samson, 1965* Upton and Sampson, 1964,
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Upton, 1961, Brunollo, 1967, Heohinger, i960), proposing exercises designed 
to increase the individual's facility in discovering relationships within 
the knowledge he possesses, and thereby creating new knowledge.

8. Creative Sub-self (Brown, C.I., 1964,1965), emphasizing a "crea
tivity symbol” that beoomes an invitation for the "oreative sub-self" in 
somewhat the same way as "deferred judgement" allows freedom for the imagi
native response. This is related to the notion used by some systems of a 
"green light for go”, urging divergence and acceptance, and of a "red light 
for stop”, urging convergence and judgement.

9. Creative Behavior Guidebook (Pames, 1967), a program for adults 
and young adults, designed to remove internal governors and to provide prac
tice in stretching the imagination in problem finding and problem solving.

10. Forced Relationships (Whiting, 1958), offering specific types of 
exercises designed to derive new combinations of items and thoughts, similar 
to Haefele's "Foroed Inventories" (1962).

11. General Semantics (Hayakawa, 1949), advocating approaches which 
help the individual discover multiple meanings and relationships in words, 
concepts and expressions, (cf. also True, 1956)

12. Incident Process (Pigors and Plgors, 1961), a problem-solving 
approach (and/or a training program) that stresses multiple viewpoints and 
broad searches for problem elements.

13* Kepner-Tregoe Method (Kepner and Tregoe, 1965), and management 
system.

14. Morphological Analysis (Allen, 1962).
15. Problem-Solving Training (Anderson, R.C., 1965), a prograa to de

velop problem-solving skills in high-IQ children but applicable to adults, 
consisting of "games”, (of. also Allen, Allen and Miller, 1965*)

16. Productive-Divergent Thinking Model (Eberle, 1967), an approach
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designed to help teaohers integrate the teaching of faotors such as fluency, 
flexibility, originality, ete., with the speeific parameters of subject matter.

17. Productive Thinking Program (Eberle, 1967; Williams, 1966). A 
self-instructional program for bright ohildren, but applicable to adults.
It attempts to increase the number of elements that are taken into con
sideration in problem-solving.

18. Psyohodramatic Approaches (Moreno, 1953), including a variety 
of techniques suoh as role playing and role reversal. In psyohodrama, the 
attempt is made to bring into focus all elements of an individual's problem; 
in sooiodrama, the emphasis is on shared problems of group members. Ele
ments of these techniques have been used in various types of eduoational 
settings and training programs.

19. Self-Enhancing Eduoation (Randolph and Howe, 1967), using the 
principles of creative problem solving, including education for developing 
a "creative set”, as well as solving one's own problems.

20. Self-Instruotional Course in Applied Imagination, (Osborn, 1963; 
P&mes, 1967), a programmed set of 28 self-instructional booklets covering 
much of the material in (9) above.

21. Sensitivity Training ("T" Group), (Bradford, et al., 1964), * 
training program designed to help a person gain insight into himself and 
his functioning in a group. It attempts to increase the individual's re
ceptivity to ideas and viewpoints, and to free him from unconscious inhibitors.

22. Syneotios (Operational Creativity), (Gordon, 1961)
23. Torrance Programswd Experiences ("Sounds and Images") (Cunnington 

and Torrance, 1965), offering exereise books, records and biographical re
cordings about oreative people, providing examples, stimuli and opportunities 
for making fresh, imaginative assooiations.

24. Value Engineering (Value Analysis) (Falcon, 1964; Miles, 1961),
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applying general principles of oreative problem solving to group efforts 
toward oost reduction, temporal economy, etc..

25* Wff'n Proof (Allen, L.E., et al., 1965), a symbolic logic game 
designed to increase the individual's ability to disoover new relationships 
in a logical manner.

26. Work Simplification (Goodwin, 1958; Morgenson, 1965)* An indus
trial training program that applies some of the general principles of crea
tive problem solving to the simplification of operations and prooedures, 
and provides opportunities for personnel to use their mental resouroes in 
improving organizational operations, using engineering principles.
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X. COHCUJSIOES

The conclusions of this study fall into three general areas, consis
tent with the scope, sequence, oharaoter and nature of the programs noted,
consistant with the factors that hare been identified with the functioning 
of the creative person, and consistent with those eleaents that seea to have 
acted as causal factors for evolution and change in the history of aankind.

First,of all, it is axiomatic that creativity is desirable, (if not, 
the programs cited could be 'reversed' and used to deliberately discourage 
creativity!) It must be recognized that creativity has not always been
sanctioned as well as it seems to be at the present time. McLuhan (1966)
commented on some of the historical oonoepts of oreativity, and noted that 
in the ancient world, "intuitive awareness", "breaking boundries" and "sudden 
innovation" were seen as a kind of "point of no return" and as a deliberate 
violation of cultural norms. In Classical Greece, this was the "hubris" 
of the dramatists —  a kind of blindness or general sealing-off of awareness 
of a total field. Munro (n.d.) has been concerned with the older oulture's 
theories of man's degeneration from a Golden Age; he noted that Classical 
Greece venerated Homer and even older heros, but by the Rennaissanee in 
Europe, the Greeks themselves were put upon a pedestal and were assumed un
surpassable. It is possibly unique to this oulture that our heros are our
selves, and our preoccupations are not with the past, but with the present 
and, hopefully, the future. We have changed, we are changing, and we advo
cate changes.

In an evocative essay on "Evolution in the Arts", Munro (n.d.) saw 
three general areas of factors that were related to evolution and ohange 
in human activity and institutions —  the first of these was that area im
mediately a part of the human being, and consisted of all of the hereditary,
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biological, genetic, psychological and physiological factors that were part 
of the normal human being. The second area considered the environmental 
factors of climate, geography, and natural environment and resource. The 
third was centered in the social and cultural environmental factors —  the 
social institutions, organisations and environments that humens had oreated.

Munro (much like Rokeaoh's "spheres of approaohability" (i960)) then 
plaoed these three areas into four different sones of immediacy as they re
lated to the individual. His first and most remote zone was oonoemed with 
the widespread, stable, constant and long-enduring factors of human needs 
on the broadest and widest scope. For instanoe, if climate, geography and 
natural environment were considered in these oontexts, the longest history 
of the land masses of the earth would have to be oonsidered as they related 
to human change and evolution. His second zone is intermediate in scope 
and stability, and is concerned with the times of decades and oenturies, 
and with the ebb and flow of civilizations. The third zone is concerned 
with the local, short-lived and transitory factors that are part of the 
immediate matrix of the individual —  his own personal history, his im
mediate and extended family, his micro-environment and those things that 
are of intimate and close concern. The fourth zone, Munro sees as internal 
to the individual —  "...the individual as cause and causing...".

Considering the immediate matrix of the individual, and to a lesser 
extent, the areas internal to the individual as those available to change,
I find that there are three general areas in whioh speoifie factors in 
programs designed to cultivate creativity in adults nay be plaoed:

1. the area of emotional/psyohologioal factors,
2. the area of technical/intellectual factors, and
3. the area of sooial/soeiologioal factors.

These general areas must not be oonsidered as mutually exolusive, because
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they are all part of the human being. Instead, they must be thought of as 
polarities —  directions toward nuolei, but always in reference to other 
nuclei, —  or as 'degrees of freedom', such as the traditional east/west, 
north/south, up/down or pitoh/roll/yaw. The problems of graphically, logi
cally or verbally classifying phenomenon has long been a consideration of 
the disciplines of aynbology and symbolic logic; the work of George Boole 
(b. 1790, d. I864) is of great importance in understanding such constructs, 
but an extensive discussion of the philosophy of Venn diagrams is beyond 
the scope of this study (Langer, 1953).

The programs have been analysed for factors that they specifically 
mention as being a goal, an aspect, a skill and/or a vectorial change that 
is expected and desired within the individual. Twenty-six factors have 
been identified, but the initial identification has remained unweighted.
A. Ebotional/psyohological faotors

1. Creating a sense of the worth of the creativity and creative 
ideas of the individual.

2. Developing a tolerance of ambiguity.
3. Increasing the sensitivity of the individual to environmental 

and internal stimuli.
4. Developing a tolerance of new ideas.
5. Eliminating and/or modifying confining habits, patterns and 

sets.
6. Creating internal discontents and motivations.
7. Developing a feeling of inspiration.
8. Stimulating the individual to activity.
9. Developing emotional literacy in the individual.

B. Teohnioal/intellectual faotors.
1. Developing skill in identifying problems.
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2. Encouraging the habit of working out ideas to their fullest 
implications.

3. Ehoouraging the Manipulation of things and ideas.
4. Aieouraging and Baking effective • elf-initiated learning.
3. Encouraging the acquisition of information in a variety of

fields.
6. Developing the ability to transfer learnings and conoepts.
7. Developing the skills of analysis of episodes and events.
8. Deducing the rules that relate variables.
9. Developing a sense of direction, as a guidance faotor.
10. Developing the skills of systematic assessment and evaluation

of ideas.
11. Ehoouraging the logical inplimentation of ideas.
12. Giving information about the creative process.
13* Developing the skills of constructive criticism, as opposed 

to criticism.
C. Sociological/environmental manipulative skills.

1. Creating a climate of opinion that values creative thinking.
2. Creating a olimate of opinion that will permit implimentation

of oreative thinking.
3. Developing the skills of avoiding peer sanctions and/or of 

gaining peer acceptance.
4. Destroying the sense of "awe" of masterpieces.
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A. BOTIOIAL/PSYCHOLQGICAL FACTORS

The first factor in this group, creating in the individual a sense 
of his own worth, a sense of his own creativity and a sense of the worth of 
the ideas that he geminates, is fundaaental to nearly all of the prograas 
cited and is nentioned in nearly all of the studies that deal with the psy
chological aspects of oreativity. Sometimes this is stated in terns of the 
elimination of threats, or has been studied by deliberately introducing a 
threatening or self-demeaning dimension into the situation being studied. 
Specifically, the worth of the individual can be considered to be funda
mental to the oreative process, and any strategies designed to reeetablish 
the worth of the individual and his belief in himself are essential. Studies 
that reflect on this dimension of the teaching of creativity are as followst 
Abelson, 1963; Allport, 1935; Anderson & Monroe, 1946; Ansalone & Stahl,
1967; Asch, 1936; Babbitt, 1932; Balin, I960; Beittel, 1934; Chambers, 1964; 
Cowen, 1952; Dentier & Mackler, 1964; Gruen, I960; Haven, 1964; Lamarus & 
Eriksen, 1932; Maslow, 1938; Montgomery, 1957; Myden, 1957; Hankin, 1935; 
Smith, 1944; Wallen, 1958; Wilson, 1953.

The seoond factor is concerned with the development of a tolerance of 
ambiguity in the individual. The schemas and models that deal with the 
creative process as it occurs in individuals have all stressed a time of 
gestation, a time for the manipulation of ideas, notions and thoughts with
out a too-early emphasis, internal or external, on arriving at a specifio 
solution. As Hull (1935) noted, great emphasis is placed, in this particular 
A m e r i c a n / W e s t e r n  European culture, on a pseudo-efficiency that is epitomised 
by Robert's Rules of Parlimentary Order. Hull sarcastically commented that 
the normal method of resolving any problem is to reduoe all of the ranges
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of possibilities to two opposite alternatives, and then vote upon then.
Much of the present 'training' of our young people (as opposed to 'eduoation') 
is toward this clear diohotonising of ranges of possibilities, and the nor
mative behavior is to immediately eliminate ambiguity. Therefore, training 
in the toleration of ambiguity is of great importance.

It is during this period of ambiguity that probably much of the new 
insights, the tentative solutions and the assessments and restatements of 
the problem occur within the individual. Smith (1959) reenforced this oon- 
cept when he said that it was during an initial period of indeeision that 
the individual collected raw material from the world around him. He be
lieved that the quantity of material collected and what was done with it 
would determine the quality and quantity of the oreative output, but that 
the materials collected should not be pigeonholed into preoonoieved notions.
He was aware that for the unoreative, this kind of drinking-in of experiences 
and information tended to produce a kind of psychological indigestion, but 
for the oreative person who was tolerant of ambiguity, this would make a 
rich and evocative compost heap for the production of ideas.

One of the reasons that programs attempt to develop a toleration for 
ambiguity is to give the individual more time for daydreaming, for 'playing' 
with the problem, for gathering ancillary information and for assessing 
possible solutions. Adamson and Taylor (1953) tested the hypothesis that 
the 'set' of an individual will decrease when there is an increase in time 
following the initial usage of an object. They found that functional fixedness 
did deorease with tine. They also warned about instilling anti-oreative 
"sets" —  they found that people who established "sets” easily usually had 
a hard time overcoming them. Rokeaoh (1950) was also oonoemed with the time 
available to the individual in solving problems —  he worked with Duekner's 
water-jar problem, and found that an increased tine for peroeption decreased
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both tho rigidity of thinking and tho tendency to use established habit 
patterns.

The aspects of intolerance for ambiguity —  pressure toward a solu
tion —  were studied by McKinney (1933). He found that the mere introduc
tion of a dock ringing periodically oaused a consistent increase in errors 
in asse learning, in aultiplioation and in notor coordination. He found 
that the addition of a tine limit and a suggestion of inferiority oaused 
a still greater increase in errors, and that the stress conditions oaused 
a neasured difference in attitude, a change in sooial behavior and a change 
in notor control patterns toward greater unsteadiness. He concluded that 
stress inhibits learning and thinking, and that pressures that emphasised 
immediate correct solutions were most destructive.

Henry (1957) reoognized this faotor in his excellent theoretioal dis
cussion of data recombination, when he proposed a generalized formula for 
understanding the complex relationships of data and tine. He suggested

...if n stand8 for the number of things combined, t for the 
time spent in recalling and combining each thing, m for the 
method of recall and combination, and f stands for "...is a
function of...", the following equation may be set up*

n “ f ( p .  149)

In other words, if the individual is willing to withhold and tolerate a 
time of gestation of ideas, and if he is willing to let seemingly irrele
vant ideas and notions enter into his thinking processes, then the number 
of ideas that he will have will be increased.

This aspect of oreative behavior and its importance in the oreative 
process has been central in the following studies! Ackoff, Gupta A Minos, 
1962; Adamson, 1952; M.S. alien, et. al., I960; H.H. Anderson, et al.,
1942; Barron, 19541 Beittel A Burkhard, 1964; Biber, 1959; Busk A Chapman,
1963; Combs A Taylor, 1952; Dunoan, 1959; Kberle, 1967, Freeman, 1965;
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Gardner, 1963; Hadamard, 1945} Kettner, 1959; MacKinnon, 1962a; Meier,
1931; Mead, 1951; Miel, 1961; H. Oebom, 19271 Poinoare (n.d.); Pylyshyn, 
1963; Sachs, 1951; Warren & Heist, I960; Touts, 1962.

The third factor, increasing the sensitivity of the individual to en
vironmental and internal stimuli, deals also with increasing the sensitivity 
of the individual to problems —  identifying the areas that are problems,
and assessing the materials and teohniques that he has that might serve
in solving them.

The programs noted in this study emphasise the use of symbols and 
analogies in the formulation of problems and problem definitions. They 
are in agreement that the symbolization should be directed to move from ab
straction toward sense experience, and should appeal to all of the senses. 
Haefele (1962) noted that, in the problems of oreating music, Sibelius 
transmuted odor to sound, Weber changed sight to sound, and Hirseh changed 
texture to sound. He also noted that the sensitivity of the individual 
generally proceeded from non-specific toward specific —  from a broad state
ment of the problem to restatement of the problem in more effective terms 
to direction decisions in which materials must be oonsidered.

The need for sensitizing the individual toward transient phenomena 
is strongly emphasized. Adams (1957) noted that the awareness for insights 
must be cultivated, and that "...an important idea nay cross the mind like 
any stray thought". Relevant to this awareness, Arnold summarized nine 
conditions that are oondusive to sensitivity to stimuli;

1. Interest in the problem and a desire to solve it.
2. Absence of other problems crowding in on the individual.
3. A large store of pertinent information.
4. The information that the individual has is worked over, 

well-digested and available.
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5. A sense of well being.
6. A sense of freedom from interruption.
7. An absenoe of obstacles to the functioning of the mind —  

worry, unobtainable rewards, unsympathetic environment, 
hostile social environment, eto..

8. The application of direct stimulation toward evocation —  

reading, discussion, etc..
9. The provision of opportunities for quiet and reflection 

for the emergence of insights.
(quoted in Haefele, 1962, p. 101)

Arnold further classified blocks to awareness of stimuli into three general 
categories —  perceptual, an inability to see the new implications behind 
observations; cultural, an inability to break free of the ingrained beliefs 
everyone has; emotional, an inability to break free of hampering personal 
fears and attitudes. He assumes that all three are covered in one word —  

routine. "Routine perception, routine living in a given cultural matrix, 
routinely personal emotional reactions, immediate and ingrained —  all 
stand in the way of creating and appreciating new combinations". (Arnold, 
1956, p. 20)

The importance of perceptual awareness to stimuli is further treated 
in the following studies: Allen, Allen & Miller, 1965; Allport, 1938;
Ardis A Fraser, 1956; Aveling, et al., 1927; Beardslee A Wertheimer, 1958; 
Biroh, 1945*; Blake A Ramsey, 1951; Bois, 1957; Bruner A Goodman, 1947;
Dember, I960; Ehrenzweig, 1953; Deuba, 1958; Maisell, 1958; Marsh A Worden, 
1956; Mooney, 1956; Schachtel, 1959; Seelhorst, I960; Smythies, 1956; Suchman, 
1960,1961; Torranoe A Hanson, 1965; Walkup, 1965; Wilson, 1953*

The development of tolerance toward new ideas is recognized as a 
problem as it relates to the individual who is proposing the new idea, as
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it relates to the individual who is faced with an unexpected newness, and 
as it relates to the individual and his sooial matrix, whether the individual 
is proposing the innovation or whether he is faoed with an innovative matrix. 
Lionberger's (i960) particularly relevant discussion of the problems implicit 
in the adoption of new praotioes distinguished sharply between the neophyl 
who wants newness at all costs, the normal person who assesses, and the 
neophobe, to whom innovation is a negative value. Munro (n.d.) seoonded 
other anthropologists (e.g., Herskovlts, Kroeber, Fords) when he restated 
the oonoepts of cultural conservativism and cultural radicalism in the 
stimulus, origination, acceptance and diffusion of innovative ideas and in
ventions. In essenoe, the proposal was that the stable, unchanging cultures 
of long duration (usually oultures working at a relatively low technologioal 
level, like the Arapesh oultures of Hew Guinea) were culturally conservative, 
in that the oultures had built into then sanctions that precluded any but 
the slowest cultural evolution. It is the oonolusion of the programs oited 
that it is neoessary to instill in the individual a degree of toleration 
for new ideas, if not a degree of deliberate quest for new ideas. Lasswell 
(in Anderson, 1959) noted that a recurring feature of the innovator's re
lationship to his social setting was the growth of a oirele of "apostles" 
that tended to reenforce, or at least not rejeot his departures, and that 
withdrawal into an esoteric circle made it possible to consolidate the new 
departure and to improve the ohanoes of its survival.

Further studies that emphasize the aepeot of toleration toward new 
ideas are J.K. Adams, 19571 D.H. Anderson, 1963; 19631 Barnett, 1953;
Barron, 1954,1955; Bixler, 1957; Bouthilet, 1946; Bradford, et al., 1964;
G.I. Brown, 1964,1965; Caillois, 1961; Drevdahl, 1954,1956; Barber A Wilson, 
1963; Freeman, 1965; Gardner, 1963; Gilbert, 1963; Hunsaker, n.d.; MacKinnon, 
I960,1962a,1962b,1962c; Meyer, 1953;Myden, 1957; Pfcrnes, 1956; Peet, i9605
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Porsohe, 1955; Rokeach, 1950,1960; Shapard, 1957; Touts, 1962.
The destruction of confining habits, patterns and sets existent in 

the individual have been of great oonoera in the cultivation of creativity 
in adults. Guilford (1950,1956) has noted that oreative thinkers readily 
desert old ways of thinking and strike out in new directions. A factor of 
flexibility of thinking was predicated, and he and his co-workers identi
fied two factors or abilities that seem to fit into this general category.
The first of those was 'spontaneous flexibility', defined as the ability of 
the individual to produoe a great variety of ideas, with freedom from inertia 
or from preservation. Guilford's examination of this faotor seemed to show 
a freedom to roam about in thinking, even when it was not neoessary to do 
so. Results from "naming the uses of a brick” tests showed a ready and 
easy jump from one category of response to another —  the brick was used as 
a building material, as a weight, as a missle, as a source of red powder, 
and so on. Rigid thinkers, on the other hand, tended to stay within one 
or two categories of response. He cited an additional example of epon- 
taneously flexible thinkers in dealing with concrete material when he 
pointed out that the flexible thinkers tended to see rapid fluctuations in 
ambiguous figures, such as the "Necker Cube” or the staircase figures.
The other type of flexibility of thinking that Guilford noted was oalled 
'adaptive flexibility', for the reason that it facilitated the solution of 
problems. This, he felt, was best shown in a type of problem that required 
a most unusual type of solution. The problem may appear to be soluble by 
means of more familiar or conventional methods, but these methods will not 
work. One task that oalled for this kind of solution was based upon the 
familiar game of 'matohstioks', where the examinee was given a set of con
tiguous squares, eaoh side formed by a matoh, and was told that he was to 
take away a oertain number of matohes, leaving a oertain number of squares.
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He was not told that all of the squares must be all of the same else, but 
if he adopts this obvious assumption, he oannot solve one or more problems, 
for the only satisfactory end result is a number of squares that differ in 
sise. Persisting in wrong but inviting directions of thinking were assumed 
to mean a low score on the factor of adaptive flexibility.

Dunckner (1945) was emphatio on the concept that "sets" could either 
aid or hinder the solution of problems, and concluded that the ability to 
change "sets” was essential to the creative person. L.H. Bristol, Jr., in 
the introduction to Parnes & Harding's A SOURCE BOOK FOR CREATIVE THUIKIHG 
(1962) remembered that when someone had asked his father, "What is your 
job as chairman of the board of your company?", he had answered, after 
considerable thought, "My job is to try to keep closed minds open".

Taylor (in Fames & Harding, 1962) identified two response-set factors 
that he felt should be developed in the oreative individual —  the first of 
these he called "broadly diffused attention". This type of attention has 
often been a part of the description of the orucial moments preoeding the 
insight stage of the oreative process. The second response-set factor he 
desoribed as a "resistance to idea reduction", with two polarities that he 
identified as a willingness to make broad generalities as opposed to a 
willingness to make second-order corrections on suoh generalizations, re
sisting what is sensed as an over-reduction of ideas. Gough (1957) called 
this ooncept of "set" a problem of "tacit assumptions", and indicated that 
the overcoming of these groups and self-limiting errors was one of the 
chief problems of creative thinking. He was convinced that many of the 
breakthroughs in scientific research were nothing more than the freeing of 
thoughts from these unwarranted restrictions.

Luohins (1942) worked with the problems of "set”, and found that 
"mechanization” (whioh he thought was another way of saying "set", "rigidity"
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or "Einstellung") was widespread. He found that it appeared in people of 
widely varying ages, educational levels and ability levels, and he found 
that it was possible to reduce the anti-creative aspects of "mechanization" 
by simple instructions or admonitions. Some individuals he found had no 
"mechanization" effect, and this, he assumed was due to the history of 
training in the background of the individual, since he doubted that the 
tsndenoy to "mechanization" was hereditary.

Other studies that have been concerned with the functioning of habits, 
patterns and sets are: Ackoff, Gupta A Minos, 1962; Adamson, 1952; Adamson
A Taylor, 1954; Arnold, 1953; Biber, 1959; Birch, 1945&; Pisichelli A Welch, 
1958; Flesch, 1952; Harlow, 1949; Hersh, 1958; Hull, 1935; Nakamura, 1955; 
Peris, Hefferline A Goodman, 1951; Pylyshyn, 1963; Torrance A Harmon, 1961; 
True, 1956; Vestoott, 1962.

It has been said that rats and men only think when they are in trouble, 
and the oonoept that necessity is the mother to invention is normative to 
this culture. Equally, it is axiomatic that there will be no meaningful 
innovation without motivating thejlndividual. Random innovation, the random 
assemblage of bits and pieces, has been used in the fine arts (e.g., Dada 
collages) and in statistical analysis (e.g., the lists of random numbers 
used in sampling teohniques), but for the purposes of this study, emphasis 
must be placed on the concepts of meaningful innovation —  innovation di
rected toward some specific or particular end. This concept, in turn, 
connotates the recognition of a problem, and the motivation of the indi
vidual toward tbs solution of that problem.

It has been noted in this study that a reliable predictor of crea
tivity for any specific individual was the biography of that individual.
It has been noted that oreative individuals tended to have shared a child
hood that was not, by common standards, "happy". The majority of highly
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oreative people had a ohildhood that they describe aa unhappy, baaioally 
lonely, without close asaooiationa and bonda with paar groups, and that Boat 
of thair tiae waa apant in aolitary play. The majority reaeaber a plaoa 
that waa 'theira' —  a room, a basement, a shad, —  whara they oould kaap 
thair poaaaaaiona. They raaaabar, alao, lota of books and lota of tiaa for 
reading. They raaaabar toys that were open-ended (Kreotor aata as opposed 
to single-use toys) and raaaabar building aany of thair own toys. Many of 
the highly creative people raaaabar being given 'leasons' in a wide variety 
of skills —  piano, swlaaing, horseback riding, archery, eto.. Perhaps the 
aoat iaportant thing, they raaaabar being driven alaoat to distraction by 
thair "unhappy" ohildhood, and they raaaabar being highly notivated —  

alaost to the point of oonpulaion —  to solve problena that they sensed.
Many of thair problaas ware of thair own Baking —  I raaaabar that aa a 
ohild, I had a compulsion to taka apart every new thing that I was given or 
that I found, and that the problems of raassaably were sonatinas beyond 
ay teohnioal abilities. I remember being punished severely for "destroying 
things", so 1 increased my mechanical ability rather than abandon a strong 
interest in a theoretical orientation. As an adult, I find that I have 
perpetuated the same habits —  anything new is not 'mine' until I have taken 
it apart, found out what makes it work, and 'improved' it in some aanner 
when I put it back together. Parenthetically, I think that thie is a good 
funotional definition of the kind of paintings that I currently aa asking.

Conversely, the suggestion is implioit that a 'happy' ohildhood; 
aoeepting, socially-filled, undemanding and unstressed, tends to aotivate 
against problem-recognition (beoauae there sure no probleas) and toward ooa- 
plianoe and aooeptanee of the status quo. (of. Hoe, 1946,1952,1953,1958)*

Rogers (1954) has suggested that the mainspring of creativity —  dis
content and motivation —  appeare to be the same tendency whioh is discovered
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aa the curative foroe in psychotherapy. He defined this curative foroe as 
"...man's tendency to actualize himself, to beooae his potentialities", (p. 25l)

Personal motivations for creativity has been speculated upon and 
investigated at great length —  pragmatically, this culture has usually 
chosen the penurious method of financial gain as a primary reward for crea
tivity. It is this financial aspect of ooameroial protection that has in
stituted a patent system, a reward/promotion system and a 'tollgate' con- 
oept of copyrights. This aspect has permeated the fine arts, sothat a 
successful gallery exhibition of paintings is seldom measured by ite aes
thetic innovation but instead by the little red stars indioating "sold”.

There is the question of over-motivation —  as has been noted re
peatedly, motivation is important to problem solving of any sort, but 
Birch (1945) reported on the dangers of extremely high motivation. He had 
been working with young chimpanzees, and found that low motivation led to 
disinterest and boredom, moderate amounts of motivation were best estab
lishing efficiency in problem-solving operations, but that extremely high 
motivation induoed stress, frustration, anxiety and rigidity. Lefford 
(1946), working in a parallel field, found that strong emotional factors 
not only increased the rigidity and set of the subjects involved, but also 
reduced logical reasoning ability relevant to the problem being attempted 
and to subsequent problems.

In the programs noted, the concept of encouraging and helping people 
identify, clarify, restate and become aware of problems is fundamental 
to the second step of creating disoontent with the status quo (the problem 
as it exists). The identification of problems is basically an intellectual 
skill; through emotional approaches, the individual oan be motivated to 
oorreot/solve the problem as it exists.

Studies that have dealt with the problems of motivation and discontent
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are numerous and important. In addition to those mentioned above, the 
following have been signifioants Allport, 1955; Ardis A Fraser, 1956; 
Barnett, 1953; Blaoher, 1954; Bronowski, 1958; Chambers, 1964; Cohen, 1966; 
Brews, 1963; Gilbert, 1963; Gruber A Veitman, 1962; Honebrink, 1956; Kaplan, 
I960; Iudington, 1958; Meyer, 1953; Murphy, 1947; Pkppas, 1957; Wilson, 1953.

The dual problems of developing a feeling of inspiration within the 
individual and of motivating and stimulating the individual toward the 
activity neoessary to carry his solution toward implementation are funda
mental to most of the programs under consideration, yet have been relatively 
unexplored by studies in the fields of creative behavior. Dunokner (1946) 
had noted that problem solutions were obtained by insight, but that this 
insight was determined or suggested by intrinsic traits of the stimulating 
content of the problem situation, and that these contents were immediately 
available to the individual without the intervention of intermediate fac
tors. Dewey (1934) had anticipated many of the strategies of current pro
grams when he proposed that when there is excitment about subject matter, 
and when earlier attitudes and meanings are stirred, the individual is in
spired; but that inspiration was only a starting point and might come to 
naught unless there was an objective on which to feed —  i.e., unless there 
was an implementation of the problem solution. He felt that through the 
interaction between this new fuel and the matter already afire, the refined 
and formed product might come into existence. The complete act of expression 
was the carrying forward to completion of an inspiration by means of the 
objeotive material of perception and imagery.

This quality of "aliveness", or nanimationn and of almost independent 
vigor is not at all unusual in the work of graphio artists -- the painting 
becomes alive and participates in the acts necessary to carry it to com
pletion, or the lithographic stone beoomes an entity that makes specifio
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artistic and mechanical demands upon 'Hie artist that is supposed to be con
trolling it. During this process of inspiration, many researchers and 
artists have noted that the work is carried on in an almost fantasy state 
of dissociation from reality; there seems to be a kind of feedback of ap
proval and suocessfulne8s from the work to the oreator. Many have noted 
that, as artists, they tend to become more alive, more aware, higher in 
self-esteem, much more energetic and efficient, and much "sharper" and 
alert. Kris (1952) had carefully studied these states in artists, and be
lieved that the creative process was comprised of two inseparable phases —  

inspiration and elaboration. He noted that these two phases night overlap 
in various ways and either of them might be more or less prominent in the 
course of developing specific work, but that they were both mandatory. He 
noted that the inspiration phase had a strong ego drive, and that it could 
be expressed as a ’repression of repression’. The second phase, he felt, 
was more olosely related to purposeful organisation and to intention to 
solve a problem. He thought that it was similar to "work”, and it involved 
dedication and concentration.

Additional studies that have been concerned with these phases of crea
tive problem solving are not numerous —  the important studies include 
Anderson, H.H., et al., (1942); Andrews, M.7., (l96l); Blacher, (1954); 
Burkhart (1962); Cassidy (1962); Compton (1962); Drews (1963); Dye (1964); 
Haven (1964); Israeli (1962); Milner (1958); Vestoott (1962); Whiting (1958).

It has often been said, in the sometimes apt pragmatism of folk apho
risms, that it is easy to say what you want to say if you know what it is 
that you want to say. This is paraphrased in many of the programs designed 
to cultivate creativity by a condition that I have oalled "emotional literacy" 
—  the individual's awareness of his own emotions. It has long been a 
consideration in the visual arts that before a person can make a painting
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that expresses his inner feelings, he must be aware, in specific terns, of 
his inner feelings. It has been noted in many studies of the creative pro
cess that the function of feelings is to direct action, but that it is pos
sible, sooetines, that the objeot of a desire (the feeling of being for 
something) will be unoonsoious. The studies are in fundamental agreement 
that the prooess of becoming eonscious of the desiderata is the very essence 
of the imaginative creation, and that it is making the objects and aims 
concrete while reducing the feeling of vague unrest to some specific pur
pose; in other words, clarifying the goals.

McPherson (i960) had consented upon the deliberate utilisation of the 
emotional literaoy content of Gordon's SYHECTICS soheaes; he noted that the 
members of syneotios groups are very wise in their reoognition of the fu
tility of merely recommending to people that they beoome involved, or specu
late, or detaoh themselves. Accordingly, they have developed what are 
called "operational mechanisms" to help produce each of these mental states 
— personal analogy, direct analogy, symbolic analogy and fantasy all have 
roles in the achievement of emotional literacy. Parenthetically, McPherson 
noted the potential of some of the psyohoactive materials —  psilocybin, 
for instance —  in the production of the fantasy states that can lead to 
increased awareness of the emotions.

There is a secondary aspect to the factor of emotional literaoy of 
the individual that is involved with the liberation of the individual from 
inhibitions, fears, perceptual barriers and self-imposed impossibly high 
standards. Arnold, in Pames A Harding, (1962) noted that nany people 
have a self-oonoept that poses a dilemma; on the one hand, they hold ex
ceptionally high standards for their work; on the other hand, they expect 
to engage themselves in a wide variety of projects. Some persons caught 
in this dilemma have learned effective methods for handling the conflict.
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For example, an individual can learn to "package" hie projects into manage
able parts and by completing one part at a time, he oan handle a number of 
tasks without lowering of his standards.

The number of studies that have been ooncerned with the emotional 
prinoiple in the oreative individual, with the role of the emotions in the 
creative process and with the function of personal insight in the Gestalt of 
the personality are too numerous to list in this paper, but attention must 
be drawn to the work of A.H. Maslow (1954,1958,1962) as a major contributor 
and as a pionesr in the exploration of this aspect of the creative person.
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B. TECHHICAL/DTTBLUCTPAL FACTORS

The majority of etudiee stress the desirability of increasing the in
dividual's skill in identifying problems. As has been noted, there is an 
emotional faotor involved with the sensitivity of the individual to his 
environment and with his ability to be aware of problems, but this is more 
involved with the generalised discontent of the individual with the status 
quo. There are a specific group of skills that the individual can use in 
reducing this general discontent to manageable and attackable problems that 
are subject to solution. In some instances, the individual is urged to use 
a kind of "twenty questions" approaoh in localizing problems to be attaoked 
— for instance; 1. Vhat has angered you recently? 2. What "bottlenecks” 
exist in your operation? From this searoh comes the second step, finding 
the general problem to work on, and investigating the problem as it is 
then understood. The third step is the listing of "fact-finding" questions 
and how they might be answered, with movement then to the clearer restate
ment of the problem —  What is the REAL problem? Then spurring questions 
are introduced —  What can be miniaturised? Combined? Eliminated? Re
arranged? Reversed? Magnified? etc..

Mogenson proposed a Work Simplification Method that is basically in
volved with an elaboration of the problem-identifioation process. He be
lieved in the necessity of exploring every avenue of potential clarification, 
and considered it essential to challenge all of the details of a problem 
as it was originally presented. He recommended that the individual be 
trained to ask multitudes of questions that are related; What is done?
Why is it done at all? What is the purpose? Is it necessary? Where is
it done? Why there? Is that the best plaoe? Is there a better place? 
etc.. (FACTORY, September, 1965)
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General Electric'8 Creative Engineering Program recommends strongly 
that the individuals involved in their training sessions learn to focus on 
the specific problems that they are to undertake, and that they deoide what 
parts of the problem they can solve, what assumptions can be made, and what 
specifio results are desired. GE CEP and Yon Fangs (1959) are emphatic 
in recognizing the importance that the technical understanding of the in
dividual plays in this aspect of creative problem solving.

The U.S. Army Management School at Port Belvoir, Ya., (1961), in 
their programs dealing with creative problem solving, have differentiated 
between problem identification end problem definition, and have assumed 
that the area of problem definition is a process of classifying, analysing 
and defining the originally identified problem.

The individual's skill and persistence in working out the full impli
cations of each idea that he has, is reoognised by the majority of programs 
that have been examined in this study. It is acknowledged that this per
sistence is strongly related to the motivation of the individual as it was 
discussed in an earlier section of this chapter, but there is the secondary 
intelleotual/teohnical aspect of his ability to do so, no matter how strong 
his motivation might be.

The manipulation of things and ideas is a skill that is relatively 
easy to define and yet is a skill that is not quite as easy to develop in 
the individual. To a certain degree, it is related to fluency (the ability 
to produce many variations on a theme), yet it relies to a great extent upon 
psychological olosure to reoognize the potential value of suoh manipulations 
and it demands a broad and not-too-oarefully structured fund of information 
that can suggest analogies and parallels. Many people need assistance in 
learning what to manipulate in an idea, and speoifio devious suoh as in
verting the noun/verb relationship (e.g., a vibrating sander becomes an
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abrading vibrator), carrying any quality to its logical extreme, sto., can 
bs of narked assistance.

It has alsost bacons axionatie in education that no one can teach 
anyone else anything except nonsense syllables, but that one person can 
help others learn things; the implication being that learning is basioally 
related to the cognitive structure existant in the individual, that the in
dividual learns things that expand and extend this existant cognative 
structure, and that anything that is not direotly related to this existant 
structure is 'nonsense syllables' — materials learned by rote that have no 
relevanoe to the individual. Unfortunately, the education of the young 
in this culture has, in the past decades, emphasized the teaohing of ma
terials rather than the learning of them. As has been noted elsewhere, 
the results of this teaohing can be either negative or positive. In addi
tion, the results of this teaching can destroy the individual'a initiative, 
desire and ability to learn for himself. One of the fundamental roles that 
nany of the programs see as an objective is encouraging people to become 
self-initiated learners. In addition, it is hoped that the self-initiated 
learning that is already existant in some of the people can be made more 
effective —  that they oan be given the skills to read and assimilate 
large amounts of materials quickly and easily, that they develop a heightened 
ability to concentrate on the things that they are studying, and that they 
learn to sense the relationships between what is being learned and the 
materials already in their possession.

It has been noted repeatedly in the literature dealing with the prob- 
leme of adult education that at the present time, any individual in a 
technical field (e.g., aedieine, electronics, astronomy, art) is confronted 
with an outpouring of new information, new discoveries, and new inventions 
that is unparalleled in history. Ruefully, medical doctors have said that
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if they read just the material distributed relevant to new drugs, they 
would have absolutely no time to see or treat patients. I have noted that 
the young men who have just graduated from the college where I have been 
teaohing and who have majored in eleotronios have found themselves about 
five years out of date by the time they have applied for employment in 
their specialty. It has been ay conviotion that the task of 'higher edu
cation' in some of the rapidly evolving technical fields should be basically 
helping individuals learn how to learn, in addition to offering an under
standing of basic principles as they are now known and a facility in under
standing the technical vooabulary that seems to be inherent in so nany 
fields.

One of the intellectual attributes that most researchers have men
tioned as being highly correlated with creativity is a wide fund of infor
mation. One aspect of this factor must be considered, and that is the re
lationship between a high soore on intelligence tests aaA a high creative 
potential. It appears, according to the majority of studies, that crea
tivity seems to occur most frequently in individuals that score between 115 
and 150 on "I.Q.". It is my theory that "I.Q." measurements are both re
liable and valid, but that they tend to measure information content and 
information availability, and not functioning intelligence. I think that 
in the extremely high "I.Q." scorers, the information is too oarefully filed 
and too oarefully catalogued, and that it is not available during random 
memory searches so that psychological closure does not ooour. Conversely,
I think that there must be a certain quantum of information available; if 
this condition is not met (the "I.Q." is too low), again psyohological clo
sure does not ooour because of the paucity of materials.

There is a specific aspect of psyohologioal closure that is oonoemed 
with analogy formation, with the transfer of learning, and with the formation
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of generalities, and again a rioh fund of information must be available to 
the individual. Gordon (l?6l) recognised five kinds of analogies that 
were dependent upon this broad pool of information —  direct analogy, 
fantasy, personal analogy, symbolic analogy and the deliberate use of ana
logy as an operational mechanism. Gordon's direct analogy involved the 
actual comparison of parallel faots, knowledge of technology, and was pre- 
dioated upon the individual knowing enough about some other field so as to 
be able to make the comparison. He oited the construction engineer's 
awareness of the mechanisms by which shipworms bore into timbers, and the 
utilization of these mechanisms in the construction of railroad tunnels. 
Obviously, the broader and more catholic the fund of information, and the 
less rigidly the information is held, the more the number of relationships 
that can be established.

The ability to transfer learnings is closely related to the indivi
dual's ability to form generalities and to sense the relationship between 
apparently diverse things. One of the interesting by-products that has come 
out of studies and programs is the mandatory nature of the ability to transfer 
learnings. H.H. Anderson (1959) noted the large number of failures that 
oocured among groups that were trained by rote, and then were requested to 
solve problems by transferring their training to another field. He concluded 
that there was no sharp dividing line between rote learning and understanding, 
but that it should be evident that meaningful materials were learned more 
easily. He also concluded that the lesson to be learned from his studies 
was that the extra time and effort needed to learn by understanding paid 
off when it came to dealing with new problems similar to but at the scum 
time different from the ones used in training.

The interpretation of meaningfulness and of understanding was further 
oommented upon by H.H. Anderson (op. oit.), when he said that he thought
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the reoent studies of information theory had broadened his understanding of
the terms. It is sometimes helpful to think of past information being
"coded" before it is stored, and if the information is "oross-ooded" and
"cross-indexed" by its relationship to other information, the information
is more readily available. Information that is unrelated and exists as
unrelated facts are stored as isolated fragments, and are not as readily
available. Obviously, the same analogy refers to the transfer of learnings
and skills into similar but unidentioal fields.

It is axiomatic that analysis plays an indispensable part of the
problem-definition/problem-solving process. It has been noted in various
programs that analysis oan help in clarifying objectives, in saving effort
by making the targets more specific, and in assessing the information and
skills that will best serve the task at hand. In outlining attacks for
creative problem solving, Osborn (1963) quoted Easton in stressing the
need for a framework that was available through analysis;

...In all oases, one of the first steps is to use the imagi
nation to construct, out of data supplied by memory and ob
servation, a framework of ideas that will serve as a foun
dation for further work. Thus, the writer uses imagination 
to outline the composition he will write. The inventor uses 
it to determine the details of the device he is developing.
The scientist uses it to draw inferences that will form the 
basis of a hypothesis. Without imagination, there would be 
no framework, and the thinker would never get started on his 
project. And without analysis, no framework oan be constructed.
(p. 108)

Osborn oontinued in his excellent commentary on the mandatory nature of 
analysis, when he said that likenesses and differences should be analysed 
to disoover relationships and principles.

But programs have also reoogiized the fragmenting and dissociating 
nature of the analytical process. Studies have repeatedly verified that 
when the solution of a problem is broken down into its component parts by 
analysis, and each part is given or is taken as a separate experience,
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suoh experiences are not enough to bring about the solution of the problea. 
Maier (1930) experimented with students in the United States and in Germany 
before World War II, and indicated that parts must be ooobined in certain 
ways that would hint as to the direction necessary before solutions would 
occur —  in other words, the kind of analysis attempted would tend to 
either help or hinder the problem solver. He thought that 'trial and error' 
might have been present in some of the attempts at solutions, but that it 
was inadequate in explaining the sudden appearance of the successful solution 
when creativity was involved. He presumed that analysis, on a highly se
lective level, had occured.

Closely related to the problems of analysis are the skills that are 
involved in deducing the rules that relate variables. This ability has 
been defined as the ability to relate form, structure, relationship, or
ganism part-whole systems and into a gestalt or closure that accommodates 
the data available from observation and from resouroes. Ehrensweig (1953) 
has emphasized the abstract prinoiple apparently present in the oreative 
person that guides his surface perception toward broad gestalt and toward 
the perception of constancies in divergent things. Programs have empha
sised training in this skill by suoh strategies as asking the trainee to 
analyse a number of photographs of (for instance) growing plants, to put 
the photographs in the proper order, and then to explain at fairly great 
length why they chose the order that they did ohoose. In some instances, 
the rules have been presented, and the trainee has been requested to supply 
the instanoes that evince the relationship (e.g., Arnold, 1953)* The 
General Electric Creative Engineering Program (Von Fange, 1955b) has used 
Hix A Alley (1965) as a text, again presenting a broad range of physioal 
laws, and requiring the trainees to find specific demonstrations of the 
laws and to invent or devise meohaniems that used these physical laws.
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Careful review of inventive sessions reported by inventors and in
novators has revealed a strong thread of purposiveness leading to their 
solutions (Gordon, 196l). There seems to be a direct relationship between 
the strength and vitality of purpose and the soundness and novelty of the 
solution achieved. Many programs have oautioned, however, about the dangers 
of attempting to feed back this purposiveness into the inventive prooess, 
since too early solutions tend to take command and to diotate the form of
the solution. The programs, nevertheless, agree that the trainee must have
a sense of direction and a specific dedication in the general direction of 
a desired goal if he is to function efficiently. Parenthetically, I have 
noted that when involved in working on a painting or a series of paintings, 
the work has progressed mum more satisfactorily when the motifs and my
responses to them were strong and clearly sensed.

The skills of evaluation and assessment are usually involved in the 
ability of the individual to determine whether any step in thinking is 
good, oorrect, reasonable or suitable. Guilford, in H.H. Anderson (1959) 
has emphasised this ability as a kind of intellectual operation that is 
involved in making evaluations of information and of conclusions or other 
responses derived from given information. He urged the individual interested 
in increasing his creative ability to learn to question his own cognition, 
his memory, his sources of information as well as his own solutions to prob
lems in arriving at decisions as to whether they are correct, suitable or 
adequate. Osborn (19&3) offered advioe to the oreativity trainee in the 
following mannert

When applying our own judgement, we might well analyze our 
solution by setting down on paper all of its pros and cons.
And, of course, we should also enlist the judgement of others.
The surest method of evaluation, however, is to put our ideas 
to test. And the task of thinking up the best way to test 
is a creative ohallenge in itself, (p. 118)
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Programs agree that giving information about the creative prooess 
is helpful. Haefele (1962) has summarised the thinking in this area by 
noting that in guiding the preparative work toward invention and creativity, 
a thorough, profeesional knowledge of the principles of creativity is use
ful. He felt that this awareness would help guide each worker to an under
standing of the operation of his own creative bent. He hoped that it would 
have helped him, during the attentive study of master oreations and their 
way of coning into being, to developing a creative taste for application 
to his own work and to understanding his own states of mind.

On this matter of taste, it is as difficult to be speoifio
as on taste in dress or decor. If a man is himself crea
tive, and studies creations of the past, he will begin to
understand why certain details are right in a Mozart opera,
a Turner landscape, a Shakespearean drama, or a scientific 
investigation. It is in these details —  where no word or 
brush stroke or note or weighing is too small to reoeive 
lavish oare —  that the masterpieoe differs from the medi
ocre. There is pleasure in suoh understanding, and a duty 
for each creative worker to adapt as he oan to his own work.
(Haefele, 1962, p. 64)

Synectics (Gordon, 1961) has affirmed that the creative prooess in human 
beings can be concretely described and, further, that sound description 
should be usable in teaching methodology to inorease the creative output 
of both individuals and groups. This assumption plaoed Synectics theory 
in the avant garde in recognizing that attempts to analyse and train ima
gination and those aspects of the human psyche associated direotly with 
the creative process would not threaten the prooess with destruction. Sy- 
neotic theory reaffirmed that the illumination of the creative prooess has 
resulted in several working hypotheses which were useful in praotice and 
whioh increased markedly the creative output of both individuals and groups. 
In my own experience, I have found that explication of the creative prooess 
was both reassuring and anxiety-relieving when it was offered to highly 
oreative individuals. Apparently, they had felt that they were unique
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and somehow 1 strange1, but when they found that their behavior was both
predictable and normal, their inhibitions were removed and they were liberated
psychologically. The explication of the oreative prooess seemed, in addition,
to be a kind of road map for these people, in that they started to know what
to expeot in themselves and they were no longer surprised nor dispirited
by unexpected events in their behavior patterns.

An individual nay be critioal of his own ideas either before or after
they are expressed, but this criticism should not be self-depreciatory in
nature. The majority of programs have recognized that contributors and
innovators have included those who either make minor revisions in existing
concepts or who produce fresh ooncepts to replace the existing ones. It is
possible that these revision abilities and reworking tendencies either of
one's own work or the work of others nay be related to, and actually be an
important part of, creative ability. This revision/reworking tendency is
an overt kind of constructive criticism. Many programs (e.g., Creative
Problem Solving Institute) and theoreticians (e.g., Vinaoke, 1952) have
considered this kind of critioism one step in the prooess of verifying ideas.

Frequently, criticism by self or by others is only a genuine 
extension of the oreative situation when two requirements are 
met, (l) when the critic knows something about the general 
field of which the object is an exemplar and (2) when he hae 
made the effort to familiarize himself adequately with the 
specific object under consideration. (Vinacke, 1952, p. 258)
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C. SOCIOLOGICAL arrays AHD THE MAHIFULATIOH OF THE EWVTBOIMHiT

In the literature dealing with the oreative individual and in the 
programs that have been studied and cited, the importance of the psycho
logical and sociological environment around the innovator has been mentioned 
constantly. A distinction should made, at this point, about the differences 
between the environment of persons and that of the environment of things.
As H.H. Anderson (1959) has noted,

...there is only one way in which a person can treat a thing; 
that is, in a manipulative or dominant way. One can change 
the form or position of a thing; he can care for it or push 
it around. Man oan be inspired by a thing. But regardless 
of how the person feels about tne thing or what the person 
does to the thing, the thing will not respond to the person.
The thing has no intentionality toward a person as a unique 
individual.

A person, however, does have intentionality toward 
another person. There are two ways in which a person can 
respond to a person: one can work with another or work
againet him. In human relations, on a person-to-person 
basis as on a nation-to-nation basis, there probably is no 
suoh oircumstance as responding with neutrality. Sooially 
integrative behavior (the creative growth cirole) oan oocur 
only between persons; thiB is the positive meaning of treating 
a person as a person. To work against a person, to dominate, 
attack, threaten, ridioule, (the uncreative vicious oirole) 
is to show lack of respeot for the dignity of a person as an 
individual and to treat him as a thing. To treat a person 
as a thing is to obstruct the creative growth prooesses in 
the person. The distinction is important because the cul
ture is still in the prooess of learning the meaning of 
treating persons as persons, and of abandoning the ancient 
historical and primitive practices of treating persons as 
things, (p. 251 ff)
The problems of sociology that the creative person has to deal with 

are frequently the produot of normative values that I sense are held in 
the United States at the present time. It seems to me that the practitioner 
—  the jazz musician, the oommeroial artist, the actor, etc. —  is usually 
the one that is highly honored and respected. The entrepreneur —  the
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the owner, the operator —  is usually the one who accumulates the rich
rewards. The Innovator —  the oomposer, the fine artist, the author —  is
usually the one who is looked upon with vague aisgivings and suspicion.
By his very nature, the innovator is out to change things, and the penalties
and stresses of ohange have already been consented upon in this study.

It has been repeatedly noted that it is probable that soae of the
best ideas in the nation cire being held by individuals who have never been
able to present their ideas. Gordon (1961) devoted considerable energy in
attempting to solve the problems presented by the innovator in a traditionally
oriented society. He noted that

...every mature institution or organization —  industrial, 
governmental or educational —  functions according to laws 
which make up its policy. For example, every company has 
its own "laws” about personnel, procurement, borrowing money, 
sales, production, salaries, quality control, customer re
lations, product line, budgets, advertising, etc.. If the 
laws represent a true response to reality, they will be use
ful. But often, particularly in the case of an old estab
lished company, the laws are habits carried forward from a
glittering past Long term employees from a middle
management level up constitute an intra-organizational com
munity which derives comfort from these familiar laws. This 
community is the keeper of the scrolls...the shibboleths 
by which the industrial tribe oonducts its ritual of 
business, (p. 145)
Gordon continued, in this discussion of the implementation of inno

vation, to stress the need for familiarizing this community with the advan
tages of the proposed Innovation. He recognized that a group of innovators 
was considerably more effective as a social foroe in making the strange 
acceptable, since the group was much more difficult to deny than was an 
individual. He was convinced that when this was a highly motivated, tightly 
integrated group, trained in productive oreative activity and in autonomy, 
the group would be heard.

It has been noted, in this study, the detrimental effeot that threats 
have had on the oreative person. It is implied, in the above, that the
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threat of irascible superiors is a strong deterrent to innovation. But 
there is a most interesting and contradictory cross-cultural aspeot of these 
hypotheses that was posed by Mohsin (1954) in his assessaent of the effeot 
of frustration while doing one task on the performance of subsequent tasks.
He worked with a group of undergraduate students at the University of Patna, 
Bihar, India. He found that interference was not noticeable in all sub
jects, and that while the individuals affected were those who appeared to 
be most strongly frustrated, there were marked individual differences in 
response to the threats.

We have all recognized the good effects of success; Coven (1952) tested 
this almost axiomatic belief, and found that significantly less rigid res
ponses were given by a group that was "praised" and "accepted". He attri
buted this reduotion in rigidity to the anxiety-diminishing effeots of the 
experimentor's reassurances, and believed that a positive influenoe was 
possible through this strategy.

The problems of gaining peer acceptance should not be underestimated. 
Anthropologists have proposed that the United States is the most peer- 
oriented culture in the world. (Taylor, 19&4, P* 99) Evidence of the in
hibiting effects that peer pressures toward eonformity exert on oreative 
thinking is so obvious that it does not need elaboration. This pressure is 
evinoed, Taylor assumed, by the sharp drop found in the developmental curves 
in the fourth grade and again in the seventh —  consensual validation is 
intensified, and the individual becomes afraid to think until he learns 
what his peers are thinking.

Torrance, in Parties A Harding (1962) commented on what overrespeot 
for the work of others, past or present, had on the creative worker. He 
felt that
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...educators have frequently been guilty of producing a sense 
of awe of the perfeotion of ...masterpieces. There is reason 
to believe that this sense of awe constitutes a barrier to 
the development of oreative talent. ...(If he) is shown how 
a masterpieoe is developed, he will stop thinking of it as 
something beyond his reach and will gain confidence that he, 
too, oan do some original work. (p. 41)
This "awe of masterpieces" oan be dispelled, I have found, without 

engendering a disrespect for them. It is frequently very valuable for 
students in the fine arts to trace through the development of a key monu
ment in the history of, for instance, painting, finding all of the preli
minary sketches, including those that were rejected by the artist. Fre
quently, when the works are assessed on their own merits and are divorced 
from the cultural myths and auras that surround them, they are found to be 
valid in their own right, and valid for entirely different reasons than 
thoae that were normally attributed to them. The "Mona Lisa" of Leonardo 
da Vinci is a case in point —  generations have commented on an enigmatic 
smile and have missed an intimate portrait in a quite magical landscape.
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XI. BBCOMMfflDATIOHS AHD STRATEGIES

The evldenoe that "creativity" ia culturally definable, and that it 
ie composed of a cluster of personality traits, intellectual skills and 
sociological relationships has been established, in the past eighty years, 
beyond question. The theoretical and pragmatic work of the past twenty 
years has evinced the possibility of modifying the behavior of human beings 
in directions that increase the creative ability of human beings by whole 
magnitudes.

How come the problems of implementation. But change, as has been
noted, is not easy, even though we live in the most change-seeking culture
that has even existed. The majority of changes that the culture espouses
are relatively insignifioant ones, and should be considered perhaps as
changes in style or manner rather than changes in fundamental structure.
H.H. Anderson (1959) noted, in his excellent preface, that we have many
historical examples of the oourage and strength required in seeing things
for oneself, but there is always the difficulty involved in rejecting the
contradictory traditions of the past. He noted that

...five hundred years ago the world was flat. To most persons 
it looked flat. People were taught that it was flat. People 
wanted it flat. They governed their lives in accord with a 
flat world. Most people lived and died acoepting the traditions 
of partial, inadequate, and erroneous observations, being 
oareful not to risk falling over the edge. To a few simple 
observers, the world was not flat. The phenomena that today 
are used by a ten-year-old child to explain the roundness of 
the earth were available for observation five hundred years 
ago. The shadow of the earth on the moon, the masts of distant 
ships, the positions of the stars, were all there....

There are many ways in which the world of today is warped, 
distorted, flat. There are many ways in whioh we behave accor
ding to the aispreoeptions of the past. There are many ways 
in whioh we do not know the shape of things before our very 
eyes. Today the phenomena of human behavior are before us, 
available for all to see. Today parents fondle and flog their
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children; teachers encourage and harass their pupils; nations 
fight their neighbors and change their loyalties overnight. Most 
people continue to be bewildered by the apparent inconsistencies 
and contradictions in human motives. The earnest groping for a 
better understanding, the striving for a vigorous and harmonious 
relationship with others, and the searoh for social well being 
are probably as old as biological protoplasm itself, (p. xi)
There are a number of compelling reasons that training in creative 

problem solving must be instituted and be integrated into the learning pro
cesses of the people of this culture, I think. At the onset, it must be 
made dear that I recognize most of the training offered to adults is re
medial, in that it is attempting to repair the damage done to them by the 
inappropriate and misguided education that the majority received in their 
ohildhood. I recognize, of course, that it is necessary to offer ohildren 
the substantive knowledges and skills necessary to function in the culture 
—  e.g., reading skills, verbal skills, arithmetic skills, eto., —  since 
without them the human being is denied access to the majority of the funds 
of information for further learning. These skills are generalized, but 
they must be considered as part of the commitment for concommitant training 
in creative problem solving.

There is a group of fundamental beliefs that I have held for as long 
as I oan remember, and these are, for me, the compelling reasons for the 
establishment of programs. 1 believe in the totally human use of human 
beings. I do not believe that we can, morally, ethically or economically, 
waste the potential of a single human. The oulture owes every human being 
the right to the fullest possible degree of liberation. 1 sense this libera
tion extending into many different areas. Ve oan use training in oreative 
problem solving to alleviate some of the problems of mental health oaused 
by frustrating and presently insuperable problems. Ve can give human beings 
greater self-understanding and great self-awareness, reoognizing the two- 
edged sword that we have forged. (When you develop a taste for a fine sherry,
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you axe dissatisfied with the harsh cheap wines that you used to relish.)
Ve oan help human beings unlearn things that are detrimental to them, to 
others and to the culture as a whole. (Racial prejudice is an outstanding 
example of something that must be unlearned.) Ve oan help mitigate against 
problems of technological obsolescence in the productive life of human beings, 
and we can assist and facilitate human renewal, when humans have been oast 
aside by this rapidly evolving culture. Ve can add relevance, meaning and 
excitement into the dull educational p joedures now used in schools and 
colleges, and continued in the education of adults. Ve oan help human 
beings develop self-motivated, self-initiated learnings. Ve oan help human 
beings learn how to learn with efficiency and dispatch.

Perhaps, when we start to offer these insights, skills and attitudes 
to human beings, further benefits will aoorue. Perhaps, then, the problems 
constantly confronting the world that have been generated by the fieroely 
competitive climate of international relations will be solved by other means 
than by warfare. Perhaps, then, the research and development energies that 
have been so lavishly used in exploring weaponry will be turned toward the 
exploration of medical, social, political and economic problems that are 
shared by all of the crew members of this spaceship Barth.

Ve, now, here, represent all of the potentialities the human race has 
or will ever have. To deny this is foolish, and to ignore it is wanton.
To talk about it, and to do nothing, is unthinkable to me. As a "teacher”i 
I must start with where I am, and I must incorporate my views of the pre
sent into my anticipatory strategy for the future. Perhaps the best thing 
that I oan do is to share with others what has already been shared with me.
In the introduction to this study, I had said that I had gotten involved in 
the study beoause of my own personal interests in the oreative person and 
in the prooesses of cultivating creativity. Midway in the study, I found
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Eberle's TRAINING AND TEACHING FOR CREATIVE-PRODUCTIVE THINKING. In this 
modest volume (modest in size but not oontent) was F.E. William's essay on 
a "Perspective for a Model for Developing Productive Creative Behavior in 
the Classroom". I was greatly stimulated by the essay, and I want to pre
sent an abstract of it at this time, in the hopes that this might stimulate 
someone else. Williams proposed a list of teaching strategies or behavioral 
styles that he felt tended to cultivate creativity. I think that all of 
them are concentric with the findings of research into the nature of the 
creative thinking process, the nature of the creative personality, or the 
nature of the environment that is most condusive for productive-creative 
thinking. His strategies can become a means, throughout subject matter 
areas, to an end of fostering creative behavior. When they are viewed by 
the involved and concerned teacher, a vast number of combinations for 
thinking and learning become apparent. Williams' strategies are as follows:

1. Using paradoxes or teaching by examples of paradoxical situations. 
These are tenets contrary to opinion, situations opposed to common sense 
but true to faot, or inoonsistenoies between things people hold as true.
For example, students are asked in science to disprove 'old wives' tales,
as a teohnique for sensitizing students to evaluate things, and to bring 
about new ways for testing and proving.

2. Using analogies or many situations of likeness. New information, 
facts, or principles are pointed out by looking at similar situations in 
terms of things students already know. It is shown how scientific products 
have been developed out of analogous situations in nature —  radar invented 
from the use of reflected sound waves among bats; the built-in-seam weakness 
of the pea pod in the area of paokaging.

3. Asking the students to think about what man does not know, in
stead of telling them what man does know. Develop the student's skill for
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looking at gaps, unknowns, or missing elements of information. Allow time 
for reflective thinking about inconsistencies in knowledge. Point out the 
difference between problems of fact and problems of logical consistency and 
how few of the latter kind there are. Use the technique of asking students 
to list the things that bother people, things people need, or things wrong 
with sonelhing. Ask students to search for all possible definitions of a 
problem as something that is wrong. Allow opportunities for students to 
write or tell about the observable things that to them oause puzzlement —  

in nature, in human nature, and in the world of things.
4. Allowing for thinking about possibles, probables, making guesses, 

or hypothesizing. Provide opportunities for students to answer questions 
of "what if?", or "In what other ways?" Allow time for guessing and dis
cussing the difference between "wild" and "educated" guessing. Point out 
how one thing leads to another, and the importance of lingering over infor
mation or knowledge in order to allow one thing to lead to another. Teach 
a fact or concept, such as a definite process proven and known to solve a 
problem, but allow the student to think of other possibilities that might 
solve the problem, but need not solve it.

5. Using the inquiry training method of asking provocative questions. 
Point out the difference between factual type questions (how much? how nany? 
what is? who?), and questions which require depth of comprehension (how 
would you? in what other ways? what if? how else?). Use many categories
of questioning, suoh as those whioh require translation, interpretation, 
extrapolation, identification, discovering, synthesising, and analysing. 
Generate as much sensitivity to question asking as to answer finding.

6. Using the attribute listing or pointing out inherent properties. 
This is already done in many areas, suoh as analysing the use of a word in 
a sentenoe, or the letters in the spelling of a word, or the numbers or
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units in an arithmetic problem. Develop the skill of analysing the in
herent properties of a thing by mentally taking it apart, and thinking 
about its parts instead of a whole, for example, ask for new and unusual 
uses for oommonly known things suoh ae a lead pencil. Then, point out how 
to think in terms of using the inherent properties of its many parts (wood, 
lead, rubber, metal, eto.). Suoh exercises lead to flexible thinking.

7. Providing opportunities for exploring the mysteries of things.
Use the technique of doing detective work on the mysteries of nature, 
scienoe and social scienoe. In such explorations, allow the student to 
deduoe the next step, apply and verify it.

8. Allowing for and rewarding original thinking. Provide opportuni
ties for students to think of things no one else has thought of. Pose the 
situation in all subject areas where the student is told he knows more about 
something than anyone else, then have him tell it, write it, or act it.
Allow time to reinforce answers different "from the ones in the book”. Score 
or penalize a familiar response, and reward unlikely responses.

9. Citing the importance for change and use many examples of ohange. 
Teach the skill for change of things, rather than adjustment to things.

10. Designing case study approaches around some organized structure 
of knowledge, which can, in turn, lead to a random search for other know
ledge. Organize information to a certain point and then pose the question, 
"what would you do?", or "would have done?".

11. Teaching about rigidities, fixations and habit, and show how the 
lives and functions of men and machines have been influenced by habit-bound 
thinking. Use examples of principles and techniques, both in the field of 
arts and of sciences, that have remained unohanged or unimproved because of 
habit.

12. Teaohing the skills of searoh as ways in which men seek for truths.
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Teaoh the processes of the soientifio method as well as the basic areas of 
research. Develop skills in 1. historical search —  how someone else has 
done it, or solved; in 2. descriptive searoh —  describing, comparing and 
contrasting several methods, as well as trial and error search; in 3. con
trolled searoh through experimental observations —  looking for cause and 
effect, drawing conclusions, analysing results, identifying causes and con
sequences, and drawing implications.

13' Building a tolerance for ambiguity by setting purposeful blocks 
in the learning process. It is accepted that humans learn when confronted 
with problem situations. Lead the learning situation up to a definite 
point, and then stop, allowing the student to toy with information, to be 
puzzled, intrigued, involved or challenged. This can lead to more self
directed learning.

14* Providing many opportunities which allow for intuitive responses 
and expression.

13. Teaching the processes of invention and innovation by using many 
guided-planning learning experiences. Show how inventions and patents 
have paid off only through original thinking and sustained effort, hard 
work, and a great deal of knowledge.

16. Using examples of development instead of adjustment. Show how 
failures, mistakes and accidents have lead to the development of worth
while things. Even though our culture is strongly success-oriented, use a 
reveres process by showing how unsuccessful acts or events have been turned 
to suocess. Teach the skill of learning how to learn from mistakes. Mis
takes are at least proof of an individual's effort.

17. Studying creative individuals in the process under which they 
create. Analyze the traits and characteristics of eminently creative people 
through study of biographies and anecdotal data. Study oreative people from
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the standpoint of creating an art out of their own lives —  personal crea
tivity. Study the prooess of creative people interacting with other people
—  social creativity. Study the prooess and development of a creative pro
duct —  productive oreativity. Point out idiosyncrasies of creative people
—  early life anxieties, oonfliots, fears, uncertainties, Ihphasize how 
problems were overcoae, or contributed to a person's own oreativity. Show 
how truly creative behavior cones out of personal and social discosfort and 
maladjustment, deep concern and a great amount of perseverance.

18. Allowing students to interact with themselves and their past know
ledge. Provide them with many opportunities to toy with information that 
they already know, instead of always expecting them to oontinue acquiring 
new information. Teach the skill of how to nurture infant ideas by com
bining new associations out of what is already known. Provide students 
with multitude of experiences for doing something with facts and information 
which they already possess. Allow many experiences for categorisation be
haviors, including opportunities to classify information and to discriminate 
between kinds and types of information.

19. Evaluating solutions and answers in terms of their consequences 
and implications. Always pose the question "what if?". Provide opportuni
ties for listing things that might happen as a result of " ? ". Re
quire the students to extrapolate from information.

20. Developing skills in being receptive to surprise and unexpected 
responses, ideas or solutions, with alertness to their significance. Use 
many examples of oonstruotive discontent. This implies not only being 
disoontent about something, but also being able to generate some construc
tive ideas of how the things might be improved. Teaoh for the skill of 
embellishing or elaborating upon information or knowledge. Show how old 
items oan be used in new ways by adding motion, oolor, odor, light, etc..
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Take advantage of the significance of unusual, remote responses.
21. Developing skills in reading creatively. Ask students to state 

as many ideas as they can which occur to then during their reading, rather 
than to state specifically what it was that they read. Point out the dif
ference between reading as an information acquiring prooess, and reading 
whioh leads to idea generation and development. Reading can teach a stu
dent about someone else's ideas or information, but it oan also stimulate 
the student to new ideas and information of his own.

22. Developing the skill of listening creatively. Listen for infor
mation which leads to other things, rather than only what was heard.

23. Emphasizing and practicing the skill of simple perception. Draw 
attention to shapes, colors, rhythms, textures, sounds and odors, Provide 
opportunities for students to perceive or to visualise themselves in many 
contexts.

In conjunction with the styles listed above, Villiams proposed a three- 
dimensional model that, in addition to the dimension formed by the above 
Btyles, had a dimension formed by the subject matter that was being taught 
and a dimension formed by those primary mental abilities which made up the 
produotive-divergent process. This third dimension is a consensus of the 
conclusions of many studies:

FLUENCY) a quantitative measure as a generator of a number 
of questions, responses, ideas or products. The number or flow 
of relevant responses produced by the student yields the measure 
of fluency.

ORIGIHALITY: a qualitative measure of unusual, remote, olever,
or unoonswn questions, responses, ideas, or products. The statis
tical infrequenoy of questions, responses or ideas produced across 
a total class by any student, or the extent to which the response 
represents a new approaoh, mental leap, or departure from the 
obvious and oommonplaoe occurring within the olass, yields the 
measure of originality.

FLEXIBILITY: A quantitative measure of the number of shifts 
in producing questions, responses, ideas, or products. By counting
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the detours, categories, changes, or approaches, or changes in 
direction of thinking, one can aeasure flexibility.

ELABORATION: the production of detailed steps, variety of
implications, or the ability to esbellish or expand upon ques
tions, responses, ideas or products. It is a quantitative aeasure 
whioh involves detail and specificity to responses or questions.

CURIOSITT: an observable trait associated with behavior which 
involves exploratory type activities, and the capacity of the indi
vidual to look into things and be puzzled.

WILLINGNESS TO TRY DIFFICULT THINGS: an observable trait of
risk-taking, when high levels of aspirations are sought after and 
tried out. It involves thinking as well as doing, and generally 
is a manipulative activity.

PREFERENCE FOR COMPLEXITY: an extension of elaboration when
the individual prefers the riohness of embellished questions, res
ponses, ideaB, or products instead of the commonplaoe. The indi
vidual who displays a preference for involvement into complex de
signs and complicated realms of information can be observed as 
possessing this trait. (Williams, 1967, P- 23 ff.)
We have the strategies, we have the need, and we have the personnel.

The only thing to do is to do it.
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