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Prefoce

It would be a waste of time to survey any greup of classroom teach-
ers and ask whether or not they consider the development of creative
thinking abilities to be a goal in their classroom. Nearly every
teacher, regardless of training, philosopily, age, or sex would agree
that creativity is a desired outcome of instruction. However, it is
unlikely that there would be such agreement in response to ques-
tions suc,h as: What is creativity‘? How da yOu rgmgnize t:réati\rity"‘
measure increased creatmty‘? Within the usual r:lassrcsom for glfted
children these issues become even more critical because the devel-
opment of creativity is a stated goal of nearly every program for
gifted children. In some programs it becomes a primary goal around
which all teaching and planning is focused; in other programs it is
a secondary goal supplementing content oriented goals.

Given the considerable emphasis on these creative thinking goals,
the teacher of the gifted child will be called on to make judgments
about the creative abilities of the children in these classes, to select
ordevelop the most effective ways to enhance the creativity of gifted .
children, and to evaluate the effectiveness of their instruction in at-
taining these goals. Faced with this formidable task and the volu-
minous literature in the area of creativity, the teacher is often at a
loss to decide which tests to select, which teaching strategies will be
effective, or which of thé proposed curricula is most worthwhile.
The purpose, of this book is to provide teachers with information
abDut thc research that has been done ln the area Df creatlwty and

make mfarmad ]udgments about ‘and select appruprlate teachlng

strategies and materials for, achieving their goals. .
The book will be divided into four major sections. First, a consid-
eration of the definitions of creativity and their relation to giftedness

¢
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wiil be offered as a basis for the discussiong to follow. Next!, a brief -
consideration of means of identifying creative children will be pre-
sented. These first two chapters wil] be relatively brief and used as
an orientation for Chapter 3, the major. focus of the book. Within -
each of these divisions an attempt will be made-to summarize major
ideas and research findings. In addition, reference will be made to
: more complete descriptions and basic sources of information for
those who wish to pursue a particular topic in more depth. These
sources will be found in inserts labeled Basic. Reference. The third
chapter also contains specific lesson plans that exemplify some of
the techniques described, labeled Teacher Guide. These additional
spurces should set a teacher on the way to designing a curriculum
to meet specific needs and objectives. L ’
The final section of the book is designed to provide ideas for eval-
uating the effectiveness of the program you decide to implement. A
program is'only good if those who use it are comfortable with it and -
are reasonably sure that desired effects are achieved. '
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1 Defiding Creotivity

&

The problem of defining creativity has received-attention in nearly
every attempt to examine the process, to identify potential, or to de- -
sign strategies for its improvement. The complex thinking process
called creativity has thus been defined and redefined -hundreds of
times from many different viewpoints. There have been so many
widely diverse definitions of creativity that one author has con-

be found. It might be said that creativity within the field of defining - -
creatjvity npw seems impossible (Baer, Rowbury, & Goetz, 1976).

PROBLEMS IN DEFINING CREATIVITY

All the various definitions of creativity seem to have stemmed from
disagreements relating to the following questions: Ara creativity and
giftednéss independent phenomena? Are gifted persons necessarily
creative? [s artistic creativity the same as scientific creativity or
problem solving creativity? Do we measure creativity against the in-
dividual's past performances and experiences or against societal
norms? Can the creative process be broken down into component
skills that can be learned? The research in the area of creativity has
not provided any firm answers to the questions posed here, but the
definition of creativity adopted by various researchers has greatly
inflirenced the development. of teaching strategies.

Artistic Versus Scientific Creativity . |
The first issue to be Bonsidered here is the qu,éstion of artistic versus - |
scientific creativity or problem solving creativity. Whether or not the -
strategies employed in the creation of paintings, sculpture, musical
compositions, or other artistic products are the same as those em-’
ployed by the scientist, the political leader, or other problem solvers

1
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is not entirely clear. However, task analyses used to assess various
intellectual procisses indicated much commenality in these strate-
gies and have resulted in the formulation of several mcdels of crea-
tive thinking based on the assumption that'such commonality exists.
(See, for example, Guilford’s model déscribed briefly in this book
and more completely in the Basic.Reference on the Strucfure of the
Intellect.) The Structure of Intellect model and the research done in
the various strategies that will be discussed later also suggest that,
within the process we call creativity, there are several specific skills
that can be identified and modified to increase creative production.

Intelligence and Creativity ’

. Whether or not the intellectually gifted person is necessarily ‘crea- )
tive is another question still open to investigation. Early studies by
GetzeTs and Jackson (1962) first suggested only a slight overlap of
intelligence and creativity. Even though .this relationship has been
generally supported by later research (Dellas & Gaier, 1976), some

- questions about the generalizability of the research findings still ex-.
ist. Furthermore, as Renzulli (1977) has suggested, our final evalua-
tion of adults as “gifted” is nearly synonomous with an evaluation -
of them as “creative.” That is, the society in general labels as gifted
those individuals who make a unique contribution to their field of
study or practice. It would thus seem that even though students who
are identified as gifted using IQ as the criterion of giftedness may
not have the highest scores on tests of creativity, there exists a close

. relationship between these two characteristics in those who ulti-

- mately produce the most valuable contributions to society. To go
oné step further in this line of reasoning would be to conclude that
our responsibility to encourage the development of creative thinking
and problem solving in the intellectually gifted is of primary impor-
tance. ' _

Standards for Judging Creativity: Individual or Societal

The task-of defining creativity in children is further confused by the
lack of agreement about the standard against which a response will
be judged. A response (be it a composition, solution to a problem,
* ofl painting, or simple pun) might be judged creative relative to the
norms of the population of which the individual is a part—class-
room. school, community, or nation—or it might be judged relative
to the individual's past experience and behavior. Both of these ap-
proaches have been used in the ideniification of creative potential
and products. With yéung children in particular it would seem most
reasonabie to use the latter comparison. Most teaching materials
have been oriented in that direction with an underlying assumption’
that if the concept of inventiveness (in the sense of surpassing one’s
own previous ideas and conceptions) is taught first, subsequent at- -
tempts to orient the child toward 'surpassing societal norms will be
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MODELS OF CREATIVE THINKING

The Process Orientation

v
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easier. With highly gifted individuals, comparisons with societal
norms may even tend to restrict the boundaries and limit the direc-
tion of creativity rather than provide reasonable guidelines for com-
parison.

A Proposed Definition

One definition of creativity that avoids locking us into one perspec-

. tive, but is still very useful in allowing us to both ékplore some of

the unanswered research questions and to assess the usefulness of
various tactics used in the development of creative thiiiking, is of-
fered by Jones (1972):
Creativity is a combination of the flexibility, originality, and
sensitivity to ideas which enables the ‘learner to break away
from usual sequences of thought into different and productive
sequences, the result of which gives satisfaction to himself and
poseibly to others, (p. 7)
!

The orientation of res=archers in defining and studying creativity
revolves around models that stresk either the creative process itself,
the products of the creative process, or the personality of the creator.
Although the product models hav generated—more research and
siudy of the processes of identifying\creati¥e potential and devel-
oping creative thinking, each orientation has resulted in the devel-
opment of particular 10tions about the appropriate means of identi-
fying and fostering creative thinking in gifted children.

i

The two theorists who contributed most to the idea that the process
of creativity is greatly affected by the environment are Carl Rogers
and. Abraham Maslow. Their orientations led to the study of class-
room environment and its effect on creative thinking.

Rogers (1962), one of the theorists to speak ofthe universality of
creativity. defined the creative process as the production of novel
- ideas or products as a result of the interaction between individuals
and their environments. He carefully made no distinction between

“good" creativity and “bad" creativity, leaving that distinction to
the individual to make in terms of his or her experience. It is Rogers’
belief that the ability to be creative in"this relative sense is an attri-
bute of every individual, but that it is often buried beneath layers of
psychological defenses. The cdnditions that provide for the emer-
gence of this-ability from beneath those defenses are psychological
safety and freedom. Psychological safety is established by accepting
the individual as being of ur.conditional worth, providing a climate
in which external evaluaticn is absent, and providing empathetic
understanding. Psychological freedom allows.the individual com-
plete freedom of symbolic, expressu:\n .

i
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A. H. Maslow added another dimension to this basic theory of
creativity. Secondary grgahwty as defined by Maslow (1968), is the
Wp(" of creativity that results when one person works with and

“stands on the shoulders” of others and consciously proceeds cau-
tiously to coitclusions. Primary creativity is the creativeness that is
the heritage of every human being and springs forth from the uncon-
scious. This creativeness is found in all healthy children, but is bur-
ied, as Rogers claimed, beneath defenses that develop over the years.
Maslow alsb distinguishes between special talent-creativeness and
self actualizing creativeness, Special talent creativeness is the type
of creativeness displayed by musicians or artists, whereas self ac-
tualizing creativeness involves a tendency to do anything creatively.
Self actualizing creativity involves a special kind of perception that
allows the person to see “'the fresh, the raw, the concrete, the ideo-
graphic, as well as the generic, the abstract, the rubicized, the cate-
gorized and the classified” (Maslow, 1968, p. 137). Inherent to this
creativeness is the ability to express ideas and intuitive feelings
without dreading the reaetions such expression might bring, as well
as a spontaneous, effortless, easy, and free manner of acting without

1 the hindrances of stereotypes, cliches, or preconceived notions of -
what one should see. feel, or do. As Maslow sees the human being,

these attributes are all fundamental characteristics lost in the pro-
cess of enculturation and are only recaptured by the self actualizing”
person who is able to dig beneath the layers of defenses and recover
them.

The Stages of the Creative Process

The creative process has also, been studied through case studies of
creative individuals and autobiographical descriptions they have

.given of the creative process. These data suggest that creativity can

be explained as a series of chronologically ordered stages. Each stage
is crucial, and makes a unique contribution, to the ovsorall process.
These stages have been described in many sources and are summar-
izﬁd by’ Wallas (’978) as: preparatiun irmubatian illuminatian and

havr* a pnsmvu 1mpas:t on the averal] success of the creator. The
stage that seems most open to mput is the preparation stage. Because
this is the stage where the individual must define the problem,
gather information or data relevant to the problem, and formulate
approaches to the solution, it would appear that ahy training that
allows the individual to be open and flexible in this process would*

.aid his or her progress. Similarly. the stage of incubation suggests
* that the student may need time to '‘let the problem- lie”" before a

solution or idea is pmduced This suggests that a teacher must allow
time for studmts te 1ﬁr‘ubatP ltlpqs Further the student and the

ar ImmEdIHlL pI‘DduEtE
The notions that QPVB]OPFd as part. Df the process appmaﬁh to crea-
, o b
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T inowits
Creative Writivi
Tive s Mv Brown,
but T Hust cant turn
~_it onand off _[ike

T The Perﬁunahty Dnenta ils n -

tivity suggé:st an open, free envinnment whichis structured so that
creative behavigr can oceur withoutthreatand with reinforcement,
Conditions .that seem (o comtribute to such an environment have’
_been researched and will bes dlscu ssed in the third chapter of this
bDUk :

=

Dthér researchers have a ppmat:lhed the study of creativity;its deﬁ“ln—a
mtmn identification, and developrment through thestudy of crea
tive persons and their pe;rsnr:ahtles These studies have led to corn-
posite descriptions of creative indivicluals in the fields of achitecturs,
mathematics, and science, Many of the personality traits identified
suggest that these chanctuistics rre closely related to the process of
creativity. That is, it wouldappeartiit many ofthe persomalitwtrails
- that have-been found -in creative individuals relate to the chamcter-
istics of Maslow's self actualized person and'to the stages of the
creative process., :
"Among the traits that have besn identified ascharncteristic of cre-
stive'individuals are: openness toexperierce, internal locus ofeval-
uation, ability to toy with ideas, wilLingness to take risks. preference
for complexity, tolerance for smbiguity, a positive self image, and
the ability to become absotbed i a task (Guilford, 1959; MacKinnon,
1970; Roe, 1952). Cenainly the prepantory stage of the creative



process calls on the mdxwdual to be open to new experiences and

ideas, to toy with ideas, and to feel free to seek out new ideas in
unfamiliar areas. The incubation stage requires a tolerance for am-

biguity. The verification stage is likely to require an evaluation of

the wotth of the project and willingness to take risks in presenting

the ideas to others. The personality orientation led to the develop-

ment of several tests of creative ability, but did not have a great im-

pal:t orx the area of the develnpment of creative thinking abilities. :

The Prnduct Drlentatmn

The prmduﬁt models served as a bas;s or the maijority of the tech-
" niques and programs aimed at the measurement and development of
._creativity. These models focused on the production of new and orig-

inal solutions to problems or unusual and novel creations. The most

- popular mode] has been . P. Guilford’s Stmcture ‘of the IﬁtEHE‘(‘t
(SDI] muodel.

. & . ,x%r
C?uifr::rd‘q Strm*ture of the Intellect Mcjdel )
. Guillord's Structure 'of the Intellect model was originally derived -
""‘"*""'ﬂffmm rarz-analysis of data collected on thousands of subjects-all of
whom took hundreds of Tests of menta] abilities. The analysis re-
vealed that the thinkirig processes people used: (at least as assessed -
by these lests) could be categorized according to the content area in
which thinking occurred, the complexity of the product produced,
and the mental operation used in the process. For example, if a per- -
son is asked to recall his or her phone number, he or she uses the
operation of memory to produce a simple unit of symbolic informa-
tion.'The operation is memory, the content is symbohc and the
product is a unit. Mental tasks weré. thus categorized according to
these three dimensions, with each task ass1gned some lavsl within

the dimension.

DWE‘I‘gBﬁ[ Production. As a result of this pl‘DCESS Guxlf@rd identified
one mental operation which he labeled divergent production and
~—————which.h e considered to be one of the basic operations involved in:
creative - thinking. This mental- operation-was_defined asrthe ablhty
to produce many, varied responses or solutions to a given task or—
question: He further broke divergént production’ "down into more °
specific cormponents: fluency, flexibility, Drlgmahty, and elabora-
tion, Fluency is the ability to produce several ideas-or'solutions to-a
given problem, flexibility is the ability to prodiice ideas or solutions
to a problem that come from many ‘categories of possibl~ solutions,
originality is the ability to produce unique or novel solutionsfto_a., -
‘problem, dnd elaboration is the ability to add stﬂll toa gwenhdea
m ordel 10 produce a new idea.
A simple example will illustrate these ali! ties. Suppgse we pose
the following question: If you want a drink of water, what are all the

14"
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ways you can think of to transport water to your mouth? [t is readily
-apparent that there are many answers to this question—glass, coffee
cup, tea cup, paper cup, et¢. The more answers produced, the more .
: fluent the person is. If the individual chooses answers from many
categories by saying, ‘“glass, cup, using hands to form a cup, hose,
bending head under faucet, making a fountain, etc.,” then he or she
. is said to be flexible. If the solutions are novel or unique then the
person is said to be original. Finally, the skill with which the person
buildson a given idea, such asdescribing the Ennstructlgn of a water
fountain’in detail, is called elaboration.

Evaluation. Evélﬁétian. another thinking operation described by :
* Guilford, has been emphasized in some of the creativity develop-
ment programs, This particular process implies the ability to make
T Tjudgments about the wgrth or value of a response according to some

criteria, ——

The development .of evaluatwe skills in the creative 1nd1v1dual —
¥ would include the ability to evaluate products according to existing
criteria and standards as well as the ability to create new criteria and
\ standards for his,or her own unique products (self evaluation). De-
veloping evaluatlva skills in creative individuals is necessary- for

two 1mpartan1 reasons., Fi 1rst ‘the CrSBtIVE mdlwdual will need ta

A 71g




assess the direction in which he orshe is proceeding in completing
a task—be it a mathematical or scientific problem, an artistic crea-
ticm a pm;m or any other EfEStiVE pfndut:t Evaluating Lba Effectivs—

develnpment Df new 1deas Secgndly, the creatlve pefsr;m by virtue
. of the creative process will often be using ideas, incorporating ma-
~terials, and producing products for which no existing criteria are
~applicable. For example, until the first impressionist painted, there
were no standards for judging impressionistic art. Pioneers in any:
new endeavors will be responsible for creating criteria fDI‘ slccess as
well as the successful product. : .

The combination-of divergent pmductmn and evaluation as part
of the creative problem solving process is particularly important if .
the level of instruction in this area is to go beyond simple-exercises
into the realm of real problems and creative production.

[t should be emphasized here that many other thinking skills, such
as memory and convergent production, play a role increative think-
ing and problem solving. The point made by Guilford is that diver-
gent production and evaluation ap pear to play a major role in ¢rea-
tive thinking and are not developed in most educational programs.

The divergpnt pmductinn snd evaluatlnn Dperatmﬁs are emplﬂyed

u:xral] to produce prtjducts w1Lh varymg degrges Df camplemty The
assessment of these operations formed the.basis for many of the mea-
_:sures of creativity discussed in Chapter 2. Furthermore, the devel-
- opment of these skills has formed the basis for the vast majority of
programs designed to increase creative thinking skills. Such pro-
. grams have _generally focused-om-increasing the-thinking" skills de-
pearerere g bed in the‘ﬂlvergant pmductmn process. The result is an attempt
~to construct activities that span. all possible cﬁmbmatmns of levels

of cumplex1ty and types of content.”

. S

' BASIC REFERENCE on tEe Structure of the Intellect Model
Any teacher of the glfte&ifwho isinterested in exploring a model that
will draw attention to the need to develop the higher level thinking
skills of these children (creativity included) shauld consult the fol-
lowing rgference :

Guilford, I P. The three faces of 1ntellert In W. B, Batbe & ]. §.

Renzulli (Eds.), Psychology and education of the gifled. New
York: Irvington, 1976,

-]



2 The Hsséssme_ﬂt of Creotivity

The measurement of creativity or creative thinking abilities is still -
in a very primitive stage of development. Unlike areas of reading
achievement or mathematics achievement, creativity represents such —
a nebulous concept that it has been difficult to define the concept in ,
such a way that we can examine a.child to determine whether or not' -
that child is creativé or has the potential to be creative.

'STANDARDIZED INSTRUMENTS

=

Those instriments that have been dE\}EleEd to date are based pri-
marlly on ElthEI‘ the pmduc‘t or pl.,rs::mshty apprcaches to Cl‘Eatl’VIty
ally mc:nrpmated the DDthDE éf éréatw;ty Duﬂlhed by Guilford, The
best known and most widely investigated tests of this type are the
Turranﬁe Tests of Creative Thmklng (anrann:e 1966).

Tarrance Tests of Gi‘eative .Thinkirig'

The most prular and wu:lely used measures r::f creatw;ty in chil-
_-dren are the Torrancé Tests of Creative Thinking (Tarranr_:e, 1966). A

. test based primarily’on assessing the divergent praductmn ablhtles '
discussed by Guilford in the Structure of Intellect rrmclel the TICT -
. yields scores for fluency, flexibility, Qngmallfy, and" 'el"" oration. .
¢ There are two forms of this testehgural and verbal: Items‘on the
test c~uasist of c:npen #iided questmn or task EDITlplEt on items. In- .
structions to the individual i urgn that he or she be as or iginal as'pos-
sible. Samples of tha types of 1tems that might be found on thesa

tests follc,!w

ﬂ—~-—~-glf,,______ .




: Vei'bal Form ’

In the space below list all the uses you can think of for a brick.
List as many interesting and unusual uses as you can think of.
Do not limit yourself to any one size brick. You may use as
many bricks as you like. Do net limit yourself to uses you have
seen or heard about; think of as many possible new uses as you
can. :

Figurd] Form

By adding lines to the incomplete figures on this page, you can
.sketch some inte Estmg objects or pictures. Try to think of
some picture or objgct no one else will think of. Try to make it
tell as cormplete-and interesting a story as you can by adding
and building on your first idea. Make up an interesting title for’
your drawing and write it at the huttcm of the block next to the
number gf thg ngLre 8 .

ot
1
b
:,h

Studlgs of the relnabxhty and' validity of- this instrument m-'
. dicate that the consistency of scoring and agreement between scor-

.ers on this test'is quite high (Torrance, 1966). Questions have been_'
" raised, however, about the validity of the mstrument becauqe of its
high correlations with measures of mtelhgenca in comparison with |
lower correlations with other nieasures of creativily. Within gifted
_populations, however, there have been repeated studies showing,
low correlations between IQ scores and the Torrance Tests of Crea-

. tive Thmkmg (Dellas & Gaier, 1976). Shght variations in working

time, test atmosphere, and directors on the TTCT seem to yield dif-
ferent kinds of results and different patterns of cﬂrrelﬁtmns with, -
other variables (Wallach & Kogan, 1965),
- A final question raised about the Torrance Tests concerns aptitude -
. versus achievement. The degree to whmh the Torrance Tests repre-
- sent one or the other of these types of tests suggests the appror-iate.
use of the test. However, like the mtslhgence/ﬂahxevement dii..uma,”
this issue is not likely tu have an Easy solution. At this point, it




seems safe to say that the Torrance Tests do in fa;f measure some-
thmg dlfferent imm the variables measiired by m}elllgem,e tests.

Other Measures of Dlvergent Production

There are many other creativity tests that ass ess studeut divergent’

thinking products. These include the comr;etmn of tasks such as
Alternate Uses, Lcmsequence; Plot Titles, 'and the Utility Test de-
rived by Christensen, Guilford, and Wil';rn (1958).

Many studies of these tests have been ;onducted to determine the
degree to which they predict given crea’ive production criteria such
as ratings of creativity by judges of products, pure ratings, etc. These
studies yielded highly inconsistent s nd nonconclusive findings. It
is, therefore, impossible to say at thi. time whether these tests mea-
sure creativity, some aspect of cream e thinking, or some quality not

G]DSEly related to creativity at all

Personali ty as’ a Basis for Assessing {gre 3t1v ny

Using the personality model fr;r viewing creativity suggested that

measures of learning style variibles such as preference for cagn'tlve
complexity. cognitive ﬂexlblhcy, and perceptual openness may pro-

vide some information abou; individual creativity, A measurs of

cognitive complexity: (Rewsad Art Scale of the Welsh Figure Prefer-
ence Test) was used in a ntmber of studies to successfully distin-
guish creative from noncrea dve artists using some other measure of
creativity as a crltarmn (DE;las & Gaier, 1976). The peksonality ori-
entation has also been emp’oyed in justifying the use of such scales

- as the California Psycholaulcal Inventory and the, IPAR-to identify’
_ creative individuals. :

Other Measures of Creative Thinking

The tests discussed in th preceding sections represent commer- -
cially available instrument:|for measuring creativity. There are many,

many more of these available and to review or summarize them is
beyond the scope of this ‘publication. In addition, they represent '

only a small portion of : instruments used to assess creativity.
Hundreds of rating scales, semantic differentials, and self report
forms have also been deve‘aped A number of these are listed in

“the Appendlx and sources uf many more are listed in the fnllamng

Basic Referenc:e S : ',
— ,=* ’

BASIC REFERENCES on Measuring Creativity

The books listed below provids listings and descriptions of tests.
rating scales, arid questionnaires that might be used in the assess-
ment of mther creative pntential, EIEEUVE achlevement or-seif rat-
mgs of creative attltudes 1

, L



" - Borich, G. D., & Madden, S. K. Evaluating classroom instruction:
A sourcebook of instruments. Reading MA: Addison-Wesley, 1977.
Buros, O. K, Mental measuréments yvearbooks. Highland Park NJ:
Gryphon Press, 1938, 1940, 1949, 1953, 1959, 1965, 1972.
Johnson, O. G. Tests and measurements in child development:
Handbook II. San Francisco: Jossey-Bass, 1976.

Johnsen, O. G., & Bommarito, J. W. Tests and measurements in

child development: Handbook 1. San Francisco: Jossey-Bass, 1971.

"} Kaltsgunis, B. Instruments useful in studying creative behavior

: - and creative talent. Journal of Creative Behavior, 1971, 5, 117-
R 126, 162-165, 268-274, ’ '
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3 Approaches to the .

Stimulotion ond

Devélcpment of the

N Cre&tlve Thinking

The stimulation- of the creative thinking process in children and
adults has been attempted through a wide varjety. of approaches. The
many techniques that have been discussed range from indirect ap-
proaches that include more provision for an open and free atmos-

- phere to highly structured programed materials. Within each of the
appraaches there hss been ct:nfhc;tmg evzdence abuut the effec:twei,;

suggest that many appmaches have been suc\:essful in ccnmbutmg

-to the develnpmer‘lt of the specific thinking skills that appear to con- -

tribute to the overall creative thinking process. A discussion of these

appmaches the ways they might be incorporated into the regular
classroom, and outcnmes you might expect are presented in Lhe fol-.

lDwmg sectmns

SETTING THE STAGE FOR CREATIVE 'I'HINKING

A first cunsxderatlon of the teachér wht WIShES tn stimulate creative

‘thinking must be the classroom environment itself. That the teacher -
and the classroom climate provided by that teacher are crucial vari-

ables to be considered in planning for the development of creative

’ -thinking skills is suggested not only by the general literature on the

effectiveness of teaching strategies, butalso by the studies of creativ-

Pracess )

ity programs that show significant differences among pupils using -

the same program but in-different classrooms with different teachers
(Callahan & Renzulli, 1974). Although no specific research has been
done that controls threatening -and nonthreatening environments

" alone, it is a well accepted notion that nonthreatening eﬂvm:mrnents

are most conducive to creative production.
Torrance, in reviewing a number of his studies.of creative behav-
ior in the classroom, concluded that the primary values that a

" teacher should exhibit for maximizing creative pctential are: ‘‘re-

s 27



spect for the questions and ideas of thE Ehlld res[ject for his right to
initiate his ‘own learning-effort, and respect for his right to reject,

after serious consideration, the adult’s ideas in favor of his own”.

(Torrance, ‘1965 p. 252), Furthermore, most of the s[;:eﬂlfll; strategies
and programs that focus on developing creative thlnk,lflg skills are
predicated on the assumption that certain open and nonjudgmental
conditions are established in the classroom pripr to the initiation or
implementation of these programs. For example. the New Directions
in Creativity (Renzulli, 1973) program cautions teachers to avoid us-
/inig certain expressions or evaluative judgments that are counter to
those values-which Torrance found to be so important. Examples of
phrases to be avoided include:

Don't be silly.

Let's be serious.

That's ridiculous.
"Quiet down.

The principal won't like it. -

Let’s be practical.

You should know better.

What's the matter with you?

That's not our problem,

We've tried that before.

That's not part of your assignment.

That's. childish.. i :

A'good idea, but . ..
It won't work.
Don't be so sloppy.

L]

a

ing a nonjudgmental attitude in the classroom. It has been shown
that children. who work under conditions of unevaluated practice

and are encouraged to experiment freely will tend to generate :nore .

creative responses in subsequent sessions than children who prac--
tice under highly evaluative conditjons (Torrance, 1965). This is not
to suggest that evaluation is not an important component of the cre-
ative'process, but rather that adult judgments must be suspended for
the creation of open and free environments. The development of self
evaluation is an important component of efforts to develop creative
thinking ‘abilities and appropriate self concepts. regarding creative
productivity. With gifted children, the ability to evaltate the worth
of one's own products becomes a crucial skill; often the product
will have no existing standard by which it can be judged or will
represent such novel thmkmg that. few will be able to adequately
evaluate its worth. :

. F}”’
i : 1

y

Torrance's research studies also support the notion of maintain- .
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BASIC REFERENCE on Classroom Environmeént
The book Rewarding Creative Behavior presents a philosophy, re-
search, and suggestions for crsatmg environments in which creativ-
ity should flourish.

Torrance,’ '_ . P. Rewarding ‘creative behavior: Experiments in
classroomr crentmt}r Englewood Cllffs NJ: Prentice-Hall, 1965.

¥

—

Mﬂdellng Creative Tl’;ﬁkmg

The important role of the teacher and teat;'har behaviors h” been
emphasized by studies of modeling and its effects on divergent pro-
duction. Basing their studies on the effectiveness of modeling in
changing other kinds of behavior, several reggarchers looked at the
effects of videotaped models on children’s Fﬁency and Drlglnahgy .
In one study (Belcher, 1975), groups of students viewed gither a___
model who gave many unusual uses-for a tin can or the same model
giving the same number of uses, but very unoriginal uses. A sec
group read a booklet on brainstorming and a final group, ¢ acted as a
control and received no special treatment? The film in which the
model displayed original uses produced the most positive effect on
fluency and origiriality. A similar study that used models exhibiting
h1gh or law fluency and ﬂe,ublllty in regpandxng clerncmstrated that

" a parallel ‘similar'task and ona task requlrmg c:ans;lderable general-
ization {(Zimmerman & Dialessi, 1973). :

Other methods have also been used to present rrmde]s nf creative
thinking. In one study, the use of reading materials that described a
creafive person in the process of problem solving (Olton & Crutch- "'
field, 1969) resulted in mcreased scores on tests of dlvergent think-
ing.

Although research in this area is very sparse, the results so far
would suggest that teachers can increase the number, the. dwersuy
and the omgmahty of responses frc’nrn u:hlldren in the‘lr classrncms by

] Smce the teachers are bvmusly modals in the classraﬂrn, it wculd

seem that if they wish to facilitate creative thinking in the classroom,

' they should first model the behaviors they wish to develop. It would
also seem that the use of models, on film or in printed literature,
. who exhibit creativity would prove useful in generatmg a readiness .

to respond creatmely o A
Instructions To Be Creatjve ) v

One very simple teacher behavior that can be highly effective in in-
/fluencing the creative respondmg of children is to give instructions
that request that the students exhibit more creative responses (Maltz-
man Bogartz & Breger, 1958; Ridley & Birney, 1967) Verbal in-
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strumons to role play a creative person (1 e., uninhibited pgrscm)
while engaging in_ creative thinking will produce more original re-
sponses (Levy, 1968). Instructions to imitate models who were giv-
ing flexible and dxvergent responses have also been shown to in-
crease creative behavior in children (Harris, 1975). Although this
very simple instruction seems obvious and easily implemented, it is
often neglected. There should be a conscious effort on the part of the
teacher to implement this direction in a variety of ways to avoid the
pitfall of making the directions monotonous, That is, the teacher
must be creative in instructing students to be creative. This might’
prowde an e‘ci:ellent opportunity for modeling creative behavior!

s

. Open Versus Traditional Classrooms

The lmpaﬁt of classroom arrangement on creative exprassxcm was
recently the subject of a number of research sfudies. A summary of
the research evidence indicated that open classrooms generally re-
sult in superiority of performance on various measures of creativity
{(Ramey & Plpsr. 1974; Solomon & Kendall, 1976). It is important to

- note that in these research studies it was not simply the arrangement

of the physical space that constituted the identification of a class-
‘room as open or traditional, but also goal statements and ratings of
emphasis on regime, competence, obedience, grades, and indepen-
derice of students. The results of these studies suggest that if an open
classroom adopts those values and creates an atmosphere that is con-
ducive to creative thinking, there will be an increase in certain cre-

ative thinking skills. Furthermore, it should not be concluded that -

_ traditional classroom settings that incorporate those sampe values
" and create the type of accepting atmosphere that fosters creative
thinking would not also produce such results. For example, in a
study that simply recorded teacher-student interactions, it was found
that when teachers were “open” [-‘:larlfymg’ stimulating, accepting,
or facilitating), students tended to be “productive” (discovering,
“exploring, experimenting, synthesizing, deriving-implications).

However, when,_ teacher behaviors were “‘closed” (judging, direct-

ing, reproving, ignoring, probing, or priming), then student behav-

" jors.tended to be “reproductive” (parroting, guessing, acquiesing,...

reproducifig- facts,.reasoning from given or rémembsred -datd) [MEE-
donald & Zaret, 1969).

In conclusion, the literature suggests that physmal arrang;&ments
in the open classroom generally coincide with the adoption of in-

structional procedures and teacher attitudes which foster the devel-

opment of these thinking skills, angd that it is the instructional pro-
cedures and teacher attitudes that are more influential in affecting
student _production. The results of these studies also suggest that

. immediate transition from traditional to open classrooms may result
in a temporary decreased level of verbal creativity until students ad- .
~ just (Ramey & Piper, 1974).. . :
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The Use-of Operant. Conditic

In listing those components of the classroom environment that saeri-
to influence the development of creative thinking, reinforcement of _
creatwe behavmt‘s must be glven cnnsxderatlan Nearly every bcxok
reward studpnts for gwmg unusual ind ur‘uque re&.pansss or fDr cre-
ating novel products. Research in the area of applied behavioral °
analysis has given considerable support to the idea that rewarding
novel responses will increase the likelihood of the production of
more unique responses. Maloney and Hopkins (1973), for example,
were able to increase the number'of different adjectives, action

verbs, and sentence beginnings used by studenisimcrestive-writing——

“activities by using a competitive game and giving:-a “‘reward” of §
) extra minutes of recess. Increases in these mechanical aspects of the
skills of composition were accompanied by higher ratings of creativ-
ity for compositions produced after 17 days of this activity. There
was also evidence to indicate that. the increased writing skill was
accﬂmpamed by a change from negative attitudes toward writing to
maore positive atmudes It would thus appear that one can modify
sentence structure and the use of particular parts of speech both
quantitatively and qualltatlvely by the use of systematic reinforce-
_ment. N
Other studies have shown 4n increase in the diversity of forms
-produced in block building activities through social-verbal rein-
forcements, and increased novelty in easel paintings done by young
. children through the use cf descriptive reinforcement. (Descriptive
reinforcement entailed giving comments that were directed toward
a specific aspect of the paintinig such as, ““That is a very straight line
vou are drawing."”) The evidence presented in these studies seems
to support the idea that the comiplex behaviors we call creative
thinking or painting. etc., may be SynthESIZEd and positively af-
fected. by applying specific reinforcement techniques to aspects of
those behaviors that make up the terminal skill desired. The use of -
- operant conditioning principles in the development of creative
thinking skills is more thoroughly revxewad by Holman, et al., in the
follcjwmg Basic Reference. :

;.‘ \ o P S A

BASIC REFERENCE on Using Dperant Candltmnmg to
' Develop Creatlve Thinking Skills

Thxs chapter presents a review of the varmus operant conditioning
techniques and specific behaviors that have been currently receiving: -
attention in the literature. ;

Holman, ], Goetz; E. M., & Baer, D. M. The training gf creativity
as an Dpu‘ant and an examination of its generalization character- ‘
istics. In B. C. Etzel, ]. M. Le Blang, & D. M. Baer (Eds.), New '
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develapments ip behuvmral research: Theory, methnd and ap-
' plication. In honor of Sidney W. Bijou. Hlllsdale N] Lawrence’
E‘.rlbaum Assacla’t 1978, )

: - ‘ :
There is some initial evmleru:e that the type of I‘EWEIﬂ may have-a
differential effect depending on the socioeconomic class of -the
child, It would. appear, for example, that material rejnforcements
(prizes) are less effective with middle SES groups than w1th lower
SES groups (Johnson, 1974).

An example cf the introduction of operant conditioning tech-,
niques to creative writing activities is given in Teacher Gmda 1.
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" TEACHER GUIDE 1
A Good Writing Game*

This game is dcmgned to increase the number of different ac-

tion verbs, adjectives, and sentence beginnings used in student

compositions. An indirect result should be an increase in cre-
. ative writing abilities. _

1. Write a noun on the chalkboard and instruct the students to
write-a 10 sentence story using the noun ds the story topic.
Upon completion of the story (1low about 40 minutes) have
th@ t:hlldren turn in their papers and score each one in the

Oné pl:unt },o,r sac;h adjective.
One point for, each adverb.
'Dne puint fnr each action verb

One pmnt for each compound semencgi_
' One point for each different adjective.
" One point for each diffe;ent adverb.
‘One point for each different action verb. -
One point for each différent sentence beglnmng

'Dlvxda the class-into two teams based on the scores earned
in the first item. Rank the class from highest scores to lowest
scores. Assign the highest child to Team I, the second high-
est o Team II, etc. This should provide balanced teams with
equal chances of winning in the competitions that follow.
On the first day tHe game is played, ask the students to list
-three different ad;echvas -Write thESE adjectives on the
chalkboard. Then, tell the students that you-want them to
write a 10. sentenf;e story about the noun you are going to -
write on’ ﬂlé board.and that you want them to use as many
different’ ‘adjectives as they can. Inform them that each per-
" son will receive 5 points for each different adjective used
“-and that the team score will be the sum of the individual
scores. The team with the highest scoré will go to recess 5
minutes early. You might also say that both teams'can win
if the difference between their total"scores is less than 100
points or if both teams score greater than a criterion score
. you set. : v .
“4: Continue this activity for several days and then change the .

mstructmns to lncludp as- many dlfferent action verhs as

[

B

“ After several days add 10 pmnts for aach dlffersnt sentence
beginning. :

'+ 5. This game can be machfled to include different adverbs,.use
’ of compound sentences, prepositional phrases, Clauses ‘etc.

- “a .

) 'Adaptzd frmn Malansy ahd ngkms [15?3)
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: Stimulation Techniques

It has been suggested that one of the inhibitors of creative develop-
ment is a monotonous environment. To assess the effects of monot--
ony and novelty, Maddi, Charlens, Maddi, and ‘Smith (1962) divided
their subjects into four groups .'The first group was exposed to novel
(visual and oral) stlmulatzon the second group was exposed to mo-

notonous stlmulatmn and thE last two were exposed to more normal

tures of penple mdlcated that monotonous stlmulatlon resulted in
the least novel stories. There was no apparent difference between
.the groups in the novel and normal stimulus conditions.

Fuerst and Zubek (1968) found that sensory and perceptual dep-
rivation caused experimental groups exposed to those conditions to”

. scorg significantly lower on Guilferd’s tests of ideational fluency
than control groups experiencing normal stimulation. More support
for the effectiveness of stimulationin increasing creativity was of-
fered in a study by Mackler and Shontz (1965). Five groups of sub-
jects (art majors, dance majors, visually disabled, physically dis-
abled but not visually disabled, and a control grouy) were
systematically administered tests of creative behavior under condi-
tions of varying degrees of visual and kinesthetic stimulation.-An-
other group of 40 students was administered the same tests under

- neutral conditions. The first four groups had been chosen to repre-
- sent extremes in visual and kinesthetic creativity to determine
“whether the increases in creativity would be a function of the sub-
jects’ initial level of creativity, the-intensity of the stimulation, and
the “sensory congruence’ of the stir .lation with the subjects’ life
style. Creativity scores were increased by all forms and all levels of

X stimulation. ‘3_‘ _ o
- Taylor's (1970) gifted subjects were exposed to auditory, visual,
olfactory, gustatory, and somesthetic (body) stimulation and gener-
ally exhibited more confident and spontaneous production. Extend-

ing his previous work to include an analysis of the size of the draw- - -

ings, degree of opennéss, and” esthetic creativity ratings, Taylor
found that following stimulation, the high school age subjects pro-
duced largpr drawmgs (an mdlcatmn c:f psychaloglcal Dpenness ac-

'mally open by‘ psyﬁhologlsts and drawmgs rated more esthetlcally
* creative. Taylor concluded that “‘simultaneous sensory stimulation
is a feasible means for inducing openness which is an 1mp0rtant

condition of creativity” (1970, p. 54).

Warfnaup activities can also be used to establish a psychologically
safe environment in the classroom. The literature suggests that in-
volvement in gamelike situations that relate to the creative problem |

solving task to be presented is likely to increase the originality of
. ~-solutions in problem solving situations (Nash, 1975; Torrance, 1963).
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DIRECT APPROACHES TO STIMULATING CREATIVITY

A major goal of creativity training programs is facilitating the pro-
ductioii of original ideas. The operational definition of creativity
adopted by Renzulli (1973), for example, is based on the production
* of ideas or products that are new, ‘original, and satisfying to the in-
dividual or someone else at some point in time. This type of origi-
nality: like originality admired in creative works or ideas in the
larger, cultural sense, is more frequently the result of the generation,
evaluation, and synthesis of many ideas than the result of a single
spontaneous revelation. That is to say, the initial solution to a prob- °
* lem is not usually the most unique or elegant solution an individual
can produce. Therefore, fluency of ideas becomes an important char-
acteristic of the creative thinker and the fluency principle is adopted
as a nevussary, but not sufficient, condition in programs that number
- production of original ideas among their goals. A number of ap-
.proaches have been used to achieve the goal of stimulating children
to produce a large number of responses to a question. Ameng these
are brainstorming and word association.

Originality, as one of the attributes measured by the various tests
of creativity and as an essential pert of any definition of creative’
thinking. also seems to require the formation of unique relationships
between and among ideas. According to Mednick (1962), creative.
thinking requires new combinations of formerly unassociated ideas. -

The more diverse the sources of the unassociated ideas, the more- -

creative (original) the association. In fact, Mednick and’ Mednick
' (1967) developed a test of creative thinking based on that prmmple
* {Remote Associates Test). The RAT requires the subject to supply a
.eingle eeeeeiete releting to three'unreleted etimulus worde In lme

of erlgmel thmkmg ‘has elee been atlempte:i threugh werd associa-
-tion. tremmg and brainstorming.

Wnrd Assee:etmn Tremmg

Larly evidence of the fluency principle in word association training
was presented by \Aalteman Begertz end Ereger (1958‘ in an exper=

of the responses on the initial preSentetlen of the hst were in that
category. Responses to a new test list by a group that had experi-
-enced repeated associations to the original list were statistically
more Drlgmel (as judged by the frequency with which they occurred)
than those of a control gmup Followup studies have generally given
* further support to this approach to training original thinking (Maltz- -

man, et al., 1958; Maltzman, Simon, -Raskin, & Lleht 1960; Rosen-
baur, Arenson, & Panman, 1964).

Later studies (Clark & Mirels, 1969; Mednick, 1962; Paulus, 1970;
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Stalton, 1970) supported the hypotheses that early responses to a
given stimulus tend to be the more common ones, even when stimuli

are more complex than simple words, and the greater the number of .

responses generated, the higher the probability that an original re-
sponse will be produced (originality usually being defined in terms
of the statistical infrequency of the response).

The usefulness,of the fluency principle in training creative think-
ing. would be highly questionable without evidence of transfer ef-
fects. Such evidence has been provided by Flavell, Cooper, and Lo-

: 15&11& (1958] )udson (_.tifer and Gelfand (1956 Maltzman et al.

ematmn of a stlmulus w1th mstfur:tlons to glve a dlfferent responsa
at Ear;h presentatlon canstantly resultad m more uncommon . re-

" lem solvmg In addltmn Maltzman etal. (‘1960) and Rldley and Bir-
ney (1967) found that word association trammg increased scores on

ey

Guilford’s Unusual Uses Test and Plot Titles Test. It may be con-
cluded, therefore, that activities that require the student to generate -

multiple responses will usually result in the generation of more un-
usual responses on that task and perhaps generalize to other prob-
lem solving tasks. There are, of course, saturation or extinction ef-
fects that should be taken into account when encouraging Ehlldren

to generate multiple responses. x

Instructions To Be D:iginal

As discussed earlier, another fundamental tenet underlying creativ-
ity training is the assumption that instructions to be original will
facilitate the production of original responses. Ridley and Birney
(1967) found that instructions to be original increased scores on
Guilford’s Unusual Uses Test, and results of an experiment by
Maltzman, Bogartz, and Breger (1958) showed that both training and
-originality instructions produced a significant increase in original-
ity on a free association test list. It should be noted, however, that
- experimental groups receiving training and instructions were signif-
icantly more original than a control group receiving only training.

Brainstorming _

"Acting - on the assumption that creativity can be stimulated and
fluency can affect creative production, increasing atiention has been
placed on the prgblem of developing specific techniques to unlock

" creative potential. Brainstorming, the method most widely used and
researched, focuses on the generation.of new ideas by groups of in-

‘dividuals. According to F'Dshay, ‘brainstorming ‘can best be under-
stood as an attempt to give social sanction to openness’ (1961). As

originally described by Osborn (1953) and further explained by '

Clark (1958), brainstorming procedures follow one general rule:
ideas must be produced freely without consideration of quality.”
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Thus, brainstorming is considered to be one activity that will de-
velup ideational fluency. ’

The effectiveness of this method in gﬁneratmg new ideas is attrib-
uted to varying phenomena. Clark (1958) claimed. that the free at-
mosphere of a bramstormmg session allows ideas to get to the sub-
conscious where a group of free associations is triggered. Osborn
(1953) proposed that the stimulating effect of verbalized ideas on the’
producer and others in the group and the effect of rivalry are the
reasons for increased productivity during brainstorming sessions.
The stimulating effect of individuals in a group upon one another is
evidenced by Osborn’s (1953) finding that one third of the ideas
produced in group brainstorming are characterized as being based
on another person’s expressed idea.

Basic Guideliﬁés for Brainstorming
The basic guidelines of the brainstorming procedure are: (a) ctiti- -
cism is ruled out, (b) “freec wheeling" is welcomed, (c) quantity is
desirable, and (d) combination and improvements are sought. The
leader’s r()le in brainstarming is ta explain these rules tcj see that

into sn’laller Dups The pmblem dlscussed should be as specufu: as’
possible, and according to Osborn, the ideal number of persons in a
group is between 5 and 10.

The extent to which the basic rules are followed, the role ‘of the -
leader of the group, the size of the group.(brainstorming has been
used by individuals as well as by groups), the addition of evaluation
pmcedures fallowmg a session C\f unevaluated prai;tu;e and genera=

are all _delfl ations of Dsl;_;orn s orxgmal prr:u:edure

~Research on Brainstorming )

The popularity of the bramstc)rmmg technique has generated much
research into its effectiveness, the effect of modifications, and the:
interactions between these modifications. The type of problem posed -

~ to the group and the technique used to present the problem are mod-
ifications that have been considered by researchers. Parloff and Hand-
lon (1963) found that by making a distinction between “real” and

“‘unreal” problems and observing groups as they attempted to solve
these problems the groups left more generated ideas unreported. for -

the unreal problems than for the real pmblems However the overall
teachers can-choose either real or fanciful pmblems to practlce
bramstormmg techniques. \
Presentation of the same problem in four different Ways—verhal :
description, photographic representation, scale models illustrating
the problem but not allowing manipulation of the parts, and scale
models. allowing manipulation of the parts—did not significantly af-
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fect measures of “"goodness of solution” (Lorge, Tuckman, Aikman, *
Spiegel. & Moss. 1955). However, modification of instructions in or-
der to turn situations into problem solving tasks resulted in an in-
crease in the number of proposed alternative solutions to a problem
and an increase in the number of highly creative solutions (Maier &
Solem, 1952). The sequence of tasks presented also affects perfor-
mance on brainstorming tasks. If eagier tasks (those having many
casilv arrived at possible answers) are presented first, a “set” of
high fluency is apparently produced that carries over to more diffi-
cult tasks. '
One of the assumptions underlying the use of brainstorming tech-
niques was that the removal of evaluation increases the generation
of creative ideas: vet, the major criticism ainied at brainstorming as
a creative problem solving technique has revelved afound the evi-
dence presented in the literature that unevaluated idea generation
often results in a smaller percentage of high quality ideas. Hyman
(1960) questioned the fluency assumption when subjects who were .

given instructions to produce a large quantity of responses produced
68% more responses, but failed-to prodiéé endugh “good” (un-
common and of high quality) responses to yield as high a percentage
of “‘good" responses as’the control group. He concluded that a large
quantity of resporSes may lead to quality responses for some, but
not all, types of problems. ;o

Arici (1965) attempted to test the principle that “quantity breeds
quality’’ by correlating the number and quality of solutions pro-
duced under brainstorming conditions. Although all correlations
were positive, they did not differ significantly from zero.

A series of followup experiments supported the brainstorming
principle. In one experiment, subjects uritrained in problem solving
were given 5 minutes to produce ideas to solve a given problem. The
total nuniber and the' number of good ideas were tallied for each half
of the total list and compared. Significantly more gnod ideas ‘ap-
peared.in the last half of the list. In'the second experiment, subjects
who had been trained in deferred judgment principles were asked to
produce ideds toward solution of a given problem for 15 minutes.
On this occasion the number of good ideas was totaled for each one
third of the total number of ideas. Significantly more good ideas
were produced in the final one.third of the list with no. significant
difference between the first two portions of the test. Although there ,
was no significant difference between the first one third of the list
and the second one third of the list, there was a trend toward increas-
ing proportions of good ideas as quantity was increased. According
to the author, the results suggested that “extended effort in produc-
ing ideas on-a creative thinking problem tends to reward problem-
solvers with a greater proportion of good ideas with increased quan-
tity"" (Parnes. 1961, p. 122). ’

Brainstorming has been shown to be an ¢ffective means of training
individuals and.groups to be more fluent: however, there is a sec-
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ondary effect of the generation of many low quality ideas. Conse-
qm*ntly aramslurmmg has bevn Ll‘ltlLls’Ld as an lnhfflLlEnt problem
the EleLdtlUn OF )udg_,mtmt (Jt ;reatwe prDblem mlutmns r;sults in
the production of a higher percentage of quality ideas, but for fewer
ideas (Stratton, Parrott, & Johnson, 1970). The next logical step
would be to investigate the possibility of incorporating some of the
brainstorming techniques with strategies for self evaluation of the
quality of ideas. At Jeast one study has demonstrated the effective-
ness of this approach (Stratton & Brown, 1972). This study compared
brainstorming strategies, training that instructed the individual. in
judging responses according te some criterion, training that com-
hined the two %tmh-uws and no !raining. The combiped Strategios
produced the greatest percentage of high quality fesponses (both of
the other strategics pF[)VPCi more effective than no training at all). It
follows that the teacher would not necessarily hamper the produc-
tion of quality ideas b\ instructing or informing students,of criteria
for judging the quality of ideas. It should be noted, however, that the
individuadl is still allowed to, judge his or her own products rather
than having judgment pdS&E‘d by the group or the group leader
(teacher): :
‘Brilhart and Jochem (1964) found deferred judgment (that is, sep-
aration of ideation and evaluation} superior to the textbook pattern:
of problem solving (problem-criterion-solution-evaltation). In a fur-
ther investigation of the effects of suspended judgment, Christensen,

“Guilford, and Wilson {1957) administered the Plot Titles Test with

and without instructions to write clever titles. It was assumed that
directions to write clever titles would call for evaluation on the part
of the student. The effects of calling for clever titles were a reduced
number of low quality responses and a higher average rating of de-
gree of cleverness. Guilford (7962) attributed the conflicting evi-
dence in the rasearch on the effects of suspending judgment to the
kind of evaluative attitude of the thinker. That is, if evaluation is
used as a tool in the narrowing.down of possible areas oi search for
the solution, then it is an effective aid in creative problem solving.
However, if evaluation creates a fear of unconventionality, social un-
accéptability, or of being wmng then suspended judgment is pre-
ferred.

The experience with evaluaticn and the tone set in the brainstq’rms
ing activity suggests that the leader and his or her training and atti-

. tude are important variables in brainstorming. Groups with partici-

patory leaders were superior in quantity of output, while groups

‘with nonparticipatory (guided but could not contribute ideas) lead-

ers were superior in quality of output (Anderson & Fiedler, 1964).
Fiedler, Bass, and Fiedler (1961) found that groups under stressful

- conditions functioned better with firm leadership, while groups

working in pleasant, nonpressured situations performed more crea- .

tiv iy with permissive, nondirective leadership. Smt:e bfalnst(:irrn-
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. less t:rsatwgly or equa Iy well ;

ing is generally a nonstressful situation, it would appear that non- |
'iiri"(‘tive‘ leadership should be. best for creative production in that

Ihv prvvmuslv discussed results of Brilhart and Jochem (1964)

further suggested that leaders should be trained in techniques that

keep the ideation and evaluation aspects of brainstorming separate.

_In addition, the attitude of the leader is an important variable. If the -

leader perceives the task as a problem:to be solved rather than as a
decision to,be made, better results are achieved by the group (Hofl-
man, Harburg. & Maier, 1962; Maier.& Solem, 1952).

Osborn suggested that 12 was the Dptlmum number of individuals
for a brainstorming group. However, most studies on the effective-
ness of brainstorming techniques have been done with groups of
two, three, or four persons, and little research has been done on the

-effect that variation in group size has on the results of researclion =~

creative problem solving. The little research that has been done has
been criticized for methodological inadequacies that result in mean- -
ingless conclusions (Thomas & Fink, 1963). It has'been found that
an initial problem that creates antagonism becadse of a difference in
attitudps within the grmlp will iﬁhibit i:rgétive behavmr on later

sunal attractmn smnng mt;mbers of a graup with varied attztudgs
will ¢nable the group to perform more creatively on later problems—
even if those problems would ordinarily bring out antagonisms
(Triandis. Hall, & Ewen, 1964).

All of the variables discussed relate to the problem of the EIEEUV—
ity of the group in brainstorming activities. However, the schools are
concerned with making the individual more creative. The following.
questions, then, become considerations for the educator: Does brain-
storming inhibit or enhance the creative thinking of the individual

as he or shé interacts in a group to solve a problem? Does brain-

storming training inhibit or enhance the creative thinking of an in-
dividual when he or she attempts to solve a problem alone? Do
groups or individuals find more creative solutions-to problems?
Does training affect the creative behavior of the individual or group?

One of the fundamental questions asked by investigators in the
field of creativity centers around the eifect that group participation

‘has on individual creative production. Does brainstorming facilitate

or inhibit creative thinking? If groups with or without training in
brainstorming produce consistently more creative solutions than in-

- dividuals, and if training in brainstorming enhances the group per-
“formance, then trainirg in group brainstorming is warranted. Or, if

individual creative performance is enhanced by group brainstorm-
ing, then training in group brainstorming is warranted. However, if
individuals are more creative than groups and groups inhibit. the

-creativity of the individual, then a technique that provides for indi-

vidual training is more warranted. That is, if individuals- perform
' ter bramstormmg training, then the




technique is ciearly not an effective means of developing creativity
in‘individuals. “Group creativity cannot be very productive unless
individual creativity has taken place . . . individual and group brain-
~ storming can help unlock the subconscious sources of creativity”
(Rapp, 1967, p. 65). This statement by Rapp points out the impor-
tance of examining the effects of brainstorming on individual crea-
tivity.

The most extensive research on the effects of brainstorming on
individual creativity was a result of the development of a course in-
" creative problem solving at the State University of New. York at Buf-
falo in which the brainstorming principle was emphasized. To jus-
tify the use of the deferred judgment principle of brainstorming in
individual production of ideas, individual students were asked to
generate possible solutions to problems for 5 minutes per problem.
In one situation, the students were told to solve the problem in or-
dinary fashion; in the other problem situation, the individuals op- .
erated according to the principle of deferred judgment. With unique-
ness and usefulness as the criteria for quality, the deferred judgment
method resulted in-the production of thore ideas rated as good
(Meaduw, Parnes, & Reese, 1959).

Numerous studies of the effectiveness of this course for develop-
ing creative thinking produced positive results. In an experiment in

which both trained and untrained subjects listed all possible uses of :

a broom or hanger, it was found that all subjects produced more
‘good ideas (judged according to uniqueness and value) under brain-
storming conditions than under nonbrainstorming conditions (list-
‘ing only good ideas}, and subjects trained in the problem solving
course produced more good ideas than those who had not taken the’
course. The authors concluded that “brainstorming instruction is an 7
effective method for increasing the production of good ideas in a
particular type of creative thinking problem, and that it is more ef-
fective if preceeded by éxtensive training in its us"‘ (Parnes & -
Meadow, 1959).
" In another study designed by Meadow and Parnes (1959) to eval- -
uate the effects of the problem solving course on creative abilities
and selected personality variables, 10 measures were made of
matched experimental and control groups’ at the begmnmg and the
end of the course. The results were:
1. The.experimental group had a significantly greater increase in
-~ number of ideas on both measures of quantity of ideas.
2. The experimental group had a significantly greater increment in
. quality of ideas in three out of the five measures of quality.

.3. The experimental group showed a significantly greater increment
. on the California Psychological Inventory-Dominance Scale (the
personality trait that the course was designed to develop). =
"In the third study of the creative problem solving courses, Parnes
and Meadow (1960) Eva'luated the persisten«:e of the effeu:ts pr@



pleted the rnurqe . 8 mnnths to 4 years prior tcx the experiment) and a
control group (enrolled at the university, but having had no instruc-
tion in the creative problem solving course) were matched for vocab-
ulary ability arid then given six creative ability tests: Guilford's Ap- -
paratus (quality), Unusual Uses (quality), and Plot Titles (quality
and quantity) Tests, and the AC Test of Creative Ability-Uses of Wire
Coathanger Test (quality and quantity). The experimental subjects.
scored higher on all six measutes than the two combined control -
groups. The authors concluded that the effects of thi course persist
for at least 8 months after its termination. A very recent study of the
creative problem snlving course reconfirmed findings that enroll-
ment in that course results in increased divergent production abili-

- ties. Incidentally. cognition and convergent production scores were
also increased in this study (Reese, et al., 1976). If we assume that -
college students represent an above average population of studentg,
there is some grounds for expecting these effects to generalize to
younger bright students. Evidence that this might be true is given in
the study described next.

The creative problem solving course developed at the Unlver51ty
of Buffalo has also been used effectively with gifted high school stu-
dents (Parnes, 1967). The Minnesota Tests of Creativity (a forerunner

" of the TTCT) were administered before and after a 5 week course to
an Experxmantal group the same test was a]so admmlstered twu:e

ity StLdEﬂtS [I’ﬂEﬂbUi’Ed by the Dtxs Tgst of Man_tal Abll;ty) shcxwed a
significantly greater increase in scores on the creativity tests than
students of the same ability who did not receive training. Experi-
mental students of low ability showed greater increases than control
students of comparable ability. The difference did not reach signifi-
cance, although it closely approached it at the .05 level. A compari-
son of increases of high and low ability students in the course
showed no significant difference. Student ability was not a limiting
factor in the development of creative thinking.

Meadow and Parnes suggested that the effects of the problem SDIVe
ing course be interpreted with caution. Although the course has left
students with beneficial results, the authors questioned how much

“of the improvement was due to group brainstorming and how much
was due to open questioning and a free atmosphere. suggesting that
the latter may be a necessary and sufficient cordition for the devel-
opment of creativity with bralnsturrnlng as onc technique to estab-
lish those conditions. Gallagher (1975) warned further that some-
thing meanjrgful must be done with the results of bramstarmmg in
the classroom or it becomes merely a game.

Further support of the beneficial effects of brainstorming on indi-
vidual creativity was offered by Anderson (1963), Lindgren (1967),
Lindgren and Lindgren (1965), and Dunnette, Campebell, and Jaas-
“tad (1963)..Lindgren (1967) demonstrated that a brief brainstorming
session may be effective with some co'llege students in stimulating
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.
creativity in drawing, skéiching, and design. Anderson (1963) dem-
onstraled the additive effect that brainstorming has in a course in .

" creative thinking by comparing scores on the Minnesota Tests of

Creative Thinking. Students who received only brochures that in-
cluded selected writings and ideation exercises had consistently
lower mean scores on the test than students who received the bro-
chures plus a series of oral exercises based on Osborn's brainstorm-
ing principles. Dunnette et al. (1963) found that individual brain- _
strjrming produced more ideas when it followed group participation
with deferred judgment than when it was not preceded by such par-
txupatmn Lindgren and Lindgren (1965) studied the effects of
group brainstorming on individual creativity by examining the
number. and quality of cartoon captions produced. In two different -
cultures (American and Middle Eastern), they found a significantly
hlgher level of responses when the exercise followed graup brain-
ftarmmg .

Heuristiés

Heuristic strategies are best caﬂsxdered as tools or guidelines for de-
veloping creative ideas. Many specific’ strategies have been devel-
opud to assist the individual in approaching a problem creatively.
These include attribute listing, synectics, morphological analysis,
questmnmg strategies, and bionics.

Attnbute Listing

One means of influencing the generation of new ideas is called at-
tribute listing (I’arnes, 1961). Designed to generate ideas to Jimprove
or change something, the technique requires the individual to list all
the important characteristics of an item and then suggest how changes
in the attributes would result in an improvement or a new use. For
example, one might ask the question: What are all the attributes or
characteristics of a clock? Students would probably begin by noting
size, color, style, shape, etc. The teacher should press for more ab-
stract, unusual characteristics such as sound, type of time, and type
of clock movement (spring, pendulum, etc.). Then the next step is to
consider each attribute ard deterrine how the clock could be im-
proved by altering that attribute. What are all the different colors we

rnuld use tu make thF t:lcu:k more attrsctlve? What about clocks

Mnrphglogxc:ﬂl Analys:s

A closely ralated techmque, the r horphnloglcal SynthESlS technique,
requires the individual to identify two or more dlmensmns of a prob-

lem, list the specific values along each dimension, and then examine .

all possible combinations of those values (Parnes, 1961). When a stu-
dent has engaged in the attribute listing activity, he or she may then
choose twao, three, or four attributes to alter 51multaneously For ex-

s 29 3?



ample, looking at all'combinations of sizes, styles, and movements

may yield new ideas. Morphological analysis may also be used to

look at other potential combinations of unrelated variables to come

up with creative ideas, A manufacturer may be looking for a new
. - way to package a product and combinations of shapes and materials
for containers. Why not package cereal in round containers?

: An extensive list of questions used, to stimulate the students’
thinking during braihstorming sessions was developed by Arnold
(1962) and incorporated into the creative problein solving course de-:
scribed previously. These questions are also useful in attempting to
implement the attribute listing or marpholuglcal synthesis tech-
mque:s The questions include:

Other Uses
Can it be put to uther uses as is?
Can it be put to other uses if it is ‘modified?

Adaptation . »
What else is like it? - :
What other ideas does it suggest? ' ‘
What could you copy? 7
Whom t:ould you lmltate?

- What new tw15t could be made*’
Can you change the color, size, shape, motion, sound, form, or -
odor? ' :

§
|.
1

Magnification A=
- What couid be added’? ’
Can you add more time, strength height, length thlcknessr 0
value? g
Can you dUplxcate or anggeraté it?-

=

Mlmfmatmn
Can you make it smaller, shorter, lighter, or lower?
Can you divide it ip or omit certain parts? ‘
Substitution
e .___Whoelse can do it?
What can be used instead?
Can other ingredients or materials be used?
Can you -use another source mf power, another place, or annther =
process? :
Can you use another tone Df voice?
HEHrrEﬁgemEnt
Can you interchange parts?
Can you use a different plan, pattern, or sequence?
Can you change the s&:hedula or rearrange cause and Effer;t?

Reversibility '
Can you turn it bai:kward or up51de down?
Can you reverse roles or do the opposite?

1
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W Combination " : .
Can you combine parts or ideas? \
Can you blénd things together?
Can you combine purposes?
Transformation - -
Can you change its form in any way?
Can.you burn it, punch a hole in it, paint it?

Bionics

Bionics, the search for metaphors and similes in nature for problems
faced by man and consequent solutions suggested by those similes
and metaphors, is another suggested means of developing creativity.
For the most part, these individual strategies have not been re- .
searched, but programs or courses that incorporate a number of these
strategies have been shown to be effective (see the discussion of pro-
grams that follows). More specifically, Ridley and Birney (1967) de- :
vised a booklet combining five strategies of heuristic value that con-
tains principles for solucior. of problems requiring divergent
principles (such as transformation). The booklet contains illustra-
tions of the use of the strategy as well as blank spaces for application
of .the pnnmples to each of three common objects. Training with
¢ these heuristic principles had a significant positive effect on scores
on the Guilford Unusual Uses Test and the Plot Titles Test. Othler
training $trategies were found to be more successful after heuristic
training than after word association training or no training. That the
teachlng of such strategies as transformation technignes, brain-
storming, “‘piggy-backing,”” bionics, and morphologic- synthe&s
is ,an effective means of training original thinking was i1so.demon-
- strated by Davis and Manska (1966), Warren and Davis (1969) E
Hutchinson (1967), and Stfatton and Brown (1972).
. E:\,Efﬂplﬂs of implementing these strategies are given in Tear I '_:
' Gmde Teacher Guide 3, Teacher Gmde 4, and Teacher Gmd 5.




TEACHER GUIDE 2
Running Shoes: A Lesson Using Attribute Listing
and Morphological Syi‘lthesis

In planning a lesson using attribute listing and mgrphaloglcal
analysis, try to keep in mind that fluency, flexibility, original-
ity, and claboration are important in producing unique and
useful solutions to a problem. In working with gifted children,
these concepts can be explained and then reviewed and em-
phasized prior to beginning the activity,

With the immense popularity of tennis shoes and other types
of running shoes. students will be familiar- With the attributes
and desirable (’har’aftprlstxfs of these shoes. One might begin
this lesson by defining an attribute if this is the first time this
strategv has been used. Be sure the students understand the
concept of attributes. Then, ask the students to list attributes of
running shoes while someone records each response on the
chalkboard. List these attribuites horizontally across the board.
{At this point keep the principlés of brainstorming in mind.)

- Encourage the students to think in terms of many categories—
-physical composition of the shoes, .durability characteristics,
7 fashion attributes, other physical characteristics, etc, Students
1 may come up with such attributes as size; color (of soles, up-
pers. shoelaces); types of soles—crepe. rubber, etc.; cost; type
of uppers—leather. canvas, etc.: or shape of soles (higher at the

heel, the toe; ete.). ) _

Gifted students should be encouraged to think in abstract as
wwll as concrete terms, Suggestions upon which students can

“piggy-back’ other abstract suggestions mayv be necessary at
first. ! ar pxamplp %tylh (P 8. addmg ra::mg stnpes) might be

I}ue ne:r:t step is ga bagk to the first attrlbut& and ask the stu-
dents to begin to suggest ways in which each attribute could be

- madified. At this point, students may wish to combine, alter, -
“or add attributes as new ideas come to mind. For example, a
student mav wish to suggest that shoes 'be made so that soles
can be interchanged. This might create’a new category called

“construction,”

: : Types of Types of - Shapes of
Stele Color o Sples ~ Uppers™ Sqles |
e _ "ﬁ.. = - — e 777 . S
Racing stripee Solid Crepe Canvis Even
Mono- . Stripes - Rubber .~ ° Leather ~Higher al toes
grammed !
Aulticolor Two tone .- Leather - Canvas and Higher at
laces e o+ loather . heels
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Typesof = - Typesof  Shapes of

Style . Color -~ .- Soles = Uppers L Snles
Make to lDGk - Odor eater ‘New fabfu‘: Thlsker to last
like other . . soles - with air longer
_shoes S . circulation
' Built in o :
-odometer -
Lined with ) . B 5 -

. odor eaters
Built in foot
powder

Em:aurage students to list all possible alteratmns not just -
those that they have observed. If students have difficulty in
suggesting modifications of the attributes listed; you might re-
fer them to the list of questions found on pages 00-00, It is
also important for students to develop and apply criteria for.
Judgmg their ideas. The attractiveness, usefulness, practlcallty,:
and sales appeal might be r;gnmdered for the prudm:t in this.
Example

.
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offices, schools, ete.

. TEACHER ‘GUIDE 3
' - Adaptation

TD mtmducp the ccmcept of adaptation, the teacher might ask
- the students tu explain the old adage, “There is nnthmg new
.under the sun.” Then, suggest to the students several ideas or

creative products that have emerged as a result of borrowing

.and building on the ideas of others. Fogexample:

1. Where did the idea forthe'musical My-Fair Lady originate?

It was based on George Bernard. Shaw's play, Pygmalion.” -

And didn’t Shaw originally get the idea from-a-myth?-
Where did the American game of footbdll driginate? It isan
‘adaptation of the English- garie of rugby .

Which original-sorg has the same mslgdy as "My Country
"Tis_of -Thee'"? “Gnd Save the Queen’”’ nas the same mel-

- nLv

| ]

At this paint, the dlstmctlcm should be made bétween plagia-
rism or stealing ideas and using an idea to develop other more
exciting or useful ideas. _

. To.introdute the students to usmg the prmclple of adapta-
tion, ask them how many ways a timer has been used to modify
a given appliance. As an example, oven timers that turn the
oven on and off at a given time may be suggested. Or, you
might point to timers that will start a coffee pot perking at a

‘ given time or turn lights on and off. Ask students to list all the
.existing adaptations they know about and then to suggest new
_ways in which timers could be used. Encourage them to think

of their-use in many different settmgs—hﬁmas baﬁks faetories,

The next step in develﬂpmg the students’ awareness and
skill in using adaptation might be to ask them to give examples
of nthvr adaptations that have led to new products, new books,
or rww inventions. (Television shows based on- movies or

~* books! four slice toasters. and wall telephones can be cited as
. examples.) For each adaptation, ask the students to give the’

original idea and then the adaptation,’

Finally, ask the students to begin listing some adaptations to
existing ideas that they feel might result in even better ideas.
To encourage students,-begin by listing such things as a self '
sharpening pencil, a toothbrush that gives fluoride treatments.
or a pencil that knows all of the right answers,



» . " TEACHER GUIDE 4
T o ~Forced Reiatiﬂnships

Using orie or mnre of the ads dHown here, ask the students to
-describe the process thmugh which they think the creators of
these products derived thE ideas that ultlmately resulted in the
product.

A Hengy
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Now ask the students to hst any other Db)EEtS they can thmk

* of that repsesent the combination of two or more distinct ideas - ...

(consider a )ackmfe Wlth bottle opener, locked fllmg cabinets,

etc.). _ }
Finally, ask the students to'generate three. new products that

represent a combination of two other ideas. It will usually help
the students to generate new ideas if the teacher participates
and generates several ideas also. You may begin by suggesting

a classmam desk with built in calculators or pencil sharpeners:.
! .
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c TEACHER GUIDE 5 ‘
Introducing Heuristic Strategies in Brainstorming .
A'list of questions that might be used to stimulate the child to
modify an idea in order to produce a more creative idea is given
on pages 30-31. These include magnification, minification,
transformation, combination, other uses, adaptation, modifica- -
tion, substitution, rearrangement, vreversibility, and combina-

* tion, The “unusual uses” type of activity found on a'number

of creativity tests and as part of many creativity training pro-
grams such as The New Directions in Creativity Programs (Ren-
zulli, 1973) are excellent starting points for practicing these
strategies. A simple exercise, such as asking the students to
generate new and unusual uses for automobile tires, will pro-
vide practice in the technique of brainstorming. The teacher
may introduce the activity by calling for each student to name
an alternative use for automobile tires. It may be helpful to sys-
tematically go through each question on the list presented on
pages 30--31, thus beginning with other uses for the tire in its”
standard form. For example, tires are used for agility exercises

in football. Can they be put to other uses if modified? A tire can o
“be melted down te make rubber balls. What else is like jt?

Encourage students to generate fanciful ideas as well as prac-
tical ideas. The following cartoon shows how a cartoonist com-

"Ta king the household pet
- for a walik!

]
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cets for giants. z
It is necessary, as Gallagher (1@67) pomted out to avmd us-

stan’nmg must also be used in snund prDblem solvmg situa-

tions. For example, an art lesson may make considerable use of .

the questions used as guidelines in the brainstorming process.
A student may be presented with the task of representing a

given human model. The obvious first quéstion to ask is what

medium will be used—oils? pastels? sculpture? pen and ink ~
drawing? graphics? If I c:hoase graphics, will it be a lithograph, .
- silkscreen, wood block print, an etching? Will the final product

be larger; smaller, or life.size? Can I divide up, interchange, or
omit parts to strengthen the theme? What ideas other than the
model are suggﬂsted‘? All of these questions may be asked in
seeking ideas about representing the model.

It should be very appavent that evaluation skills are again

"important in these activi.ies. Which of the ideas that'] have
generated are the “best ideas"? Which will best serve my pur-
pose? . . - .

i = H
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bined minification and modification to create a humorous idea:.
*  Or, you might suggest using automobile tires as washers in fau:



Synectics

£

The use of metaphoru:al modes of thinking to produce creatlve so-
lutions of problems. has been developed by William Gordon in a

. strategy called synectics. The basic principle underlying this tech-

nique has been labeled making the familiar strange. Application of-
this strategy requires the individual to look at the famjliar ob]ects
around him or her i in a new perspéctive. The corollary to this prin-
ciple is‘making the strange familiar. To use this principle, the crea-

‘tor attempts to locate elements in_the problem that are similar to.
- situations or objeciz with which he or she is familiar or understands.

The use.of metaphors to accomplish these goals involves unique
comparisons based on three particular techniques: (a) direct anal:

"“ogy, {b) personal aanalogy, and (c) .compressed conflict.

Direct analogy s the comparison of two ‘situations or objects to
look for similarities.. How is popcorn like a flower? How is a sand-
wich like a crowd? Personal analogy requires that the individual put
himself or herself in the place of an element of a problem. How
would you feel if you were toothpaste in a tube? How could you be
sure you would get out before the tube is thrown away? Questions
such as these might be asked to solve the problem How can we get
the most toothpaste out of the tube? The final strategy, compressed
conflict, involves looking at supposed opposites in combination to
find new relationships. For example what is an' example of a loud
whisper or a sad smile? Teather Guide 6 outlines a bagmmng lesson

~ using personal analogy.

These techniques have been shown to be very useful in mdustry
as aids to creative problem solving. Attempts to present the tech-
niques in a series of workbooks and to present a basic course in syn-
ectics at the college level have been successful in producing more
creative problem solvers (Gordon, 1960). One attempt at introducing
synectics techniques through a program for elementary school chil-
dren was called Making It Strange. This program wxll be discussed
in the final section of the book.

Research on the effectivess of this strategy has been done primar-
ily with adults and college age students. Corporations have, for a
number of years, used this technique to solve problems and this
techmque was also successfully mc:r:)rpurated mto the creative prob-

(Gordnn 19?3)

_ * _

. BASIC REFERENCE on Synectics

Gordon, W. |. ].. & Poze, T. The basic course in synectlcs Cam-
bridge MA: Porpmse Books, 1971.
! Lo

I
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TEACHER GUIDE 6 Lo
Synectics: Personal Aﬂalugy ‘

One of the techniques described in the SyﬁEthCS approach for
creativity is the use of péxsonal analogy or putting oneself in
the role of some other person or object. The fallowmg is an
Dutlme of questions that might be used in this approach:

1. Imagme that you are a hicycle. What does it feel like to be a*

brand new bicycle? What color are you?* Why? What kind

rof person is going to'buy you? What will you havs as extra
equipment?

2. Where would you like to go on your flrst trip? How dg you
feel as you climb a long hill? What would make your trip -
easier? How does it feel to coast down the hill? Imagine
your brakes are slammed on. How do you feel?

3. You are now 5 years old. What is the most exciting thing.
that happened to you as a bu:yc:le" How have you changed? =
What does, it feel like to be an old bicycle? What do you
~think will happen to you now? Wiiat can you do to make .
vnur&glf more useful, to get back into shape?

This activity could be extended to.involve direct analogies
. by asking questions such'as: How is a bicycle like a television
set? Or how are the gears like a book?

"Yuu mxght introduce the notioh of forced comparisons by asking: Which is
fastér, a blue bike or a green bike? Why? :
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. BASIC REFERENCE on Heuﬂshc Sfrat gies

" This bonk attempts to provuje n:leas for those who wish to improve
creative and problem solving ‘skills. It provides brief descriptions ¢ of
models, strategies, practice items, and. numerous I‘EfEIETlEES ‘

Koberg, D., & Bagnall, J, The umversnl traveler: A soft-systems-- -
guide to creéativity, problem-solving and the’ process of reaching
goals. Los Altos CA: Welham Kaufmsn Inc., 1976 -

— y- -

Frank Williams has incorporated ﬂuency, flexibility, originality,

- " and elaboration into a model for teaching®productive- divergent
thinking within the regular curriculum. of the elementary school.
However, he extends the number of thinking processes to include
curiosity, risk taking, and \:omplexlty ‘This madel is designed to* -
serve as an inservice training model ‘that pIDVIdES instructional ¢
teaching strategies for developing thes? thinking skills in all the
areas of. subject matter common to the ‘elementary school curricu-

- lum, According to Williams and Eberle (1961), these teaching strat-

- egies are derived from empirical descriptors of behaviors and strat-
egies that encourage productive thinking. A list of these strategies
with some examples of how they might be employed ‘to enhance’
divergent production is presented in Table 1. Research on the actual:

. effects of employing this strategy in the classroom is not presently
avallable :

Table 1
Teachmg Sh‘ategles for Develnpmg
Productive-Divergent Thinking

— S P = S ]

Name : i Meaning

1. Paradoxes ) Situation opposed to common
: - notion. )
& - ' ) . Discrepancy in belief but .
’ : ‘ s true in fact :

2. Analogies o - Situaticns of likeness.
‘ . Similarities between things.

3. Sensing Deficiencies =~ = . Gaps'in knowledge or
information,
Discrepant events,
4, Thinking of Possibles . Thinking of probabilities.
Capstructing alternatives. ... _

#1 : S




. 10.

11,

13.
14.
15.

17.

18,

-

. Provocative Questions

Attribute Listing

. Exploring Mystary of Things
. Reinforcing Originality
. Exampies of Change '

Organized Random Search -

Examples of Habit

12. Skills of Search

Tolerance f mblgmty

Intuitive Expression

Process Df Invention

. Adjustment to Development

Study Creative People

Interact with Past
Knowledge. - .

In@'iry' to bring forth meaning.
Summons to discovering new-
knowledge.

Inherent properties.
Ascribing qualitiesi '

Detectlve work on unfarmhar
~ knowledge:
E.xamme unnatural phanomgna.

) Rewardmg orlgmal thlnkmg
Strengthen unlikely but relevaﬁt
responses.

‘Provide opportunities for makmg
alterations, modifications, or
substitutions. ‘

Use a familiar structure to lead at
random to a new structure.

Build a sensitivity against rigid -
and habit-bound thinking.

Developing skills for historital,
descriptive, or controlled -
experimental search.

Open-ended situations which do
not force closure.

&

the senses.
Sensitive to inward hunch es
abﬂut knowledge.

Study incubation and insight.

Process of development rather |
than adjustment to something
already developed.
Analyze traits of eminently
creative people and the process
which led to their creatians

Allow uppor‘tumhes to tDy w1th
mf@rmatmn

50

Feeling about things through all



stored knowledge. -

[
(Ve

Evaluate.Situations ~ Deciding upon ideas in terms of -
: .their consequences and
.implications.
. 20. Receptive to Surprise - Ale:t to the significance of
' ' unexpected ideas or spontaneous
thoughts. '

21, Creative Reading Skills Dévelap a’utilitarian mind-set
: and learn the skill of idea
generation by reading.

22. Creative Listening Skill . ‘Learn the skill of idea generation

23. Visualization Skill ' - Practice describing -concepts from
: ' - unaccustomed vantage points.
" Express ideas in a different form
© or view. ’ ;

Note. From Frank E. Williams and Robert F. Eberle, Content, process, prac-
. tice: Creative production in the classroom, Edwardsville IL: American. Ed-
wardsville, Inc,, 1968, 7 :

Enhancing Creativity by Madifying What Subjects Say 'to Theniselvgs
Based on success in using exgif{:it self directions in helping clinical
patients gain gelf corntrol, Meichenbaum (1975) designed packages

- of statements about self that would (a) make the students aware of . -

by listening to information which .
allows one thing to lead to andther. -

Nurture ideas from previously ™~

their negative self statements in'relation to their creative abilities _

-and (b) train them to emit incompatible, positive attitudinal self
statements; task relevanf problem analysis and task execution self

statements; and reverielike, free associating, imagery inducing self:

statements. These packages incorporated principles drawn from the
process orientations, product orientations,.and personality orienta-

tions described previously, Examples of these statements are given

in Table 2,
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: .. ‘. Table 2 . .
Examples uf Self Statements Used in Melchenbaum 8" x )
Study of Self Instructions . v

Self sictements arising fmm an attltudmal Qonceptuahzatmn of 7
t:reat;mty .

Setamdumng SElf statements:

. What to do: Be creative, be umque - :
_ = ... Break away from the cbvious, the gnmmonplace
E S Think of something no one else will think of._
Just-be freewheeling. )
IFyDu push yourself yoii can be creative. :
‘Quantity helps breed quallty

What not to dD Cet rid of internal blm:ks
Defer judgments. -
. Do not worry about what others think.
- Not a matter of right and wrong,
Do not give the first answer you think of.
No negatwe self statements.

Self Statements ansmg fmrn a mental abllmes ;conc‘eptuah?atmn

] /{Dblem analys:snwhat yc;u say'to yDurself beﬁjre you start-a pmb—
. lem:

Size up the pmblem what is it you have to do?
You have to put the elements tmgether differently. - - _
Use different-analogies.
Do the task as if you were Osborn brainstorming or
+  Gordon doing synectics training. B
Elaborate on ideas.. )
Make the strange familiar and the famlllar strange. -
. You are in a rut—okay, try something new.
How can you use this frustration to be more creative?
Take a rest now; who knows when the ideas will visit
again. )
Go slow-—no hurryano need to prnss
Good, you are gettmg it.
This is fun. . ° ,
That was a pretty neat answer: wait till you tell the
others! 4 :

=

Self statements arlslng fn;)m psychnanalytlc EDHCEptuallZﬂtlﬂﬂ

REIEESE znntrﬂls lét your mind wander.
Free-associate, let ideas flow.
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= - Relax—just let it happen.
o " Let your idea$ play.’ -
Refer to your expenem:e ]ust v1ew it dlfferent]y

S Let your ego regress..
T e Feael like a bystander through whorn 1deas are lust
- * - flowing. o R S_—

‘Let.one answer lead to another. .

Almost dreamlike, the ideas have a life of their own.

. p _ S

e
2

Usmg these lﬁStILl(;tanal packages as a b351s for training, six 1°
hour training sessions were given that (a) p umted out to the students

their negative statements about their abllmes (h) prasented aration-. " .

ale for the use of the packages, (c) studied the self statements in the
package, and (d) practiced problems using these statements. [MDd-“
eling of the statements as used in a problem solving process was also
pmv;ded) The tramed gmup Exhlblted 51gn1fu:antly greater gams

Test, Rewsed Art Scale Holfzman Inkblot Test, and the adjeztwe :
checklist) than the untrained control group. The trained group also
showed grea\tgf gains-on all measures except self perception of crea-
-+ tivity than a group with training that focused on creativity as a pro-
cess to be studied, but with no trammg or I}'lDdEllIlg of self instruc-
tional packages. *- , ) -
Psychodrama, Sensitivity Training, and Related Techniques,
Ortman (1969) suggested psychodrama as a possible means of deveél-
oping creativity. He maintained that the psychodramatic techniques
of role reversal, the double antagonist situation, soliloquy, and mir-
roring (others mirror behavior of the subject) enhance openness to
- ———gxperience. In addition, he claimed that the restructuring of situa-
tions, enacting sociodrarhas, and objective observation develop sen-
sitivity to problems; nonverbal drama and concretization of sym-
-+ bolic processes-increase the ﬂuency of ideas; spontaneity training
=~ - encourages flexibility; and the future’ technique promotes an intuj- -
tive alertness to the possible. Furthermore, he claimed, the total in--
volvement of the group and sharing experience are conducive tp per- -
ceiving rather than judging, Unfortunately. there is no research that
supports or refutes these tenets,
In a similar vein, sensitivity training. has been suggestad as a
- means of releasing potential creativity by i increasing the self aware- -
ness of subjects; but, like psychodrama, it has not been investigated
emplrtcal]y (C)rtman 1966; Culbert & Cfulbert 1967) Angther tech-

tions that tend to block ongmal thmkmg" cambmes reﬂgctad hght ‘

images with music in a’darkened room (Gates, 1968), It is claimed

that the novelty. of the MRLI (Mobile Reflected Light Images) in-

.duces people to play with new 1%&5 and concepts. Because no ex-
a5
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ternal standards for evaluatipn exist, there is no fear of failure in-
~ volved in the experimentation."The dark room allegedly minimizes
fear and. it is.suggested, themusic so involves-the individual that -
fear of Cl‘lthlSFﬂ—f‘FGm fellofvs is further reduced. Again, no ‘research
supports the use' ‘of this technigue for enkancing creative thinking.
A very recent appmach to training of divergent thinking provides

instructions in.emotive responding to increasingly abstract visual . -

stlmull (Dgllas 1971). Basing her research on the idea that-defen- -
siveness 'is_ an inhibitor to creative ‘thinking and postulating that
such training would reduce defensiveness, Dellas found that such
training did significantly facilitate- perfﬂrmance on measures of dl- R
‘vergent thmklng

g:
&

-INCDRPDRAT[NG STRATEGIES INTO REGULAR

-

CLASSRC)DM INSTRUCTIDN R , -

it

Creativity training strategies have generally been studlgd as isolated
phenomena or as part of Ereatlwty training programs” rather than:
" as part of the regular classroom instruction. That i is, the various strat-
egies discussed previously have generally been used as activities set
aside from reading. social studies, language ‘arts, etc. There have
been several notable area$,.however, in which these strategies have
been incorporated as /part of reading programs, creative wrlung pro-
grams, and various fine arts programs. :
Studm% made of programs that have- mt:luded stra,tegles tD im-
prove fluency, flexibility: and originality have produced promising
results. For example, a study of the Reading 360 Program (Nash &
Torrance..1970) ard a study using the Jinior Great Books'series (Cas- .
per. 1964) both produced changes in fluencyof response. Thé 360
program also influenced originality, flexibility, and questioning
strategies. Similarly, numerous studies conducted by Torrance us-
ing those strategies in creative writing programs have demonstrated
increased scores on the Torrance Tests of Creative Thinking and on
ratings of creative writing (Torrance, 1976).. Two of the creativity
programs that will be discussed in the sectjon on specific programs
were based on the regular curriculum and were shown to have pos-
-itive effécts on creative thinking, The New Directions in Creativity
program was shown to. be effective as. part of a language arts curric-
ulum and the Purdue Lreahvny Program, which is based on histori-
cal figures and incidents, was also sliown to be effective.

It would thus seem to be reasonable that alterations in the regular
-curriculum could serve-the’ purstE Df generating more crealive
thinking responses in children. The existirig body" of kuuwledge
about transfer of training ‘6ffects also supports the conscious modi-
fication of regular curricular activities in Drder to Sngest to students

- that the skills developed are -applicable to a w1de variety, of disci-
plines‘and serve to help prohlem SDlvmg in-many situations (BlCh-

o ler, 1974). - e

. Thé mrorpgratmn of these stralegles mtD regular Classmgm at"tlv-
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ities requires some time and planning,;but can be used 10 achigve
the same goals as alternative teaching plans. Teacher Guide 7 pgo-
vides an example lesson using questioning strategies thatall ow for
the development of fluency, flexibility, and originality while t the
same time teaching some basic principles of grammar. The Basic

" Reference on Incorporating Creative Thinking Strategies into Reg u-
lar Classroom Activities provides more suggestions, -

= ) & o
g i

BASIC REFERENCE on Incorporating Creative Thinking -

Strategies into Regular Classroom Activities .
Jafes A. Smith developed a series of textbooks that tramslate thae-
basic principles of creativity ints specific methodology and tea chirzg
strategies that can be incorporated in the elementary schaol currie.
ulum. The first volume in the series provides a bagic outline thee
Temaining volumes concentrate on specific ideas in specific conterat
areas. Although designed for elementary level classes, they cantain
many ideas that can be used as springboards for lessons at anyage
level.. The first volume in the series is:

Smiith, J. A. Settirfg conditions for creative teaching in the ele-

mentary schgtjl.»BastDp} Allyn and Bacon, 1966.
Other volumes include Vthe-fpllawi\ﬁg‘: ‘
* Setting conditions for creative teaching in the language arts, .
_Setling conditions for creative teaching of reading and literature.
Setting conditions for creative teaching of the creative arls.
Setting c,::::rnditicns for t:hé‘ creative teaching of the social studies.
Setting conditions for cregtiv&té&mhing of mathematics.

Setting conditions for creative teaching of science.

—_— e —




Let us assume that you wish to teach thu princ’:iple that the
“same word may serve as a-noun, an adjective, or a verb-depend-
ing on its use in the sentence. Rather than using the traditional
approach of presenting the students with a series of sentences
and pointing out that the same word is used in nany ways, try
the sequence of activities listed here,
1. First, ask the students to ima agine that they have been wall\—
~ing in the woods and have stopped by a fresh water spring
to take a drink. Ask them to begin to describe how they feel
and how the water looks, tastes, feels, or sounds. From the
descriptions they give, begin to pick out words that could
be used as wo of more parts of speech. For example, they
may use-running or singing as an adjective to describe the
spring water. Running or singing, or coulse, can be adjec-
tives, verbs. or nouns, Similarly, cool may be used as an ad-
jective or verb. Pick out several of the words and ask the
students to use them in a different way. For example, if they
~describe the water as cool. ask them to create a senlence in
which cool does hot describe something. Or ask them o use
spring in a way that does not describe akind of waler,
After a number of these sentences have been written on the
chalkboard. dsk the student what the word does in each sen-
trnce—ie., does it describe, does it show action, or is it the
name of something? At this point. the distinctions between
noun, verb, and adjective can be made and, at the same'time.
the-student-can be shown that one word -can serve as any
- ong of the three parts of speech.
3. Now ask the students to think of as many words as they can
- that can be usexd in more than one way. From the list-gener-
aled, select a number of th( 15¢. ask the students to write sen-
tenges using each word as a noun. a verb; and an adjective.
Be careful not to request that students use words as parts of
speech that are impossible. For examplu. do not request that
* glassdbeused as a verb.-

it
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Aruitoxt provided by Eic:

Renzulli and Callahan (1975) outlined suggestions for the teacher
who wishes to construct activities for the classroom. The four basic
principles they consider important are: fluency, openendedness, en-
vironmental relevancy, ‘and enjoyment. The fluency principle sug-

"gests that activities designed to foster creativity should provide the

opportunity and, in fact, encourage students to produce more than

- one response to a given question or task. The principle of openend-

edness is closely related to the fluency principle and is simnply inter-
preted as providing activities that have no predetermined answers.
The teacher should not be lnoking for any given response to the task

-presented. The third suggestion, providing for environmental rele-

vancy, is designed to prevent penalizing students for lack of knowl-
edge about a particular subject. Students from any cultural back-
ground #@nd socioeconomic status should have.the information to
respond to the item with minimal input. Finally, students should
enjoy the activities presented. Enjoyment can be increased by allow-
ing students to create and presentactivities, by allowing for laughter
and silliness, and by having the teacher also involved in the activi-
ties. L

In constructing creativity activities for the New Directions'in Crea- -
tivity program, the authors incorporated the four principles in ad-
dition to using the Guilford Structure of the Intellect (SOI) model as

“a way of systematically developing activities-to develop fluency,

flexibility, and originality. A teacher who wished to follow a similar
pattern in mathematics might use activities similar to those found in
Teacher Guides 8 and 9: Note that each Teacher Guide provides a
listing of the type of activity as well as specific creativity and con-
tent objectives. : :
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Aruitoxt provided by Eic:

TEACHER GUIDE 8
Special Ciphers ﬁ
Type of Activity: Divergent Production of Symbolic Relations
Objectives:

I. To develop ideational fluency and flexibility..
To manipulute numbers using busic mathematic al o perd-
tions to illustrate relationships between those numbers.

Teaching Suggestions:
: b

This activity provides an excellent opportunity to introduce
the meanings of the words redundant and deficient by illus-
trating that redundant:numtbers have divisors that total more

than the number and déficient numbers have divisors that lolal

lexss than the number. (If the meaning of the word cipher is not

known, it should also.be defined for the student.) :
A brief review of the definition of the word divisor will be a’

helpful introduction to this lesson. A few simple examples

where children simply list all the divisors ol a given number.

will serve to review the concept of divisor and establish the
atmosphere for generating more than one response to a prob-
lezm. Care should be taken at this point not to use prime num-
bers because of the restrictions on these numbers. After several
examples and a review of the word divisor, the activity sheets
can be distributed. The children may work through the intro-
ductory section alone or as a class. but it is very important thiat
the children"understand the definitions of redundant and defi-
cient sufficiently well to complete the activity. Children who
have difficulty may be hr:lp(‘d by being asked to complete the
exurcise in two steps. First, ask them to choose a number and

list all of its divisors. Then ask them to-add the divisors and
decide whether it is redundant or not, .
It may be necessary to point out that the given number is not

considered a divisor for the definitions of perfect, redundant.

arul deficient -numbers even though a number is Evs‘*nlv divisi=

ble by itself.

Followup Activities: -
Challenging the students to look for redundant or deficient
numbers of three or four digits will provide excelient oppor-

tunities for.teamwork and competitive games, Preparing charls
of all the perfect, deficient, and redundant numbers from 1 to

100 should lead the children to the conclusion that a number
“ must fall into one of those three categories. After the second

activity sheet is completed, students should be encouraged to
discover that all prmu. numbc,rs mus! be deficient and give a
reason whv 4 .
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Aruitoxt provided by Eic:

I your math classes you have luarh&d to add, subtract, multi-

‘Children who show special talents in math may be led to
conclude that a square number is equal to the product of the
number of dots on one side of the square times itself (see sec--
ond activity sheet). The derivation of the term squared as the
brocess of multiplying a number, by itself can then be intro-
duced as a derivation of this property of a number,

Children who are especially interested in the history of math-
ematics or properties of numbers can be referred to Take A
Numbr*r by Jeanne Bendick and Mdl‘(_.ﬂ Levin (1961),

Caution: The next three perfgx:t numbers are 496, 8128, smcl
33.550, Hh

Activity Sheat #1

A

ply. and divide numbers in order tg solve prublamg Have you
ever studied thé numbers themselves? The ' ancient Groeks .
spent a great deal of time studying the properties of numbers
and found some numbers to be'very special. For example, what

“are all the numbers you can think of that are divisors of 67 That
is. which numbers can you divide into 6 evenly?

* £

_'”me. add these numbers. What is the sum?—_ A number that
- equals the sum of all its divisors is called a perfect number. Can
- you name another perfect number?

“If the divisors of a number add up to more than the number’

itself, the number is called redundant, How many redundant

", numbers can vou list?

I the divisors of a number add up to less than the number itself,

the number is called de fective. How many defective -numbers
can- \‘nu list? .




- ) s\i:liv‘fty Sheet #2 .

The ancient Greeks also studied prime numbers. A prime num-
ber can only.be evenly divided by 1 and itself. How many
prime numbers can you list? :

One kind of number they discovered, this way was a square
number. Four i{s a square number“since foui dots may be ar-

4

dots on each side) like
» number 3

. How many square

ranged in a square (the same number of ¢
this3: . Nine is also a squar
numbers can you find?

» T

P £

. - ~ - e T _ ‘7 5 . L
The Greeks also found triangle numbers like 3-% and 6 &%,
How many triangle numbers can you 'ist?

L) . .
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TEACHER GUIDE 9
Noting Numbers

Tyvpe of Activity: Divergent Production of Symbolic Units -

Objectives:
1. To develop ideational fluency.
2. To develop the ability to group things ac Curdmgj to a com-

nien attribute, :
3. To be able to distinguish between conjunctive and disjunc-

. tive «lasses.

Teaching Suggestions:

To introduce this activity, ask the children haw rmny students
are in the class. Then, ask th(‘m how many grains of sand there

“are on all the beaches in the world. This should provide the

students with a basic understanding of the concept of the word
infinity. After the students have attempted to list all the infinite

" things they can think of, encourage them to try the more ab-

stract concepls like “an infinite amount of love.” BF sure to
praise urusual and clever responses, :

The second exercise, negative numbers, may be difficult for
some of the childeen, but encourage them to use their imagi-
ﬁﬂ[i()l]% Suggestions such  as “two under par” from golf or

second down and- twelve' %qugg,fistmg, a- loss of yardage

* from football—mayv he Felpful.

F‘nl!mvu;z Actjvities: ;

The last exercise on Activity Sheet #2 asks students to list

* numbers that are even and divisible by 3. Since this exercise

requires responses that possess a combination of attributes, it
illustrates the concept of conjunctive class. After they have
completed this exercise. you might ask if they can tell how this.
exercise differs from the others. Lead them to see the difference
between single and multiple attribute classes.

Conjunctive classes may be based on two or more attributes
(for example students may be asked to list numbers that are
evon, greater than 50, and divisible by 3) and the level of chal-
lenge can vasily be raised by‘increasing the number of common
attributes, There are an “infinite” number of activities that -

can be developed using the Noting Wumbers format. This ex-
:ise provides an excellent opportunity to introduce Venn dia-
grams to the class and'point out the way in which conjunctive
and disjunctive classes are illustrated in diagrammatic fashion.

A display of pictures from magazines, drawings, or student
photographs that illustrate the examples of infinity listed by
the children will make an interesting and informative display.

b2
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Activity Sheet #1
You have heard people speak of an infinite amount of somoe- -

thing. Infinite means “without end.” Infinite things go on for-
ever 411(1 ever. How many infinite thm[,,s can you think of?

You have probably heard of negative numbers. A negative
number is one that is less than 0. One of the times we hear of
negative numburs is r_lurmg a rocket launch when the count-
down is “‘zero minus 3.” then “zero minus 2. then “'zero
minus 1." and finally “Liftoff" How many Dthf‘r‘ uses can
you think of fm* negative numbers?

Activity Sheet #2°*
1. Listall the'numbers you can think of that are divisible by 4.
2, List all the IjLIH]bEFS‘VCH:l can think of that are divisible by 3.

3. List all the numbers you can think Df that are even numbers
and are divisible by 3.

U A
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SPECIFIC PROGRAMS AND (fURRIEULA DESIGNED TO DEVELOP
CREATIVITY :

Productive Thinking Program
One approach to the developrient of creative problem solving tech-
ni'&;ueg is pmgramed instruc:tion At first g’]ﬁncg- pragramed instruc-
velopment of Creatlvg thmklng abllltlES The fallawmg arguments
have bpen used to suppart such a I’mtu:m First the- prestructurmg of
1ty in the thought pmcesses of all chlldren in the pmgrarn Second
_ the controlled nature of pmgramed instruction might fail to taks ac-
count of the fact that there are some equally appropriate means of
achieving an adequate understanding of subject matter. Third, pro-
gramed learning may be too effortless, with the program supplying
too much of the iritiative for learning. Fourth, there is too little op-
- portunity for questioning, dissent, or rejection of content. Finally,
there is little opportunity to provide for practice in tolerance of am-
blgmtv complexity, and lack of c:losure (Covmgton & Crutchfield,
1965). -
The devplopers of the Productive Thmklng Program argued that -
the effects of programed instruction which present.a bleak forecast
- to those who 'might consider such an approach are, in fact, mitigated
by relaxing the rigid set-up of most programed materials and by us-
" ing ‘new programing techniques that are more in accord with the
~requirements for creative thinking. Self pacing, self direction, and
:self administration are examples of features of programed instruc-
tion that readily lend themselves to creativity and should be empha- -
~ sized in efforts to develop creative thinking. In addition, according
to the -authors, greater use of branching techniques will provide
greater opportunity for freedom of choice and alternative ways of .
thinking. Olton (1969) summanzed the argument by claiming that:

There is reason to believe that thls antithesis between pro- .
grammed instruction and creative thinking is only superficial,
that programs can be written in such a way that the student is
called upon to use ‘and develop a rich diversity of productive
thinking skills.... And indeed certain features of progrem-
ming give it some dEHdEd advantages as a vehicle for ds
" oping creative thinking in the student For one thing.: prm

- grammed material can provide the individual with great
procedural flexibility-—he can think. puzzle, and proceed at his
-own pace, exploring many or few cognitive avenues as he goes.
For another thing. programmed instruction requires that the
student actively participate, requiring him to do the thinking -
himself, rather than allowing him passively to fill a.notebook
with someone else’s thoughts. (p. 17) '
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As evidence of the success that has been achieved with programed
instruction, one can look to results from the State University of New
York at Buffalo studies concerning a unit on creative thinking pre-
sented in that form to high school students (see Brainstorming sec-
tion of this chapter). : '

An attempt at developing a programed unit at the elementary
school level coasists of a sét of 16 cartoon-text booklets for fifth and
sixth grades that present detective type mysteries for the student to
solve. Instructions in productive thinking skills that accompany the
stories are designed to teach ways to generate many ideas, including
unusual and clever ones: to evaluate ideas with respect to relevant
facts; to examine problems in different ways; and to integrate var-
ious thinking skills. This program has been extensively researched.

The earliest évidence in support of the program was presented by
Covington and Crutchfield (1965). Fifth aud sixth grade classes were
presented the materials (an abridged 13 lesson unit) for 1 hour per

~ day for a 3 week period. Teachers were explicitly instructed to sup-
. plement the lessons, and pupils were compared-with a control group

on-an 8 hour test battery that included measures of the-number of
clarifying questions asked, number and quality of ideag generated,

and number of solutions achieved. Instructed pupils did signifi--
;- cantly better than control pupils on these tasks. Instructed pupils
also showed significant positive changes in the degree to which they

valued problem solving and activities associated with it. These ef-
fects were constant across intelligence, sex, and initial pretest levels
of performance and persisted 5 months later, A later study by the
same researchers (Crutchfield, 1966) using all 16 lessons yielded
similar results. : o

Studies by Olton (1966) and Olton and Crutchfield (1969) under.
similar conditions (distributed presentation of lessons, teacher par- -

ticipation, and measurement criteria similar to programed exercises)
showed consistently significant gains, in .

Ability to perform such creative functions as generation of
ideas of high quality. asking relevant questions, making effec-
tive use of information. being sensitive to discrepancies or
other puzzling aspects of a situation, and achieving solutions
.to problems. These gains were found to occur across a wide
* spectrum of ability levels. (p. 21-22) :
Olton (1969) investigated the program further and asked groups of
students to write essays on poverty. The groups that had been
through the programed instruction unit wrote longer essays that

-+ were judged to be of higher quality. He also examined the rate of
~ teacher presentation and teacher participation as an important vari-

able. When materials were presented at the rate of one lesson per
day with little or no teacher participation the effect’ was not as im-

pressive as when the program was spread out over 8 weeks and in-
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cluded class discussions. A followup assessment after 6 months
showed that instructional and attitudinal gain were still evident.

* On the other hand, Ripple and Davey (1967) failed to find signifi-
cant differences on divergent thinking measures between an eighth
grade control group and an eighth grade group using an abbreviated
form of the Productive Thinking Program. Similarly, a study by Tref-
- finger and Ripple (1971) failed to offersupport for the effectiveness

of the program and the authors’ claim thaf problem solving skills

‘learned in the program would transfer to other areas of study. War-
drop, Glton, Goodwin, Covington, Klausmeir, Crutchfield, and Rond
(1969) found fewer significant differences favoring students in-

volved in the Productive Thinking Program on the same criterion -

measures that had previously yielded results favoring such students.
Furthermore, those significant differences that were found in the
study werg on measures of convergent thinking while divergent
thinking tasks failed to yield such differences. These studies all were
constructed so that teacher xnvnlvement in the program was mini-
mal.

In a summary of these fmdmgs Treffmger and Ripple (1971) at- _
tributed the conflicting tesults to three variables within the designs:-

(a) the spacing of lessons and the provision for supplementary prac-
. tice, (b) the degree of teacher participation in thé presentation’ of
program materials, and {c) the criteria used to measure the effective-
ness of the materials. Generous spacing of lessons, provision for sup-
plementary practice, a greater degree of teacher participation, and
criteria of evaluation that closely resemble Productive Thinking Pro-
gram exercises provided for the must positive expenme-ﬁtal galns in
the reported research.

A serious question raised aboit both the desxgn and evaluation of
- this program concerns the convergent nature of the activities in the
program and the problem snlving activities used as criteria in the

majority of the studies. Only, minimal attention has been paid to theA )

development of divergent abilities in this program. Another problem

exists in the experimental design of research on the Productive

Thinking Program. In studies where the Torrance Tests of Creative
Thinking were used in whole or part as a criterion measure in pre-
test/posttest designs, the dynamic nature of the tests.and possible.
interactions with program and/or posttest results made interpreta-
tion of the results difficult. Designs that used problem solving tasks
as crileria have been criticized as employing an _extension of the

training materials and measuring only the narrow problem solving

abilities type of the program and not general problem solving abili-
ties or creative thmklng (Treffinger & Rlpple 1971).

CreatweéAz‘Ls-ImMmlature

Crutchfield also developed and ev’aluated a prngr-am'similar to the

“Productive Thmkmg Program based on a “Creative-Arts-In-Minia- _
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ture' approach that guides pupils step by step through a problem
to a solution. The problems progress from the very simple to.the
highly complex. When tested, students who had had the training
experience surpassed the control group in question asking, genera-
tion of many "‘good” ideas, utilization of clues, and production of
ideas that give solutions (Crutchfield, 1965). The effects of-these cri-
terion measures were still evident 5 months later. No other research
@ vid(;m‘*‘ﬁ 1bﬁut this’ matui'al is av’ailable émd once again the con-

¢ ral rrf‘dhw thlnkmg Ebllltlﬁ“i quuqtmnablé

Purdue Creative Thinking Program (PCTP)

-

The. results indicated previously for programs based on p:  lem
solving suggest that there is an additional need for programs that are
smore general and less structured in their approach to creativity. One
more general and less structured approach to creative thinking may"
be found in the Purdue Creative Thinking Program. This program
(Feldhusen. Bahlke, & Treffinger, 1970) is aimed at fostering the di-
vergent thinking abilities of verbal and’ figural fluency, flexibility,
and claboration in addition to the problem solving abilities that are
the aim of the Productive Thinking Program. The program's tnree
parts—audiotape presentations ‘of principles of creative thinking,

short storigs about famous American pioneers; and a series of short
exercises—have been rescarched in order to determine the effects of
the total pa\ kage as well as differential effects of the several com-
ponents of the program.

The earliest studies of the effects of the progrﬁm were conducted
with pupils in grades 3. 4, and 5 using the total program (Feldhusen, -
‘et al., 1969). The results of posttests on the Torrance Tests of Crea-
tive Thinking indicated significantly higher scores for the experi-
mental groups on measures of verbal and nonverbal originality, but
not fluencys flexibility. or elaboration. Groups receiving instruction
through the PCTP in a later study by Robinson (1969) gained more
than control groups on verbal and nonverbal fluan:v flexibility, and

- originality, but the fact that there were only two classes involved in

‘the study sheds some doubt on the generalizability of the results. ,
The second phase of research on this program sought to determine
thP relative effectiveness of the components of the program. Expos-
ing fourth, fifth and sixth grade students to single components of the
PCTP resulted in the conclusion that no one component or combi- -
naticn of components was effective at all three grade levels or for all
criteriun measures (Torrance Tests of Creative Thinking). A longi-
tudinai study by Speedie, Treffinger, and Feldhusen (1971) showed
this effect to persist 7 months later. Their results further indicated
that students need practice in and reinforcement for using the prin-
ciples of creative thinking in addition to simple instruction for the
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~= - ... maximum development of skills in that realm of the cognitive pro-
cesses that includes those abilities.

Idea Book, Imagi-Craft, and Creative Research

Meyers and Torrance (1961) developed workbooks for elementary
school students with portions suitable for juninr high school sti-
dents. The materials consist of open ended questions, lines to com-
plete to produce figures suggested in the child’s imagination, and

“silly” story writing exercises. The maotivatjon lies in the assump-
tion that this type of exercise is fun for children. According to Tor-
rance’(1976), use of these workbooks in the classroon:, resulted in
creative growth as measured by creativity tests. Other indications of
significant improvement in creative thinking abilities after use of the

Idea Book were noted by Brittori [1967) and Torrance (1967a).
A study by Freiheit (1969) of one of the workbooks (Stretch) failed
"'to shmw sxgmfmant mean gams_m_tetal verbal and nonverbat c:reativa ’

sxgmflcant_mean gam in verbal or;gmallty for expenmental subjects,
This measure was most related to the content material of the-treat-
ment. Failure to find other significant differences was speculatively -
attributed to minimal teacher direction, possible overshadowing of
content over creativity material, short period of time for learning, or
the "“fourth grade slump" in creativity. (There appears to be a clear
period of decline in creative furlctu:mmg at abDut age 9 in the Amer- -+~
ican culture.) )
Torrance and Meyers also devel@ped materials aimed at teaching
students at the upper elementary level te do creative research. This . -
material has not been field tested (1967b). Torrance also helped to
develop the Imagi-Craft materials. A set of 10 record albums with
accompanying teacher guides, the materials deal with great mo-

. ments of geographic and"scientific discovery, invention, and fan-
tasy. The goal is to teach fourth grade children about “the nature of
the creative process, the value of creative people, and to engage chil- -

_dren in“creative thinking experiences similar to those dESEl‘led in
the dramatizations’ (196?b p. 140). ’

Thinking Creatively: A Guide to Tra‘i‘niﬁ‘g Imagination
Travis and r{au[maﬂ (1968)' attempted to develop a r;raattvxty pro-
grar for-use with-grades.6. through 8, It is in the form of dialogue
among four.cf ar_atj_tg}'s_gﬁd concentrates on the- developmierit of fas— —
vorable attitudes. The scientist-inventorcliaracter-teaches-the other___

" three characters a number of creative thinking tEChnquPS such as

. attribute listing, mnrphulcnglcal analysis,” checklisting, synectics,
and free association techniques. A pilot study-of this program with
seventh grade students resulted in, experimental subjects exhibiting
65% more ideas on three leEI‘gff‘l’lt thmkmg tasks than control sub-
jects. Their ideas were slsg rated. as sxgmfxcantly more creative, In -~
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addition, the trained groups displayed significantly more confi- -
dence in their creative ability, more appreciation of unusual ideas,
and more awareness of the impnrtance of creatlvg innovation.

New Directions.in Greaiij/ity

The definition of creativity adopted by the author of this pmgram is
. operatmnal relative rather than absolute, and expressed as follows:

*Creativity is the production of an idea or product that is new,
original or satisfying to the creator or to someone else at a par-
ticular point in time, cven if the idea v product has been pré-
viously discovered by someone else or if the idea will not be
considered new, original, and satisfying at a later time or under
different Clrcumstances (Renzulli, 1973, p. 3)

e .The approach taken to tralnmg this type of creative thinking is based

o on one aspect of Guilford’s Structure of the Tatéllect model-of hu=————
man abilities—the divergent production operation. Particular atten- .

~ tion was given to the facility for producing many ideas, readiness to
change modes and categories of thought, and -ease-in modification
and adaptation of given information. Two research studies on these
materials indicate the potential for 1nﬂuencz1ng creative thinking
abilities (Callahan & Renzulli, 1973; Fofd 1975). The importance
and influence of the teacher was aggif] noted in.the Callahan and .
Renzulli study with the classroom' b‘“emg the only variable that Ve
showed a significant influence on the students in the program as f
measured by the Torrance Tests of Creative Thinking. Self percep-__~
tions and teacher.perceptions of student creative thinking abilities
were increased as a result of participation in the activides when
used in pilot programs (Callahan & Renzulli, 1973).
Inservice Training AN Y .

The least structured and most sub]gct Drlented approach to creativity”.
was developed by Hutchinsori (1967). This approach consisted of a B
4 day inservice workshop for both teachers and students during.. ~
which the principles of group methods, bramstarmmg ideational *
fluency, originality, and planning elaboration were presented. The "
experimental group thén studied a social studies unit with instruc-
tions to keep those principles in mind and apply them wherever
possible. The control group simply studied the unit using traditional
methods. The training resulted in significant" gains by the experi-

. ._.mental group of students ?n 4 out of 10 creativity measures (appara-
tus fluency, plot titles fluency, clip uses fluency; and-clip uses-flex--—___
~ ibility).Most of these-gains? -unfortunately,_were_in_the _ area_ i‘]f
fluency with no gains in such areas as originality, elaboration, or
transformations. The lack of gains in these areas suggests a need for
more time to explore the other prmclples but it nay also suggest -
that the fluency prmclplé was the simplest, easiest to.apply, ami

£
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therefore, the most practiced principle with li‘ttlg attention given by
the teachers to activities that allowed practice in other areas.” Since
there was no control of the type of activity in the classraom, thexe -

- can be no way of judging the factors that accounted for the results,

" Summary

This evidence:does suggest that there is a need for providing attivi:
ties that will systematically allow children to develop a number of

 the’abilities necessary for creative thinking. : -

‘ ey

From a review of the research on materials that developed. into torn-
plex training materials, several conclusions may be drawn.. Firs!, the -
tasks on- which success of the program are measured are very sinilar
to exercises in the program, causing one to question the breadth of
influence the program has. Second, the packages are hi ghlydepend.
ent on teacher effectiveness and involvement for their sudtegs, -
Third, the programs that have been researched (the Productive |

- Thinking Program, the Purdue Creative Thinking Program, the Buf.
falo Creative Problem-Solving Course, the Meyers-Torrance mate-

rials, and New Directions in Creativity) offer promise of affetting
creative thinking abilities and problem solving; ‘although sorge are
more oriented toward convergent thinking. Torrance (1976} and
Mansfield and Busse (1974) have come to similar conclusions in
their review of these materials. It should be emplasized thal teache
involvement is a crucial variable in the effectiveness of the pro-
grams, suggesting that those factors that influence the sciting-of th e
classroom environment are important whether the teacher ingends

“to design a‘ unique curriculum or to implement packaged materials,
B o :

2ASIC REFERENCE on Published Instructional Material fog
> Teaching Creativity and Problem Solviny
The first third of this book provides a basic introduction to tech~

niques used to develop creative thinking and problem solving. The

‘last two thirds of the book contain a'listing of books and instug~

audience, and the underlying rationale.

&

tional materials on teaching creative thinking. Included for. sachen -~
try is information on the publisher, instructions on how to orde sthe
material (including price), a description of the material and target
Feldﬁusen, J. F.. & Treffinger. D. J. Teaching creative thin king
and problem-solving, Dubuque IA: Kendall/Hunt Publishing Co,, -
1977. . : _




4 The Teocher as
| o Researcher
~ or Will Ik Work
in My Clossroom?

;

Although many of the teaching strategies and curriculum ideas for
enhancing creative. thinking abilities presented in this book have
been researched and field tested, every teacher is aware that each
classroom is unique. Knowledge of the unique characteristics of a
given class should guide each individual teacher in making deci-
sions about what will work in a particular classroom. Every teacher
is a little different from all other teachers; every student is a little
different from all other students. Therefore, what works with.one
teacher and his or her students may not be successful for another
- teacher with-another group of students. In fact, what works for one
,teacher with one group of students may not even be suited for a
different teacher working with the same group of students. Conse- .
quently, teachers who attempt to implement the ideas presented
here should-try to verify that the program, teaching strategy, or cur-
-+ riculum model they adopt is really working to achieve the guals they
have established for their students. Because many of the research
findings related to the enhancement of creative thinking abilities are
based ‘on samples of children with average intelligence, or ndults
rather than giffed children, it is particularly important that teachers
verify the findings in their own classes. _ . ’
In evaluating the effectiveness of % given idea for use in a class-
room, the teacher might consider several factors, Among these are
the-teacher's own ease and cornfort with the idea, student.satisfac- -
tion with the process, and, finally, the degree to which the objectives
of instruction are being achieved. Each of these factors is important
to the ultimate usefulness of any idea, and each one interacts with
the others to produce final outcomes. R
There are several possible approaches to assessing the changes in
students that might occur as a result of using the New Directions in
Creativity materials, or a synectics approach, or a teacher’s own-ap-




proach to teaching creative thinking. The most common approach to
making judgments about these changes is to use creativity tests,
Among the commonly used tests are the Torrance Tests of Creative.
Thinking (Torrance, 1966), the Remote Associates Test (Mednick,
1967); and the Wallach and Kogan tasks (Wallach & Kogan, 1965). If
you wish to use these tests to measure ¢ ges in your students, you
might administer the test before beginning to use the materials and
then after a sufficient amount of time has elapsed in order to feel

reasonably sure that changes should have occurred. To be sure that-~

any changes that occurred can be attributed to the teaching strategy
you chose, it would be appropriate to also test a group of students
who were not exposed to the materials. If this group does not change
as much as the students who-use the materials, then you can be more

. certain that it is the. materlals and not simply time that bmught about

the changes.

There are other ways to assess the impact of thesr: stratagles on
student performance. For example, you might select a set of student
papers or other praducts from the beginning of the year and one
from the end of the year, and then ask a judge to pick the more cre-
ative of each student'spair of projccis. (The judge, of course, should

..not be told which product was completed first.)

Similosly, judges misht be asked to rate a student product on a
rating scale of creative perfarmance Comparisons of ratmgs prior to
1mp1(=mer*mfum nf the program can be Eﬁmpared to ratln Gf pmd—

':Dr rumg 1]93 lhat mlght be usad are fmmd in the Appendlx Dther ’

rdllﬂg SLBIC‘E may he fﬂund in the Guxdebouk fc)r F‘\mluﬂung Pm-

tmn)
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BASIC REFERENCE on Evaluating Prngrams for the Glfted
and Talented

This guidebook discusses many appfaaahés f§§ e#aluating entire -
programs for the gifted and talented. However, many of the ideas are
appropriate for evaluating outcomes of instruction. Furthermore,

there are many examples of rating scales and survey instruments

that would prove useful in rating the EftEc,tlveness of Ereah\nty pro-

. grams.

Renzulli. . 5. A guidebook for evaluating programs fur the gifted
and talented. Ventura CA: Office of the Ventura Caunty Superin-
tendent of c;a:horz)ls. 1975, : : _

— e

Other measures of creative produétion are‘also found-in the Ap-

- pendix and might prove useful to the teacher wishing to assess cre- -

ative development,
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" In evaluating the effectiveness of the strategies or programs cho-
sen to develop creative thinking skills, it is obvious that one would
like to assess the degree to which students have actually learned
new problem solving strategies, become more original, etc. How-
ever, it would also seem important to asgess the affective impact that
the activities have had on the students. Research has demonstrated
that students retain those skills that they value and learn muost
quickly those things which are enjoyable. It follows logically that
the introduction of new approaches to thinking should be evaluated
for its affective impact as well as its cognitive impact. For example,.
it would be important to appraise the degree to which students have
come to value these strategies in thinking, the degree to which they
are aware of the type of problems that warrant application of these
strategies, and the degree to which they feel comfortable in engagmg
in activities that are open ended in nature, require flexibility in re-
sponse, or require tolerance for ambiguity. A number of instruments

_have been developed that might prove useful to the teacher who is
attempting to assess these outcomes, One such measure is called the
Creativity Attitude Survey (Schaefer, 1971). For each of the 32 state-
ments on this scale, the student must indicate his or her agreement

- or disagreement with the atatemem The items are designed to mea-
sure the following dimensions: confidence in the student's own
ideas, appreciation of fantasy, thearehcal and aesthetic orientation,
openness to impulse expression, and desire for novelty. The follow-
ing are examples of iterms from the scale:

3

1 like to play *‘make belleve games.
- Loften att on the spur of the moment without stopping to think.
[ think daydreaming is always a waste of time.
[ feel that thinking up ideas that are “‘way out” or “fantastic™
is-a waste of time.-
1 would rather thi: -k up a picture of my own’ than trace or Cc:!py
one.
| would rather learn strange new games than play games that 1
~know well. ’ o
Other children have better ideas than I do, and it is best to fol-
low what they do.
- Artists are sissies. ‘
| would rather buy a paint- by -number than paint a picture by
myseif.

Another instrument that could be used to assess affect n @ changes
is the Pennsylvania Assessment of Creative Tendency (Rookey, 1974).
This instrument is a self assessment of self direction, evaluative abil-
ity, flexible thinking, original thinking, elaborative thinking, will-.
ingness to take risks, ease with complexity,.curiosity, and Tuent
thinking ability. Some examples of items on this scale are given be-
low. .




If the last page of a book is missing, the book is not worth read-
ing. , :

I would like to make up a new song.

TV news shows are boring. - ,
Learning how to do things is more important than getting ex-
cellent marks, ' ' 2 _

I like to make things without following directions. -

I think I could make up stories as good as those. in books,

Many other scales for assessing attitudes toward creative thinking
activities and for assessing student perceptions of their own creativ- .
ity may be found in the Appendix and in the Basic References onthe .
Measurement of Creativity. Most of these scales take only 10 to 20

‘minutes to administer but will provide some valuable information
to the teacher about the success he or she has achieved in meeting
particular affective objectives. If they are administered prior to the
implementation of the activities designed to have an. impact on these -~
attitudes and again some time after the program has been operating .~
and change is expected, some assessment of the effects of the teach-
ing strategies can be made. As with changes in the achievement
arena, it would be desirable to compare changes in students in the
group in which creativity has been a.primary objective with changes
in a group where creativity was not a primary objective. Compari- )
sons could also be made between groups in which different strate
gies had been used to try to achieve the same objectives.

A.teacher who is iuterezled in evalvating the affective conse-,
quences of a program for developing creative thinking abilities
might also choose to solicit the opinions of the students in the class-
room about the particular activities uséd. A simple questioninaire |
designed for this purpose.follows. Through an instrument such as .
this, the teacher can gather information about the degree to which

. the students enjoyed-the activities presented as well as information_
about the students” perceptions of the effects the program ‘had on
their thinking,” R x o co

Regardless of the judgments you make aboit whether or not to

continue,using a particular teathing strategy or sei of creativity=. -, -

traininig materials. it is important to keep in minrl that each <clasg

“and.each teacher are unique and that some assessment muistbe made

ofthe success of these materials and strategies in attaining the goals

/you-have in mind. No matter how good the material might look in-

/" the package or how impressive the litefature, the ultimate test is how
well they work in your classroom. - » :

-

A Student Questionnaire

Name ____ . Teacher's Name_—_.___ —

Directions: The following questions ask for your opinions about the
Creativity exercises you Have been working'on in this class. This is.. " . .




a chance for you to_let others know how you feel about these activi-
ties. Please answer each question as honestly as possible. Check the -

=
e

one answer that most clearly expresses your opinion. e

1. If you were going to teach sixth grade next year would yau

—. include more creatlwty ac:twntléé than you have had this
year,
—— include fewer creativity activities than you have had this
‘year. :

— include the same number of creativity actlvmes as you
have had this year. . A

—— include no _u:'reativity activities.
2. If you were given a CthEE next year, which of the following
would you do?

—— Vote to continue working on creativity exercises like the ——
ones we used this year.

—— Vote not to continue working on these activities.
— Have no opinion.
3. Which activity does your class enjoy the most?
— Spelling S -
. Reading
— Arithmetic -

» —— Creativity exercises

4, The dlsc;ussmns we. have «about our respunses to the creativity
activities—""" :

—— often help me think of new ic ideas.
L e SOmetimes help me think of new 1deas
—-are fun, but seldom help me think of new ideas.

—_— a’EE a waste Df time.

5. stzussmns we héve about our responses to the creativity activ-
ities. ' : '

—. are valuable and should follow PVEF}’ ai:tivity

g txes

_ are valuable for some stude’nté, but not for me.

ERIC
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. takeup teo muc:h time. I would Tather work on DthEI‘ ac‘tlv-
ity shzets, .

The teacher
_ allows us to think.of wild ideas and accepis them whether
they are practical or not. v

— accepts only Eractir:al and useful responses.

 allows us to express wild ideas, and then helps us to judge
whether our 1deas are prar:tlcal and useful and accepts our
memn _

. The:, creativity programn has ) ST i

——— helped me thiz:k of many ways to salve a problem.
— helped me find the right solution to problems.

—— has not helped me solve problems.

Whan we WDrk on these activities

__ a few boys and girls do most of the talkmg

—— the teacher does most of the talking.
__ theteacherand a few bays and girls do most of the tslklng

— weall try to :Dntnbute to the dlscusqxgns
I would like to work on this type of activity
— avery day.

—— two or three times a week.

—— once a week.

'—— none of the above.

“When working on these activity sheets, I like to work best

— alone.

 —— with one other person.

—— in a small group.
—_— Vwith the whaole class.

—— wish we had more time to work
— feel we have just abouf the right amount Df time to work,

— think we spend too much time on each activity,

.xtﬂg ‘!a
o
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12. TheseTreativity activities are

— . as important as the other subjects I study in schoal.”

more important than other subjects I'study in school.

—— fun, but not as important as other subjects I study in
school. : .

—— a waste of time.
13. Do you feel that the creativity exercises have rnade'ygu,r regular
school work more interesting? I feel they have

[

" —— made it less interéﬁgting.
—— made it neither more nor less interesting.
~—— made it slightly more intei*ééitjgg.
~ made it quite a bit more _integestingf -
—— made it a great deal more interesting.

14. Do you feel that your thinking has _i"mpmved s-inscg.ydﬁ;began

working on the creativity activity sheets? My thinking
—— became poorer. ;
— did not change.

o improved slightly.
—-~ improved quite a lot.

—— improved greatly,

""" vity exercises helped you in your reg-
ular schoolwork? These exercises :

e
[l
JD‘
o

Tt
[w]
= .
]
—
—
g
¥4
—
-

-
o]
o]
ey
I
o
—
ps

—— have made me poorer in my regular schoolwork.
—— have not helped'me in my regular schoolwork.

—— have helped me slightly in my regular schoolwork.

have helpt}dvme qﬁite a bit-in my regular schoolwork

— have helped me a great deal in my regular schoolwork.
16. Do you now enjoy using your mind more than'ygu did before
you began using the creativity activity sheets? I now enjoy using -
my mind "~ - . B
—— less than before,
—— about the same as before. R
—— a little bit more than before. 7{
L , S

69

A,
i

A



17 Nowthat1 hfavworkééfanwthés.&creativiLy;aELivifigsgiQELEfe I

18.

19,

find
i

— quife a bit more than before. . .

“very much more than before.

am
____ more creative than [ used to be.

—— less creative than | used-to be.

';_; about the same as I used to be.

not creative at all.

When working on creativity exercises |

. had to think Barder than I do in other classes. "

N thcught about as hard as I.did in other classes.
—- did not have to think as hard as I do in other classes.
Working Dﬂ;t!‘léﬁe activities was

-—— more fun than working on other subjects.

" — about the same as working on other activities.

— boring and not as much fun as some other subjects. .

Which subjects are more fun?

These activities were

—— too hard. (

___ difficult, but I could daj them if 1 really tried.
— neither tam hard or too easy, just about right.

____ too easy.

1.. When I am working on the creativity activities

. ___ Ithink in different ways than I do when [ am working on

my other work. My brain must do different things.

— 1 think in the same way as [ do when I am working on my

"other work. My brain does the same things.

70



5 A Summory of
 Proctical Irnplicotions
for The Teocher

The research presented in the previaué chapters leads to some gen—'
eral considerations about what a teacher might do to encourage cre-
ative production by students in the classroom. Co

1. Provide a nonthreatening atmosphere. The classrpom environ-
ment should be structured in such a way that students’ ideas
and opinions are respected, ridicule of new ideas is eliminated,

"questioning is encouraged, and questions are asked that allow '
students to be open and uninhibited in response. o S

2. Refrain from becoming the judge of the worth of all products in .
the classroom. An open, nonjudgmental attitude on the part of
the teacher will allow more freedom for divergent production as

well as the evaluative skills necessary for the complete creative -

process. Encourage studénts to develop.criteria to judge both the

work of peers and themselves. ST e

. Model creative thinking amd/orintroduce other individuals who

are able to illustrate the creative thinking process to the stu-

dents. The teacher should take care to model creative problem

ol

solving procedures on.as many occasions as possible, not sim-
ply during *‘creativity time."” ' N

4. Attempt to integrate activities and questions that encourage di-
vergent production and evaluation into as many content areas
as possible. The necessity of illustrating transfer of these skills -
to all areas of thinking cannot be overestimated. '

5. Make a conscious effort to remind students to be creative, to be ..
original, to try to think of new ways to solve a problem, etc.

6. Systematically reward novel production. The use of operant
conditioning to reinforce specific types of novel behavior can
lead to an overall increase in credtive production. For example,

' the reinforcement of the use ,;? 2 variety of sentence structures
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in an essay has been shown to influence overall creative writiig ~

skill. Care should be taken to choose appropriate reinforcement.,
Gifted children can be expected to value rewards that are some-
what unique. :

Provide stimuli-for as many of the senses as pasmble A \rane[y'

of stimuli encourage the student to view the problem from a
variety of perspectives and also seem to enhance the sense of
openness and psychological freedom. .

. Make use of warm-up activities when moving from highly struc-

tured convergent or memory type activities into activities re-

quiring students to engage in creative production. Such brief -

activities should be used to reafﬁrm thé nanthreatemng envi-
ronment and are most effective if they relate to the task to be
accomplished. . -

Incorporate activitigs into the classroom instruction that require

students to generate a large number of correct responses. That -

is, provide open ended questions that have no single, rlght an-
swer.

Instruct students in the principles of brainstorming, but incor-
porate strategies for self evaluation of the quality of ideas. Fur-
thermore, brainstorming activities will be most productive if
tied to “real problems’ or "meaningful production” rather
than simple games.

Be a participant in the actions. Do not merely pose problems,

but be an active problem solver.

Encourage students to express positive self statements about
their creativity and avoid negative self evaluations. Provide
them with guiding statements of attitudes, appmaghes to prob-

lems; and orientations to the process.

Altempts to incorporate published material into. the curriculum
are dependent on the understanding and commitment of the

teachers who are using the cun‘ficu]'um! No packaged materials.

are independent of the teacher's use of those materials, and the
effu(;tiv’eﬂess of creativity trainiﬁg 'rnatfaria’ls seem tQ be particu-

"of the L]ﬂ:“:l’DDm

Whichever strategies are adopted for classr@nmﬁl use must be
evaluated within the particular classroom with your particular
students and teaching style. What works in one situation will
not always work in others, Continual assessment of the objec-
tives of m%tm;tmn 15 Efuclal
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