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. Thinking
with regard to an experimenter-induced response set was
investigated. 198 Subjects were divided into four 6r9uos.
uefore performing the Unusyal Uses Activity (vVerbal F;r- AP, each
group was given a unigue set of ipstfhctions. Group 1 récéiyed‘
standard instructions and acted as . Controls Other Treatments

ABSTRACY = .

.

[ .

The sensitivity of the Torrance Tests of

;.
Creative

were varied in terms q?\*sgg,/ ypoes of responses that were
Groﬂn I1 was .be, "oractical and
- reagonable”; Group II1 was encouraged to list "as many jdeas™ as

gncouraaed. encouraged toO
cossible; and Ggoup IV was encouraged to finclude all “unusual,

weird, or illgqica[“ jdease A multivariate Dunnett test resulted

' in Groups 111 and 1V beina significantly difterent from the
Contrnol  (p<e01; p<e05)e  Oiscriminant ahalysis yeilded two
sign#f jcant  functions (p<,001: p<.026)« suaaestina that
univariate analysis of ‘the Torrance scales of Fluency,.

flexibility, and Originality,léap be migleading.

Tests were judaed to be highlv’sensitive to experimenter bias.
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‘ STS OF CREATIVITY:

A METHODOLOGICAL STUDY OF THE TORRANC
¢ _ B , CAN CREATIVITY BE F
Joseph Le Willhoft & Robert W, Lissit2
: University of Marvland

e

Tﬁe assessment of non-coanitive traits bf'tﬁg indi§1dual has
alﬁays been~avconce}n . in . psychology ahd education. .jntereét
ouf{ng the 607°s and 70°s in gfféctive educational proarams. and
current interest in indbntifidﬁtion'of~thé talented and aifted

 have  resulted in the develooment of many instrusents . for

. measuring non-cognitive dbilities. Amona these measures are a

}ny-ber of tests of creativity (Guilford (1956), Getzels and
Jackson (1962), Mednick (1962), Torrance (1966b), wallach and
Kogan (1965))., In this study we investiaated the Josf common ly

used of these tests, the Torrance Tests . of .Creative Thynking

v

(Torrance, 1966). . L

Guiltford (1954) devé(ooed a formulation of creativitly in
aistinguishing between converaent  and 5 divg;ﬁ?“! “thinkina.
According to his structure of the intellei%@_diveroent processes
had four dimensions: fluency, flexibility, orfainality, and
elaboration. k*Dbring'thq”laté 507s and.into‘the'mid;bﬂ;; Es Paul

~~.Torrance developed a sfandardized test . to measure creative .

" . thinkina alona these dimensfons. In 1966 the research edition of
. the ' Torrance Tests of (Creative Thinkina (TTCI) vas published.
>fnce that time the TTCT has become the most widely used battery

» of tests of creativity. Of all‘the instruments contained in the
) Eighih Mental Méasurenents Yearbook (Buros, 1978)s the TTCY

ranked ’taentv-fodrtﬁ in total nuaber of references, and had the

most references of all tests of creativity., .~ . e
Torrance (1966b) eyationaiizgsldrediiéity as: )
o “y orocess ) becgline 'sensitive to oroblems,
. deficiencies, . Aps, In nowledge, missina elementsy
P disharmonies, and so on: identify{no_ the difficulty;

.seachtng for solutions, makina auesseés, or formulating
hypotheses about:the dff’iculties: testing and retestihg

ina and retesting
the results,” ‘

"these hypotheses and oossibl¥ modify
them; and finally communicating




v

in Supoortino thi5~deiinition. Torrance (1966b) states that _he '

‘'views creativi as a generalized constellation of intellectual
sbilities, personality varfableés, and problem-solvina traits .
lelicit /// this view s the . not fon ‘that the Torrance Teﬂts
measure { tairly’ stable capacity oi/@he individudl, n

owever, there is considerable evidence that nerior-ance on
s bf creativity can be influenced By conditions of testina,

f/;ind beblinger and Adler (197() found that Scores on the

- -allach and Kogan Creativity Battery (1945) were oiiected oy

-

whether or not children were interru ted from interestina or-

uninterestina ‘classfoo- activities i

‘order to be testeds. They
identified this as a "“context effec J. Kirkland (1974) and
K¥rklande Kilpatrick and Barker (197%) replicated these iindinos
using thk Tor,ance Testse
v’Bryan (1968) ‘iound th

a ‘similar studvy., Boerssa and
subiitts*oiven the f?CT in the same
room where they had been aqiven an intelliaence test on the
preQious ’day "scored significantly lower than_Subiects'oiven the
TTCT in a dissimilar setting, i ' ‘
The ftindings of motivational effects on TTCT nerior-ance are
more equivocal, While Halpin and ‘Halpin (1973) were able to-
imorove:'TTCT scores "under conditions of increased notivation.
Coxe Nash and Ash (1976) found no ectk when TTYCT  performance
was linked to rewardses '. v
In additfon to antecedant conditions and -otivatioAal
effects, some researchers have focuseobon tneo'instroctions that
jost'oi this F&gearch has been Limited
' standard . instructfons with anxiety-oroducing

ore given to test takerse
to comparing
instructions., Bamber, Jose and Boice ' (1975) tfound that

“differential instructions '(as - test. as a oane.' without

instructions)seedid not affect creativity” amona underoraduate

subjectss althouah such eiiects  had been iound uith children
(Bamber, 1973). Similarly. Trenthar (1972). usina only the

‘Uriginality scores- of the TTCT, :found no difference betueen

subjects aqaiven regular instructions and , Sub)ects oiven
anxiety-oroducinq ({eees achievement -oriented) instructions.‘

The ©present study was desiqned to see {f T17CT creativity.

»
-




scores could be affected by_ggﬁieots"oerceptions,oi the criteria
ior duccessful performance. We hypothesized that by:alterina the

standard instrucfions (to emphasize different types of responses

oS beinag acceptable) we would be able to aiieet creativity
}¢ores. The analoav we used was to‘:sl ourselves what eifect”fa

similar experiment . might ~have on a measure of acadesic

achievement. For emample, could one expect a difference in, say,

‘mathematics achievenent scores as a result of subjects being told

_that they should denonstrate extra mathematics ability° Ve ieti'

that no such differences could be - anticioated "on a valid a

achievement test. Houwever, as Croc&enburo (1972) oointed outi_in

'her revieu oi tests of creativitv. "(w)hile we cannot readily’

uiSm,ss the Torrance Test. neither s it reasonable to  conclude

“that 4t 4s a yalid measure of tpe creative process™ 1If our

hypothesis were supported, we felt this would be iurthe#Jevidence
agafinst the validity of the TTCy, and would suooort the:. notion
that a. major conoonent of creativity scores is the resoonse-set

’

under uhich test takers ooerate.

(

" PROCEDURE

198 subjects participated in this étudy. AlLL subjects ‘were

graduate students {§n the colleoe of Educatfbn at the University

»

- of Maryland and Augre enrolled in either a beainning or an

intermediaote statistics 'class.A The nine’ sections of these two

classes were randomly assigned to one ~of the four treatments.'
This resulted. in the. followina cell distribution: Treatment
I--two sections, 49 subjects; »Treatnent 1l--two sections. 49

‘subjects; Tredtment 1il-=two sections.'fbo'subiects: Ireatmentﬁ

iv-=-three sections; 54 subjects, , A ‘

The instrument used in this study was Actidity Five (Unusual
Uses:Cardboard Boxes) of Verbal . Forn A oi the' TTCT. ln this
activity sub)etts ‘are afven 10 minutes to Llist as -any new and

unU}Ual uses for :‘cardboard boxes .35 they can_ think ofe

Performance in this actfvity is scored on three scaleg: Fluency}

Flexibility, and Oriqinalitv.A’Fluency'is deiined'as;_ ?the test
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taker“s ab#lity to ogdduce a'tarqé nu-beriof idéaﬁ'uitm;uofd;.“
_Flexibility is defined as: Tua oerson‘glﬁéﬁfli(i‘wto ‘proguce a
varie;y of kinds,o? 13&&5. to shift from one approach to another,
"or‘ to- use - a vartety of strateaies.” Orioina(iyv'is defined as:
"the subject”s ability to produceé ideas that are away _from the
obviodﬁ, commonplace, banal, or Fstablished&“ (Torrance._1966)

_ Under tybicpl ‘administration procedures of the TTCT, orior
to opening theif -test booklets subjects -afe’ read a set of
instructions . about how to operfofm in aenerals "~ for this
gnoerinent.'the four treatsents cons isted of 'threé_ yariahts, ‘on

these' 1nstrdct$bn§ plus the standafd’sqt. 'Inser%eg‘in each test

pooklet was a copy of the treatment instructions, In addition to.

‘these instructions, all:test booklets had a set of directions’
‘printeh at tpe too of the paae that were specific to the Unusual
" Uses Activity. "Aften'dpeninq thei, bboklets. subjects read along

as the experimenter read both sets (treatment {nstructions and
. . .

“activity 'instructions)"élOud. The “activity instructions®™ that
were common o all treatments were: . | ‘

“"“Mmost: people throw their empty cardboard boxes away. but
they have thqusands of interestina and u ual uses, 1
tne'spa es below and on the next paaqe,. -a3s. man o
these interesting and unusua! uses as“you can think of.

. Do not Limit yourself to,anz one- size otlb?n. You wmay
use as many boxes as you Lfkes DO not Limit vourself to .
the . uses you ;have.seﬁn_eﬁ"heard about; think about .as
many new Uses as you cans’ ' T

o . . ’ - oa
The unique instructions oiVen; to Treatment 1 were the
standard.?ins}ru;iions‘ftyoicallv‘oiVen to tfst'takers as a quide
to performance on .the TTCT (Torrance, i966a)§ This treatment was
viewed as a Control group, This aroun”s inStructions were:
"The éttiVi!y in this bo?k[et ui{l afve you a cance, to
‘use your magination n thinking up ideas and putting
them into words. There -are no “riaht™ or “wrona™
answers like there are in most things that we do. VWe
want you to see. how many ideas you can _think of and  we

. interest

~

thenk * ¥0u witl find  this fun. Try to hink of

ng, ¥nusua s and clever {deas~=-somethinag. that
L think of,” IS

The above set, of instructions contains »fou}7 sentenceéss An

no one e se w

snalysis of the contént,of these sentences was used fo desian thé
three vardiant fnstruction séxs for Treatsents II, IIl, and IVe
The first sentence uas\vieued‘as a qenera( tgtroductioB to the
‘task and was essentially left in;aét §n the three varfants, The
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thhkers to be
§ .

csecond sentence was viewed. as encouraoino test
the thérd

es and  as

unrestricted in their responses. We internrett d
sentence as Q(acinqvi-portance on the nusber of respo
encquréo%nq ehiby-ent. We vieaed.the fourth séentenpce
restrictive, by virtue of its euohasis on the upilaueness of
responses. . | o |

Treatment 11, the first variant, -was designej

onsiderabli more restfictive' than the sféndard skt., These:
- . . ‘ : \ ' g

1nstruciions were:

“The activitv in this booklet will give you a8 chance to

- think of ideas and put thes into words. Y urqe you to

. concern. yourself . with the ppact catity - and
: reasonableness of y0ur ideas "

ﬂere. the first sentence deleted the reference . to one’s .

1na01natton. ~ Also deleted uere references both to the nusber of -

ideas and to enjoying the task, ' The "uniaueness restriction in

“yhe stapdard jnstructijons was altered to be'ieven more restrictive

Ly . asking test takers .0 only ‘attend to “oractical and

reasonable” ideas. ‘
'Treatment 111, the gecond variant, was desianed to emphasize
the "number of jdeas™ ;spect of the standard instructions. 'This

$€t was: -

"The activity in this booklet will qive vou o chance to -

ke use our {imaqination in thinking uﬁ ideas and putting
‘ them into words. W¥We want you to see how many ideas’ vou
o can think of for this activity.” \, v

“The last variant, Treatment 1V, was desianed to be an

expanded version. of the standard inﬁcructidns that would more

.

‘strongly urge people to include unique idéas, This set read as

\

“ "The activigy in this booklet will afive you a chance to

use our magination 1in thinking up ideas and putting

. them into words. We have found it helpful to encourage

- people to use thedr 1imogination while doing this

: gtivity. Remember, this is a *est- of _creatfvity and
means there oare r

follows: ‘ : - ' ’ ,

aht®” or "wrona® answerse.

Feel free to include ALL y0ur ideass no " matter . how

inpractical or silly th ex nag seem tO YOUes
%Our experience as been that whether or not you
ARE creative ¥3 not as inQortant as whether or not vyou
~ THINK  YOU ARE creative.,' Thus, we stronaly urae you to0
adopt a posture of beina creative, 'to think of yourself
as a reative gersog. to ieaoini how a creative person
. eiqht tnon en er, ue nteregstted in answers
that you look as creative as possible, So try try
% to ink of interestina, unusual, and clever
ideas~-soueihl. that no one else will think of.

N

_slsoneuhat

'Fb  be
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',oerfor-ance on all hree scales, ,' .

L >

‘&Re-e-ber to relax, to " think of yburse%tj/ a
Creati g aono t? [ ?rd all your tdeas no matter how
unusua . we s of 3l cal they wmay. seem, and , MAVE

LoLb )

FUN!
\ .
Our euoectatian was that Treatnept RR uould be. the (owest*

-3

T
n

“scoring group on the three scales of }luencw. Flexibility, and
uriginality; that Jreatment 1II would be the highest on Fluency
and 'Flexibi‘i3y, that Treatment IV /would ' be the hia“est on

?Oripinality. and thet Treatuent 1 (Cdotrol). yeuld shgu medban

4

-

"ALL ° test “sftuationy  were adainistered by the same

e:oerinenter. th standard time li-it for this activity ‘was

adhered to. "Test booklets ue‘e numbered ohlv. and subiects uere
told tha{rtheir perforsance would re-ain anony-Ous amd would ~in

. no uay ‘affect their grade i?.;he course, . . ' \ .

Test booklets were scoréd bv the Torrance Tests Scoring
services . The Scoring Service was infor-ed nefither of the nature
- of ‘'the study nor: of the codina scheme for number ina the teat

vookletsa @

, R RESULTS Y

Rau score means and standard deviations.for the fOur ‘Qqroups .
on ‘each of the three scales are presented in table 1. Because
(he'TYCf Norns-jeghnical Manual (Torrance! 1966b) “recon-end(sQ
thay users base their interpretations on the three..sverbal
scores” (pe 72), and because . our hyoo}heses' about tpe “relatjve
‘werformance of thé'four groups were based on these scaless three

- e D D S D D D G D D D WD T g G uD D D D WD D D G e W W A -

fnSert Yables 1 &8 11 about here
univariate F-tests were performed to test for differences. amon;
the tour Qroupss These results are shown in ‘Table 11,
inspection of Table 1 indicates  that our hypotheses were
generall, borne oyte The malor discrepency was that Treatment 1!
(control) performed lowest on all,thnee scalese Aside from this,
however, Treatment Ilﬁues'the lowest of the three variant aroups
on each of ‘the three ‘scales: Treatment 11l was the hiahest of all
wFroups on flqeney and flexibility; and Treatmaent IV was the

highest on Origfnalitvo The ANOVA F-tests indicated that

sfgnificant aroup differences occurred on all the ,scales.

)

‘ -
3

3

E]




o,
v e

Houever.'the anosalous berfor-ance of Treatment 1 was ouzzlino.

why, for example, did‘this aroup score louer on Fluency than the:

-ere restricted Treatment 11?7 4N atte-nt to petter undergtand

ughis‘ phenomenon and -the high uithin-cells correlations between

the scales (see Table 111) led us to a‘aultivafiate ‘analystis of

—

-----------—--—---—-------- -~ . @

insert Jable 111 about here’

- -------n-----------------d. . .

'the data; The considerable .ogerlanoinw oi the trbits peing

meBSured. as evtdenced by the hiqh intercorrelations anono the

scales. squested that there were not three distinct “dinenslons.
to . TICT performance. 'Hotellinq s TAsaud}ed statistic was

computed for contrasts comparing the three (Ariant treatyg ts

'uith- the Cong!ol'treathent. Critical values were obtained using

a nultivarlate extens ion of the univariate Ounnett test, which
simultaneously tontrol¥ for Type: 1 error aed ls.'conseuuehtly.
aore pouerful than the F-test usually rebort}d with T=squared
stattstics (Hiaaei and - Dayton, 1982),  The III vs. I contragy

resulted in a T-square=16.83 (p<,01);:v for 1y VS . ) Y

T-square=13 446 (p<e(5): ;nd for ll vse lo T=sguare=7.,28 (D>.OS).'

csiven that there uere signiticant digferences betueen two ot the

three variant treatments amnd the Control.‘the ouestion of the

_nature of.these‘differeqces,arQse., A disgriqinanl’ analygis was

verformed and resulted in two ssfanificant functions (p<.001 and

p<€.N26) and one non-significant function  (p<.625)s  The
coryelations between the two sianificant functions and the

original TTCY scales are shoun in Table Iv. .These  correlations

--------------‘----—- ..... ococoeonseoee e

insert Table 1V & Fiqure 1 about here

\ ------------------- ..... ------‘------
»

suggest that the tirst function is pfi-arjly composed of
Flexibility and . Fluencv with a sizable contribution from
uriqinallt;. Recalling how the TTCT scales are defined. this

fdnction appears to -easure how msany ditferent {deas one has and

the nunber of {fdeas one’ has. t}he hiah correlation of Oriainality
with both Fluency and Flexibility (Table 111) sunaests that that .,

port ion of . Orlqlnalitv “that correlates with Ffluency and

Flexibility is also part of this first function, The séconi_

b
10
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’ideas—-sonethinq that ho one else will think of")..

. , . v R
tunction {s wmost hithy°correlated with 0r101nality. and nearly

‘uncorrelated with both Flexibility and Fluency.L Rene-berinq . how
VOrtqinality is ° efined, ‘this iunction See-s to distinouish

netueen thoSe 'who havedco--on and banat i%eas and those who -have
unique and unusual ideas, quite apart from the numbér. of," or
differences between, . dgg s responses. Plots oik:he oroun' -éansl'
in the 2-space of the discriminant’ variables are presented in.

“Figure 1. ﬂere. 3t can be seen that the mdjor difference between
Jreatment 111 and control is determined by - the fipst iunction.

[
uecallina that group 111 was uraged to come up with as: many ideas
A5 they cbuld this ditference makes sense, Treat-ent Iv difiers
iron Control on both the iirst function (thouah not by as -uch as

does freatment II11) and the afcond iunction. 'lﬁi, uds the Qroup

‘that was uraed to record all'their ideas no matter how illoaical

they seemeds. It appears that these instructions resulted in
pwerformance - that' yielded more ideas and,] at- ;he sa-e time, more

: Lk
© unijque ideas than did the COntroaﬂ Jnstructions. "~ Treatment 11

soes not appeaf. o be very distinct from the Control in this

c-space. and this i, supported by_ our -findino no sfianificant

‘gifference here. This group”s variant insﬂructions‘juere ]

recoamendation t&tﬁthink oi ideas fhar were,” practical’ and

reasonables ° It can be arcued that ‘this set of restriction¢ is

.?{not unlike the standard instrbctions which place reﬁtriction on

responses‘ ("Try to think of interestinq. unuSua§ v and clever

l

In fact, the number of restrictions that. ‘were put uoon
appropriate: responses '-ay have been a critical factor in this'
studye Group 111 was gjven the legst restrictive instructions

reSultino in the highest (overall) scorese. Ireatment XV. while

fencouraaed to include all ideas. was restricted by directions to -

“think of 1interesting, unuqual and clever ideas” This aroup

scored the next most creative of the fours The standard

"instructions (Treatment 1) had the came regtrictions- as Treatment

iv,, yet did n:;/ﬂave the encouroaement that the la’Rer aroup had.
Lack of a Tianificant difference between Treatments 1 and Il
supports‘}he observation that both of these low=-scorina aroups

2

&
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k/' A -
were similarly restricted.

¥

- -'f . S DISCUSSION - - : . B ’  .

He are ‘aware that this study has soae li-itations and that
its rGSults should be vieued in light of then. First, the entire
ITCT battery of tests was not use& we only used Activity 5 of
the. Verbal Form A, While one miaht suspect that the results
would aqeneralize' to the entire battery, fdf(her study using all
the activities is called for. Second, the fﬁntrol aroup for'thqa
stydy was not a true control in that. its treaipe&twéqyiated S trom-
stanqard administration practices for the ITCT._.Subfg;ts in tﬁis"
study were qiveh copies of the test 1nstructions ;htjeystaudavd
practice s to have the instructions read to . them, knain. one
niqht suspect that havina the’ enoerimenter read the instructions'
would allow for more expectancy effects than providina subfects
with their own instructions woulds Finaltvg intact aroups were
randomly assiagned and degrees of.'lreedom were based upon an
assumption of random assignment of subiects'to atoupse Analysis
of test scores covering course material (guizzes, &-idter.s.
finals. proixcts)' revealed no acade-ic differenceg betwee, the.
groups. and ye can think of no Compelling reason to supoort the
notion that the groups had pre-exist'ina differences on creativjty
dimensions. ngoing these points in mind, we suagest the
follbuwing conclusions . , '

First, two of the three var;ant treatment aroups . differed
signiticantly from t\e éonfrdl . aroun. C This Suooeﬁts that
vertormance on the TTCT ys ‘extresemly sensitive to "the response
set under which test ‘takers operatp, It would be oatgdtlv absurd

'tov claim that our instructions to the aroups actualli altered

thetir basic abitity to be creative, Our data suagest ‘that what

‘test takers think §s being asked for will have a orotound ef}ectr

on hOu they uill perform, Secondly, this problem i{s confounded

by the fact that maoast aoplfcations of the TTCT are not "blfnd“-‘y

studies, and that in very many cases the test administrator {3
well aware of the results that are desirede Thus, strona-effects




T l!due both to the . experimenter Fexoectancies;aand to subjects”
response sets ¢annot be’ ruled out.‘ TR T

¥

e KTh1rd, there do. not appear to be three distinct creati itp

tratts neasured by the STTCT o 0ur data sumoest that’ there are~‘

‘ only tuo dihenslons to cjeativitv. thirellf (1944) and Lona .and’
f»ﬂenderson (19Q4) have also reported hlqh correlations betueen the
‘ TTCT scales of Fluency. Flexlblllky and Orig1nality (ranﬂinn fron
.60 to .80).j He aqreg .1th Thornd1ke s (1972) oBsgrvat1on ‘that
“the ev1dence of . £Onsistently different meantno for the fluency.

flexlblllty ,and origlnality scores is almost vantshinalv small“

and feel thbt a uhlvarlate approach to data analysls can . be
, misleadinq. o, we reconmend that researchers be very Cautlous uhen'b
1nterpret4ina TTCT scale scores as be1na neasures of the' traits‘

L. as def1ned in the test manual.§ ; L ’,J" o ~lf

deqree to” uhich test takers feel restrqcted or encouraaed on the

B ‘ resoonses gay well have a - cr1t1cal effect on their oerformance.

Jhat our "modest treatments wuere ~able to ‘induce sianificant

S Jdlfferences in creattvity performance is quite strikina. ~One way

. to interoret these differences jvs ‘to view our treatments as

! - -

| . ! “m1n1" tratninq prograns on how to be creaxive.v Qur data suqoest

: i{ . that reseachers, interested in evaluatinq the 'effectiv%ness - of

g , '_oreativi?; training cannot.‘use-a base-line of, “no chanoé" as a
- ..nxnbll rritérion. our f1ndinqs indicate that the “no ddifference”

'conditton for the Tor;ance Tests .may have an inherent. varlabillty

© of at teast! orie’ standard devlatton (see Table I)e It is ynown

that exoerimental sub)ects nav‘ react’ to - an- exoerinen'

.y~,.f" expectatlons (Orne, 1969 Rosenthalg 19&9);' our find

S ."extreme sens1tiv1ty ‘of the TTCT to experimenter-lnduced

!nsets leads us to conclude that emgn under. condtttons

‘artifact. but the interoretatlon of creat1v1ty as a “real”

internal characterist1c of a person is sub)ect to susoic1on.

.
) .
. v .
* o N E . ’ ! - v }

Our first. ooint seems. to be the most crltical onees The

control. studles usinq the - Torrance Tests should be vieued ‘ujth

R extreme cautlon. Not only may the results be a nethodoloaicaf
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» ~ FLUENCY  FLEXTBILITY  ORIGINALITY

|

|
|
-
:
|

|

 Originality 151.625 L 5.068 - . L002 e

Treatment I - MEAN: 22,53 = 11,63 = 23,76
=49 ° . S.D.: . 8.06 - 3:46 - 10,90
Treatment II . MEAN: ' 24,00 12,65 © (~  £8.20
" m= 49 - S.D.: 7.28 2,78 . 12,18
o ' ' o o - - : . )
: Treatment III - MEAN: ~ 29,22 - 14,35 31.09
= 46 S.D.: - 9,78 "3.42 - 11,05
Treatment IV  MEAN:  27.5% 13,87 . . 32.67
. n.=54. S.D.: 110,64 3.8 14,47
'Table I: Means and standard deviations for the 4 groups ‘
S K on each oI the: 3 TTCT scales. 7 ;
© MPICT Scale : Mean Square Error E(3,194)  p less than = -
s Fluency : 82 270 -: 5.602s | ,-";001
Flexibility =~ 10,933 = 6.672 ~ .001

Tablg II: Univariate F-tests for group differences e %
: ' on each of the 3 scales. v C
{ - v . vc (/
| Flu Flex Ofigg‘
" Fluency = 1,000 ‘
Flexibility .687 - 1,000
’ 4
&

Originality  .838 ,.749 1.000

Table III: Within-cells correlations among' ‘.:»}

- the scales.
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