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ABSTRACT

The purpose of “his s*udy was to axamine the
r2lationships of children's parformance cn the Torrancs Tests of
Creativa Thinking (TTCT) and on selected Fiagetian tasks cf
conservation, S+uly subjects, 133 kindergarten and first grade
multi-racial boys and girls, were admiristered the TICT-Figural Form
A and s2lacted Plag2atian tasks of congervaticen of number, of
discontinuous quantity, of mass and of time measurement. Two
assunmptions were *+es4ed: (1) that characteristics of creativa
thinking, such as flexibili:y of though* and resistance to prematura
closure, in particular, Aalso underly alkili%y to conserve, and (2)
that “hose children vho a+tained an abcve average creativity index on
the TICT would bz early conservars. Analysis of variance yielded
significant correla*ions a+t th2 (0071 lsvel that indica*zed tha®
CONServers were more resistan* <o prerature closure and their
thinking was nore flexible than non-conservers. A pultiple regression
of the creativity variatles tha+t wers =“gn;f cant as a3 result of
canonical correla*inn was done +=o identify *hose ueeful in przdicting
readiness for convarsation. Fiage+'s nc+ion of raversibility of
thought is brough* in*o questicn. Ccressrvaticn i1s intarpreted as
reconciling simultansous opposites or "Janusian “hcught" +akan from
“he creativity li*ara%ture,. (Aushor/MP)
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The purpose of this Lnvestipation was to analyze relationships of
children's performance on the Torrance Tests of Creative Thinking (TTCT) and

Two agsumptions were tested.

First, that characterfstics of creative thinking such as flexibility of

thought and resistance to premature closure, in particular, also underly &
"

ability to conserve.

average creativity index on the TTCT would be early conservers.

Second, that those chiildren who attained an above

Reisman and Torrance administered the TICT - Figural Form A and selected

Piagetian tasks of copservation of number, of discontinuous quantity, of mass,

and of time measurement ro 1733 kindergarten and first grade mulii-racial boys

and girls ranging in agce from 5 years, 5 months to 8 years, 1 menth., Conser-

at a time.

PS 0106563

transformations. ‘Thar i«

vation depends upon a child's ability to maintain an invariant under various
f«r he aware that quantity remalns the same even
though craﬁsfarmatjﬁﬂﬁ of spatial arrangement or shape occur., In order to
conserve a child must bhe ahle to consider more than one aspect of a aituation
For example, s/he must notice that the cardinal number property
of a set remains the same repgardiess of how the objects that counprise the

set ara moved about L[n space, or that a ball of clay will (ontain the same

amount of clay across certain Eransformations such as rolling the ball out

into an elongated shapw, f(lattening it into a pancake, or breaking the ball
\

of clay into individual smaller halls of clay.
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A more difficulr task deals
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with conservation of time where the ‘nvarfant 18 a duration of time and the
tranaformations are changes in speed /nd distance (Reisman, 1978). Thus the
child must reconcile simultaneous op}nsites. The Plagetian conservation

tasks adninistered are on the examiner's record form shown in Figure 1.

I (Insert Figure 1 here)

The figural Battery of the Torrance Tests of Creative Thinking comprise
three activities; éiﬁture Construction wherc the examinee 1a directed té make
a picture by adding to a jelly bean or tear drop shape which nerves sé the
stimulus object, Figire Completion consisting of ten incomplete figurea which
the examinee must use to form a picture, and the Repeated Parallel Lines
Activity where the direction is to see how many ohjects or pictures the testee
can make in ten minutes. The Torrance Tests of Creative Thinking focus on
divergent thinking expressed in several constructs underlying creztive Ehinkiﬁg
abi1lties, Fluency of thought is assessed by counting the number of different

Originality scotres depend upon

relevant responses to Activities rwn and chree.

the uniqueness of response, with focus on the statistical infrequency Aand
unusualness of the response. Elaboration [s defined as the amount of embellish~
ment of a pilcture in comparison to responses of the appropriate norm group.

Two assumptions underlie elaboration. [drst, the primary response to the
stimulus is a single meaningful response and second, that "imaginution and
exposition of detall is a function of cteative ability" (Torrance and Ball,

1978, p. 9). Resistance to quick closure is scored by observing whether or

not the examinee immedfatcly closcs incomplete flgures by "straight or curved
lines, cutting off chances of more powerful, origdnal imapes' (Torraunce and

Ball, 1978, p. 10). Abstract Titles is a measure of one's abillity to synthesize

and to abstract beyond the pleture representatlon of an ldea,

L
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Reisman/Tor|ance
Of the|total group, 7.5 percent .ere conservers (C) defined as having
gotten all ‘Lve of the conservation 1 sks correct, and fourteen percent Near-

Conservers INC) with four out of Five conservation tasks correct. Overall

EémpEFi?ﬂﬁE of scores on the TTCT for Conservers, Near-Conservers, and Non~
Conservers QNBH*G) us%ng analysis of variance showed several significant
differences at the iDdl level for Resistance to Premature (losure, Articulate~
neas in Telling a Story, Movement and Action, Synthesis, Unusual Visual-Per=-
spective, Internal Visuallzation, Richness of Imapery, Colorfulness of Imagery,
Originality, and at the .003 level for Fléxibiliﬁy; using standard scoring

for the latter two indiccs. Table 1 presents coefficients of correlation for

LY

the Conservation Scores run with each of the Creativity Variables.
(Insert Table 1 hcre)

The Duncan Multiple Range Test was applied and this analysis showed no
differentiation between C and NC; C only differed from Non-C for Abstract
Titles; both C and NC differed from Non-C for [Elaboration, Resistance to
Premature Closure, and for total Creativity Index. The Kruskal-Wallis One-Way
Analysis of Varlance was applied to the checklist of Creative Strengths data
and the following results were obtained: Unusual Visual Perspective, Internal
the Non-C and a#lso C from NC. Articulateness in Telling a Story, Movement,
Synthegis (Combining elreles In Aceivity Two), and Colerfulness of Imagery
differentiared C and NC from Non~(. FExzpression of Emoticns and Feelings, and
Humor differentiated C and Non-=C only. Expressiveness of Titles and Quickness
of Warmup did not differentiate any of the groups. The results showed that

Conservers and Ncar—(Conservers were more tesistant to premiture closure and

their thinking was morce flexible than the Non-Conservers.
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Product=Moment Coafficients of nrrelation Between Clonservation

Scores and Figural Measures of ‘reative Thinking Ability (TTCT)

Creativity Measure | - N _r DB
Fluency (Streamlined) 127 .10 .130
Originality (Streamlined) 127 .19 .017
Abstractness of Titles 127 ~-.06 . 264
Elaboration (Streamlined) 127 .00 . 494
Resistance to Premature Closure 127 .32 .001
Emotional Expresaivencss 127 .19 .01.6
Articulateness in Telling Story 127 .33 001
Movement, Action 127 .35 001
Expressivenesa of Titlcs 127 .22 007
Syntheses 127 .27 001
Unusual Visual Perspective 127 44 001
Internal Visuallzation 127 .33 .0nt
Huma: 127 .21 008
Richness of Imagery 127 .49 .001
Colorfulness of Imagcry 127 .28 001
Quickness of Warmup 127 ~.07 .220
Creativity Index 127 15 047
Flexibility (Standard Scoring) 127 .24 L0063
Origlinality (Standard Scoring) 127 .27 001
Elaboration (Standard Scorinp) 127 .21 .010
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A canonical correlatfon was run ro combine the most promising creativicy
predlctors of early conservers. A poltiple regression of the ten creativity
variables significant at the .001 level showed that the following were most
useful in predicting readiness for conservarion: Richness of Imagery, Unusual
Visual Perspective, Aqgicu]acuh&ss in Tellinp a Story, Resistance of Premature
Closure, Synthesls, Colorful Imagery, Originality, Internal Visual Pergpective,

Flexibility, and Movement. These correlations are shown 1n Table 2.
(Insert Table 2 here)

0f the Near-Conserving group, 14 cxaminees showed four or more of these creati-
vity indlcators while this occurred for seven of the children in the Non-Con-
serving group. A follow-up study during October showed that a signi%iﬁant
number of those children displaying readiness for conservation on the TTCT
the previous Spring, but who were elther Near-Conservers or Nen~Conservers,
maintained or achieved at least NC status. Of the original NC group five
displayed four creativity Indicators, three displayed five, four displayed
six, one displayed scven, and ome child displayed eight creative strengths.
Torrance provides a Checklist of Crearive Strengths in addition to the
Fluency, Originality, Tit]es, Elaboration, and Resistance to Quick Closure
scores. Whereas these are norm refercinced measures, the Checklist provides
a criterion referenced measure. The Checklist of Creative Strengths conaiats

of: Expression of Feerlings and Emotions communicated either through titles or

drawings, Articulateness in Tellinpg a Story showing ability to communicate

clearly and powerfully, Muvcment and Action which has lonp been an indiecator
of imagipation and creative functioning (Klopfer and Davidson, 1962) and is

displayed in the titles or in the specch and/or bodily posturees of filgures in

the drawings, Expressivencss of Titles that communicate a feeling, emotion,

&
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Canonical Correlation of Cre: tivity Predictors of Conservation

Variaple Entered/Removed _Multiple R Number Variables included

"Richness Imagery |

Unusual Visual Perspective
Articulate in Telling a Story
Registance to Premature Closure
Syntheals

Colorful Imagery .
Originality

Internal Visual Perspective

Flexibilicy

Movement

49
.55

.57

.58
.39
.59
.60
.60

.60

1
2

K|
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or 6ther synthesirad shatraction thai is not immediately apparent from the

drawing itself, Combination of Two o1 More [ncomplete Figures showing ability
to synthesize and "to see relationships among rather diverse and otherwise
simultaneous opposited'' (Reisman, unpublished manuscript, p. 5), Synthesis

or_Combination of Two or Mors Sets of Lines which represcnts a departure from

the ordinary reaponss, Unusual Visual Perspective which involves perceiving

the common place in different and unusua) ways, Internal Visualization or

abildty to "visualize beyond exteriors and pay attention to the internal,

dynamic workings of thingg (Torrance and Ball, 1978, p. 20), Humor in Titlas,

aptions, and Dravings that involves unusual combinations and surprise, and

consisting of responses that show ''variety, vividness,
1ivaliness, and intensity" grgrrsnce and Ball, 1978, p. 20).

Conservation of number is said to be dependent upon one's ability to re-
verse their thought. This notion permeates American translations of Piagat‘é
writings as well as voluminous writings of his American and English davotees,
Howaver, this is not logical - thought is not reversible. In fact, PMiaget
writes, "A physical or mental movement is never whally reversible since it
occurs in time, and time is not reverslble...'" (Plaget, 1965, p. 201). Indeed
to state that thinking is reversible ignores the fact that "thought !s & future
directed fiaw in time" (Raigman, unpublished manuscript, p. 2). One can ra-
verse a mental image, for example to picture an object and then its nirror
{mage, or one can retrace a process - but all of thiw occurs ahead in time. '
Reismen (ibid, p. 2) describes a child performing a conservation task as
follows, "When a child ... states, 'If I put it back the way it was, then the L

(quantity in terms of fumbher, welght, volume, etc.,..,) would ba the same,’

i

-
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“8/he 18 employlng an 'if .,. then' cwditlon -- a future directed phenbmenon

-= not reversibility of thought." R-isman and Kauffman (in press) maka the
distinction between the French words "donc' meaning "therefore" and "alors"
translated as "and then" indicating succession in time and not tha relatién—
ship of consequence. [Another quality of conservation is the ability Eciéa— |
center, that is, to consider more than one aspect of a situation at a time
such as noticing the elongation of the ball of clay while Eimultaneu@uaiy'
noticing the fact that the shape 15 becoming more slender. Hathematiéslly,
we are dealing with two axloms - the inverse ldea and the additive identity.
The additive inverse (n+ 7n = 0) underlies the conservation of number tasks,
the multipiicagive inverse referred to as the reciprocal idea (n x —%—— 1)
underlies the conservation of mass (clay) task, and the additive identity
underlies all conservation since it implies that the invariant remains because
nothing was added or taken avay (Reisman, 1977, Chapter Three), In light of
the results of this investigation it appears that the same constructs underly
both conservatien and creativity. Perhaps an Interpretation of conservation
as "Janusian thought' taken from the creativity literature will provide iﬁ?
sight into using both creative strenpgth and the ability to conserve in_;asfn;
ing mathematics and in creative problem solving. The Roman god Janus has been
exemplified in terms of hls ablility to enpage in simultanecous decentering,
"... the god of gates and transitions, looks with one face into the past and
with the other into the future" (Meerloo, 1966, pp. 248 = 249). Rothenberg
(1976, pp. 312 - 313) related the god Janus to the capacity to conceive and
utilize two or more opposite or contradlcrory ideas, concepts, or images
simultaneously, labeling this "Janusian' thinking:

... when the creative person 15 engaped in creating...
it involves simultanelty of cpposition... I have substi-

tuted the term 'Januslan' for 'oppositional' (thinking)

because 1t more accurately EHHVEgS.thE gimultaneity of
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oppoaition and because as A metaphor, it embodies the process
Lg denotes., Janus, of cou +e, was the Roman god with two
facea, the god who looked ind app;EhEndEd in two directions

1 , 8imultaneously.

Reigman and Torrance fjound significant relationships of children's performance

Creative Thinking (1974). Ability to engage [n imagery, flexibility of
thought and resistance to premature closure, in particular. appear ga'undarly
both creative thinking and conserving. The results of this study suggest
alternative theoretical explanation for conservation in relationship to

research in creative thinking.
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