DOCUMENT RESUME

ED 062 375 T™ 001 309 - . |
AUTHOR Zzarembinski, Clem
TITLE The Meaning and Measurement of Creativity in

Education.
PUB DATE 71 .
NOTE Sip. :
EDRS PRICE MF-$0.65 HC-$3.29
DESCRIPTORS Cognitive Processes; Creative Ability; *Creative

Thinking; Creativity; *Creativity Tests; Measurement
Instruments; *Models; Personality Assessment;
*psychological Characteristics; Standardized Tests;
*Thought Processes

ABSTRACT
An attempt is made to formulate, develop, and test

principles for: (1) creating an environment which places high value
on creativity; .(2) guiding the evaluative behavior of teachers,
counselors, and administrators; and (3) helping children develop
evaluative behavior conducive to creative thinking. {Author/DB)




Dr, HMitchell Clem Zarembinski
SF 711 '_ Fall Semester, 1971

"ED 062375

THE MEANING AND MEASUREMENT
OF CREATIVITY .IN. EDUCATION

COLLEGE OF EDUCATION ' ARIZONA STATE UNIVERSITY




' TABLE OF CORTSHTS

Te Introduction = = = = ~ 0 = = = = = 0 w00 Pe 1

2, Statement and Purpose of Problem - « -« -« «~ - - Pe 2
3. Definition of Terms - - - e - - Pe 3

) Le sigmifiéance ‘of Problem cem e m - - ———- P. 4
5. MWork Plan = = = = = == = =~ = = =~ = = = = = Pe 4

6. Review of Literature — - = = = = = = = = = = - Pe 4

A, Why Revard Creative Thinking - --- ©p. 5

B, Gtrategy of Evaluation of Creative

) Thinking - = === =- = = == ==~ p, 6
Ce Guilford's Approach to Identify 'lhe
Traits of Creative Thinking - - -~ - = pP. 8
D, Laboratory's Contribution to Creative
Thinking - - = - = = = = e = = = = = - pP.17
E, Non-laboratory's Contribution to
Creative Thinking = = = = = = = = ~ = p.21
¢ F, Five Common Criteria for Identifying
Creative Thinking = = = = = = = ‘- -~ DPe24
G, Perspective - - = = - = = - o - - - . Pe25
7. Summary - - - - - = ~ = < -
A, Conclusions = = = = = = = = = = =« « - P.29

(1) -External = = = = = = = = =~ < P.33
(2) Intermal = = = = = = = = = - - Pe33
C. Limitations of Findings = = = = = = - = P.34
D, Strengths of Study = = = = = = = -~ - = Pe34

E. Implications for Future Research:- - - p.3L4

8. FOOtNOotes = = = = = = ~ = = = = = = = = = =~ = =~ p,36
9. Bibliography = = = = = = == = = = = = = o =< Peli3
10, AppendireS = = = = = = e e = -t = - - .- Pe L6




cem- e o - . e e T

1. Intiroduction: |
Creativity scems to apgear with Galton (1869)1 Mo cccopted definition of

creativity exists but it is classified into a variety of categc.ries,. derending

uwson the perticular author, for example: Torrance's diverse definition includes

the Four P's of Creativity" (Person, Procass, Press, and Products), 'Persqn meaning

a phenomcna by thich a fersen comgunicates a new concept or Product, Frocess meaning

mental activity, oad Press meaning enrironment.?  Gruber, Terrill, and Wartheizer

limit the catégories of creativity to the Extraovdinary, the Frocess, ani the Product.3
tein hypobhesizes that creative persons may reveal a ssnsibivibty to the gaps eiiisting
in his culture, in acdition to tolerance of ambiguily, and ability to mainbtain
direction as hrpotheses are tested and refinedsd StewartSans Thurstone 6point to the
fact that “;rbductivc" thinkinz can be in the mind of the humblest worlmman as well as

the riost distinguished states:mn;7 notever, the working manl's Yevery dar creativ

this report focuses on the relationship of creabivity to education, it would scem '
' ' i
that the "smallaan theory" is superfluous to cur topice Guilford finalizes vhis g
. . .- K
introduction by his concepbualization of creative thinking as inextricably involved
with divergent production {i.e., @ variety of output fron Lhe same source, reflecting
‘the use of innovation, originalily, and unusual synthesis);9 herrzver, he doesn't ‘é
- » Py ” LK P ) . W ] ~ 3 o - . ' )
equate creative thinking twith divergant thinking which is reflected in fluency,
flexibility, origimlity and elaboration because of two factors important to creative |

tainking: (1) continuous redefinition of abilities involving transformations of

nought, reinterpretations, and freedom from functional fixedhéss in deriving unigue ,

. . rNe& . .
. eg S o_e . . . (]} . . . . : v

solutions, and (2) sensitivity to problems waich scem to be basis in getting the
creative thiitidng process in motion. 10 | L e
2, Statement and Purpose of Problem: ' — ;
~ R . Y]

a. 'The problem is:what is the definition and measurement of creativity? The

" . ”, ’ s
purpose of this report is to atitempt to fermulate, davelop, and test

Q , .‘ 3 . : !




3.

seineinles for (1) creating an eavivomient which places high value on

creativiy (2) guiding the evaluative beohavior of teachers, counselors,

and administrators; and (3) h2loing childiren develon evaluative bLzhavior
) ) =z

)

conducive to creative tl:‘..:ﬁ-:ing.”

Definition of Terms:

- de

.b.

There is no universaily agrecd-upon definition of creabivity,.any more than
there is of intellizence, In general, the most wlidely applied concepts of
lc;reativity aust be classified according Lo categories, essentially depending
on the emphasis given to Process, Experience_(environmcnt or Press), and
Procuct.12 ﬁone of the preceding concepts of creativity is immune irom the
ob,,cctmn that each omits some characteristic vital to the others. Thais is
a disadvantage because of their haoving no unifying ratn.onale.b Interestingly,
the more widely held concepts of creativitvy are derived from diverse sources
ef logic , philosopiy, learning vheory, Cestalt phychology (which °m}3hasn.zes
the structwre of *elated experiences instead of the smmming of bits of
xoerien “F) s and ,,"ychoanalys is (ifcreby abnormal mental reactions are
caused by repressed d;si:ces existing in the subconscious!5). 16
Psychologis»s undertake to study highly creative persons with hope of
discovering what it is that makes them stand ous; no Anerican psychologist

has faced this problen so directly as Cordon W, AJ1port <sho re-)eutedly

_emphasiszes that the outstanding characteristic of man is his :1.:'1:1.11'1"u:al:.ty.17

We can state that three clii‘i‘erent vievwroints e;::n.s‘b as to study of creativity

in outstanding peogle, na.mezl:;':18 (1) the Max Meyer - Watsonianapproach ihiich

L] 40 ; L] ]
decirees that a disrrpiion of one individual wi +thout reference to others is

‘literatuve, not science; (2) the Wilhelm Dilthey - Edward Spranger aporoach
decrees that descriptive psychology emphasizing uno.ersuandn.ng of the

individual znd analytical psychology emphasizing the genera1 es of an-

individual s scientvifically valid; (3) the Iq.lport—xuckholn - Murray

.- 4
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approach cttempts to roconcile the mrevious two viewpolints using the.
SoCIETAL

»ationale that the distinction betireen individuality and generalAlawiwiness

has been dravm too sharply. This third approach points out thatl everyone

is in certain wvespects (1) like all other mel, (2) 1ike somz.oblhiér men, and :

Q

(3) like no other man. ' P

c. Some authorivies maintain that all externzl evaluation should be absent fronm
an emrjronmeht (Press) so thst successfiul creative behavior ocours; otﬁsrs ;
jnsist that all ncgative evaluation be made taboo; £inally, others emphasize
the importance of using positive and negctive evaluation in order to

stimulzte and develop creative thinking. ' bi

—-— i

d. Since creativity varies in degree ard in kind, essential continuity in

creativity is found in Process, noct in the Product. Wita this asswaption :

prinerily in the minds of six eminent scieatists gathered for 2 symposium ab

the Universit- of Colorzdo in 1958, tae followin~ participants stated their
o 2 = .
. individual approzch to the above assumption:19 £
(1) Jerome S. Bruner of Harverd believed a' team of inventors carry on their
[ ]
creabive work in the form of group discussionse. Essentially, he =s ‘
- (d - - o K - - - ]
emmhasizing the externalizing of behavior. ’%
. : - !
~ -~ ”~ - . o b . '
(2) Mary Henle of the lew School for Social Research in Iiew York City :
- TV v
PERSONAL _ . ,
focused uponpinbternal discussion reflecting tie perpetually twbulent
ncture of the inner struggle that mariks tiae course of creative efforv. 4
] (3) David C. McClelland of Hervard focusad upon the blending of "commitment
SR - . -
and detachment in Process. . o
R - (%) Richard. S. Crutchfield of the University of California examined the - .
- - ‘pelstionship beitwzen conformity and creative thinking.
- ——— .5
(5) Herbert S, Simon of the Carnegic Institute of Tochnology was preoccunied ]
with designing computer progreans <Zaich would 7icld new levels of pracision A

in simulation in order to attempt description of creative human problem-

solving behaviors. : 5

—— - - .. _.
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(6) Robert B. Macleod of Coracll was similaxrly, occnplcd with coinputer

:.mulat:.on but his emphasis was on Logic Theorists and uhess Players.

e, Conditions of Creativity:

Jerone S. Bruner states several, nax:ely:zo ' . N

(1) Detachment and Commitment - A willingness to civorce oneself from the

obvious as a prercouisite that produces an effective surprise; bub this

.

is @ detac}ment of commitaient.
(2 P3351o"1 an.l Decorun — A passion to willingly let one's ilpulses sipress

themselves through one's work; however, an etiquette m*..st be naintained

toward the object ol our ei‘i‘orbs. _

N .

9
N~

Freedon to be Dominated by the Ob,,evt - Yeu began to write z poen, for

cxsmples soon the eruel‘ is sern.ng the poem.

(4,) Deferrsl :nd Inmediacy - For example, there is an ..mmed:.acy to create a

thing or genercl idez but cownser pressures attempt to prevent conpletion.:

(5} Internal Drama - Man can play many roles: these roles arethe source of

the richest and most surprising combmat.;.ons bede... icial to crea tive t.:xouol'

Significance of Problem: Is t‘"“' children and paopl— learn alo':g the l:mes they

R . - R . . . . . o s
consider rewarding and twu creative thinking :Ls.rezwzmch.ng.-~"l o

‘Work ‘Plans

An-attempt is made to review present definitions and meaéux‘em'errbs df creativity-

in education; a minor part of this explorat:.on wn.ll be historical and soc:.al ines

rature; the mzjor part will be’ experimental bpcause read:mgs :Lndlcate that educatn.on

research is disatisfied with the descriptive approache - . Lo

Review of Literature:.
Thers ars levels of creativity, namely: independent e:pression; ar istic or
' 22

seientific products; inventivensss and mod"" cabion of conceptuzlizing skills.”

£ the . basis of those creabtive levels are wrong human needs. £ +the person seises
o AS : ) e
incomplet criess i i‘eltf‘x*°sdtm~ in tensmn which is souzht to be 1*e}.ieyed.£3 Arong

educutors creative thinking is either tireatening or a force to be encouraged for

. ... 8
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1ifting the student to higher levels of imtelicctual functioninge. Isterestingly,
RiESEARCH
as Torrance accumulaoted . A it becamc cleax that creat:we thinking is important
) o

in mental health, e.mc:t;.om;l achieverend, vocationzl uucccss, and many other

Ve -

2 . o . . .
inportant areas of lire. 27 Of course, sone educationslists scy it leads to a

troubled classrocn; muca m-x:lesirable vehavior shouldn't be allowed (but if .
channeled and guided may lead to socially va alued achievements).zs

“A, :
. bhy shculd creativzt hinking be revarded? Vigorous creative imaginations

" which survive early stifling may becom.e d angerous to °oc;.e.,, , if they learn to

act vigorous without cuidancc. A re to this stzsement might be that children's
4 P 3

creative efforts left umnoticed fesl re,)ec..ed ané loose comldcnce to c*~ec.1'.e"6

Torrance elaborates by staving the creative person whose ideas are e ignored or

rejected s hould be protected untn.l he cail work them out a nd make them ,‘rcd“ct:.ve.
This was found true not only in children but in a study of creative engineers.27

In short, some educators wculd reward creative behavier bﬂcau.;c they see in it a

: 2
povierful motivation for learning. To further clatorate s theLe is a pnrlodlcal '1eed
when a person can learn without threats of immediate eveluation, especially in the

learning of new skills and in creabive activities. Ixternal evaluation creates

defensiveness, produclnc lzck of openness necessary for creative thinlf.:’.n".‘?'8

‘Besides having.a need to reduce defers:.venes., s a person neéds anchors with hls
_environ:xent to maintain contact with it and,‘detem:'-_ne his limits of abilities.
The p=rsonal experiences of others are insufficient.29 . R -'
Handlin- (1962) believes current evaluation systems encourage menory,
accuracy, neatness, and cautiousness, but rarély c21l upon students to excercise

‘their ability independently or speculatlvely forhoroblem in which answers are to

be discovered;30 Handlin further states that only the recicless would dare not to

TAZIR
know the right answer (as the grader expects) or dare allowAquestions to draw the

classes' thinking in unexpected ways.Bt

The Overstreets - - (1954) view rewarding of creative _thinking as a countér-

7
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foree vhich discourazes self-initiated learning througn ill-placed humor,

irritation, or evasiveness; when the child reaches the point of tolerancc too
NEGARDING

painfulfeducational methodology uheref.hn.s nervous system, interests, and abilities

can't endure, he gives up try:.ng and begins to £ail, 3?2 Ojemann- (1961) has a

' belief, based on his researcl, that lack of rewarding creative thinking is caused

by a general lack of educationalists to appreciate individual indii‘ferences.33
Unfortunately, in many educational circles, creativity is perceived as a threat

by authorities. <This statement is reinforced by others, namely: (1) Toynbee- (1962)

who emphasizes that an incorrect view of Democracy forces to nautralize outstanding

ability and also forces to emphasize. vested interests;y" and (2, Pepinsky- - (1959)
who states that a group will tolerate a "few" creative individuals, even rewarding
a few; but the number tolerated and rewarded depends upon the extent to which the
creative minority constitutes a disturbing challenge to entrenched beliefs, vested
interests, "duly constituted" authority, and the accepted "way of lii‘e.-"g's’
o summarize, some believe that it is necessary for all educators from
kmdergarten thorugh graduate school to be alert to new ideas and to encourage those
who produce new ideas.to make the most of their abilities; however, some types of

so-called creative thinking should be regarded with alarm because it is this kind

which is based upon false premises, distortions of truth, and failure to test

hypotheses.36 B

A strategy of evaluation of creative thinking can take on three aspects: (1)

societal's (environmental's) view of creative thinking; (2) external evaluation by
peers, parents and teachers; and (3) personal (or internal) evzluation of the

creative individual, 3% In a hostile evaluatn.ve environment towards creative

thinking, a person soon learns to not express creative ideas; the slowness which
investigators have been willing to study creative behavior may reflect the value
society has put upon it,3'8 since creative thinking, the highest of mental functions,
reflected in creative production and in the highest of human achievements, has been

a serious research study for only 12 years.g"'?" In 1950 only 186 books or articles

X 8
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on creativity were written, but: by 1965 s the Psychological Abstracts listed 132
items in one year.l’o

External evaluation oy parents, peers, and one's teacher reflects that creative |

behavior is unlikely to flower in a hostile or indifferent environment .M Guilford
in 1950 calls attention to education's neglect of creativity; Osborn in 1948 ha
not only reinforces Guilfords opinion but continues to do soin a recent book

(1957 ) and in the activities of the Creative hducatlon Foundatlon.l"3

NZ N e i m iie &t ap i st 4 £

Many investigators have attempted to show that by making whole areas taboo,
a culture inhibits creative potential (Murphy 1958, " Rogers, 195h‘ ') ; their view i
of educational life certainly doesn't exclude student discipline.l-d" Mead's':':" (1959) %
view doesn't cons:.dcr an 1solated creative person as advantageous to team efforts ﬁ
where creative ach:.evements of the future enst.w The Getzels" (1960) challenged
the criteria used in college admissions (tests, recommendations, and class r ank)
because their research expressed that the admission procedures were biased in favor

of student "convergent" intellectual ability and social interests; even though ‘f

students with superior "divergent" intellectual ability "in the long run' would

deserve a scholastic position equal to the superior convergent student.‘ié Holland
and Kent- (1960) emphasized the fact that the National Merit Scholarship Corporation
has begun to recognize scholarsh:.ps may be going to the wrong peOple.E' |
Later, this organization established a program for giving scholarships to
two categories of students who would not otherwise have been awarded such
financial aid: (a) students with high creative promise and (b) students who
are trﬁly outstanding in some field but less outstanding in others, Follow-
' L8

up studies of these awards wi.ll test the wisdom of this practice.
Finally, Wylie ' (19€3) hypothesizes a relationship between creative thinking }
INTELLECTOAL

and self-concept; essentially, he concludes that theAneeds of the culturally 7
[

,deprived child do:.  not receive respect; thus societal deprecation of certain

categories of people (women, Negroes, and the culturally deprived) may be causing k

. |
g

[ ] .

. ] . b
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us to loose much creative mle_nt‘.‘l+9 (necessary for national survival).

What facts can the teachers consider to clevate the encouragement of creative

_ thinking? Hyman‘“ (1960) found significant increase in unique responses when
"ereative" instructions were given to engineers as compared to the ideas they
.produced under "practical 1nstructions.59 Datta (1963) found that ncutral
instructions given in tests of ‘creative thinking may decrease the power of the tests
to discriminate among the more or less creative individuals; in short, the creative
individuals inhibit their creative thinking because they fear their orlgmal ideas
won't be accepmié?l:te.51 Another point, erroneous evaluations of a student causes an
erroneous attitude toward the student's abilities and skills, for example:. A
student whose IQ and class room number were transposed on his cumulative record
resulted in teachers and counselors treating him as though he was retairded, althoursh
his IQ was 11;0.5'2 Fortunate]y, the student found positive evaluation outside of

¢ learn as shown by outstanding scores on the science and
mathematics Colle ;i Board Exams and by eight major awards at a national, state, and
regional level for créative achievement in science; his school grades continued to be
| poor and his peers continued to regai'd him as a "dumbell."53 Mearns = (1941) found
that whén a student is convinced that the teacher is not trying to reform him, the
student is able to open up creatively .through enjoying and sharing class productions

and through offering truthful observations and deductions beyond his years of

experience I

. Generally, it has been thought that teachers should provide a stimulating

environment to elicit creative thinking, This concept is compatible with the

stimulus-response theory of 1earning.55 |

Gui]i‘ord thinks that psychology wasczaoorly prepared to meet the rieeds of a
changiné world regarding stepped-up military invention, boredom associated with
greater individual leisure, and changes oh a technological, conmunicative; travel,

and population plane because of psychology's general preoccupation with the

Skinnerian stimulus-response model(where higher thought processes were disregarded,

10
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resulting in a lack of creative thinking which only functions in the realm of the
more abstract)and with the Hullian intervening- variable concept model. 98 In a
1959 interdisciplinary symposium on creativity at Michigan State University,
Guilford proposed a psychological "trait" concept approach to creative thiniing;

. traits are individual characteristics that can be used to emphasize common

e e i o At 2 s

individual qualities or individual differences.s 7 A "dependable" trait is one which

is used to describe how a person functions, It ié discoverable by factor analysis

through the use of the computer, thus relieving educators from the bondage of

classical designs ,58 enabling the researcher to further describe an :.nd;w:.dual'é

basic pattern of functioning through "primary".traits and to the placing of

aptitudes for creativity within a general intellectual framework with special
ScHool

emphasis upon the evaluation of creative performance in everydayAlife experlences.s-?

Much interest, as a result of Guilford's research, has established an issue and

also interest toward his classifica{;ioh of "primary" traits related to creativity,

namely: 50
(1) evaluative abilities - This trait is best indicated by stating problems

created by objects or actions; essentially it is judgement that things
aren't all right because goals haven't been reached,

(2) fluency: , |
(a) in thinking - This trait deals with the fertility of ideas.

(b) in word - This trait has much importance in science and ait
students whereby an ability exists to produce words each containing

a specific letter or cambination of words.

in association - 'This trait requires the individual to produce- as
many synonyms .: for a given word during a time limit.

in expression - 'This trait requires t.l';e rapid placiné of side by
side of wqrds which meet the requirements of sentence structure.
Interestingly, there is reasonable assﬁmption of a correlation
between corresponding pérfox;mances in writing and in oral speech.
in ideas - This trait requires the individual to produce ideas to

fulfiil test requirements in limited time,

o1
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(f) in spontaneity - It was a trait defined as the ability to produce

| a variety of ideas with '_fréedom from inertia; rigid thinkers ténd
to stay within one or two categories of response,

(g) in adaptativity - This trait facilitates the solutions of problems
and shows itself in a problem requiring an unusual solution. |

(3) originality:

(a) in unusual responses - It is indicated by -tests calling for remete °
associations or relationshii:s. : |

(b) the unusual response trait is also indicated by f.he test scores in
-which keyed responses are weighted in proportion to their

infrequency of occurrence in the pépu.'l.ation of the examinees.

(e) "lastly, .‘thé unusual response trait is indicated in test responses which

are rated as clever, The number of not-clever responses indicates
educat;ional fluency; but the number of clever responses indicates
originality.
. (4) elaboration: '
(a) It is indicated when the examinee is given one or two simple lines
and told to construct on this foundation a more complex cbjecte.
For exaniple, an examinee is given a bare outline of a plan; he is

expected to list all minor steps needed to make the plan worke

The above célassification of traits do not deny that motivation and temperament
have significant determining gffects upon creative perfonna.nce.é" Roe (1946,1953)
found that a willingness to work hard a1;1d to wnrkvlong.hours was the one common
denominator that contributed to achievement and eminence in any field; however, there
| wa.s. no indication that it had a unigue rela.t;ion to creativity.e‘z-

So far, we have read research studies of traits which predisposes an individual
not to perform in the usual manner, Since research only touches on such lit.eraturé s

it seems compelling to indicate at least three "primary" traits in different kinds

of thinking, namely: reflective, rigorous, and artistic thinking.63:' The question

12
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being raised is whether the three traits are related to thinking performances of
various kinds"&* however, the fact that all ;'elationships of traits to creative
thmkmg were studied in the context of psychological testing with motivation
generally at a high pitch when taking tests, examinees have less room for showing
strong relationships between test performance and nonaptitude tran.ts (perhaps dan.ly
life experiences might ‘possess creative thinking more strongly related to the multi-
tudinbus traits of motivation and tempe_:rament).és’ A final conclusion -about traits. -

is deemed necessary because of a recent factor- analysis of thinking interests

revealing several variables by Guilford and Christensen (1957) related to

creativity, name].y“6
(1)' tolerance of a.mblgulty - It is a willingness to a.ccept some. uncertainty
. in conclusmns a.nd declslons.
(2). convergent thinking - Tt involves thinking toward one ra.ght answers,
(5) ~divergent thinking - It involves thinking in which considerable searching
aboﬁt is done ahd a number of answers will do,

Gui]_ford made several conclusions from his study on traits, namely: 67 that

individuals who score high in nassociational® fluency have a strong need for adventure

‘and are more tolerant of ambiguity; . at individuals having high test scores in

ideational fluency are inclined to be more jmpulsive, authoritative, more confident,
have '

andja strongﬂappreclatlon of creativity; that nervous individuals are low in tasks

requiring ideational fluéncy but show no handn.caps on other types of fluency tests;

~ that individuals scoring high in expressional fluv.ncy are inclined to be more

impulsive, to appreciate -aesthetic expression, and to enjoy reflective thinking.
Guilford concludes that the relationship between creativity and intelligence
always initiated interest because intelligence has never been uniquely de’f:‘med.6

(therefore the relationship has been ambiguous). Since there are fourty seven factors

of intellect, he suggested a comprehensive theory of intellect by a geometrical

diagram to illustrate that intelligence can be concrete, symbolic, and semantic when
supported by one or more of the factors mentioned above69 (interestingly, in 1927,

Thorndike had already differentiated between social, abstract and mechanical

43
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intelligence"?%. The following three-dimensional diagram represents an attempt

to. clarify Guilford's theory vhich will be foliowed by a succinct explanation,

OPERATIONS

Bvaluation / / / /

Convergent -
Thinking

Y #
%

\\\\;\\

iy e i //
.Cogniti;on / / . / / /
Units " / / /
é Classics | ~ ' ‘ , / / / /
8
;.' ] Relations / / /
| Systm / / /
Transformations / /
implicationé
N B I
R
CONTENTS

The diagram is three dimensional only because of the cammon categories of
materials, operations, and products which are the range of intellectual abilities;
an examination of the fourty seven intellectual factors demonstrabes that their

properties can be put into a three-way classification, This three-way classification

ERIC | .0 14
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is achieved by three major principles.

The first mjor principle of classification specifies that "materials" (thought

12

content), can be put into a three way classification, The materials are as follows:

(1) figural - It is a form of an object perceived,

» - | . |
~(2) wvisual - This aspect emphasizes the lines, shapes, color and texture of : ;
the form perceived, . | C L E d

" (3) auditory - This aspect of thought content emphasizes the rhythms, melodies,

and speech sounds of the form.

o o o im— .
- ot b

it et

(4) tactual and kinesthetic thought content has, of yet, not been factor-

analyzed .

e eih et et e

(5) material can be called semartic (or conceptual); the best-recogm.zed tests

e of :mte].llgence have been composed of verbal meanings, 1
" (6) a class of abilities, based on research of aptitudes, is called symbolic '

. material, [Examples are mmbers, syllables, words, and code material,

The second major principle of classification pertains to the kind of "operations"
performed upon the "materla.ls"' there are five "recognlzed" k:n.nds of operations which
.apply to each of the kind of the ma.'oerlals.'l3 The kinds of operations in question arz»l* ';' .

(1) cognltlons -~ These also are differentiated by kind. These factors pertain

to rediscover:.ng and recognition of things derived from them, recognltion

-of figural and symbolic objects, and also meaningse

(2) memory abilities - There seems to be a-different memory ability parallel

to each cognition ability, . | |

(3) convergent thinking - It proceeds toward a restricted problem solution. ]

(%) divergent thinkine - It consists at being satisfied with several possible

PyC TRy

| hypotheses so that a number of solutions to a problem will do,

P e

(5) evaluation - It pertain:to making evaluations of information derived from
given information. In short, cognition and memory of past problem solutions |

are used to decide whether the present pro‘:;lem solution is correct or

suitable, .

15
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Consequently, when we apply certain operations to certain kinds of materials,

75

we come out with products of various kmds
The third major principle of classifying intellectual abilities is according

to the product involved; the product may be a unit of thought (as a figure, a

symbolic structure, or a concept); it may be a pattern,.a system, or a geetalt of

some kind, composed of mqn.ts.'?6 It could also be an implication as vheh we make a

predlctlon from the information that is.available. In short, each of these kinds of -

product as units, classes, relations, systems, and implications has its own primary

abilities; although, IT IS NOI' CERTAIN THAT A:L FIVE CLASSES OF PRODUCTS APPLY TO

ALL KINDS OF MATERIAL COMBINED WITH ALL KINDS OF OPERATIONS.- g

- THUS IT APPEARS THAT uACH FRIMARY, INTELLECIUAL ABILITY REPRESENTS A KIND OF
CROSSROAD OR INTERSECTION OF A CERTAIN KIND OF OPERATION , APPLIED TO A CERTAIN KIND
OF MATERIAL , YIELDING A CERTAIN KIND OF PRODUCT .7'8

To conclude, other abilities, outside of the divergent thinking, make their

contributions to prodﬁctive thinking; arbitrarily, however; we can equate creative
thinking bo divergent thinking.”
Since creative thinking consists of many abilities (Moriginality" being only

one), an IQ test which measures only three abilities of the thinking process (1.0,

cognltlon, memory, and convergent thinking)eo seems obsolete, simplisti.c , and a good

rationale for contlnun.ng research in an attempt to identify the qualities of the
creative process. Opposition, for exaxnple, to what has been said in this paragraph
- would seem to arise from scholars whose "framework of reference" allows for circular
definitions (i.e0, concepte which can't be operationally defined and vhich don't
generate experimentation because of certain scholars' refusal to accept the Law

of Parsimony) and don't allow for Guilford's multidimensional paradigm pertaining
to the "Structure of Intellect" which has at least 60 identifiable thought processa‘l
and which was the.ma:]or outcome of the work on the Aptltudes Research Project

emphasizing factor-analysis investigations of human mtellectual abilities in 1949,

16
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Tt would be convenient to conclude "external evaluation" of creative' thinking,
here and now, leavmg the- rmader with the mpress:Lon that every’bhmg peri;airunﬂr to

this topic is validated and reliable; unfortunately, since reliability and validity

must be determined anew for each instrument ,83 considerable refining and validating

 of scales by systematic observation, experimentation, and personality studies are still

in order, thus warranting further research.sl" APPENDIX A, interestingly,is a list of
commercially obtainable tests for the identification of creative thn.nkmg,

prodigious task well worth a graduate student s attentlon. Three examples are as

follows: 85

(1) A-C Test of Creative Ability by D,H, Harris and A.L, Simberg has a scoring
‘rationale bésed on the assumption that creat;i.ve individuals produce higher
quaﬁﬁiti’es of quality, unique ideas vwhen requifed to ﬁri‘be consequences of
a deécribed situation, Available from iducation-Industry Service, 1225 E,
60th, St., Chicago, Illinois 60637. o

(2) Alternate Uses (AU), by P.R, Peterson, J.P, Gulldord, P.R, Merrifield, and
R C, Jilson, tests the ability to produce a variety of class ideas in
connection with an object or other unit of thought; it is used in jr. high
schools through college and adult levels and it is available from the
Sheridan Ps&chological Service, Inc., P.0, Box 837, Beverly Hilils, California

90213, | |
(3) reatlntz l'est, Si‘orm H), by C.H, Iwshe and D.H, Harris, is a twenty item

test to determine fluency, flex:.bll:.ty, and orlgmaln.ty. Available £ rom

- Purdue University. Occupatiohal Research Center, lLayfallete, Indiana, L7907,

Tﬁe "Minnesota Tests for Creative Thinking" is a momnnentél work é:omprising a
battery of tests which identi.f.‘y outstanding children who differ meaningfully from their
classmates of the same sex and of equal age as measured by intelligence tests such as
the Standford-Binet, the Kuhlmann-inderson Intelligence Test, the California Test of

Mental Maturity, and The Otis Quiék- scoring Mental Ability Test.87 The work of the
highly creative children c;omﬁared with their equally intelligent classmates was '
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characterized by humor, playfulness, lack of _rigidity, and relaxation;88 however,
the products produced outside of the test situation by the highly creative were rated
as more original; 89 the highly creative, interestingly, had reputations among their

90

peers ahd_teachers as having wild or silly ideas, Coefficients of correlation with
Lraditional measures of intelligence were not statistically significant H yet, after the
effects of mental age were discounted, there was statistical 'significa.rice'betweeri
standardized measures of achievement.

92

Personal student evaluation involves self-evalua.t:.on skills, namely: (1) self-A

confidence (i.e., self-concept) of which (Rogers, 1951; Maslow, 1954; Murphy,'961 )
have given great mportance as a determinant of behavior; however, interestingly,
there :l.s little. emp:.r:x.cal ev:l.dence outs:Lde the clinical field to md:.cate a relation-
ship betaeen self-concept and creative funct:.oning.93 Professor V.,H, Baunann, howeve;',
did remark in his class that his greatest difficulty in attempting to raise the

: airerage undergraduates' educational potential v}as the students' lack of appropriate
seli‘-concept.% (2) development of.self-concept as it is related to creative thinking
is a cont:muous process so that the student shouldn't expect an earth shaking

95

e:gper;ence to correetl concept of self., It should be emphasn.zed, however, that a
crit:@.ca], stage for immature youths and adults is when they recognize their personal
separateness (i.e., believi;ng that other people do not think as they do and that they
are willing to trust their own perceiving and not depend completely upon someone
eise).?b 3) 'allew one's self to express creative activities in order to clarify
a'.r_1d develop .self-concepts as related to one's creative functioning, thus giving value
. to the expressed :'l.dea.97 (4) the findings of Jiian and Steinef (1961).indicate that
high gtoup aeceptance is related to high eonformity, however, in groups where one
member's success is unrelated to the success of other mex.nbers.g8 lhese and other
findings suggest the importance of studying social influences on creative think:mg.99
(5) the freedom to engage in self-initiated learning (GAektzels, 1962) Buhl, 1961)

This point was particularly evident in the study of creative behavior on eminent

e———e [ cs e m e s mev——— e e . e————

' pcrsonala.tlc,s, inel udmg creatwe ennmeers.101 (6) cu.'ltural deprn.vat:.on damages the

e e e . - . . . e . e e meeem e e s . s e e m et al e
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self-concept because of a small repertoire of 'societal graces making it ifnpossible
for individuals in this category to be yell ::ounded" vhich society so much adores
(Riessman (1962).102 (7) the obscrving of “feedback" from group participants which
are cues to encourage or discour:.xge certain behavior regarding the facilitation of
~ learning and of crea’oivitiyw3 (i.e., - a student, who survives and succeeds with J'c,he
traditional methodology of lecture and rote memory, finds himself unable't‘o actively
' 104 )

learn on his own, to think, and to solve problems, . o oot e . ';

Behavibristic psychology recognized that creativity and originality are widely
discussed topics als the hope for fﬁture man.ms Wilbert S. Ray, for example, contributes
his share of behavioristic -research by concurring with Skim;ner and Hull that enough |
labofa?c,ory based méterial on creativity and originality exists so that he can publish
a book in the area of educational creativity.106 Neither Ray nor Maltzman equate

. creativity with originality, resulting in a book which essentially evaluates and tests
| originality;107 Ray admits that a great many more behavioral and societal variables
ir;fluence cr?ativity but he uses this s;c,atement to reinforce the feasibility that his

" study should be channeled tovard originality, '

Guilford (1959) concurs with Ray and Maltzman that creativity shouldn't be )
equated with origina.lity aﬁd ﬁhat an S-)C R approach can't deal appropriately with
creativity.1o9 ' | .

Since Ray.'s behavioristic analysis pertains primarily to originality, and not
Ez;eativlty, he feels compeiled to define the former as thinking which produces new
ideas and to define the latter as thinking which examines existing sets of ideas and
conclusions.”o To clarify, thinking PER SE, is defined by Ray, as th; search for a
method of change in the solving of a problem (ie€4y thﬁ.s search is reasori:i.ng);111

however, once the method is discovered, there is a problem aoll.u’c,ion.112 He then

proposes an analogy épropos,to what is now being pursued, vhich he feels is easily

understood by all because most people have observed that a given stimulus will '

e . ... .19
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produce dJ.i‘fcrcnt responses depending upon the time variable, for examples A
doughnut at 11 A M, is quite different from a doughnut being given at 12: 30 P14, 13
-Similarly, vhen an irdividual thinks, he may have a thought which is a response to a
previoue event; this thought car; secningly become a stimulus for a following event.”l*
What is the point being developed in the preceding paragraph? According to Ray,
the fundamental problem in the -t_rai.ning for origihality and other traits of creativity
is the design of methodology to iecrease trait occurrence in diverse situations, thus

permitting reinforcement'”5 consequently, the same principles of conditioning

| regarding jndividual behavior (as doughnut eating or the increase of past experience to

emit particular thoughts) can increase the expression of an :md:.v:Ldual trait (say

originality)-"6 whereby the trait is not only strengthned but also other traits of
crea.tivmty are strengthened through "transfer.” n117 | ‘
Ray next introduces "Tri.al-and-Error" in thinking and attempts to relate this
concept to creativity and originality by elucidating upont wo of the most widely quoted
authors who dealt with creativity and its traits firom a common-sense, rational view-
point, namely: 118 (1) Poincare's descr:l.ptlon of the manner in which he discovered a
mathematical proof; and (2) Ghiselin's "the Creative Process," (1952) which is a |
collection of statementsfrom outstanding creative scientists, authors, and painters as
to how they produced or :i.n‘ver.rted their ideas, pietures, or poemse |
The transition f rom "reinforcement “of traits'of creativity to the "Trial-and-
Error" theme is seemingly not incongruous fore Tolman, who introduced"mind" into
psychology as a complex system, suggested constructs to overcome Watsonian over-
. simpliflcatlon :Ln order to generate experlmentat:Lon,119 also suggested t hat three
levels of learning exist, namely: (1) conditioning (i.e., operant or Skinnerlan)
(2) trial~in-error; and (3) insight (i.e., characterized by the Gestalt school whereby
the whole is more important than the sum of its parts and by the 1earning of relation-

ships that underlie what is to be learned'20),

To continue, Ray has two objections to “tr:.al-and error“ th:mkn.ng (1¢e., ideas
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arising that are either rejected or accepted) which are: = (1) ideas are too easily

forgotten; and (2) ideas arising often are not relevant to the topic under

consideration.

There were several reasons why this student disagrees with Ray's behavioristic

emphasis on thinkinge Firstly, this student concurs with L,M, Terman's awaren'e_'ss-Of C
the lack of recoghition and e'ncouragement'of brighter children in American schools.121

Both teachers and parents, it seemed, wanted to produce the conventional,
socially well-adjusted child and viewed the unusually talented student with
" suspicion. Terman's work, together with Leta Hollingworth's (1926) studies
of the difficulties of adjustment of very high I-Q children, made a

considerable impact;
— - - But it was the advent of Sputnick in 1957 that shocked America into

asking whether its educational system was f ailing to produce sufficient 122'

original scientists to maintain its technological lead in the modern world.”
Secondly, this student concurs that another turning point was J P, Guilford's (1950)
paper which pointed out that almost all the tests used by American educationaiists and

psychologists were "convergent' (i.e., there was one correct answer)123 The result

was a series of investigations pertaining to creative tests; to the recognition of

children with unusual jdeas, to tolerating and encouraging independent thinking
(instead of repressing them because they upset the teacher's routine), to_training

students to develop their potential creative powers, and finally to select research
workers for creativity than for convergent types of achieven‘entlzh lastly, this

student concurs with the fact that American educational models stem from the British
"empiricism" of Hobbes, Locke, and Hume whereby the pragnlatic f.was emphasized and from
British "ratioﬁalism" represented in Gestalt and cognitive péychqlogy.125_ The

Amprican miﬁd , naturally bent toward the pragmatic and empirical, easily adopted the
behaviorism of YWatson, Skinner, and.Thorndike and the functionaiism of James, Dewey,
and Ju'dd.126 This '-‘framé of reference" resulted in paradigms, construété » and models,
which to the exclusion of Tolman, the eclectic , dominates Ameridan psychology,
inhibiting the Gestalt, Cognative, and Group Procesé approaches to learning, In short,if
an idea doesn't "fii;." a particular'model, it is-alienated and cla.ss.ified as

unhproductive not only on theoretical plane but on a practitioner's plane as well,

fore the latter feeds on the former,
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Creative thinking from laboratory studies is illustrated keenly by Mednick's
definition of it as the formirig of associative elements into new combinations;127
consequently, associations to any one 5 timulus may be arranged as a flat or stecp

slope.'- The figure below illustrates what concepts that he is attempting to

proselyt :'1.ze:128
High .
e Steep Asiociative Hierarchy .

""""" Flat Associative Hierarchy 1
Associative ' . "

Response '
Strength '
1
i

™ ~—
ﬁ‘
-
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Ficune 7. * Associative hierarchies around the word table. { Reproduced by per-
mission of the American Psychological Association and Sarnoff A. Mednick from

. S. A. Mednick. The Associative Basis of the Creative Process, Psychol. Rev.,
1962, 69, 220-232.) .

- ——m. e tram ce eemnee o - . - e tend ;

- = - Such slopes my"occur with different stimulus words. within the same person,
. and some persons may have many more of one type than the other, Steep slopes
_imply that the associative responses appear more rapidly and are more probably

: © the common type than with flat slopes. Lhe man with flat slopes will have
. more uncommon associations and will be more creative than the man whose slopes

are mostly steep. Mednick further assumes that steep slopes are accompanied
by a smaller number ci associations. '

Maltzman, Belloni and Fishbein, however, vsmétheir' procedure. -and " - Mednick's

RAT, found-no differences between the word-association hierarchies of subjects of

‘high or of low creai'.:i.vzi.'cy‘l3 0

Mednick further believes thgt the total number of associétions which one has to

a given stimulus will influence his ability to produce combinations and that
Ngaturation" or massed instructional conteﬁt when taught within a short time period
will pr.oduce better problem solutions, namely: ideas in a school claés which oécur
fifteen minutes apart are li}cely to be be%:ter éssimilated' than if the spacing in
time_ was further apartl3 L Mednick's theory éeems feasible; interestingly, his

"Remote Association Test" (RAT) which was designed for selecting creative




'newly initiated dinstructor, no matter how committed to fresh approaches he may be,
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individuals secems to correlate with the above diagram explanation, This would
assume that abstract and concrete concepte- are analogous to uncommon and cormon
assoczl.atzl.ons.32 If rescarch could reinforce, as much as possible, the uncormmon and
common associations, it might increase the uncommon associations to a higher level of
abstraction on a hierarchial scale and also increase the common associations on.a

longitudinal scalee. One or both of these procedures would cértainly affect : | -1

intelligence tests which are predominantly in use.

E,
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Creative thinking from non-laboratory studies is jillustrated by learns (1959) '
who emphasized that the teacher who can function within the framework of the ,

untraditional can. facil:.tate student creativity through remi‘orcement ’ approval, and

orlginal effort133 His study is reinforced by Carl R. Rogers, et al,!3% In short,

the teacher is advised to wait for the appearance of original and creative behavior,

. . ——

fostered by a "pennissive atmosphere," the absence of '"drill, " or “excessive

discipline;" 135 then, according to Mearns, original and creative behavior eventually

N —— = e

appear because all normal children have an urge to create136 The learning situation
can be_cqns::.derably enhanced if a videotape play-back occurs because students have a
habit of reacting to themselves (the primary disadvantage however of the videotape

is its high cost as compared with the cost of tape fecerder)1.37 Make no mistake

o e o it Amm -

gbout the fact, however, that this type of class procedure can b-be’ traumitic to the

No matter how democratic or, authoritarian a teacher is able to allow himself

to Be, the following "classic" paradigm of Varren Schm:Ldt and Robert Tannebaum

seems to hold true :13 8 : o ‘
ca . . . . - » - B R e . = . — . .. . ——— ‘
Leader-Centered ' Group-Centered  “Abdicrat”

' b
Use of authority ' }
by leader ' !
Freedom of !
the group 5

Autocrat e——
Tells Sells Tests Consults Joins
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THE _
The autocrat violatesptraditional and self concept; the abdicrat violates the

concepts of lecadership which gets work done., It is within the rectangle that the

freedom of the grcup is maximized so that divergent thinking cantake place.a In short,

course. content can be achieved with Tannebaum and Schmidt's paradigm, in this
student's opinion because it facilitates student dialdgue (not monologue), facilitates
outside reading, supplies feedback of class presentations, and emphasizes
social:-lzation. In short, it is a fine instrument for evaluation (i.e0, environmental;

peers and teacher; and personal) of divergent thinking, in addition to enhancing the

‘satisfaction of the higher needs of Maslow's "Hierarchy of Needs,"3?

Creative thinking in non-laboratory work reveals that men, like Maltzman,
Mednick, and Guilford, have multitudinous suzgestions as to the nature of creativity
and to how it was produced in the laboratory situation but do not point out as to how

an individual aids his colleagues toward more originality and creativity in daily

ii.fe.mo Two systems to enhance practical creativity have arisen as a consequence}”"‘

both have been accepted by industry, business, and the U,S, lilitary Academy as

evidence of their possible usefulnesse 12 Osborn's (1957) "brainstorming" technique

and Gordon's (i1961) "symectics" are the two techniques involved, 43

"Brainstorming" consists of having five to ten individuals gathering together,
questioning a topic, giving of participant answers about the topic (the answers being

written on a blackborad), the theory being that socialization.is facilitated. and

. that participants are stimulated to think of more topical ans_wers.1“" The only two

rules which participants must follow are that they can't criticize and that quantity,

: . . 1
not quality, of ideas expressed are mporban{;.w Evaluation of answers is done at a
' 146 -

separate time, sometimes by a foreigh i:arty.
"Symectics" is similar but also different. It requires work ingroupé ‘and is

defined as a mental activity in problem solving whereby artistic and technical

inventions hopefully result.m'?

Ray's objection to these two techniques is that they lack participant strategies

. 24
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which posesthe question as to whether the methodology inight not be more efficient

“if participants developed individual methods of expression at frequent time:

intervals. 148

“This student dn.sarrrces because group and individual spontan01ty would

seem f.o be lost resulting in a p0551b1e diminishing of quantity of answers to t,he

toplc and

(1)

(2)

3)

-s0 that groups have their unique goals, e;cpectétions , and modes of behaviors

()

(5)

(6)

(7)

149

in the de-emphasizing of the group processes as:
structure - Order imposed on course content by group psychologn.cal and
socn.a.l forces,

authority relations - Is leadership which each partlclpant can assume to |
the exbent that the institutionally desn.gnated leader performs his group
task roles, establishes appropriate emotional group relations, and
establishes his appropriate status in the group.

group norms - A social system automatically develops when groﬁps are formed

power relationships - It comprises the ability of cne or more persons.
which influence the behavior of another. Being neither good nor bad, it
simply mea;xs persuasion is sought, not coersion.

emotional modalities - Are processes occurring within the learner vhich
influences his absorption of course content (iee0, e}lch as selective
ina.f.tention, rejection or distortion of new Earﬁings which disrupt his
present cognitive organization, etc.").

group culture - It means that acceptable ways of expressing emotion,
get'ting support for opmlon and the giving of feedback become stabilized
and predictable as :Lnteractn.on takes place » and grows,

conflict dynamics - This process characterizes two socn.etai developments
of the group's social system, These are: (a) attempts by learner to meet
individuel needs; and (b)' attempts by the instructors and learners to
establish group standards and social relationships for achieving the
educational goals of the éroup. These two processes conflict at the

beginning of any group gathering as jllustrated in the previous paradigm

. RO

L ESE -

4000 cmmte and e ——

T




-2l - ;

of Schmidt and Tannebaum on page 21. #As the ,group gets acqua;nted, the conflict
hopefully becomes minimal. |

In what manner can thinkers express individual differences according. to the "trial
and 'errdr" model? These individual differences express themselves 1n the accuracy and
detail of interpretation of thg éxtern;al world, in manipulations of it"s interpretative
elements, in selective criteria, and in the number and range of variations'in thbught
trials produced (i.e., the more numerous and varied such trials, the greater chance
for success).’?° | |

he value of wide ranging variation in thought trials is of course vitiated
if there is not .the precise application of the selective criterion which weeds
out the overwhelming bulk of inadequate trials. This editing talent
undoubtedly differs widely from person to person as Poincare (1913) .has

emphasized, "7~

Tt should be noted that much creative ‘thoulght is opportunistic resuiting in a
wide number of selective criteria available at all times égainst which. thought trials
are ,judgedi " The more creative thinker may be able to keep in mind hom’ such cfiteria
resulting in an increase of his ability to make desirable discoveries by acéident on
a. problem tangential to his initial endeavor.w2 To conciude, further areas of

individual differences lie in the competence of retention, cumulation, and transmission

153

of encountered solutions.
F.

Lhe fundamenf.al rationale for emphasizing creative test scofes and experimental
research, up to this point, is because this student believes test=séorés and
experimental research have a stronger base and brighter future fozj identify:mg
creative thinking; however, since thé criticai_issue underlying all work in the field
of educational creativity is £he criterion problemwi* (i.e., appropriaﬁe index of
creativity1 5) , four additional common eriteria will be enumerated, namely:

(1) achievement - Is an attempt to identify famous achievements of individuals,

-

the achievement being taken as an index for creativity that few vould

dispute (Ghiselin, 1952).136
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(2) ra’omg - Is essentially the evaluation by peers, teachers, and supervisors
(MacKinnon, 196l Drevdahl, 1964).127
(3) mtelllgence _ Tt essentially means that a superior L.Q. infers superior
creativity being that creativi’cy is a mental function (Terman, 1925)1’-8
(4) personality - It means characteristics of personallty are evaluated in
relation to an empn.rlcally derived profile of the "ereative personallty s

and the closeness of the "fi’c" is used as a criterion (Cattell and

Drevdahl , 1955). 127

G,

Personality assessment is still flourishing, despite the pronouncement of its

failure by Cronbach (1956)160 The necessity.of establishing personality measurement

was well understood in 191;.8 when the 0SS Assessment Staff published Assessment of

161
- Men, Essentially, the publication was a.program of psychological procedures vhich

‘evaluated the capabilities of jndividuals to serve over-seas in the act.:.ntles of

irregular warfare carried out by the U.3, Office of Strategic Services during World
War II.162' Interestingly, the program was, for all practical purposes, .based upon the
Germsn military psychologist, Simoneit (1940).163 It involved the multiple testing
and observing of individuals in a grou;; setting, a pooling of test scores and
subjec:tive observations by trained observers, a prediction of the subject 's behavior
in certain types of role and situation, an g.ttempt to delineate the personality as a
whole, a concern with the "positive" aspects of personality and its potentialities

for effective functioning, and, finally, a serious attempt to validate the
predictions of future behavior.wl" This program seems understandably'crude. regarding

criteria; however, similar assessmerrb is still being used, the opinion being based

upon observation of employment interviewers and upon readings similar to Walkup (1 9711?5

by contrast ’ ?orrance designed two brief screening devices for studying the creative

personality, the "Creative Motivation Checklist" (which consistently differentiated
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the crcative from the less creative with only thirty items) and the "What Kind of
Person fme You?" test (which takes most subjects 5 to 10 minutes to complet;e).”:6 _
Since immediate feedback is obtained, both tests are ideal for use in teaching, in
experimental grouping sessions, and in audience-involving discussions of the
creatmvn person and of creative behav1or.167 The point which vas attempted to be
made was that mcasurement of personal:.ty in 1948 was crude compared to the Creative
;Motivation Checklist of 1958 however, critics of continued research of creativity
do.. exist, 'Thgir objections can not be taken too lightly. -
‘reffinger, Rensulli, and Feldhusen feel that the failure of research to master
cérbain basic problems of creative thinking after twenty years of intensive study
has led ﬁo a decrease .in interest among educational pract:’d;:icners.168 This
statement overlooks‘the tremendous surge of research and practitioner energy directed
towardé creativity as evident in APPENDIX B. In addition, E,P, Torrance has received

L000 letters of inquiry per year during the last five years from investigators

desiring to use ‘orrance's tests of creative thinking, other original instruments

used in studying creative behavior, or instructional materials developed by Torrance

and associates.169 The inquiries came from every gbate in the union; surprisingly,
a random sample of the 4000 ing uiries revealed that a certain percentage came from
thirty-six foreign coum;r:’Les.170 A Richardson Foundation grant enabled Torrance to
correspord and to grant permission for the use of some of the tests and materials
requested resulting in the doubling of publications and reports on creativity
.throughput the nat ion.171

Even though Treffinger and associates do assume that creativ'ity exists and that
jt is multidimensional in nature, they point out that no single, widely accepted

theory of creativity exists vhich can make possible an "adequate" measurement of

creative thi.nk:i.ng.172 Treffinger and associates might have overlooked the fact that

creativity is not distinct from intelligence and that intelligence comprises many
: ' WITHIN
abilities to be used for different purposes, especiallypthe categories of divergent

: | . 28
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thinking and transformation as represented in Guilford's "structure of intellect"
mo:ie'l.173 If we were tc; consider that there are 24 divergent prcduction abilities
in the divergent thinking category of the SI model and if 23 of the 24 have been
jdentified by factor analysis ,A17"" then, surely, these 23 abilities are fact not
theory., If the many abilities of cognition, memory, divérgent thinking, convergent
thir'iking,' and evaluation are constantly being used in reséarch studies; because fhey
have been identified through factor analysis ,_175 Treffinger and associates sée;h toﬂ
hold a precarious position, Treffinger énd associates further pursv;e Guilford by
emphasizing that a comprehensive theory of creativity would comprise non-cognitive
components as well as cognitive. Guilford seems awaré of this. For example,
validity and'factérial composition can't be taken fér granted because .rat:lngs are as
queéﬁiﬁnable as c'riteria 'unless obtained £ rom experienced observers making ok?servations
under controlled conditions1.76 For example, if a group of engineers were given a
'problem and told to be creative in théir approach to a problem, the test results
would reveal a higher quality of workmenship than a matched group who were told

merely to solve a certain problem (i.e., the production of the two groups, however,

would not vary). 177

Treffinger and associates accuse Torrance of being eclectic in approach, of
laéking a unified, comprehensive,theorical base, and of using the variables (i.e.,
fluency, flexibility, originality, and elaboration) existing in Guilford's
parad:i.gm.w8 The first and third accusations seem superficial because the purpose
‘of experimental research is to generate future research through operational
. definitions., Torrance'!s former occupation before entering educational research
also might explain his eclecticism; he formerly was a college counsselor.179 The
second accusation however seems characteristic of tﬁe field of educai;ional research
but it doesn't warrant the conclusion that educators are confronted with the
following difficulties as a result of not having a unified, comprehensiv‘e theoretical

base, such as: establishing useful operational definitions, understanding the

23
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implications of differences among tests and test administration procedures, and

understanding the relationships of creativity to other human abilities.180 The

IMPACT program, creative project center, Guilford'!'s SI model, and Torrance's energies

directed toward revarding creative behavior seem to contradict the previous sentence, -

Cne might easily infer that Treffinger, Rensulli, and. Feldhusen's battle was not srith
the theoretical base of creativity but with the rate of theory building in general,

Regarding criteria of measurement, Trheffinger and associates become more
positive, To quote:

While divergent—thinking measures certainly do not tell the entire

story about creativity, it is quite likely that these measures do assess

intellectual abilities which play an important role in creativity.181

The reader by now is aware that creativity is not a single variable buﬁ is he
_confident that tests of divergent-thinking abilities have valid:i.ty?182 For example,
the Wallack-Kogan }"creativity" scores do tell us the amount of concepts the subject
has in his m.emory stor3183 The scores therefore represent éognition abilites; since
cognition abilitiesuaré dependeht upon concept storage, the IQ test predominantly
measures "structure of intellect! cognitive abilities.ml" In addition, one needs to
be cargful regarding any test which is claimed to be a test of creativity, even
though it SEEMS to fit a plausible theory concerning that concept (i.es, the best
kind of empiricle check is to factor analyze fhe test, with appropriate controls).185

To conclude, this report will enumerate four basic problems pertaining to

creativity which became evident from an analysis of 300 collected reports, abstracts,

and journals originating in a variety of universities, colleges, and research
organizations:’e(’ (1) the validity of the tests of creative thinking, (2) the
relationship between creative thinking ability and intelligence, (3) the relationship
betveen creative thinking and school achievement as measured by standardized
achievement tests and by teacher grades, and (4) the facilitation of creative

development through specific kinds of educational experience.
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Summary:

Te

A, Conclusions:

(1) There is no one defimtion or one measurement of crcativity because,
like mtelligence from vhich it can not be separated, it is multi-
dimensional, or complex. For example, intelligence is -composed oI‘
many ab:Ll:Lt:Les -and creative performance draws upon a very large amount

of these intellectua.l abilities for different purposes, especially the .

(i.e., Cuilford's"Structure of Intellect model), 187 .
(2) Creative Thinking is inextricably involved with divergent production

(i,e., a variety of output from the same sour..e, reflecting the use of

.Iinnovation s originality, and unusual synthesis); 188 however, divergent
production abilities are not the only abilities that make significant
contributions to creative output (i.e., this becomes more true as vie
broaden our interest to problem. solving).'8? To illustrate: If one
were planning a program of training, his efforts at assessment of the
program's success might prove a failure oecause the selected abilities
desired were' assessed by tests not weighted with the instructional
_material of the :l.nstructor.190 The cause for assessment i‘ailure was then
the careless selection of tests for products of units and classes which
had no relationship to the kinds of problems in the exam. 191 Efforts for
assessment would have been successful if the chosen tests for products

of transformation and implication were uxsed.192

:(3) It has been generally recognized, regarding the SI model thst the role of
fluency thinking (i.e., see pdge 9) as represented by divergent-production
. in its various i‘orms has caused the neglect to study abilities related
to creativity in the othe.r operation categories (i,e., evaluation,
memory, and cognition) in genersl'and especially the product. categories

of transformations and implications in particular.193
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The category of “transformations has twenty abilities of which sixteen
1ie outside the divergent-production colum. Interestingly, it is rated
hlgher than the dlvergent production abilities by the scientists.
HOWEVER, THE ABILITY RATED HIGHEST LIES IN BOTH CATEGORIES; IT CONSISTS

OF THE DIVERGENT PRODUCTION OF TRANSFCRMS.! %% Recent Aptitude Project

studies have found that high school learning and memory for factual

_information are dependent upon cognition for semantic transformations

and, memory for semantic transformations.195 In short, students who are
ready to revise their conceptlons as they read and who remember then,

carry away more information from what they read..196 Also, solving a

problem may depend upon revisions in one's conception of the problem and
this changing of one's conception is dependent upon the cognition of
tpansformations.?7 In addition, "sensitivity to problems" (or being
aware problems exist) is an aptitude for creativity (as validated by
factor anaiysis in 1950) and recently has been identified as cognition
of seme’ntic implications.198 There are four of such abilities for the four
content areas, and the ability of most importance depends upon whether
it pertains to concrete objects, symbolic information (as in math), or
to interpersonal relations. 199

One other category which has been neglected is. evaluatlon, a needed
study for improving creativity (i.e., the creative solver hasn't finished
his job swithout applying it).?%° A good example of evaluation would be
Osborn's brainstorming method which provides for evaluative and idea
producing sessions, the rationale being that deferred Judgexeent needs the
separation ¢f the two functions in order to provide greater flow of ideas
during the idea generatiné period.:z01
Memory is another neglected category in the SI model but it is

conceptualized as an act of putting information into memory storage.202
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Assuming much of menory storage is temporary, the assumption can not
be used as an excuse to not practice and exercise retrieval ski.lls.203 ’
" If educationalists want to produce skilled problem solvers, the

student must encounter experiences which EXERCISE the abilities in ALL '

categories, inferring that a broad curriculum is a necessity, that.

content has relevancy, and that the learner gets acquainted to

exercise his a.b:x.ln.tn.es in the dn.fferent categories in order to make - x

the SI model meaningful and also effective for generaln.zatn.on of skn.lls'

within the categories (:1..e., transfer of skills).zoh’ | nﬁ

~This sort of program would necessn.‘oate provn.sn.ons being made for

individual instruction, individual rates of progress (a task not to

difficult to imagine in this computer age), and the teaching of class- '

room strategies, such as attribute listing, deferred judgement, check-

list methods,linguistic studies, etc, 20 | H

To conclude, the student must be reminded that memory storage is an ;

Ty

absolute requirement for CREATIVE PROBLEM SOLVING. 208 Information,
indeed, is the substance of intellectual functioning. |

(4) There are levels of creatn.vn.ty, namely independent expression;

artistic or scientific products; inventiveness and mod:.fn.catn.on of

L ot 6 et 40 St s e e e

207 If the individual senses incompleteness,
| 208

conceptualizing skills.

it results in a tension which is sought to be relieved,

(5) Among educators creative thinking is either threatening or a force to

BT R S e gty oo rrrmer P

be encouraged for lifting the student to hn.gher levels of functn.on:mg

regarding mental health, educational achievement,,vocatn.onal success,

and many other important areas of life. 209

LAY o PEEIETAL_ et
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(5) The creatn.ve person whose ideas are 1gnored or rejected should be

protected until he can work them out and make them productive, This

was found true not only in children but in a. study of creative
210

engineers,

ERIC .. 33
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J.P, Guilford's "Structure of Intellect" model has been factorially

analyzed resulting in appropriate tests for the significant

measurement’of creativity, Since the creative process is multi-

dimensional in nature, Guilford's approach to it was to identify as

many abilities in the SI model categories as possible, ‘Lhis he has

done immensurably well,

E,Paul Torrance has done remarkable measuring of creativity with his

"Minmesota Tests for Creative Thinking;" however, his tests do not

measure the spectrum of creativity which the SI model is able to do,

The materials which he has developed seem impressive, namely:

(a)

(b)

(c)

His Imagi/Craft materials consist of a set of ten record

albums with teacher guides. Their goal is to aid children . -

'in learning about the creative process and to engage ¢ hildren |

in creative thinking experiences.211 The‘initi'al large-scale
field test of these materials has been described in an U,S,
Office of Education reporte212 | | |
His Idea.Books are a second set of materials which have been
used in a variety of classroom expernments in the mtermediate
gra.des and vhich have resulted in.creative growth as assessed

by the "Minnesota Tests of Creative Thn.rﬂcmg."213 Both the
Imagi/Craft and Idea Books were designed to be related to |

‘'various aspects of the elempntary and junior high school

' currlculum a.nd to aid integration within various aspects of :

the curriculum in the minds of the pupllS.;21h In addition

teacher guides. were 'designed to help teachers give the

necessary guidance, 215

A third set of materials is designed in teaching upper

elementary pupils some of the concepts and skills of DOING

CREATIVE RESL'}ARCH;216 although successful when used by skilled

34




(d)

(9) A high IQ. in children is not related %o high creative thinking,

~33 -

teachers, they haven't had the circulation of the previous

two sei:,s.217

A fourth set of materials were designed by Torrance i‘br in-

service workshops and other kinds of training Programs.me'

''he most widely available set of materials is the series of

ten "Classroom Creativi_ty" ‘article'r pre'paréd for the

Instructor magazine in 1961;-5.217 - . -
220

one reason being that IQ tests are predominantly measures of

cognition abilities,

(10) Tests of divergent thinking have significant vaiidity.22

221
5

(11) Vhen SI model abilities are proved valid by factor analyéis s they

are fact not theory.2

+ By Criticisms:

23

(1) External:

a, Strategy of an experimental study wasn't followed, particularly

in regard to internal and external validity.

b, . The study depended t~oo heavily upon cited material from

secondary sources,

¢. The writer didn't seek criticism of certain statements £ rom

competent experts,

d, - There are but a few experts on the measurement of creative

thinking (i.e., serious criticism demands a multitude of modern

skills to validate or invalidate any problem or hypotheses

concerning the measurement of creativity).

(2) Internal:

a. This report attempted to follow the Work Plan of this study and

to exercise vigilance regarding "degree of integration" and

3o
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C. .Limitations of Findings:

(1)

(2)

- 34 -

"design' appropriateness,”

b, Misinterpretation or incongruities of the covered _material

were unintentional.'
. n )
This report follows in total nelther hlstorlcalkor exper:mental

strategy, in short, it tends to. :Ltemn.ze and to become a.n overv1ew.

The report rel:Les too hea.nly on Gu:x.lford lorrance and Ray; thls,_ o

perhaps, would reveal an unintentional bias.

D, Strengths of Study:

(1)

(2)
(3)

(&)

An attempt was ma.de to make the report orderly, havn.nc cont:.nulty

of thought and appropriateness for the framework of course reference.'

Tt would seem that the Problem was su.fflclently covered and answered.,

Essentially, hlstorlcal strategy was used so that the practltloner
might better grasp the experimental issues; this was hopefully
a.chieved through‘ the minimal use of expermental terminologye
Guilford's "Structure of Irrtellect" model seems to be an appropriate
tool for measurement of creat:Lv:Lty o;x a wide spectrum; Torrance's

battery of tests seem equally valid but focus: upon a more narrow

spectrum of creativity.

E, Implications for Future Research:

(1)

(2)

3)
(%)

Since this student : .- assumes that many abilities related to
creativity. can now be measured, abilities of the following neglected
categorles should further be 1dent:x.f1ed and studied, namely:
evaluatlon , memory, transformations, and :unpllcatlons.

Development of a unified, comprehensive, theoretical base for the
use of generating operational concepts.

Development of more and better materials for ereativity.

Development of more and better teachers skilled at using available

materials and tests of creativity.

. 36
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_ (5) Development of teachers who are knowledgeable with the SI model

and who can tra:m pup:.ls to be equally knowledgeable for the puplls

maximum use of his abilities, |

(6) . Development of. curricula based upon the sI medel.,

(7)\ Development of pupils from the ninth to the twelfth grade to be
knowledgeable of research procedures and testlngs. |

(8) D:.ssemmatlon of l::.terature regardn.ng the followlng (5) the
val:dlty of the tests of creative thinking, (b) the relatlonshlp
between creat:we thinking ablllty and :LntellJ.gence, (c¢) the
relatlonshlp between creat:we thmk:mg and school achlevement as

' measured by standardized achlevement tests and by teacher: grades,

" and’ (d) the facilitation of creative development through SpGlelc

kinds of educational experiences.

37
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A, Commercially available instruments useful in studying creative behavior:

1. Verbal Ability: _ B ) ' |

E a, Associative Fluency 1 (AF), by Christensen and Guilford, The task is to

list as many words as possible that bear a specified, meaningful reiation

to the stimulus words, The forms are equivalent. Jr, high school

through college and adult levels, Available from Sheridan- Psychological -
Services, Inc., P.O, Box 837, Beverly Hills, California 90213,

b, Consequences (CQ) by Christensen, Merrifield and Guili‘brd. A measure of

two factors: jdeational fluericy (divergent production of semantic units)

and origiﬁnalit& (divergent production of sementic transformations). !

Provides a scbré for each factor, dJr. hig-h school through college and
adult Jevels.Available from Sheridan Fsychological Services, Inc.

c. Torrance Tests of Creativity with vords (Forms A & B), by E.P, Torrance.

Contain - seven sub-tests which require the individual to (a) ask questions A
about an unusual picture, (b) guess causes of the action in the pictures,
(c) guess consequences of the action in the piC'bure; (d) think of ideas
for improving a stuffed toy monkey -or elephant, (e) list unusual uses for
cardboard boxes or tin cans , and (f) predict consequences of an improbable
.even't. Available from Personnel Press, 191 Spring St., Iexingt.;on, Mass,
02173, o
2, Non-Verbal Ability: ‘ . - f

a, Torrance Tests of Thinking Creatively with Pictures (Fﬂs'A&B);by_ E.P,.

Torrance. Contains three suttests which require individual to draw .
pictures which elaborate upon (a) a singly brightljr colored form, (b) {
ten imcomplete line drawings, and (¢) thirty-six identical circles (or
pairs of parallel lines), Available from the Personnel Fress,

et —————

3, There are more tests in this article, including not only those which cover

"yerbal" and "non-verbal" abilities, but those covering "personality" as the

‘ ' .49




Stud& of Values (AVL)_, by H.G. Allport, P.i, Vernon, and G. Lindzey, and the

California Psychological Inventory (CPI) by H.G. Gough, and "biographical

. data" as the Alpha Biographical Inventory and the Biographical Inventory by

CQE. Shaefer ]

B, Instruments for noncommeréial availability useful for studying creative behavior

are _lisi:.eo'. by Gary A. Davis in his article, "Instruments Useful in Studying

Creative Behavior and Creative Talent, "Journal of Creative Behavior, 5:161, 3rd

quafter, 1971, Davis selectéd .. these tests from the monographic' list by Gary

Davis, It's Your Imagination: Theory and Training of Problem-Solving, scheduled

for publication in the spring of 1972, by Basic Books, Incorporated,

-
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FARTIAL CONDENSATION OF J.P. GUILFORD'S ARTICLE, “CREATIVITY: RETROSPECT AND
PROSPECT ," JOURNAL OF CREATIVE BEHAVIOR, 4:149, Suwmer, 1970.

Prior to 1950, Galton's 19th century study of hereditary genius could be

considered the first notable contribution to the empiricle investigation of creative

- production.

Wiallas' model of "steps", regarded as creative processes, was the next

.significant developuent and scemed to be the result of philosophical speculation

and a few publications pertaining to creativity in his day. Catherine Patrick

subjected the Wallas' model to some experimental examination in the latter 1930's,

while J. Rossman adopted a model similar to that of Wallas after studying the

performance of American inventors. At the same time, a few psychometric-

== 2 psychologists designed an insignificant number of tests for inventiveness and

originality; however, these tests correlated extremely low with tests using scales 4,
for assessment of intelligence, Harvey C. Lehman wvas the next neophyte, studying

the biographies of prod\ictive people in order to determine the relations of quality

and quantity of creative adult output,

During the 1950's, an explosive energy developed .to investigate creativity.

ke e RN

which hasn't stopped,but seems to be blossoming., For example, the amount of

psycholegical publidations devoted to creativity by five-year intervals from 1950 to
1965 are as follows: 43 in 1950; 53 in 1955; 177 in 1960; and 471 in 1965.

Project centers, past and present, for research pertain;i.ng to creativity since

1950 are too numerous to mention but the interested student should be aware of some

TV ) U S DU

of the more important ones, namely:

1, Aptitudes Research Project at tic University of Southern California - By :
{

_dts efforts through men like Guilford and Terman, it was able to pursue .
its primary goal in attempting to understand human .:lntelligenc.e; naturally,
the thinking process of individuals, when in the act of creative production,
was included, bringing creativity within the realm of intelligence and

t mental functions of creative thinkers are shared to some

emphasizing tha
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degree by all mankind.

2, Institute for Personality Research and Assessment at the University of

California (Berkeleyl under Donald ¥, IviacKinhon arid Frank Barrow.- Its

prn.nary goal was to determine what traits can be recognized in creat.we

producero in the general populat:.on and-in leaders w:.thm areas of 'rrltzmg, .

o et # et Am kT8 § A s s o S0

- T . architecture, ‘administration, and mathematics (not excludm; individual

differences). - ' R B -

- 3, University of Minnesota's School of Educational Research.- Under E,P,

Torrance's directorship of Minnesota's Bureau of Educational Research, a - i
vigorous program was focused on creative qualities and performances of
‘children and of teachers who desired to teach creative thinking, Torrance,

| presently at the Um.vers:.ty of Georgia, produced the "Minnesota Test of

-

Creative Thinking," k
he JoW, Getzels and P,WI. Jackson!s Research at the University of Chicago -

Their f:.nd:mg tha.t high IQ in CHILDREN has small relation to aptitude for

creativity is generally supported by others.

i £ o ntema

5, Calvin W. Taylor's Conferences jnitiated at the University of Utah.- His

efforts through this tool contributes significantly to continued interest
in creativity and research (i.6., five books have resulted from these
conferences). The first conference was held in 1955; the latest is being
held in Buffalo of this year. Taylor and asseeiates have developed a
biographical inventory for indicating creative prornisel in the sciences.

The instrument seems to have usefulness beyond that area,

6. Creative Education Foundation and the Creative Problem - Solving Institute. -
Both agencies were founded under the sponsorship of Alex F, Osborn, author -

of Applied Imazination. Both agencies had great impact on re search and on

interest regarding creativity; this is j1lustrated in the facts that the
Creative Problem-Solving Institute had already its 16th annual meeting and

that the Foundation has established the Journal of Crecative Behavior, the

only periodical devoted exclusively to creativity.
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7. Dow Chemlcal Comoanj - Joseph H McPherson has expressed much ‘attention

to climates conducive to creative output in an industrial setting.

8., The Richardson Foundation of Greenville, N.C.- This foundation not only

has supported research on creativity but has established the Richardson
' ’.Creativity Award which is administered by the American Psychological |
Foundation, ' |
' As a result of the above project centers, and in eccordancé with thé objectiveés
of the Creative Education Foundation, educators are taking the initiative to find
ways in which to teach more creatlvely and to see that learners have opportunities.
to develop their creative talent. To illustrate: Frank E. Wllllams' book Classroom

Ideas for Encourag:.ng Thmk:mg and Feeling, appl:.es a taxonomy of teaching strategles

in a systema.tlc way to large numbers of classroom events. His book may set a whole

new pattern for teacher training.

Most interesting is the fact that the U.S, Office of Education, under Title III,
a éublic law of the federal government , has been supporting a number of centers
designed for the cultivation of creative behavior., For example, a program entitled
DIPACT vhich is existing in Polk County, Iowa, trains teachers to think and to teach
creatively. IMPACT has resulted in more student productive thinking and self-

confidence (as reported by an experimental observer, Norma Trowbridge).
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