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reipons. Tfor whick mi-ht be Mwe con ent muts™ -nd Story
writing'Jhergﬂni”ber cf words yritien on o theue is im—
portant.

(12) Firural Trongformations (DF”) This is tho facter
Todaptive flexibility™ initially feund by Wilson et al
(139), usins the test fntch Problems where, say, six
squares ~re congtructed from matches an? the S is reguired
to remove rour motches . leoave three squaras. The
rativnile of the test is that to succeed, the § nust con-
tinually revise hi. fTactiecs end n2t ko too Tirmly sot in
one appronch. Sdaptive flexibility is defined as "the
nuildty to chanvte tet in orler to ne2t reguircients i:pos-
cd by changing probleng' (Frick et al,, 36). wnother
cood norker test has been Jlomdns sir sonocuvres (plan—
nin - cky-writing itk the initial -nl finsl positions of
the plone 2nd the charpness of the turns zpocified).

(13) Scmantice traneforn:tians( IT). This is ceronly known
a3 the crizinclit; factor, testi for vhich invelve either
(1) abilitv to produce resyons:zs thet are sftatisticeolly
rare in the pxpulaticn eoncerned, (2) the ability to pro-
duce rencte relzted rounonsoes, or (3) the ability to pro-
duce clover re3ponges, Tesus that have proved worthwhile
hooo wre: Deuncte Consoguonces {(GuilTora et ol 56) Associa-
Thons (rcmote), Tlet Titles (clever), (Guilford et =2l., 56
Guiliord has postilatel that thore could ko three, paral-
1ol cdaptive flexibility focetors, lopendin: on the throe
kinls of centent - fisurzl, striectural ane conceptual.

The present adeptive flecibility fuctor nay be 4 confound-
ins of fi-urcl and struetural (ujﬂ ollc) cdaptive flox-
ivility. (n the other hand, adaptive flexibility could
be an origsinality dluenuion pertiinin to fi~ural and
structural ncterisl, with the present crizinnlity factor
Acaling with conceptual matericl (4U o3t contomporary
crizinclity tests dn). Decults frow investioations into
these hypothoser nove Lbeen Tar from Cecigive (jrick et al.,

387,
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Gottschaldt-figures tests, Tests of this type (e.g. Guilford's
Hidden Figures Test) involve transformations in the form of
revising the definition of lines, e.g. in order to find a simple
geometric figure hidden wn a more complex one. The factor is
thus an ability to change the function or significance of figural
glements of an object. in order to use them in a new way. In the
study by Frick et al,, (38), fiwural and structural redefinition
were confounded. It is possible that NMT (semantic redefinition)
is also an important factor because it involves redefining an

objeet for some umisual use.

The main criticism of Guilford's work has concerned the
question of wvalidity, i.e. do his tests measure creative processes
and can they predict who is, or will be, the creative person?
Guilford (SO, 51) and others have maintained that factor anglysis
itgelf provides the best kind of comstruct validity, but this is
not enough. Validation studies have not been extensive: Barron
(2) obtained 2 correlation of +.55 between originality ratings
and total scores on originality tests using Air Force officers
as subjects, while Drevdahl (30) found scores on originality
correlated to the extent of +,3%3 with instructor ratings of the
originality of arts and science students. Adaptive flexibility
has congsistently shown positive relatieonships with performance
in mathematics (reported in Guilford, 53) and also in physics
(Hills, £3).. Sprecher's study of graduate engineers (reported
in Guilford, 53) resulted in multiple correlations of between
+,30 and +.50 for inventiveness ratings, performance on original
problems and a few tests of creativity factors. A study of
public relations personnel, showed significant positive correla-
tions between scores on some Guilford tests and supervisor ratings
on creativity (Elliot, 34). Validation studies of Torrancels
tests are also relevant here because many of his tests are based
on Guilford-type tests and factors. In a study by Weisberg and
Springer (1961) on 32 children, the more creative ones (criterion
tests included Circles, Urnusual Uses and the Ask and Guess tests)
were found to give more unconventional Rorschach responses and

movement and colour responses and to exhibit sreater self-awareness
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(reported in Torrance, 129). Fleming andé Veintraub (1962) found
measures ¢f rigidity and a composite score on the Torrance tests,
correlated to an extent of -.4l (significant beyond the .Cl level).

Yamamoto (1960, 1964, op. cit.) found the relationships
between scores on selected Torrance tests and peer nominations
on questions such as, "Vho thinks of the most unusual,wild or
fantastic ideas?", +to be significant in the 8th., 9th. and 10th.
grades, Nelson (1963) uged the personality characteristics of
creative people (Qnsorted by teachers) to differentiate the upper
and lower 27% of bth. and 6th. grade pupils and found that the
Torrance verbal measures all differentiatcod the same groups at better
than the .01 level of gignificance for fluency, originality and
elaboration variaktles. The non-verbal (figural) elabecration and
orizinalit - variables,diffcrentiated the groups at gre=zter tham the
.05 level of significance. Many other validity studies are report-
ed in Torrance, 129. Lonz~range pradictive validity studies are
being conducted by Torrance, but complete results are not yet
available.

It is extremely likely that different spheres of creative en-
deavour involve different aptitudes, e.g. writers and scientists
probably operate larmely with scmantic content, artists with the
visual-figural and mathewaticians with symbolic content. In cther
words, it must be statsd again thot creative potential is not a
single variable, hencec it is extremely unlikely that any cne of
Guilford's factor tests will have high validity - as MacKinnon (77)
and Taylor and Holland (120) have found. It will be necessary
to fa¢tor-analyse the structure of the criteria as well as the
predictors before proper predictive validation studies can be done
(Guilford, 52).

A perennial problem in studies of creativity, is that of the
establishment of criteria. This is important because the develop-
ment of a predictor-battery of variables depends on the establish-
ment of criteria of creative behaviour. Since creativity is not a
sinple, single ability, it is impossible to usc a simple, single

criterion, and yet investigators have been ~ullty of just this,



41

How czn we possibly be justified in assumins we can predict the
behaviour of an Einstein froa o meeasure of cne aptitude, attri-
bute or ability?  Another difficulty is that, most often, ultimate
criteria (e.g. a scientist's total productivity) cannot bec used
because these would only be knownin retrospect: often, no con-
temporary person can evaluaste n product properly. Indeed, as
history has shown, it frequently happens that the more original
a product, the more likely it is to be considered with suspicion,
rerarded as evil, or ignored altogether - think only of Galileo,
Copernicus and Stravinsky. Thus we have to use intermediate
criteria which are more nredictor-type measures than they are
criteria (Shapiro, 108).

There are three types of variables shich have been considered
as criteria, vis., products, processes and people.

Rorers (104) and cthers have stated that there must be some
t;pe of observable product of creative behaviour which can he
~voaluated in some way. Barron denies the need for products.

He seeg creativity as a contral nervcus systen activity which is
continually in action, but not always obgserveble. Willions of
internal events occur which Torm the basis of agsociative patterns
which become part of a "reszrvoir of thouzht® from which visible
creative products can be drewn. Be that as it may, until methods
of measuring internal activity improve vastly we have no way of
studying "internal™ creative processes. Of course, this type of
view reflects nroin the psychologists' favourite trick of separating
espects of a problem and for~etting to put them together asgain, for,
whether & product was preduced by trial and errcr, or by chance,

or by a reor;anisation of the individual's perceptual world, is

a question assoclated with the other side of the same coin - process.
Product and process zre inseparsble. Hacker (57) describes pro-
ducts as "interruptions, conseslcd moments endadlienations of the
ereative process' whica is constantly in action. Andurson (1)

is aiming 2t the same idea when he says products exist only in

the past: +the process is in the moment of now. One can only

gusss at the process behind a product, in fact, one quality of

sreatness in a product is its apparant simplicity, e.g. think of
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FalToirR AUATYELS:

The aim of frctor annlysis is to ¢hondin ¢ deseripticn of 2
g2t of antr. Cottell st .tes the oir s, "t¢ renresent or explain
observed co~varictionzl relations amcrr nony oxporimentcl variables
in terms of lincar dependencies on, zrl relueticons =amon:, o much
reduced number of "idzal, "intervenin ¥ or abstrnct” conceptual
variables. (16). Theze "abetroet” conceptual varizbles need not
he fundamental catescries ©r influences becouse not oll possthbly
important varicbles can be included in the dzta to be analysed,
hut they do represent o fundamental description ¢f the variables
analysed for oune particular -roup. Thus new concepts can be
created by this methed ~nd, therefore, new licht can be thrown on
a particular field of study because one ic not limdited to using
traditional concepts hich may or mav net be worthwhile. This
unique quality possessed by factor analytic metheds ie just one of
the reascns why therr are useful not only in psycholozy, but in many
other fields such as zoolc.y, Ledicloe and scciolozy vhere a auiti-
tude of complex variables haz to be ccnsidered. Othcr advantogus
have heen listed earlier on in this chapter. owever, in moking
use of these methods, one should not allow oneself to be corried
away by the implications - or supposed implications - of the
results, but should remember that factcr analysis iz a tocl; a
statistical instrument tc be useld wiih as much care rnd the results
treated with as nany reservations ag any other procedure. Factor
anilysis allows for the prelimdinary structuring of o field to
obtwin a rourh picture o the influences or concepts at work cnd to
avold experimentin> with trivicrl probie ms,.

If a variable z is to be ropresented in terms of hypothetical,
"abstract' constructs (or factors) the zimplest nathemstical nodel
for deing this is = line.r one, but 2ven Within this lilitzation
there,ars sever~l pogsibilities:
sofel 1: the v rlance of the voriscbles is accounted for by
common factors whiich zre 2s nurcrous os the varizblel themselves.
This wos first proposed by inrl Pearson id doveloped by Hotelling
W is known as camponen’ cnalysis', Homever, 11 is unlikely
that n variables would contain in themselves, all thes causes of
their -ariances. T

This moael can be represented mathomatically by the equation

Z(j = QJIE + ag, Fz.* — - +d£n Fﬂ. (\J = |t n) (1)
Model 2: The variance is acounted for by n (ccrrelated) CoMmon
factors and n (uncorrelated) specific factors. Cattell (15) calls
this the "free, genseral foctor cnolysis™ modoel, It soue cf the n

comon factors are ne;lible, then this leads to

Licdel %3 The variance is accounted for by a (cotrelated)

common Tactors (nnin) and n specific factors. Cattell calls this
the "approximating factor analysis™ model because some approximation
i needed whenever it is applied 1n practice,
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i,2, when the factors ar. uncorrelated, the structure cleuents are
identienl with the cerresponding rottern cocfficients,

wozt often, the structure cquations arce use?! to ebizin the
reguire. pattern cocofflicients since (i) ozn ho considered s n sets
of 1 lincar equations for the coesficicnts 2p e

The 2ya coefficients hear o relstionship to the correlation
coefficients bLetwveen the n variciles 2nd henee 2ca T2 artinotdd
frenm them. For the correlztion vetucon 2 voriables ] and k, the

rel-tionship is given by

/
. CE ST o T T . 4
*]k Lbiiﬁ; T Cgéqkz t f Uﬂh(kkﬁ\ (5)
L
From the pattern,
! e gt e N -
*}k = {:‘ i r'-f%;_-u-__u_ + - - ;“‘!‘mc,{; T
J-( “{ll C“ 2 1 ‘_‘k{ a ?—,2 Yf:l Fz t - - 1 (.’{ ‘l‘:‘.if_t‘() :"‘]:\‘.l t ﬁ""\) 'FFJ. F'—,nf,
- f/] : ch.zl T .‘.—i;‘: ,-:f! PRYA t (Ci;‘: Lo, -r(h;_-_(i: L Fivy. (7)
T *‘." f—l -1 f"%i:‘[f'. VR T ku“li e b = e e e N O e 'j' YEa
a4 I I .'A‘l-\il . [ i i
Pk . o r s
where {ﬂﬂ = ¢orrelation coofficient reproducced fror the pattern.

How 211 correlaticns hetween unigue facters are zero and if,
furthcr, the corr2lzticn: rﬁﬁ:(piq; D, =1, 2, = ~ — -,m) Ire
Zerc (i.e. the Tactors ar. Or%hcgonalﬁ, tihien the correlation between
v voriatles, reproduczd fros the foeter patt:rn, is jiven by
¢ ) i ‘ . o
Ty © LU;Lh; 4 leiiﬁzﬁ' - 'ﬂdj”qum (QFK}J;h:!)%'“ﬂlmu)

If o factor pattern is an rdeguate description of the varialblos,
then the residusl correletions {(when the ropriduced correlations are
subtracted fron the cbtained correlations) should not be sijnific-
antly different from zero, i.s=.

S

?g. = T]H\’ ?}k } should bhe O, (9)

If this is not s0, the hijpothesis that the nodel (pattcrn) can

describe the data in a worthvhile manmnor, has to Lz zlterad.

To dirress sli-htly in order to £ill in the picture nore clearly

before prosressinr, o few definitiovns ere necessary. The varionee

of a variable E%ynbe written n
¥

™
2 ! 2 = 2 . R—f ) 3
5 :1242= )=/, +tds PZﬂ.ﬂ' i Yo = 2 ot (10
JJ _]_\lj*_ £ i.Cl L’\] L;d.:{ff 5’3 CH' I'IE'F*g‘- (.L-(j%: lJl' IFF'U\;‘( )
For uncorrelatzd focters,
2 : 2 2 k 2 i 2
Sj = | = ud', + d‘jl + - - - x f”ijm + t (11)

The totzl contribution of factor FPto the v. riances of all the
variahles, is m

) b 2 ,
\i{"l b 24 (’l\ 'Lv ( oo 1, .

r J¥-| Ji ’ :
anl the total contribution of all the coaaen factors to the totzl

- Fﬁ} (l?)

J 4 J

[



























55

- CEAFTER IIT -

PORULLTIO OF HYPOTHESLS.

The field and scope of this study has hed to Le circumscribed
- 25 nust every study conducted by a ginrle individual. The
approach is, therefore, o soievhat "tlinkered" one, shutting out
sc.ae aspects of the problen of crective thinkings. At this point
in tine, it is virtu~lly impossible to toke cornisance of all
theories and even if cne could, there would still remnin the
prohles of varizbles no-one has yot theu-ht importont cry perhaps,
even thousht of. Pregented here is one way of atteapting to
produce . picture of creative process:s in chil’ren of one age
ran-e {57 years), with at least soire of the probably inportant
varsishles reprasented. i sreat deal con he lenrnt from this
rather austere apprcach, hut it rust be remebercd that this is
Ly no ueans the full stcry -~ it is Joubtful - hether anyone will
ever recount it.

The major hypcthesis of this study is:

HYPOTHESIS Hl: a test tattery containin. representatives of

different semantic-content, diverent-production
crtitudes and other aptitules coasidered inport-
ant in creative thinkin:, vhen administered to
a sample of boys in the aze range 5-7 years, will
exhibit & facter structure similar tc that found
in adolescents 2and cdulte, The factors will not
be as clearly differcnticted as in the cldéer
ate Iroups, l.e. clearly distin uighchle factors
w1ll not be completcly develeped at this early
staze,
The twou sub-=hypctheses linked to this hypothesis are:

HYPCTHESTIS Hl (a) The vocsitions of the sub—tests of the Torrance
Tests of Creative Thinkin~ in the cverzll
Tactor structure will be as shown in the

factors hypothesised belcw,









Tossible Johs, The twc former tests scen to use seranticy
conceptual aterial ond the latter uses senantic, concrate
aaterial.

Guilferd's DRI or fiural <laboration, presents a problem.
In theory, it should invelve non-seit.ntic additions to pictorial
noterial, ¢... adding detoiled Jdecorations to objects and bullding
un objects fro sinple lines, but the elaborationc thensclves may
be nezuningful and hence woull fz11 in the LaI cotesory.

Guilford see.:s to reconice the Jifficulty with his semantic
content area when he soys (Frick ot al., 53) it is posuible that
what he cclled "orivinelity” is actually ad ptive flexibility
when dealir vwith verh lly necanin Tul uaterial since his orisin-
clity tests are all conceptual-tiype tests. Howevor, he just
menticns this pegsilbility in passing and its inplications arz not
followed throu .,

In the Torrance Testc of Cr.oative Thinkin-, fiiural or non-
verbel tests denote those which reguire drawin; in the form of
coripletin; plctures or ad’in- lines to mazke neanin -ful otjects,
whereas the varhal testo regulre the subject to think up ideas
when faced with Jifferent kindgs of cituations, The fisural and
the verhal tests are gquite 2 sharp deprrture fron Guilford-type
t35ts in that they are wch more ecriplex. Torrance has attenpted
to construct teits that are uicdels of the creoative process, "each
involvire, different kinds ol thinkin - an? each contributing: sone-
thins unique to the (test) batteries", The products of the tests
ere cvaluated in terns of Guilforcd's fectors of fluency, flexib-
ility, ori-inality and elzboration. These types of tests are
likely to provide a ruch uore "true-to-life' picture of creative
orocesses than Guilfordts very pure, strinszent and restricted
narker tests Secause they are wore couplex an” involve nany
different kince of thinking:, For this reagon also, a clear
factor structure connot Le cxpected, This conplexity is hinted
2t even in Guilford's studics where Brick Uscs (fluency), Con-
scquences (rerote) and Unusual Uses (fluenc;) are oll loaded
teether with Brick Uses (flexihility) on the factor spontancous

flexiuility., Unusurl Uses (fluency) is alsc Tfound lc.ded on the
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they c.n usc ustcrials to cbialn noxirun effocts,

Tegts:

losaics (num?fr T sguonres uScd).
liake-o~Fi~urc (avura;c nwil cr ol Dicels usud).
Toy Construction (nwiber of articler ussd),

Painting (uze of colour).

Secondar or rinor hypotheses of tho study viore
N 7

HYPCTHESTS H2: L test Yottory contadining reprosentatives of

verceptuel abiliticer will <xhilidit the CJollowins
f.etor.s vhich ~r. Important in creative »roc.ssas:

FLOTCX 1 - PORCDITUAL FLEYIBILITY.

The ability to isolate r»zrte of ¢ larsir crounisation and
procduce nev’ wholos by reorsonisation and transformaticon of the roles
cf the clermts ¢l o fisure. A bottor nane porhaps, is "fisurcd
redefinition".

Thiz ie Gollford's Teonversent Hroduction of fi~urel trons—
forrction~" (FET) anl olso, purtly, Thurston.'s “Godlt flexibility!
or aocond closure factor (123). Toie abilit,; iavolves a revision
of the interpretation, dofiniticn, or usge of lines so thot noew forns
are made cut of old 2nes. Cnl; one revicion or redefinition is
acceptable (i.0s thore is only onz corrcct onswer iu those tests -
except for Enclosed Arsrs) znd hsnce it is a converzent-production
and not a diver-ent-production factor. (Guilford, 5C).

One could also postul te a serwntic counterpart of this facter

- as Guilford has done (Frick et al., 3S). Conccptual redof—
inition (HHT) is measured by Goult Transiormnitions in which cn
object or a part of it must e used 1n sore now and totally dif-
Terent way fron 1its coimion ust. &, Thiz foctor hico not been
hypothesised in this study.

Tcots:
Hidden Ticurcs®
Imbedded Fi-ures”
Tnclos.d Lreas™®

Seri:hle Cocleour Spaces
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- Tt ST R e ms s M T
TLOTOL 2 — OTTHUTES CF rlu0rPTIC.

The =20ility to alter one's pereoptica concurrently with cis-
nificznt changes in stimuld, A pergon wvith this 2bility norczives
chengen in stinuli readily and ic illins o 2dnait new expiriences,
and to te avare of chones. Sehnachtol (1C5) hag rnid that opoenness
of porception is an apzreach to the  orld used Ly creative indive-
iduals who view tho world frc pony different an dles in a playful
nanner,  The lzse open individucl's appro-ch is '"merely = guick
recistration of its fouiliar fe.tures accordin to ready labels”
(op. cit. ). Schulnan thinks cpemmess oo perecption should he
involvad in flexibility, thou i the former is o receptive procesa,
“hereas the latter is an expressive procuss (Schulman, 10).
ineg Fipures

-

Tests: Chan

Enclosed frecs

Fi0TO 3 - FORM:

Proficiency in perceptual orsonisation: an abkility to produce
cr pireeive ood, reco nicalle or anisations, (This would be
indicgated by 2 hizh F+ percentaze on The Horschach test)..
nickers=Gvoiankina (101) seys thatv (in the dorscnach test, at least),
structural Gestalt prineiples such as symaetr;, contour and clogure
on:rate te produce the Tijural qualit;: which iz prreeived =ss an
objuct. The "more accurat.l;” theuse vroonisntional principles are
cpplicl in bringin~s mbout tuae particular interpretation, i.e. th:
crector the fisural Tiioodne s’ or the fra.nonz of the percapt, the
hi HCY wess the fors of the subject's functionin- (op. cit.).

In attainin- -~oocd form level, the individurl has to ev-oluate and
celeet and delay cratificction while he iz doin: this. Ir he
cennot do this and, inst.ad, forces closure Ly -iving any responsc
which may be su_cested by just part of the stimulus,; ths form of
the response ill suffer. Eorchin, (70) points cut that perc.p-
tion can range from "the ocne extrone of complets autism, to the
other in which stinulus determination prevails'", i.c. ot one
cxtremnc, the percciver takes little Sr ne co.misance of the struc—
turc of the gtiuulus nnd &% the other, he is coupletely "stinmulus-

Yeund" and cammot o berond bt is iven.



Testg:

Turrance oom

g sea~Fisure fom

Line Meoninss fom

Tor- Congtruction forn .

Structured Drawin:s forn

Cther tests probably luaded to sone extont on this factor,

nay he Drawins ~bility ond Painting ability snd also sone of the
concrete < laboration tecstg becaus. form 1. likely fo improv: as
detsils are added,

FACTCN — PERCoPTULL “LaDCORATICN

The ability tc introduce other dinencicns vwhen perceivim:
sti.uli, 1t is possible that differunt factors arc invelved here,

these being:

B, Hovennt - the introduction of movement, cither hwian,
aninzl or object, Jhen oivin o response to a static

nicture. Tre noreceived confipur-tion is not stetic

but is seen in rotion or in suspanded notion (e.g.
"halancin " or "alout to explode") so that a kind of
tension is set up.  Lickers-Oveiankina (1C1) says the
perLon wne Civow aovonent or lhdinesthetic responses is
"le.s stimulus-bound and less closely dependent on the
ouiectively ~iven than in the case of o form responsa’
(op. cit.). Rorechnciyy, himscdf, saw . oveient responses
ng dnpirine menbal productivity or erentive potential

(in archiard, 127, Ia Gestelt theory, too, structurin- a
sticulus beyond the actuil :lenents clven is cguated with
ereativit; and not it nzre coaprehensicn of the gtinauwli,

In proctice, there xas been a Lot of frcuble in tryinmg to

find o relaticnship betwewmm Ui responscs and creativity, e...

studias Ly lLoe (103), Schachtel (135). Cther studies have

heen aore succcssful, c.o, Prodos, Steiner, Tles and Pedigo

(reported in Surchard, 12). Fictrows™-i (98) has put
forward the hypothesis thot "the creativeness indicate’ by

the M reveals itgelf vrimarily in inter—ersonal relotion-

ships" (op. cit.) becouse individuals interested in psycho-

sozial relationsiips (novelist., psycholonizts, artists)
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nroduce more R than. othems (engimegrsglphysicists)- It
seems likely that ¥ scorves may play o part in Guilford's
Behavioural diver ent-production facturs which have not,
as yet, been studied empiricslly.
irt, Three-dinensional effects - intrcducin~ depth or # three-

dinensivaal effect into a tvo-dinmensional, static picture,
This ig rnother way in +hich Lwrschach responses have bteen
scored. The picture, aain, has o third dinension adied -
this time a spatinl dimensiocn oo that the picturce ascuaes
wcpth and perspective. Often this woo gubsuned under the
chiiaroscuro (saaﬂing) responses, but it can surcly oecur in
simple line Ar. vin's as well, where no shadin- is involved.
Tests:
(a). Tiorschach —ver.nt Score (P.Q.l2)

Uake-a-Figure i“venent Szore . (P.0.12)

Tino leanings iloveuent Score (P.Q.12)
(1) Tine Maanings 5-D Score (F.Q. 1)

Line Heanings Vistaz lesponses (I.0, 1)

lorschach Vista llesponses (T.0. 1)

FACTZL 5 ~ FREFELENCE FCR DIFFEREIT TYPLES O FIGURES:

Usin:; his Barron-V/elsh .irt Scale, barron (3) found nore
orizinal thinkers (both painters and scientists) preferred con-
plex, asyrmetrical, dynamic drawinss and were averse to filsures
that were sinple and symuetrical. His subjects also wnreferred
paintin s belonging to the Cuhisn, Impressionigm and Abstract
Schools of LArt, i.e, pnintin-s representing atteapts at radieal
reconstruction of the common-sense worll of reality. However,
Moyles, Tuddenham and Zlock (92) have criticised this conclusion
on the grouads that Lis fiures invelved tvo different diensions:
(i) asyLoetry/symetry and (i1) sinplicity/couplexity firures.
From their study, the concluded that Loth dinensions secmed of
equal and suall importance in Aeterudnin ; likiny for figuree,
but results were inconclugive,

The complexity/simplicity dimension seems to involve several

sub=-dinensions, Thus as;Lmetrical fi-ures could be considered
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ore contplenr than symmctrical cnes, open fijures more complex than
clozed ones ond fisurcs vith lotes of eloncnts more complex than
onca with few 2lencnts,
Thus tvo factors ore hypothisised here and bhoth ghould be
Hinolar:
52, preferencs for asymietrical fisures/dislike for symmetrical
i, ures.

Teats:

Good Firureg cntavory 2

Good Firures cate ory

Good Pisures catejory 6

Picture Preferince

Good Pizures catezory l-z

Good Piures catevory 3 5 negative leadings

Good Figures cate ory 5 J
By preference for open Tigures/dislike of closcd fiures.
Tegts:

Good Firures coteory 3

Good Plgures cateory .o

FPicture Frefarcnee

Good Fisures cotezory 1

ne rative loazdinss
Geod Figures cate rory 2

IL.CTCR 6 ~ PREFERENCT FOR UNUSUAL LI'GLES CF PENCZPTICN:

This 1s the shility tc interpret line droings froa unusual
ansles, It ig postulated that the nost conon type of vie  1is
sideways on to an object or scent. Front, or head-on views and
views from the top or fren underneath, will be iuch zore rare,
Thus the variables P.Q. 7,3,9 and 10 111l be rositively lcaded
on this bipolar fzetor, whereas the variable F.Q, 11 will be
neatively loaded, The rercelver orgoniscs s2lectively, his
percept bearin: "the imprint of individunl modes of orpanisation”
(Korchin, TC). Thus goue individuals 111 habitunlly perceive

and interpret objects from less vbvicus an.les,



Tests:

Torrance P.G. 7T (vicw fran above) Torronce F,0. & (view fron back)
Torronce P.Q. 9 (vicw fro. underneath)

Torrance P,0,10 (view fTrem fr0nt) Tine Meoonines F,Q. 3 (back)

Line Mecnin-gs F.OQ. 7 (above) Line Mcznines P,GQ. 9 (undernuath)
Line Meanin<s F,Q.10 (front)

Structured Drowings r.0. 7 (ahove)

Structurc( Dra.ings P.Q. 3 (back)

Structurad Irovings 2.0 3 (undarneath)

Structured Drawinegs £,Q,10 (front)

Torrance F.G.11

Structured Drowirns F.Q.11 7 nerative leadincs (view from the side)

Line lleanings P.G.11

HYPOTHESIS HB: Crestive and non-creative children - as defined
by mood or poor performances on the Torrance Tasts of Creative
Thinking - can be distinguished by differ.nces on several creat-
ivity and perceptuil variziles, These are listed below:

Firstly, apart o the an~le ¢ perron views 2 scens from,
there are other ways of couwidering how the individual is inter—
pretin’ a2 stiimlus ~ these w-y be callaed "percoptual gualities™
and nave heen numbired accordingly, Z.G. L, P.0. 2, ete. It is
hypothcsisel that the .ore creative children will show mcre of the
folleowines typec of unusual ro.ponics thon i1ll less creative
children:

(a) Deptly, or tinree—dimensional cffect:o (P, Q. 1) .0 interpret-
ing a stizmlus as = "hole!, "o tumnel' ete.

(m) Ponoranie, or vist~ rospond:s (PO, 5) Zei7e interpreting a
stirulus as "fields stretched out below ue',

(c) IMavenent responsos (P.Q.lz) e,z interpretin: o stimulus as
tvo men wighting®,

(¢) Unususl viewing-angles (P.Q.'c 748,9,10 e,z5. interproting a
gtimilus rs a view from ahove, from the tack, from underneath

or from the front.

It is hypothesised that the nore .greative chiliren vwill show
fewer of the following types of "errors of perception" than

J

will the less creative children:



(£)

(h)

Inconsruous recponses (P,0. 2). Thig type of response
ocecurs when the sulbiject ds unchle to interpret the hole

cf a stiiulus 2nd thus interprets one part as cne object

and enother part as cnother, totally unrslated object so.
that the twc otjecets are randomly‘ymtaposed cnd not mean-
Ingfully related to one another, e.7. interpretin: a picture
o8 "o snowball and o snako'.

Owission of warts of stirmli (P.0. 3). In this t:pe of
respbcnse, one or nore parts of a stinulus are onitted or
irnored - possitly becaus> th. heole stimluce is found te be

to difficult to interpret.

dearran-enent of stinuli lines (F.Q. 5). snother woy of

reactin’ to 2 gtinumlus ~hich is difrficult to interpret, is to
rearran-e (at lonst nentally) the elcaents of the stirwlus.
The subject says, for instonece, "it coculd “e a house if this
bit was wovel over herea',

Repotition of respons: (£.Q. 6). o subjuet uay 7sive one or
nore idwntical (or virtual identical) respensaes o the sone
stimulus, ... mekins fisures of peopl: in the Mako-a-Fi-zure
test. Thig would algo appoar tc be due te difficulty in
thinkins up differcnt ideas, The subject has to ucke merce
reaponces, and so finds saret nnd zotisfaction in rcpeating

responses alretdy ~sivon,

t ig hypothesisced that tho 2012 crective children will ive

moreg responsss in th: rollowirs; Stories Caotfc rorizs than will less

crentiv. children:

(1)

Catesery o = Lestruction. Stories with this ‘lement include
duseriptions of corthquakes, buriids, killings, etc,  One of
Shapirc's main hypothoszes was that creative people exprecs
more prinary process in fantasy thain non-creative people do
(168), hoeaus o they allc ' normally taboo primary process
content into thedir comscious thinking -nl play with it in
ordaor to accomplish scasz tazk, Thig concept has becn dise
cugsad in detzil in Chapt.r IT under the s.ction on psycho-

~nalytic theories. Destruction, disaster and death, with






(o) Cotercry F - Failures. Tc obtein 1 score on this cate ory
the child would howve to fail olto ;ther in civin ony kind
ol story, even in onz-word _entencos. It would mean that
the child is absolut.ly unntle to produce any ideas ot all
and so 1w at o occaplete logs,

(p) Crtescry G = Doscription, Such stories consist only of
descriptions of the stimulus-picture and sre nothin; uore
than 2n inventorizss of obLjects in the picture.

(j) Catecry H - Violence. This is sirdlar to Cateory L and
iyt hog tren said Cout Cate-sory .o also mpplies hera.
Vernon (131 and Getzoels wnd Jackson (}4) found craative
children used nere violenc:z, either Jirect or indirect, in
their stories. This ' culd gupport Barron's hypcothesis that
creative people do not roject usunldly sccially~taboo ideas,
cnd Shapiro's hypothesis about primery process mrterial, as
aentionad above, "iclence ig used here to fdencte direct
esnression, <. ;. fishting:, and indirect n ,ression, 2.7,
hate, dislik: or o prasscd desire to hurt or kill.

(q) Cateory d -~ Digcontinuous. sentences, Thesc types of
stories ore collections of onz or t o= ord statcients which

~re usunlly incoherent, ... "fichting..... mn dead',

HYPCTHES IS H,: the deree of structure existing in a2 concrete
4
stimilus, i.e. the amount of inforontion jivon in o line draving
which has to he intorprotel, will affect " 2th vorbal and non-verbal
crentive processes. The concept of "information” is the nunber
of different line el.ozonts or itens vhich are diven in o line
dr~vir-, The ancount of inferiation -iven 111 determnine the
ohject purcelved, »g nore inforastiorn iu supnlied, the nro-
vability of obteinin; different responses decrenses. Thus
creative processzes 711l he affected iy differin, danroes of
structure (ur informﬂtion) in the folleoving wayss
(= aricinclity scores will Qecrensc oo the arcunt of structure
{or infornaticn) increascs., This frend will be nore pro-
nounced in zrentive then in non-crentive children lLiccouse
tha forner dislike bedn; restrained in their reoponsecs,

whereas tha latter vill feel "safer" and hoppicr vhen dealing



with easily-reco.dszble stimli,

(b) flexihility will: (1) inerense Jith increase in structure
Tor non-craitive children, becnuse vhen faced with ambisucus
stiimii they will tend to %e non-{fl.xible, whereas the inher-
cnt 2iffercnces in the stinwli as amcisuity is reduccd, force
the individual to ke flexible.

(a) remain stztic cor inecrease slightly for creative children
bec use they are likely to be flexiulc even when cealing: with
anblucus stliauli.

(c) form will increase with increcsin ' structure Ifor bvoth groups
simply because good Torm .cans little or no ambigulty. As
structurc incr:ases, mor. inforamtion about the object is
silven nd thus forun lmproves throu_h the test: it is
inherent in the test iaterinl.

Considerin: the Structurcd Dra.in-s test, nost '

"changes™ to
the unori-inal response inherent ir the test naterial, will occur
in structure catescries 1 and 2 because subjents cannct resist
the inplicaticns of the stimuli Jor lon;g.

Creative subjects 7ill delay falling into this trap for as
lont 2s possibles Thus their "chane number” means will be
lower, i.e. they .11l chan.;: their responses to the unorizinal
ones only in categori:s 3 or 4, if at all. The significance of
these vorinbles and cote orics are explained in detail in
Chapter IV,

The obove relationships will hold for conerete information
(as reprosented by the test, Structured Drawin;s) nd for con-
ceptuzl information (== represented by the test, Stories).

. The hypothesis that structur. zffects crectir: processes has
sone bosis in theory. For instance, CGurner (:1) says that uncer-
tainty implics the ider of choice or discriminstion, and creative
thinking, surcly, is 2 proceos vhich involves complete frecdom of
choice. In creailive activities, = person is free to respond as
he wishes and the wore uncertainty or cmbisulty eristing in 2
stirmlus, the mere fr.edd: of cheice of respense he has, Further-
more, the lass "eet" concerning, or knowledse of, the stimull the

person hos the more possitle respornses he has =t his dispusal,
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Garner uses "structure" to menn the "totolity of relations
hetween evonts' (41)? i.c. a set of randon dots is meaninlesc ~
it hues no ctructure — but the dots could e renrranzed or struc-—
tured to make o neaninsful picturc. I structure is increased,
the pattern eventucll;” beccies redund-nt, i.c. zventuzlly there
is no cheice in the int. rpretution of the meanin. of the stachaoe
and wore cues xre given thsn are necessary for discrimination or
recosnition, Gorner also naintaing thot increcsing structure
inereaces uncert2inl beenusce there is .aore variability. In the
cose of iner:neir: the structure of zimpl. line drawingsand pice—
tures, this certoinly d4s not tlie case: her:, increasin, siruc-
ture increcses structural complerzity, but noleo degereascs uncert-
ainty or ... iguity of internretetion becousce thoe egmount of infor-

nmation available is lnereunsed.

HYPCTHESIS HS: The followin~ voriables will e reloted to

perforaance on the fluency and flexibility
varizbles in crostivity, bWut not to the
orizinnlity voriables:
P
Fathier's Gecupation

Az a child grows clder, he is Lound to zother wore and more
infornction and ther.for:z hrve a zrecter rnpertoire of resnonses
which must affeet fluency and {lexitility scorec,

Tather's occupation is an indicotion of the ¢hild's soeial
backiround . The hizizr levels of cocial status are nore likely
to provide a wide range of stimulating inforuation hich azain
affects the child's Yresponsze repertoire’ , ~ The ability to produce
“unusual respons.ces should not be affceted by thesz external influe
ences e.c. Getzels and Jackson (44),5&Jles (ll?). Altus (1966)
found thot the eldest child in 90, three and four children fam-
ilies he studied, had = higher level of intelligence than that
chila's siblin s.  Further, 60/» of & “roun of ~ifted students
he studied were first-iorn. Porhepe, then, creative thinking
anility vill vary with a child's siwlin_ position or hirth crder,

It vould be interestin: to £ind cut if the saue relationship
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on the tests, the occupntion of ¢ach child's father was obtaincd
from school ricords ond rotad on oo 7-peint scole based on Centers'!
senle (72) of oceupations and coeianl levels, put adapted by the
writer xnd 2 other asseg.oors for working conditions cnd pay condi-
tions in Rhodesic., This scele is ziven in oappendix B, Different
rezidentisl areas weore al_.o roted by 3 rat.rc and placed in oa

" to "li:ast social

"soeial hicrarch;" from "most socitl status
status"
The chiléren clzo diffcrcd in intcllectual z2bility, boeing
dram Jrom A, B, C z2nl lover c¢lans stroawe. In order to kcep o
check on the influcnce thie ijsht boe on the results, - zroup
22t oy intollipernee vwos cdninistorsd to obtnin wome ncasurce of
~ach epild's Iovel or intollcetucl funetioning. This is roported

in the Cellouvin: scetion.

DUSCRIPTIONS CF TISTS AWD SCORIM™ LIDTIODS

The fincl bettery of tosts cenzisted of the 3 non-verbal
and 7 virbel acti—-itics of the Torrance Tests of Creative Thinking
(-,-..-,\—.Le.---u-.n'!.. -~ S ﬂv\“ R D L e T i e e ] e L R R e i e e e e ek a s |
som: I
L ond scoring suddis in Appendix B. hether tests are xpecfed
to he conecrote or concopitual Lomantie (as define in Chapter III,)
is indicat.d aftur the name of cach test: "concrete, Joenmantic!
by (c) 2nd "conc. ptual, seiontie! by {(cl).

CRELTIVITY TESTS:

£, THE TORMARCE TERTE OF CRY VIVE THIKING:

The Test tasks ore foiriy complox and include features
using whot is known about crentive procusses at this time. Cueting
fror. Torrance (129), ".ilthough cr_stive thinkin: may nanifest
itself in other than verbal z2nd fipgural Torns, soue of the most
inportant products ...... zre found in those forms. sess  Un
the vasic of the author's ~nalyzis of the thinking nenifested by
scientists, zriists, writers, nd others in making out.tanding
creative achicvencnt, h: hes triced to 2ssonble batterics of fimural
and verbal activitics thot roguire kinds of thirking analogous to

the thinking involved in recognised creative achievenmonts!
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the Torrance Tusts' scoring mides) and origsinality (scores of C, 1
or 2). Exznples of scoring arc:

(a) ASKIFG NUERSTICHS.

1. How biz is he? Crizinolity Score = 1.
2. ‘hat Jocs he ent? Criginality Score = 2
3. What is his name? Originclity Score = O,

(b) GUESSING C.USES.

1. He wzs thirsty. Originality Score = 0
2. He wanted to sce hic now
cars. Orizinality Score =1
{c) GUESSING CONSEQUENCES.
1. His clothes will jet wet. Criginality Score = O
2. He'll lose his hat. Originality Score = 1

5. PRODUCT L.iPROVEMENT . (c1)

Here the subject wos shown a stuffed, blue toy elephant

about & inches high and acked to suggest woys in which the toy
could be improved to make it "more fun to play with'". This
cctivity allowis the subject to play with ideas and cxpress ideas
“he  could not, or would not, put forward in 2 more serious task.
The responses were scored for fluency, flexibility and originality
(orizinality scores O, 1 or 2). The fluxibility scorc is the
nuiber of diffcerent approaches the subject uscs in producing
idens, <¢.g. adding to th2 toy, changing its shape or altering

its position. Exomples of seoring, (actual responses from this

stuily are quotJd) arc:

1. M:ke poper cone out of iis trunk. Crisinality Score = 2
2. Make him nlk. Originality Score = O
3, Ioke it stand on two legs. Criginality Score =1

Moke him play ogg and spoon . Originality Scorce = 2

6. UNUSU.L USES: (cl)

The subject vas rcoulired to suggest uses for an cupty card-
board box or boxes. This is a modificaticon of BGuilford's Brick
Uses Test. Tle subjict hos to overcome 2o fairly rigid sct in
order %0 think of unususl uses. The responses were scored for
flueney, flexibility and originslity in o monner sinilar to that

dz2scribed for the othoer verbal tests, c.g. (cetual rcsponscs),
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Torm scoring was Tloe carricd out, i.:. cach responsce ins
ziven 2 form scorc of €, 1, 2 or 3 debpending on the de_rec o
~hich it as @ fair int.rpreiction of the dzolgn. This has becn
discusued in the section on "form footor' in Chapter IIL. Excmples

-

of scoring are given in Fi;. € -nd in Sippendix B,

10. LEB-L-DICUE: {¢)

hig wasg adapted by the vriter Ifros Guilford's linking
Objcet. test in vhich subjects wers ziven four shapes and had to
combine therm into noned, draom objects. Thi.. ras u.ced 25 a
Jecsuce of the facter DTS, In th: writer'v vorsion, the children
did not have to duar the shrpews  they zro cut cut in black card-
bozrd znd could be rearranged at will, .10, the objccts were
not nemed by the erporimentor:  the child could nake anything he
wished and was timed for 5 ninui-c. (Most children did not usc
all 5 minutes).

Bach obkject was drawn b the cxperimenter before bteing
broken up so *that another objceet could be mnrde,

Re.ponses v.ore 2ll scored for flunncy, flexibility {nunber
of different categories), origcinality, form and movement responses

(see Appendix B). Cxanples ore shovm in rFij. 9.

11. RORSCH.CH ITKBLOTS: (o)

Thiz tect has eoften bocun usod in studics of creativity
(Burchtrd, 12} with specinl cmphrsis on the occurrcnce of move-
mont responsce vhich hove lon been considercd an indication of
crealtive potentizl (Burchard9 op. cit.). This vos discussed in
detail in Chapter IIIL,

In this study, -11 10 blets 'orc not uscd beecausc it was
found that the children in the prelininary study lost concen-
tration and intercst aftor the Tirst fow cards. Instead, four
eards vere szlocted (Cords 1, 2, 8, 10) - onc black, one black
and red ond two full-cclour cards.

11 responsces, positicns of cards and roascons for the
respénses ere recordzd.  Responses were marked for fluency,
Tlexibility and origin=lity {based on their occurrence within
this sanple) 1nd alse for movencnt responscs, ¢.5. fTighting,

droppinz, running, fljyinz, cte.



|Responses: 1. underneath of a helicopter (3) ;
2. Daddy, Mommy and baby snakes 13
3. house (sigeways) 0 2
4. gate 2 2

|

Responses: 1. a gun (inverted)

2. roof blown in hurricane  {inverted) 33
3. boat on water 03
Onginalitys 0 Forms= F

FIG.8: Examples ot Line Meanings Responses
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FI1G.9 Examples of Make a Figure Responses

and Scores
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12. INST.HCES: (c1)

Thig wag based on 7allach and Kooan's tegt of the sone nome
{134) wnich was uscd as an originality meozure and on Guilford's
Cbjcet Naming test (50) - a marlor test for Jactor MC. The

sencrate meabers of 2 named class concept, there

subjcet hod to g o
being 5 classes in all,

LISTRYCTICNS ¢

The 2xperiment.:r (E) sis: "In this sane, I anm oing to tell
‘you somathin~ and I wznt you to tell no as many things a3 you can
think of that zre liko what I toll you. “or ¢rample, I mizht
gay, "h2t thinge hurt?  lov you toll me 1ll the things jou
can think of thot hurt". Ii the child ives responscs, the I
says "Yes, that's fine, I can see rou knov how to play, =0 let's
begin®, If the child is uncele to respond, the E says "lell,
folling down would hrrt, wouldn't it? .nd burning your hand.
That other things nisht hurt?! The test items are given when
the child responds ond sccas to understond whot is required.

411 responsey icre recorded and mark.d for fluency, flox-

ikility and originality.

13. PICTURE PAEFERENTE: (c¢)

This teot vas boscd on Barron's test of 2 similor naturc (2).
The writoer chose 17 pairs of postcord reproductions of famcus
printings.,  Lach pair depliefed the sane type of scong (e.g.
portrait, landscape, still-lifc) bub one oy the rair wias casy
tc interpret and underst .nd, vacrras in tie other, the sccne was
distorted in some wa, (:.3. Pileturcs belongin~ 4o the Cubisn or
Impressionism scheools of art) and thus further from thc photo-
orophic typz of represcntotion of the wore classienl, traditional
raintings.  Only pairs of picturas rotod as "abstract" and '"casy
to understond” by 3 raters, vore usced in the tect.

Thz cards rerc shown in poirs to the subject. The plctures
~ere prosentcd in random order {i.o. not al.ays with the more
abstract piintings on the scnme side). .11 choices wore recorded
and thc subject's scors sos the nuuber of the .ore abstract

victurcs he chosz.
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the ofthar twe rators and no roter knew the identitics of the

peintoer. . Two roters vore troincd artists poth of whom had had

t
exporicnce in judgin: children':s paintings the third rater was
the writer. 3Bofore assossnent, the threce raters diccusscd the
concerts dnvolwred “n the coscessucnt varicbles listed below in
order to cnuure thot the same standards would be used:

(l) Use of Colcur: this i the total offzetivencss and uniquencss

of the colcurs uscd. This veriable was used in losteller's
wtudy on the cvaluation of ehildren's crestive obility
in painting (rcporteﬂ in dednisk, 35). Sengitivity of
colour rclationships and the croation and usce of noew and
unusuol ceolours wa. token inte necount. It is dntercsting
to note heroe thot one of Loweni:ld's five nojor factors
which he thinks disgtiv_ uish -ifted children, is o highly
developed senwibility or novenent, colour and space
(Lo.onfeld and Lombert Brittoin, 76).

(2) Conmpesition: thi. iz the uwa. of 2-cdiacnsional spoce, the

utilisation of tho totol palnting surloce cnd the attenticn
paid to the interrolztions ~T the chioete in the picturc
(I‘Jostollor5 in Meunick, 86). Thic is siniler to Lowenfeld's
deseription of "cohercneo of orpganisation’ to achieve
clzence and hariony (Lovonfold and Lmnmbert Brittoin, 76).

(3) Apility: considering th: quality of ~rtictic ability is yot
cnothor woay o .sofsing pointing,  thousth the level of the
use of symbolism, porvpoctive, dopth, cte. is thought to be
hishly corrclated with intellizence, rather than being of
creat importrnce in erective sbility (Tlesteller, in Mzdnick,
86 ).

() Criginality: thic doplie: tue uoe of unusual cubject-—
matter or unusucl trectment of subject-matter, taking into
wecount tho overall guality snd eroutive strength of tlic
rx3ponsc and is the cquivalent of Lovenfeld's "intuitive
quality of imagination” (Lovenfold and Laricrt Brittain, 76),
which ig apother gquality distincuishing the child gifted in

art.
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Name: SPONK Originality =4
FOG Originahty =4
COw Originality =0

“vgo]

FIG. 10: Example of Odd Animals Test
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stondord cquipnent ond pords, iz wore o test of Jexterit; and
Ttelent” thon cn ocbtivity ¢liciting creative thinking., Louwonfeld
(76) hre gtotod thot o cropti-o porson con synthesise as well aos
anclyse: ko eon wuake neoningful combinotions of olemonts, dufine
uscs for motoriuvls nnd cxploit their possibilitics in order to
arrive ot sc.aething: new,

Subjcets were cach siven a boord 12 x 12" and o pocket con-
taining rolotivoly "unstructurcd” natorisls cuch s straws, Tlocks,
plosticine, mealic cobs, hoirpins and cignrette filters and asked
to mzke anything they wizhad vith o1l cor sonme of the articlos
supplicd. .11 cormwnts and cxplanctlions were recorded togethoer
with 2 érwing of thy corploted molel.

In this aectivit, the childien weore fac2d with | omcthing they
had voery prebably never .ancountored boefors (imﬁe“d, several
teachers adepted thic iden mnd usced 1t in their clﬂsses). The
ratericle supplicd ere foailicr, but hud ro clues attached as to
ho.r they could be used. The uncreative childy, faced ~ith so many
uncertaintics, w3 oxpected $o reztriet uls construction to a
simple object with the sinpler crticeles, hereno the crcative
child =zs cxpectod to cxplors the ros ibilitics inheront in the
vnstructur :d material and to moke the mest of them and the very
free gituction in which he found hiuscl?.

Con tructions wers geor.d lfor originality of thems (also
incorpor.atin; orizinclis:: in the uzoe of the matorials), th> nunber
orf articler mployed ond form (i,c. 1 the conctruction fairly
z37 to rocognisc for whit it as dintonded to be). Examples ore

~iven in Fig. 11,

S
21, STORIES: (cl)

Tr> basic rotionrle behind thi tost is not now, the idea is
comaon to Cuiltordts Topiecs ond Unfinished Storics (50) and
Iarron's Tord Jrranccizent Tozt (2) nz well as to many other
sinilor feste. The subjoct is prosomted with a scrics of pileturss

s

rnd asked to mike up & stor: about cnch one. Hovever, the fom

of this particular adaptrtion differed in onc important respect -
vhe pictures wore structur.d to ddfferent cxtents, i.e. the 2

plctures precented becamc pro-ressively less -asy to understond
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FIG.11: Examples of the Toy Construction Test.

O=0Originality

straw (s)
sticks(t)

plasticine(p)

PLANE
0=0 0=2"
- No. of pieces=6 No. of pieces=9

Horse & trailer

-C

p
P
b— —
blocktb)—
SHIP side view
front view . O=1
No. of pieces=20
§f—
p—=
b—

DOORWAY of the ARC
0=3 No. of pieces=28




and interpret Licousc mers and moer o detoils were omitied.  Thoey
were conctiructod in this vy in order to study hypothesis Hy .
JUSTRUCTICUS

"In this e T ocoogoins to chow you some pletures ond I owont
you te¢ nnke up o ctery ut coch picture. I am going to writc
down your stories so “je won't forzot them. You can tell me what's

heppenins in the »nicture and ~hat ic zoins to hoappen. Try to nmske
yvour gtorice cxelliazr and ina dine oangtains you like about the
pletures. Here iz the first one',

Tho child wog cncourazed fo tell more abeut the pletures
Jhen nocessory, ¢.z. "Thot's good.  Can you think of an-thinz clac
that nizht happen?!

1l ~terice were tolen dortn vert tim ond scored for flutney

(the

scores rongoed vro. © to ..

gessment, ono beins thz
ced infant <chool tenchor.
any discreyrancic in eorc

senctioned by both ratcers.

g
e

differint catesorioc liste

(C.f. viglanee

Examﬁlu; of Storicr:

-

Picturce 3:
1. Two agn fi-kting. One
onc's hittir: him  ith o

throew a btook ot hin.

Flucney = 2
Catesorics =
2. Looks liko =sorm. poopl
bring up o ztool cnd thoer
the building, but just oo
onc man f£-1ls into a ol
how to cut the glass, clso
Tluecncy =5
Catesorice =

nunber of words ;ivun) ..... nd ori;ginclit;

huniour, incon;rulty,

stink ond thoy'r.

fish pond cnd

off thene. Originality
Do oraters vere carloyed Tor this
riter onld the other beoing; an cxpririon-
sgsisspont s done '"blind" ond then

s dizcuzzed until o final score wos

The nuaber of stories 12lling

d in Chapter IIIL o2lgo counted

HCTC

pure dp?cription).

'+ just follen off stool. The othur

in o houss., The nzn

e

Originclity =0

1

J

—

¥

R
—

~
ke

o oar. clinbing up o building and thoy

gilcl the ztool on. They .ant to rob
ther et iu, the sticker Dnlls off nd

the bodok which tolls hin
talls in.
9
D

Crizinality






FIG. 12 Examples of Structured Drawings
Originality = Orig.- Elaboration = Elab
1 2
Ong.w?2 Orig.«0
lampshade Elabw=6 boat Elab=4
3 4
lable Elab. = 1 birdcage Elab.= 3
A. Series 1 — BOAT
1 2

£

(,d?i’g_f:-e‘sxw )

scientist’s stuff Elab.=4
3 4
Orig. =2 Cﬁ Orig.«Q
leg been broken Elab. =3 plane Elab.=4

B. Series 2 == AEROPLANE
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FIG. 12: (Continued)

1.
g

: Orig = 1 ﬂ Orig. = 1
picture Eiab- 8 fire Elab - 4

3

e
Orig.= 0 Orig. =0
house Elab. =1 house Elab.=8
C. Series 3 — HOUSE

1
Oni =0L Orig.= 0
car Elab-4 train Elab.= 6

3 .

? Ong.- =0 Orig. = O
diesel train Elab.=8 train Elr; = 4

D. Series 4 = CAR or TRAIN

122
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in caeh pileturs so thot cach pictur. lecoks difforent.  Look at this
vxample of Mickey Tousc. I have colourcd in Jjust this cpacce (hcld
up exarpls coard 1 ond indicote the Cye space). Here 1z another
picturc of Micley ‘ousc: this tine I hove cocloured in ¢ll the
gpace cxcept this opoeo (hold up wxauple card 2 and indicote oye
spoce is now blank). Hero is cnother lickey Mouse (hold up

cxamnple cnrd 3 showing the whole pieture colourzd in). liow I

want you to zee how onny difforont spneec you con find for your
picturcs". The I joes round to cach child to make sure he under-
stands the proceduro.

Dr. Schulman deseribas this 2. o test of "pereeptual cpunnoss™
(107) shich 1s an approcch to the worid in vhich "thoe percelver
vicws the world frow mony differcnt vantase points in a2 playful
nonnce! (op. cit.). He hypotheniccd that if cpenness of nercep-
tion is  absent, erzativity (rs mcasured by his Drawing Complo-
tion Test) is irpessible, “hereas hish Drawing Complotion ccores
would mean opennosz of porception is presont.

The scorc on this tost ~og ths number of differsnt arcos

coloured in (roputitionc of cruz were nod inoludcd), Cee Pig.l3.

2., CHaNGING FICURTS:

This was a2 nmoedifiecation of Schulm n's CPT toat (107) which,

turn, as dorived Trom J. Rronkel -Brunsiich's work (1949)5 The
test materinl concists of 4 verice of 12 pleturcs which gradually
chanse from onc ohject into another (oo the cromple ziven in

i, 14)¢ The dog/ecar ~ot as tokon fror Schulman's sot, but the
other three zet vers new. A11 dreewir s ere done in black ink
on 3" x 3" ¢ rds by o braincd artist.

Each picturce vas showm 1o the subjoet for & seconds while he
reported verbally on chat he sav. To do well om the test, o sub-
ject his to recognize tlie Jlonge carly on in the serics of 192
pieiurcs. Thus the individual vho can alter hig porceptions to
accommedate the changes in the stimuli, ond instend of beinsy bound
by carlicr perceptions, iz responsive to nev events, will do well,

For cnch serics, the munbor of the card at which +th: subject
changed his response from the initial to the final cbject, as

recordad.
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FIG. 13 Example of Enclosed Area Test with
all possible areas coloured in




Example of Changin; Figures test.
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b

Examples of Embedded Figures Test, with one

example completed
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1 2 3
a 5 5

FIG. 16: Examples of Hidden Fiqure Test, with 2 fiqures completed
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® X

FIG. 17 Example of Figural Similarities
eg 1 goes with the top picture because both are round
2 goes with picture because black
3 goes with picture because same shape. size and colour
4 goes with picture because 4 objects and in same configuration
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31, ITPCRILTICT O CHIDOREID

Fron 2 questionnumire cirewlited to o1l the teachers oconcerned
vith the chnildren, %he Tollouwin: inderiatieon was obiainced:
(a) Birth Crder: i.c. wh-ther the child was first, sccond or
thipi-horn, ete. in hic fanily.

(v} Sibling Humbor:  the nuaber of btrothers and sisters the

ahild hoos.

(¢) Originality A 4inszs: th- tocciner had to rate each child en

a .inple ~point .oala.

(d) Father'z Cccupavinn: this wos obtoined and rasced as dos-

cribod =zarlicr in this chrptoer.
This irformation wa. used in studying hypothescs H, and H, .
SOITUTISTRLTICH OF TESTS:

8

[s]

4]

—a of the above-nentionad testes were adiinicterad to groups
of childr.r znd tho rest had to 1. ~iven irvdividually.

Group adninistra*tion was ccnducted duriw school hours at the
schools concorned. DiffToront uchoels coreed to allow testing to
b2 carried out 2t Jdifferunt tines of the day and days of the week.
Thus timstebles wer2 arranzed tc complete all the group tusting in
the shortest pessible tine to mininisce inconvenicnce to the teachers
and dizruption to the zcheol proqirumiz; but also =0 that no set of
children had to comuplete ore than threc tests of activities in
any onc dy.

In crler to facilitste individual testing, leiters vere sont
to the parcnts of cll 230 children, requoesting thoir permission
tc see their child/childrzn for 1 to 2 hours out of school hours
cither in the artcrnoons, the weck—ends or durinz the school ppli-
daye snd cither at the writer's houss, the child's louse or at the
school. Just over 50% of the 280 parints contacted, replicd and
only %70 rcfusced permilision to let their children b terted.

Timatables werce drawn up to tect ench cuild individually for
three-quarters of an hour at a tine {t.0 separate sessions to
cover all the tests) and the tines nrrar-ed with the parents.
Crhildren whose parents did not roply to the lotter werc tested

individually during school hour:.
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Soginmilar ( X7 tcst) mothod ¢ff omnlysis —og uscd to study
the oifcets of dilfforin: Josrevs of ~tructure {or information
givcn) in the stinulus aotoerial of the Struectured Drawings ond
Storics tosts on the orectiviiy verickbles fluency, floxibility and
oricinality and also cn the form varizblces. This wos donc oeross
the whole sample to z2gcortain any sonersd trend ond acrosy the 8
croativity srours to ascortnin vhother differincces in creativn
thinking ~bility .ould influcnec thoesc treads in oany woy. (Hypo~
theais H/1L )1 Grapvhs of ther: results ierve also drawn. Contin-
seney coefficicnts, ©p were olso colceulated. € is a.acasurs of
the “oxtent of cogoelation or relation bet coen tio sots of attri-
butes™ and iz ziven by —_

. X
¢ i N*?l\z

g the value olready coleuloted andg M

the totald

I
I_J
2
o

vwthere A2

nunbzr of cases. ¢ is sismificant if A7 is

CCRREL T IOUS:

The intercorrcl-tion matrix R s studied to 2scertoin the
roles (if any) played Ly the rarinbles Intollizcmec level, Birth
crdor, e and Pether's occupation in creative performanco {for
hypothesis hs. ), i.ee 31l siinifiecant zorrclaiions weore extractcd
and arce reportsd in Chopter V. (r=.2% at P= .0l andr= .17

at P = .05 level).
TESTE:

Corrzlaticns of the Znclosed Lrens and Chonsing Fipures tesis
with creotivity v ricbhlos wors studied to 320 whoether Schulnon's
results vers supportod (Schulman, lCT) ~nd cropht of examples of
the Quick Respenses vword nossociation. on? Tnstonces tests droawn
te study iednick's assceiotive hicerarciy theory (Hcdnickg 85, 86

All the results, table: ond grophs nentioned above arc
reportaed in Chaptoer V, tozothor <7ith intorpretotive corments on

thon.
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CHAPTED ¥

RESULTS

a 1list of the initial 123 variables employed appecrs in
Tobile 1 and a list of the final 113 variables actually used in
analysig, in Table 2. Varigbles .ere dropped from the fest
battery for various reasons, but ucstly because of their perfor-
mance in the preliminary testinz for normality of distributicn,
lineerity and reliability and hencce vill be discussed after the

results cf these tests nave uLeen reporied.

NORIMALITY OF DISTRIBUTION:

As mentioned in Chopter IV, &l! initial variables (9xcept
some of the obviously non-normal P.G. scores, were tested for
normality of Aistribution of their scores. Table 3 shois the X °
values obtained and the respective P level of each value. 54 of
the 117 wvariables had signlcicantly non-normal distributions
(P = .005). Of the 54, 22 wer> dropged bocause of their extro-
mely skewed dizfributions. These werc sanimal Scorting Originality
and averase number gscore, oll the Block Sorting variables, all the
Fisural Similarities varisbles, Residential area, Unusual Questions,
all the Storioes catejories and all Peorceptusl Quality vardiables
except for numbers 7, 10 2nd 11. The remaining 32 wcre retained
beeause none of thelir distributicons was very bodly skewed and
beeause of thelr importonce in the factor analytic test battery.
Factor anclysis dovs not asswie normal distributions of the
variobles cmployed, thouzh normal score distributions can aid
in giving clearer simple structurc (Cattell, 15; Guilford9,54). As
frr as the non-normally-distrivuted variables are concorned, the
writer decided not to ftry resenliny; methods ~s thesc 'making a
silk purse out of a sov's cor' methods cssume that the distribu—
tion of sceres in the population (universe) is normal. Therce is
no information =s 4o whether this misht cctually be so for thesc

variables (Guilford, 54),

LINE.RITY OF REGRESSICN:

The results of the rondom sconple of 121 combinations of var~
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TABLE 1
LIZT OF INI{IAL VARIL.BLES
CCDE
NUMBER VIRIABTE ILIE
1 Age
2 animal Sorting Catcgories
3 wnimal Serting Originality
4 Animal Sortin-: Averaze Number
5 Birch Ord. r
6 Block Sorting Fleibility
T Block Sorting Originality
8 Bloek Sorting: Averazgs Tumber
) Changing Figures
10 Tgbeddcd Tigrros
11 Encloged Arcas
12 Father':s Occupation
13 Figural Similarities 5.
14 Tigural Similaritics C.
15 Fi ural Similerities L.
16 Figural Similarities O
17 Figural Similarities T.
13 Good T'igurcs Category 1
19 Good Figures Cotezory 2
20 Good Wigures Catezory 3
21 Good Figures Category 4
22 Good Figures Category 5
23 Good Figures Catesory 6
24 Gool Pigurez: Chang. dumber
25 Hidden Figurce
26 Instanccs Fluency
27 Instancoes Flexibility
28 Instances Originality
29 Line Meinings Flu:ncr
Z0 Line Jdeaningzs Flexibility
31 Line Licanines Originality
z2 Line M:anin:s Movement Score (P.Q. 12)
33 Line Mecnings Form
34 HMake-a-Fijure Fluency
35 Make-a-Firure Flexibility
36 Make-1-Figure Originality
37 Make-a-Tigure: Avera e Number
28 Make-o-Figure Form
%9 dako-a-Figure Movement Scors (P.Q. 12)

Mosaics: DNumber =7 Piecces
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- continued -
OCDL

NUMBEL VARIAELE NAME
41 llogoics Criginality
42 Cdd animecls Categories
4% Cda Jnimals Originality
A Uriginality Rating
45 Otis I.4Q.
46 Painting Originalisy
AT Painting: Use of colour
46 Painting: Ability
49 Printing: Detail
50 Trawing Criginzlity
51 Drowing: Ability
52 Draving:  Detail
5% Ficture Preference
54 Quick Ruspenses
55 Resldential Area
56 Rorsciiach Fluoney
57 Rorschach Tlexibility
58 Rorsechach Originality
59 Rorschach Movenent Score (P.Q. 12)
60 Seribbl: Colour: Nuriher of Colours
61 Seribble Colour: Number of Spaces
62 Siblins Humber
63 Storice Fluency
64 Storics Originslity
65 Strueturcd Drawings Flexibility
66 Structurcd Drawing. Originality
e7 Structured Dravinecz flnboration
68 Structurcd Drawinzs Form
69 Structured Dra~ings: Change lumber
70 Toy Constructicn: Numbcr oy pieces
L Toy Construction: COCrizinality
7e Toy Congtruction Form
73 Picture Conutruction Criginzlity
74 Pictur~ Construction Elaboration
75 Incomplete Pictures Fluuncy
76 Incomplete Pictures Flexibility
77 Incomplete Picturcvs Criginality
73 Incomplite Pictures Elaborction
79 Circles Fluency
8u Circles Flexibility
81 Circles Originality
82 Circles Flaberation
83 Terrance Form
84 Ask and Guess Fluency



TABLE 1

147

- continued -
CODE
NUMBLR VARIABLE NAME
85 Agk and Gucs. Flexibility
86 Ask nd Guess Uriginzlity
a7 Progact Twprovemsnt Flucney
28 Product laprove ent Flevibility
89 Procvet Imnrover.nt Originality
g0 Unusuzl ¢roes Flueney
91 Unusual Uses Ploxibility
92 Unusucl Uses Originality
93 Unusuzl Questiocas Fluency
94 Unuguzl Questions Originelity
95 Just Suppost Flucncy
96 Just Suppor. Ilexibility
97 Just Suppose Criginality
cls Stories Category A
99 Stoires Cate_ory B
160 Stoires Category C
101 Stories Catcgory D
162 Stories Category B
103 Stories Category T
104 Storics Category G
105 Storice Cetezory H
1086 Storics Category J
107 Line Meanings P.Q. 1
108 Line Moanines P,Q. 2
109 Line Meaninzs P.Q, 3
110 Line Meanings Y.Q. &
111 Line Ileaninzs P.Q. B
112 Line leaninze P,Q. 6
113 Line Meanings P.Q, 7
114 Line Meonings P.Q. 8
115 Lineg Meanings P.Q. 9
116 Line Meanings P.Q.1C
117 Linc Meanings F.0,11
112 Torrance F.G. 1
119 Torrance P.Q. 4
126 Torrance F,Q, 7
121 Torrance P.Q. 8
122 Torrance P.G. 10
125 Torruence P.Q. 11
124 Structured Drawings .0, 1
125 Structured Dravinss P.Q. 7
126 Structur.d Drawin~z P.0. 8
127 Structured Dra ings *.Q. 10
128 Structurcd Drawings P.Q. 11



TABLLE 2

LIET OF FINAL VARIABLLS
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CCDE
KUNBTER NAME OF VARIABLE
1 Ape
2 Animnl Sorting Cutegories
3 Birth Order
4 Changing Figures
5 Imbedded Pi.urcs
6 Encloced .ireas
7 Pzther's Occupation
8 Good Figurwss Caterory 1
9 Good Figures Category 2
10 Gond Figures Category 3
11 Good Fimures Category 4
12 Good Figures Category 5
13 Good Pizures Category 6
14 Good Fipures: Change Number
15 Hidden Figures
16 Instances Fluency
17 Instances Flexibility
18 Instances Originality
19 Line Meanin~ts Iluency
2C Line WMeanings Flexihility
21 Line Meanings Originality
22 Line Meanin~s P.Q. 12
23 Line Meanin~s Ferm
24 Line Meanings P.0O., 7
25 Linc Meaningzs P.Q. 10
26 Line Meaning. P.Q. 11
27 Moke a~Figure FMluency
28 Make-a-rigure Flexibility
29 Mzkc-a-Figure Originslity
30 Make-o~Fliure: JGverage Number
31 lizke-a~-Pigure Form
32 Liake-a-Pigure P.Q. 12
37 Mogaics: Nuuber of Pisces
34 Mosnies Oripinality
35 0dd Animals Cntegories
36 0dd Anim.ls Originality
27 Otis Intelligence Seale
38 Painting Criginality
39 Painting: Use of Colour
40 Painting: Ability
41 Painting: Dctail
A2 Dreving Originality
43 Drov-ingg: Ability
44 Drawing: Detall
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TABLE 2
- gontinued -
CODE
NUMBER NAME OF VaRI.LBLE
45 Picture Preference
46 Quick Tesponses
4 Rorschach Fluoncy
48 Rorschach Mlexibility
49 Rorschach Originality
5C Rorschach 2.0, 12
51 Scrivple Colour: HNumber of spacos
52 3iblin~ Humber
53 Stories Fluency
54 Stories Uriginaslity
25 Structured Drawin_ s Flexipility
56 Structur.d Drawings Originalitgr
57 Stvructured Dravings Elaboraticn
58 Structured Drawings Tom
59 Structured Drawvings: Change Number
60 Structured Drawings P.Q. 10
61 Structured Drawinzs P.Q. 11
62 Toy Construction: Number of Picces
63 oy Congtruction Originality
64 Toy Congtruction Form
65 Picture Construction Originality
66 Picture Construction Elaboraticn
67 Incomplete Picturer TFluency
68 Incemplete Pictures Flexibility
69 Incouplete Pictures Oririnality
70 Incomplute Pictures Elaboration
71 Circles ¥luency
T2 Circles Flexibility
73 Circles Cri~inality
T4 Circles Elaboration
75 Torrance Form
76 Lisls and Guess Fluency
7 ask and Cuess Floxibhility
78 Agk and Guess Originality
79 Product Improvoment Fluency
80 Product Improvement Flexibility
81 Product Improvement Criginality
82 Umusval Usos Fluency
83 Urnusual Uges Fleribility
84 Urnusual Uses Originality
85 Just Suppose Fluency
86 Just Suppose Flexibility
87 Just Suppese Originality
88 Torrance P.Q. 7
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TABLE 2
- continued -
CODE
NUVBER N .IE OF V.RIABLE
g9 Torrance P.3. 1C
90 Torrance P.Q. il
91 Stories Cate-ory &
92 Storize Category B
93 Stories Catezory C
94 Stories Cate-ory I
95 Sturies Cotesory B
96 Stories Catesory B
97 Storics Category G
98 Stori~s Category H
99 Stories Catszory J
10GC Line Meanings P.Q, 1
hiont Line Meanings P.Q. 2
102 Line Meanin~s F.Q. 3
103 Line fleaninrs P.Qs 4
104 Line ileanings. P.Q. 5
105 Line Meonings P.Q. 6
1066 Line Meaningu P.Q. 8
107 Line Meanings P,Q. 9
108 Structured Drawinss P.G. 1
105 Structured Drawin- s Pel. 7
11¢ Structured Drawings P.Q. 8
111 Torrance P.Q. 1
112 Torrance P,Q. 4

113

Torrance P.G. 9
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TABLE 3

X" VAIUBS FOR NORMATITY OF DISTRIBUTICN OF VARIARTES

ViRIABLE ®E DEGREES CF P
NULIBER VALUES FRETTOL, 4T LEVLL
1 2%,31 € Nelal
2 9.71 & .10
3 3...20 16 . 005
4 625,32 17 < OO01¥
5 45-30 g < 0001*
6 5452.19 6 <<, 001 ¥
7 5236420 10 << o CUL¥
8 1C1.69 16 < ,001L%
9 9.16 13 75
1¢ 15.59 7 .025
11 24,12 13 025
12 12,82 & .05
13 14,17 10 15
14 6336 15 < ,001%
15 96,46 13 < ,001%
16 372,62 8 << ,001¥
17 10,35 1G AC
18 5.24 10 .80
19 17,53 11 .10
20 2%.58 11 015
21 25.07 14 .03
22 30,77 5 < ,001%*
23 85.59 5 < ,001%
. 29,96 17 ,025-
25 30,36 17 025
26 20.4% 14 .10
27 2C.65 11 W03
28 25,82 13 025
29 28,52 18 .05
70, 20,39 11 .04
71 2%.,23 11 .02
32 75437 11 < ,001L%
33 5507 16 < ,COL¥
113 158,52 8 ¢4 ,001*

116 59.43 11 « »OCL¥

These numbers refer to the list of initial variables
given in Table 1, Variabl.s marked * cre si-nific-
antly non-ncrmally distributed at +C01 level,
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PABIE %
- continucd -
VARTABLE x DECREES OF P
HULBER VALUES FREEDCHM, Af LEVEL
127 57.86 1 < ,01¥
34 24.26 16 1G
35 8.23 10 « 60
26 27,48 15 L0265
37 73,25 6 < ,CU1*
38 57484 15 < ,001¥
39 164457 13 < ,O0L¥
Al 81,20 12 e ,G01¥
41 53.62 7 < ,001¥
42 8.78 8 J4C
43 29,25 13 . 005
44 2.65 3 .50
25 1C,.3 13 75
46 21.15 13 .06
47 14,28 12 .25
A8 20,36 14 .1C
49 19,65 12 o7
50 16.79 2] 025
51 14,28 9 » 10
52 B:38 6 .50
53 13.17 12 40
54 19,11 12 .10
55 94.89 8 < ,001*
56 23.12 13 L4
57 20453, 17 «25
58 20,32 13 .10
59 216.18 14 < L00L*
60 59.04 7 < ,001*
61 27,04 11 .02
62 22,03 8 .01
63 2626 - 1 025
64 23,59 15 «C6
6% 32495 15 «C05
66 36454 2C L02
67 72447 12 < ,001%*
68 75.62 16 < LO01*
69 52.77 16 < JO01*
27 15,13 1C J1C
28 53,86 13 < JCOL*
70 56,54 11 < ,CO1¥
71 22,47 14 .10
72 40452 6 < +CC1%

73 75420 6 <« +CO1*



TABLE 3

- cnntinued -
TARIABLE X2 DLGRER CF P
HUMEER TALUE FREEDOM . LTVEL
74 3,08 15 L1
75 73,83 7 <, LO1*
76 724 1GC < ,001%
77 3Z.65 16 L0l
78 1¢,10 12 50
79 35.97 17 .005
8C 35,82 13 < ,CO1*
81 27.87 11 Q2
82 28,26 15 L0001
8% 11,11 15 « 75
122 gl.1C 18 < ,001*
123 41.35 14 < ,001*
84 42,92 11 < O1*
85 28,82 16 025
86 22,34 13 .05
87 22452 10 .02
88 25.6% 8 L01
89 250 56 14- » C‘3
90 30,68 18 L0285
91 18,98 5 »025
92 28,01 14 02
93 6341478 9 < ,OUL1*
94 5C41.88 5 <, CO1*
95 15.47 10 .10
86 2C.3%6 9 LCOL
g7 6637 10 75
98 6h.63 4 < UOL*
102 61.90 3 < JUO1*
1G4 11,7 4 < L 01*
105 10.16 s +C5
125 9C1,76 3 &g o QOL*
117 647,03 4 2 JC01*
118 12¢,92 8 e ,001¥*
119 687405 15 << JO01%
11C 251.46 z e . O01*
112 970,31 8 de JCOL¥
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iables on the ¥ tesw of curvilinearity, ~ré glven in Table 4, 41l
except throe pairs of variablas cre linecarly related to onc another.
The three pairs arc sigrificantly non-linczrly related at the 15
lcvel. This constitutes ~bout 2.4% of the rondorm sample.  The
amount of erreor this perceatase introduccs into the factor analytic
results is difficult to estimate. However, 1n view of the small
pecrecentaze gnd the small probability of nen-linear relationships
between variobles (remembering, too, thnt normal distributicns also
incrense the chances of line~r relationships - Cattell, 15;
Guilford, 54), it was assued 1l voriables ineluded in the test

battery were linearly relatcd to one znother.

MEANS, STANDAZD DEVIATIONS ALD RANGES OF SCORES:

The above values Tor all the final voariables ore listed in
Table 5. The smallest ronge of scorcs is 4 (Toy Construction form)
and the larsest is 665 (Stories flucnc;). The majority of the

ronges ore foirly lorpe and, thercforc, adeguoate.

RELTAEBILITY

R.lizbkility cocfficicnts cr2 zlso rererted in Table 5. Cocf-
ficients computzd usinz the plit-half methed arc marked *.  Other
cotinntes (for variables whosce cocefficicents could not be colcu-
laoted by ony of the usual muthods) arc the respective communalities

of the variables concornoed.  Since

)

G Ny
i.e. roli~bility = cormmmunality + specificity of o varicble, such
o volue is probahly an under-cstinmnte of the actual rolinbility
coefficient which could be colcul~ted by the test-retest method.

As can be scen, 2ll relichility ccofficients are well above
the valucs of r 2t both the .05 (r:.l?) and 0L (r=,23) levels
01 Iirmificance. Thus it ean be scid that 2il the variables uscd
ware roliable.

Interscorcr reliobility cocfficivnts for fthe painting and
drawine ocasesements arc reported in Table 6. There were three
rat.rs and hence three scores for each type of assessment. all
coeffigicnts arc significant at the .01 level of probability or
betior, except for Pointing Detail (ratere 2 and 3). It thus

gscems vnlid to assumc that the raters woere assessing the paint-



THBLE 4

I VALUES CF LINE RITY CF RLGRESSION TESTS

OF RANDCMLY-SELECTED VARIABLES

VARTABLE
CODE  VALUR N1 N2 % LEVEL OF
NUMBERS™ CF F SIGNTFICANCE
1/2 Co 77 5 226 >25%
1/5 1.2 5 226 257
1/4 ¢, 79 5 226 > 250
1/5 1,09 5 206 >250
1/6 .19 5 226 >25%
1/7 2,56 5 226 5257,
1/8 Go75 5 226 >25%
1/9 C.5 5 226 >250)
1/10 C.02 5 226 > 250
1/11 1.40 5 226 25%
1/12 C.84 5 226 >250
75/T4  1.39 5 226 25%
73/ 75 1.12 5 226 25%
73/76 1.39 5 226 25%
73/77 0.35 5 226 52467
73/718 2,13 5 226 5%
73/79 Ca78 5 226 >25%
73 /8C 0,67 5 226 > 25%
7% /€1 1.09 5 226 52500
73 /82 Co60 5 226 »25%
7%/82 0,83 5 226 »>25%
73/8. 0,80 5 226 »25%
73 /85 0,93 5 226 >25%
7./75 1,01 14 217 25%
74/76 Ve G 14 217 25%
72 /77 1,42 14 217 105
74/78 C.84 14 217 >25%
74/79 1,05 14 217 >25%
74./80C 1.2, 1 217 257
74/81 1.19 1+ 217 25%
74/82 2,02 1z 217 5%
74 /83 1.11 14 217 25%
74 /84 1,58 1a 217 5%
74/85 1.24 14 217 25%
26/27 017 13 218 > 25%
26,28 2aid 13 218 5%
26/29 1.71 1% 218 5%
26/3C 1,31 1% 218 257

“Refar to List of Variables given in Table 1.
Pairs of variaobles morked ¥ are sicnificantly
non-lincarly related at tuac 17 Level,
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TABLE

L)
“r

- eontinued -

VARTARLT
CCDE VALUE gl N2 % LEVEL OF
NUMBERS P W SIGNIFICANCE
26/32 0,035 3 218 > 255
26/%3 1.85 13 218 2455
26/% ! .96 13 218 > 25%
26,35 1,11 1% 218 > 25%
26/%6 0,96 1% 018 - 25%
26/%7 1.43 1% 2183 10%
2 /1 C.71 5 206 > 25%
3/1 Ce42 15 216 > 25
4/1 C.5% 16 215 > 25%
5/1 Gy 6O 7 224 > 255
6/L G, H8 15 216 > 25%
7/1 1,03 5 226 > 25%
8/1 0458 9 200 =255
9/1 ©.96 15 216 > 25%
10/1 0,77 2 219 >25%
11/1 1,31 11 220 25%
12/1 G, a4 1¢ 201 >25%
T4/73 1.2 1 217 25%
75/73% L 65 6 205 > 25%
76/T% 1.51 9 202 10%
T7/73 1,00 15 216 > 25%
8/75 0,93 12 219 > 257
79/73 G, 60 16 21% > 25%
80/T3 2,21 12 219 19%%
81/73 G,.19 1% 218 > 25%
82/7% C.76 14 217 > 25%
8%/73 ¢y 70 14 217 >25%
84/73 1459 10 221 10%
85/73 .88 15 216 >25%
75/74 1.05 6 225 25%
T6/T4 1,00 9 2020 > 25%
T7/74 1.07 15 21€ > 25%
78/74 Co6% 12 219 >25%
79/74 1.46 16 215 10%
8C /74 1.0C 12 219 255
BL/T4 1,67 13 218 16%
82/74 G 65 14 217 > 25%
83/74 G457 14 217 >25%
84/t CaT3 10 221 >25%
85/7.. CaTO 15 216 >25%
27/26 ~2,19 1C 221 245%
28/26 C.léd 12 219 > 25%
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TLELE 4
- continued -
VARTABLE
CCTE VALUE WL 2 % LEVLL OF
NULBERS GF B SIGNIFTCANCE

29,/26 o7 17 214 > 25%
30/26 Ca8l 10 001 > 25%
31/26 0.79 1C 221 >05%
32/26 1.3C 10 221 10%
33,/26 C,63 4 217 > 25%
34/26 1.89 7 o 10%
25/26 0,43 1C 221 > 25%
36/26 0od8 13 018 525%
37/26 "1.39 15 216 109
27/28  -0,9% 10 001 > 25%
27 /26 1.8% 10 221 5%
63/64 0,59 6 20K >25%
63/65 C.82 6 225 >25%
63/66 0.46 6 225 >25%
63/67 1,5% 6 225 >10%
63/68 C.76 6 205 >25%
63/69 0.68 6 025 > 25%
63 /7C ¢, 68 6 201 >05%
46/57 C,96 11 226 > 25%
16/58 1.%8 11 220 259
46,/59 0.9C 11 220 > 25%
46,60 G, 57 11 220 > 250
46/61 1,05 11 220 > 25%
L6/62 1,06 11 220 > 25%
o8 /27 0,17 12 219 > 25%
29/27 0452 17 214 > 2 5%
64/63 0,64 1C 201 > 25%
65/6% 8,50 7 204 »25%
66/6% C.6%3 1% 218 2250
67/6% 1.58 14 217 > 5%
68/6% 0,2C 14 217 >25%
69/63 1.27 18 213 25%
70/63 Lel? 11 220 C,1%*
57 /46 2439 6 225 2.5%
58/46 1.65 13 218 10%
59,/46 3,09 8 0073 P
60/46 0,72 7 225 > 257
61/46 1.08 12 219 > 25%
62/46 Cadh 11 220 > 25%
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TLLLE 5

MELS, STANDARD DEVIATIONS, VARIANCES, RANGES AND BRELIABILITY

ESTIMATES OF FINLL V.RIABLES.

STANDARD RANGE T’
VARIARLZ AN DDVIATICHN  VARIANCE CF  RELTABILITY
NUMBER ¥ 3 v SCORIS COUFPICIENT
1 661 C.62 (1,38 Se5-8, 4 +56
2 2,38 1,148 1,39 Gt .49
3 2,47 1.37 1.88 1-9 .82
4 8.8, 1,40 1.96 De3-12 BT¥
5 2.71 2.02 1408 C7 .58
6 11,99 e 40 19.%0 328 .85%
7 3e6id 1.78 3,17 17 53
8 10.64 3475 14,10 1221 $74
9 8.87 3,91 15,30 022 .72
10 3,18 2,45 600 0-11 .76
11 5,17 5,15 9,92 014 <77
12 0. 69 1,29 1.66 0=5 «79
13 1.06 1.61 2,60 0=5 W75
14 24,79 7493 62.9C 640 .87
15 1%,24 4422 17,80 017 ,B80%
16 22,29 7.96 63,40 457 . 70%
17 15,54 544G 29,20 (=37 N
18 11.¢C1 8,31 121,2C 1-65 .59%
19 18.16 6,28 3G, .0 He4 L86%*
20 1%.59 16 17,30 527 .82%*
2l 11,31 7.60 127,90 041 P74
22 B+35 6458 43,50 C-33 .51
24 1.45 1.55% 2,40 08 .66
25 5,17 7,41 11,60 0-22 .90
26 10,68 4,61 114,10 0-28 .93
27 6425 4,20 17.6C 117 .84
28 7,200 2.45 6.CC 1211 .78
29 4.16 2,58 466 0-15 o T
30 3,20 1.2¢ 1.44 1.2-5.0C e 53

“These numbers refer to the list of final variables
given in Table 2,

Alternate — item correlations cxtended by Spezrmen - Brown
fornula are marked *. All othoer reliability cutimates
arc communalities.
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TABLE 5
- continued -

STANDARD RANGE r’
VARIABLE IEBAN  DEVIATICH  VARIANCE CF RECIABITITY
JULIBER X 3 v SCORES  CORETRICTENT

2] 18.16 2,54 1,25 732 ., BE¥*
32 2,04 5a58 1,14 018 AT
33 25.56 9.51 90, t‘}C 1-45 19;
34 1,04 1.32 1,74 0-7 oo
35 5,74 1.61 2,60 210 B0
;6 9-?3 6!94 48- 2:’ 0—38 .80*
37 11v,21 9,2 88, 7C 381-132 .61
38 15.04 2.16 4,67 6-21 .61
29 13,29 2,04 4,16 820 #5
40 11,79 2435 5.71 620 o 57
41 12.76 1.87 %, 50 7-19 .63
12 Ted6 1.66 2.76 3-11 67
43 6. 35 1.41 1.99 211 +65
44 e 50 G, 97 (:‘.9:# G-p .58
a5 6.0C 2,94 36,00 0alp Pl
46 19,17 615 37.80 2-36 ._,';_3*
A7 10,64 2,42 5¢86 2-39 <79%
48 T 73 %402 g.12 112 . 75%
49 9,98 7484 61, 50 U= .68%
50 750 7.96 6%, 40 O3 .58
51 37,22 1%.75 189,00 6-60C «49
52 2,14 1,31 1,72 OmB .81
53 111.50 72,84 1246 16581 , 89
54 1.23 2.06 1024 =15 LOL¥
55 6.79 1.75 3,06 217 . 50%
56 €.16 %.99 15,90 0-19 . 54%
57 52445 21,31 £54,1C 11140 .64
58 31,88 1%.82 190,90 16-48 « 79
59 8.24 2,17 GeTl 2-18 . 33%
60 5.95 1.59 2,53 o=1cC W77
61 9.16 1.92 3469 G-13 30
62 25.23 1G.63 11%,00 512 .48
63 2,62 1,82 3,71 0-l4 JAD
64 1.86 0.3l Ge66 G-3 37
65 1.31 1.65 2,72 G=6 o 37
66 9,85 6a20 38, L 0230 v
67 8,73 l.786 De17 3-10 S1S)
68 Te26 1,76 5,10 O=1v o 73
69 10,55 7.20 51,84 016 « T4
70 17.45 10,8 117.4G 1-63 64
71 £,%1 Zed G 12.18 O=17 96

72 4088 2,52 635 0-1% .90
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TABLE 5
-~ contimied -

STAITDARD RANGE r’
VARIABLE IEAN  DEVIATICN  VARTANCE CF BELIABILITY
NULBER X 3 v SCORDS  COLFPICIENT

73 5,84 Le66 32,04 U-42 «63
74 12,22 9,68 az,7¢ C-59 .80
75 18,01 5,78 22,41 =29 .79
76 1.00 1,22 1,46 J=5 .58
77 7.04 3,22 16,37 018 .92
78 ToG5 %.18 16,11 0-14 .87
79 T.58 7,94 15,52 =22 +94
80 5.90 2.72 o4l =16 .91
gl .27 4438 19,18 C-25 .84
82 4,23 3,27 10,69 G20 .88
83 2,58 1.79 5,20 oty «33
B4 3,80 1.75 %06 0~14 » 31
85 40]—3 2040 50 76 C’-"]..B 083
86 2,88 1.46 2,15 C=9 .80
87 1.16 1,70 2,90 Cil4 W67
88 3,22 1.68 2.32 OwlC .91
89 1.87 L.46 2413 59 .83
50 3465 1.62 2.62 0410 .76
g1 0.78 G.96 .92 O -
95 0,34 .60 0,36 o¥a o
S7 G.87 1.12 1.25 Gt -

98 1.30 . 1.0C 1.C0 Omdt -



INTERSCORER RELIABILITIES OW PAINTING AND DRAWING VARIABLES

TAELE 6

WO o~ o

O
W N O

VALUE  VALUE P
VARIABLE SCORERS  of r’ of P IEVEL
Painting — Crisinality 1/2 65 170,84 <,001
Painting - Originality 2/2 »53 90437 <,001
Painting - Originality 1/3 +54 94,18  <,001
Painting « Use of Colour 1/2 .72 252,81  <,001
Painting - Use of Colour 2/3 .18 7.73 01
Painting « Use of Colour 1/3 «49 T4.75 <,001
Painting =~ Ability 1/2 W61 138,93  <,001
Painting ~ Ability 2/3 o33 2739 .001
Painting ~ Ability 1/3 .58 116,60 <,001
Painting - Detail 1/3 .80 392,23 <001

Painting = Detail 2/3 .07 1.04 <405
Painting < Deteil 1/3% . 40 50.42 < ,001
Drawing Originality 1/2 «56 103,83 < 4001
Drawing Ability 1/2 .52 86,84 <2001

16l
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ings according to a set stzondard snd thet the scores are reliable.

(Averages of the three scorcs on cach variable werc taken).

V.LIDITY :

The problem of validity has been discussed elscuhere (Ghapter
II}). The results of factor analysis are, theuselves, indications
of the wvalidities of the variables concerned. Thus variables
measuring the same trait to a greater or lesser extent will appear
on the same factor or factors. Validity siudies on the Torrance
Tests of Creative Thinking have been reportcd. (Chaptcr II).

For more detailed studies, refor to Torrance, 126.

SELECTION OF V.RL.BLE3:

Lnimal Sorting Originelity ond .swverage number score, together
with all three Block Sorting varicbles, werce dropped from the
battery because of their extremely skewed scorc distribufions.

In Block Sorting this was due to the fact that most children faund
the usual groupings on colour and shape and only o fuw found the
more unusual rossibilities. The samc problem wias encountered with
¥igural Similarities - a problem Guilford a2lso found :ith his test
of the same name (Guilford, 50). It scoms these tests nre not
good creativity tests - ot lcast at this age level. Most subjccets
cannct think divergently when fzced with thuse types of grouping
tasks.

The ResiAdcntial 4Lrca variable vas dropped beecause it had 2
markedly non-normal distribution and because the writer felt theat
the variable Father's Cccupation was adeoguate 2s a check on the
possible influencec of social bhackground on craative performanca. .

Nearly all the children found great difficulty in understan-
ding what wvas required of them in Unusuol Questions. Most ob-
tained zero scores. Both variablzs associated with this test were,
therefore, dropped from the list of variables.

The writer considered thot the teacher ratings on originality
werc not detailed enough - one should rather attempt to obtain
geveral ratings on differcnt questions associated with creativity.
This approach could be a complete study in itsclf and, thercfore,
this rating was dropped. Scribble Colour (number of colours used)

did not scem tc be of any value and was omitted.
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Most of the perccptual guality wvariablzs 1 to 12 showed cxtre-
mely skewed score distributions ongd thus all were omitted from the
factor cnalytic battery cxcept for P.Q.'s 7, 10, 11 and 12. This
meant that hypothesis HJ\ (factor 4 b) had to be left out of the
foctor analytic scetion of the study and the variables P.Q.1 to 6,
8 and 9 from hypothesis H, (factor 6)- A1l perceptual quality
variables were retaincd for studying hypothesis H 3 1 cxcept for
P.Q.'s 8 and 9 which occurrcd too fow times to be considered at all.

411 Stories categories wer: omitted from the factor analytic
battery bccause of their dictributicns, but were retained for
studying hypcthesis H (for which non-parametric onalysis used ).
Category P (failure to produce any stery a 211} was dropped
becauge it occurrsd only once in the whole sample.

The results on all the other tosts were extremcly interesting.
The main drawbock of the zustire, "sterilisced" approzch to
ercativity uscd in this ztudy, is that the work of the warm,
living subject is largely lost. “Tithout lcookin - at all the test
material, one can only guesz at the rich, swealth of responscs -
roody bag and mediocre - which overy doy of tostin: brought. The
cxamples given in Chapter IV and *the scoring guides in Lppendix
B are incdequate representotives of the gquantity and quality of
the responscs obtained. The children appearcd o cnjoy almost
all of the activities all the time ond appearcd highly enter-
tained by them as well as cntertaining the writer ot tho same
tine. The writer feels that both the creativity ond perceptual
tests are vorthwhile. The facter analytic results would scem to
support this contention. Vithout doubt there are many other
methods of assessing creative ability ond percoptuzl mechanisms.
The ones used here are just somnc of the more instructive, intercst-
ing and valuablc woys.

0f the final variables, the first 90 listed in Table 2 were

used in factor analysis: the other 23 were used in varicus other

analyticsl sections for the purpose of studying hypothescs H‘s’

and H y and H . .
- o |

L
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FLCTOR ANALYTIC RESULTS

In 211 tables listed frca here onwards, the variable code
numbcrs refer to those given in Table 2.

Teble 7 shows the dicnonal eloments of the inverse intercor-
relaticn matrix corresponding to cach of the 90 varisbles, together
with. thoir respective SMC's or estimates of communeclitics and their
uniquencsscs.

The intercorrelation matrix (upper half anly) cf the 90 var-
iobles with SMC estimztes of comuunalities in the diagenzl, is
Given in Table 8. 411 correlations cocfficients of = 0.17
arc significant at the .0% level of probability and cocfficients

= 0.23 are significant ot the .01 lovel of probability.
(These.values were obtained from tablcs of r in Peorson aond
Hartley (97), for d.f. = 233-2 = 231).

Table 9 ligts the cipenvelues of the 90 prineipal componeonts
for the 9C varicblas, obtoined by the Joacobi Method, and Fig. 18
shows the skrece graph of those valucs in descending order of mag-
nitude - the usual dceorcasing cxponential curve is obtoined.
Cattell (15) sugrests sclecting o cut-off point wheore the skree
sraph besing to flatten out and takin~ that number of factors as
being substantive, "real", interpretoble factors - ot least for
eijenvalucs calculnted from an unreducced intercorrlation matrix.
The writer hopzd that o giiree sraph might be uscful even though
the intercorrelation matrix in this case was rcduced.

Table 10 sheows the 30 sulected eigenvalues with thoeir
respective percentage contributicns feo the sugm of the original
communalities (sum = 62.973), s can be scen, 30 factcrs account
for 96.26% of the total variance, which is a suhstantial zmount.
From the results listed later, it will be sccn thot considering
cven this number of factours, not all con be intarpreted - it
would scem some of the latter ones. are "formless" factors, due
to errors or not enough markcr variables to cnable fthem to be
interpreted, ctc.

Table 11 lists the unrotated factor matrix of the 30

sclected factors and 90 varizbles.
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TARLE 7

DIAGON.L ELEMENTS CF THVERSE MATRIX,

ESTIMATES COF COMMUNALITIES AND UNIQUENESSES.

DIAGOUAT
VARIABLE ELEMEIT SiIC UNTQUENESS
NUMBER Aff (estimate of h™) {(1-~h?)

1 2,27 ¢ 56 44

2 1.97 0 49 o 51

3 5,51 B2 .18

4 2.07 « 52 . 48

5 2;37 . 58 o-"j-2

6 1,70 41 « 59

7 2.11 + 53 o 47

8 Z.82 « 74 26

9 3.60 72 »28
1C 4.09 976 -2"-1-
11 4,11 17 23
12 4,81 e 79 21
13 3497 «75 $25
14 T+50 o 57 o153
15 2,06 « 51 .49
1le 9,23 .89 .11
17 8.94 .89 .11
18 5.13 .81 .19
19 53.04 +98 e
2C 5.7% .83 .17
21 5.09 . B0 » 20
22 2,02 51 » 49
23 23,42 HE .04
24 2.96 « 66 « 34
25 9.69 .90 .10
26 14,73 .93 .07
27 .16 -84 W16
28 4.56 .78 .22
29 2,08 52 « 48
30 2.14 « 53 47
31 6.7%6 « 84 .16
%2 1.90 .47 53
33 1.65 « 40 £ 60
34 l ] 77 [ 4—‘? . 56
35 ?-t48 . 60 -“FO
36 2.71 « 63 e 37
37 2.56 .61 +39
38 2. 55 61 «39
39 2;19 . 54 -46
40 2,31 « 57 473
4l 2,67 63 « 37

42 2,05 07 «33
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TARLE 7
- continued -
DIAGONAL

VARIAWLE ELEMENT SMC UNIQUENESS

NUMBER dff (estimate of )  (1-h)
4% 2,87 <65 ¢35
44 2,39 .58 .42
45 1,70 41 <59
46 1,84 .46 .54
47 9.59 .90 .10
48 4e62 ,78 .22
49 7,19 .86 .14
50 2,39 .58 JA2
51 1.95 .49 .51
52 5.28 .51 .19
52 2.54 .61 .39
54 2.15 .54 46
55 2,85 .65 .35
56 2.99 .67 <33
57 2,74 .64 .36
58 4,84 .79 .21
59 2.68 .63 .37
60 4.38 .77 .23
61 4,89 .80 .20
62 1.91 .48 .52
63 1.66 L0 .60
64 1.59 .37 63
65 1.58 .37 .63
66 2,15 .54 .46
67 7.%6 .86 .1g
68 2,65 .73 .27
69 3,79 .74 26
70 2,80 .64 .36
71 26,59 .96 .04
72 10,03 .90 .10
73 2,67 .63 V37
74 4,95 .80 .20
75 4,74 .79 .21
76 17.%4 .94 .C6
77 11,57 .91 .09
78 6.21 .84 16
79 8,00 .83 12
80 5,84 .83 .17
81 5.20 .81 .19
a2 5.76 .83 1,17
83 4,88 .80 .20
84 %,04 W67 $33
85 11,14 .91 .09
86 8,63 .88 .12
87 213 .76 .24
88 2,16 , 68 032
85 12,41 .92 .08

90 8- 78 -87 013
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18 19 20 21

-02
17
-06
-04
19
08
10
11
14
-16
-06

~01
31

01
33

08
27

-07 05 06

TABLE

|
|

INTERCORRETAT
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TABLE 9

EIGENVALUES CF 90

PRINCIPAL COMPCNENTS PUR 90 VARIABLIES

NUMBER EIGENVLALUE NUMBER EIGEWNVALUE
1 3'80 46 ¢ 39
2 -, 08 L7 1,70
3 2.50 48 =18
4 =25 49 -, U6
5 13,38 50 + L9
6 .23 51 ".Ll5
7 -, 20 52 -.14
8 Beld 53 +48
9 ~. 16 54 «31

10 =18 55 "2e22
11 -.08 56 ~Q.1

12 1.56 57 1.27
13 -.13 58 -,01
14 44,63 59 .18
15 .71 60 »89
1lg 1.94 61 -e10
17 -,14 (2 !

18 .02 63 .44
19 .69 64 L7
20 -5 &5 22
21 —o 17 66 bl
22 .60 67 2.36
23 -.17 €8 -, 09
24 + 76 69 + 26
25 .82 7C V34
26 -.09 71 1.87
27 3,08 72 -.C9
28 ~, 02 T3 11
29 —~, 03 T4 W07
20 -, 05 75 .10
N -1l 76 l.21
52 .30 77 -.C4
33 + 73 73 .11
34 -.11 79 1,37
35 .85 B0 .10
36 -.22 8l LU0
37 ~,04 82 1,07
38 1.60 83 05
39 .51 B2 07
40 -,02 85 l.46
41 -.21 36 =05
42 1,12 87 N
43 .02 88 .C6
44 .Cl 39 1.05%

45 7 9G «94
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TaBLE 10

BIGENVALUES CF #(¢ SELLCTED PRINCIPAL COMPCNENTS

FCR 90 VARIABLES "ITH PERCE.Ta%T CCJTRIBUTIONS COF BACH FACTCR

TC THE 3U0t OF THE CCGHMUNALITION,

PRRCEITAGE
ORDOR EICENVLLUE Cof ZhT
1 13,38 21,30%
2 4463 7.34%
3 3,80 6,04,
4 3,24 5,16%
5 %,08 *590%
6 2.5¢ 3.975%
7 2436 3,745
8 2,22 3, 53%
9 1.94 3,095
10 1,87 2,96%
11 1,84 2.92%
12 1.69 2,695
13 1.6C 2,54%
12 1,56 2, 48%
15 1.46 2,715
16 1.37 2,21%
17 1,27 2,015
12 1,12 1,78%
19 1,07 1, 7%
20 1.35 1.67%
21 ¢4 94 1,495
20 0,89 1.41%
0% (1,85 1.35%
24 C,82 1,30%
25 CuT6 1.21%
26 .73 1.16%
27 C,71 1,13%
28 0.6 1,10%
29 C.6C 0,96%
30 C.57 €.91%

Original sum of communalities = 62,973
Calculated sum of communalities = 60,576 )
Total percentege of sum of communzlities = 96.26%
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Teble 12 gives the crthogonally-retoted factor matrix,
together with the difforonces betweon orizinal und calculated
communclitics, Differeneces are siell, being of the orler of
1 x 10°% . s vas mentioned in Chapter IV, the factor metrix
vins olsc rotated cobliquely but the results arc more difficult to
interprat ond siem not 28 meaningful as these obtained fronm
crthogonal rotation. EReaccons for this have beea discussced in
Chopter II. In view cf this,only the results obtained by ortho-
gonal rototicn wvill be discussced in deseil: results cbhtained
by ¢bligue rototion will b2 ruportcd and discusscd hriefly
later.

Bach foeter will to gset out with the varisrbles which were
found tco have significant loadinzs on the particular factor. The

T wvalues of the loadints (calculcted by the Harris test of
sirnificance of factor loadings) and their respective levels of
significance arc given in the same toble.  2ach factor will be
discusszed on its own bofore the facter analytic rosults as a
whele arc interproted - this will give a clearer picture. Since
soric of the faetors have Leen hypcthesised for the first time
(~s far as the writ.ur knOWS), the resuits should be treated
more ags indications tian as irrefutable evidence of the existence
of such factors. They +iil require further analysis hefore
they rre re~lly acceptable. TIurther, one cannot hope to offer
explanations and interpret-tions of all the results - this would

be prosumptious o285 well ag near impossible.
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INTERPRETATION OF FACTORS:
DLELE 131

FICTOR 1
ViRIABLE VARIVBLE I"AME TO..DIN T VALUE P LEVIL
COTE NO:

87 Just Suppose 0. .12 22.52 <.001
85 Just Suprosc 1. .84 18.50 < .001
86 Just Suppose Flex. .82 11.60 < .,001
B2 Unusual Uses Fl. .36 6.9 < 001
13 Instances C. 31 574 .001
16 Instancen PL. .22 5.56 001
17 Instances Cats. .22 5.26 L0011
30 Product Improvencent Flex. .25 5.01 .001
a3 Unusual Usoes Flex. .28 4.92 .001
53 Storics Fl. .35 4 .39 001
47 Rorseh:ch 1. .16 7,94 .00
81 Product Improvement O. .19 2.82 .001
79 Product Improveacnt Fl. .17 2,41 .001
+9 Rorgehach O. .13 2.77 .01

48 Rorschach Cats. 16 2.683 .01

36 0dd iinimals O. .19 2.48 .02

21 Line Meanings O. 1 A6 .02

This factor is identified as the hypothesiscd creativity fac-
tor "semantie, conceptual originality'. Thz morker tests 87, 18
and 81 2ll have high loadings. The marker test Stories 0. is the
only one that has not appeared.

Mcasurcs of oripinalit; have ineluded (a) Stotistically rarce
responses, {b) remotely assoclated rospensces and (¢) "clever"
respenscs.  The adjective that sceoms to cover all three types of
respenses e Munusuad". Thig ccrncept is mentioned in many dis-
cussions on creativity (Fliagur, Mednick, Hackor). 4 responsc
nust be unusual to P> original. Thus it is not surprisins that
the variable 0dd Animalg O, kas o significant lozding on this fac-
tor. Purth-r, 0dd Animals is o tcgt involvings the conceptuzl type
of mcterial. The occurrence of Rorschach O and Dine Meanings O -
supposcdly concrete information t2:ts - is mor: puzzling. The
appcarance of Rorschach variables in other conceptual-type factors
indicates that subjects have to deal writh this test (which con-
sists of vazuc, conplex stimuli) in an abstract way.

Guilford has stated (56) that his factors TwiC (spont:noous

f10xibility) and DMT (orisinality) oftcn sherc measurcs. To
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opbtain unusuzl rosponses, 2 subject has to chanse cliosscs (i.o.

bhe flexible) ond alter his approach to the situztion. He aetuslly
defincs IMT (the divcrgent production of semuntic trqnsformationﬁ
23 "the production of ~ number of changes of interpretation,
neither immediate nor obviocus, that arc appropriate to a gceneral
reguirement' (op.cit.). The conception of change and resiructur-
ing forms an integral part of Ghisclin's definition of creative
thinking -~ a concept the writer his included in her own dofinition
civen in Chapter IT. The clue to originality and flexibility
neasures keing loadcd on the same factors (but to different
extcnts) lies in transformotionz. The writer hos set forward her
cxploanation of the relationship in Chopter IIT under hypothesis

B, {ab). Criginality involves unusual transformaticns:
flexibility invelves transformations which mey or may nel be.
unusual., The oceurrcnce of floxibility varisbles 86, 17, 80, &3
and 48 is thorefore explicable on these grounds.

411 flexikility wvariables ar. from conceptuel material tests
as wecll, This is the first indicaotion that the writer's sub-
division of Guilford's semantic content area into semantic concrete
and senantice conceptual arcas is justificd.

Tn> prescnce of Stories Fl, iz an anomal;r, but could purheps
be explain.d cn the zrounds thot the person who has the ability
to think of unusual responzes to conceptual material, can alco
think up nany ideos 2nd cxprc.s hnimsclf fluently. The writer
suspects that the other fluency varizbles sccur herce because of
their high correlations with their reopeetive floxibility variab-
les. Otherwise this could be an indic..tion of the different
crcativity factors not being clearly distinguished at this age
lovel. The first reason secms to fit the results best.

Contrary to >xpectation (at least from Mednick's thcory),
Quick Responses does not appear on this factor. Guilford (50)
has 2lso mentioned that "remctencss! scoring variables have
loadings {on originclity factors) that are not as high as varic-
bles dealinz with "clever! or "uncoumon" seorinc. It would scem
that & different ability is involved in vroducing remote associao-

tions, i.c. production of remotc associations is not synonymous
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FACTOR 2
Vo.RIL.EIE
CODE FC. Vol LnBLIE NoGE LOADING T VALUE P LEVEL

71 Cireles P1. .85 35,30 <,001
73 Cireclas O S 22.20 <, 001
TZ Cireles Flox. .83 15H.50 <, 001
89 Torrance F.G.10 .51 11.92 <, 001
T4 Circlzs Elab. .63 R,26 <, 001
g0 Torrance P.C. 11 .29 T.59 <. 001
88 Torrarice P.0. 7 AT 7.05 <. 0C1.
gl rroduct Improvemznt O, .22 £.26 . 001
25 Lin~s Feanines P.Q. 10 15 1,00 ,001
9 Rorschach O. 15 20T . 001
69 Incomplete Figurcs O. 16 EA .00
75 Torrance Form .18 B4 .001
18 Instances 0. .17 Z.30 . 001
79 Product Improvement F1, .13 3.17 .002
24 Unusual Uscs O. .21 3.C9 .002
63 Incomplete Fizurcs Flex. .17 2.99 . 005
7 Pather's Cccupation .20 2.98 L0085
16 Instancrs Fl. 11 2.8 .005
&7 Incomplete Pizurces Fl, .16 Z.68 .01
17 Instances Cate,. .10 2.59 .01
1 Painting: detail .18 2.52 .02
5 Embedded Fimurra .16 2,151 .C2
58 Struc. Irawin~s Porm .13 2.51 G2
21 Line Ifeanin-=s C. .13 2,57 .02
20 Linc Fernings Flex. .12 2ot .02
37 Ctis I.Q. .18 24l 0z
63 Toy Construction fomm .20 2.16 .05
64 Toy Construction C. .15 .197 .05

This secms to be the hypothesiscd

creativity factor ila) -

"semcntic, concrete orizinality" beecuse of the marker variebles

73, 49, 69 and 21.

Variables &1, 18 nd 854 have probably loaded

on the facter because althou;h these are mainly "verbal' (concep-

tual) tests, 1t ic

AT

Perhape some

relatively casy to represent them in a concrete

subjects did just that, i.e. o subject could

gasily picture things thet zre reund or white (rs in Instances) or

made of boxes (as

in UTnu.ual Usas),

Thesa

varinbles have guite

low loadings on this factor and much higner ones on their "own"

Teetor - sanantic conceptual originality.

This is to be expected.
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411 that was soid about orizin-~lity and floxibility under
Tactor 1 also applics her:, of course, and scrves to cxplain the
presence of the flexdibility variables 72, 68, 17 and 20.

The varicbles measuring the ncere unusual says of percelving
concrete stirmli (Torrance P.Q. 10 and P.G. 7, Line Meznings P«Q.lO)
arc v.ry int.oresting. They may indicate that the ability to per-
celve stimulil Crom unusual an~l2s is impertent in the process of
arriving a2t an unusual (original) responsc. 11 appcars that the
Torranze P.Q. 11 variable represents the uncommon way of viewing

Jircles and Incomplete Ficurcs' test meterial. This will be
geen to be cupported by tho evidenco of later factors.

Toy Construction 0. 1s worthy of note coven though it has a
sanll loading. It wac hypothesized as o omeasure of "frac',
unrestroined originality shen do.ling with concrcte infermzation,
Its occurrence here is therofors met surprising nd adds strength
to the vostulcte that thiz factor is conccrned with concrete-type
m-terial.

In visw of the types of varizbl:s involved, we can name this
foetor "the ability to produce rarn, unusual, but appropricte
idcas vwhen derling with sem-ntic, conerate material'', (Chapter 11I).
This ability requires coeing a situstion in o novel way by trans-
Torming or redefining it.

Structurcd Dravings O, and Moke-a-fizure O, have not appeared
here, though they werce oxpectod to Ao so. Heoazmons for this are

discugscd loter.
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TLOTOR A

V. RL.BLE

CODE 10, VAL TLBLE MLHME LO.DIIG T V. LUE P LEVEL
19 Linc Mernings Fl, .93 25,40 « ,CG0L
23 Line Mecanings forn .0 2z .40 < ,001
20 Tine Meaningo Cats. 72 9.92 <.,CC1
21 Line Meanings O, « BE .90 <,001
47 Rorschoch Fl. (T.score) .25 3.59C , 001
48 Rorschach Cats. .25 BV .CC1
22 Iine Meoanin-z P.Q. 12 .6 G e G2l
an Cirecles Tl. 1% 2,351 LOC1
76 Ack =nd Gues: Fl. 16 %.26 o2
40 Rorschach O, 27 2.92 .GGC5
16 Instances Fl. .18 2,87 .C1
27 d2ke a Fisure Fl, .21 2.7 .01
89 Torrance P.Q. 10 -.17 2.62 Ul
53 Storics Pl. 31 2,50 L2
17 Instances Cats. .18 2057 .02
31 Make a Pigure form .19 22 .C2
28 Make o Figure Catua. .19 2.05 .05

2 inimal 3orting Cats. .27 1.94 05

This factor could be ercativity factor 1(a), viz. "scmantic,
concrete flucney'", which is defined as "the ability to produce many
appreprizte idens hen donlinz sith somantic, concrete material'.

Mnrker variables 19, 47, 71 and 27 2ll mtke their nppearance -
only Incomplete Firures Tl. is absent.

The "unexpectcd" wvariables 76, 16 cnd 53 may te here for a
reagson similar te one montioned bzfore. Subjocts oy actuall; deal
with the to.t material in 2 concret: way; again, it is easy enough
to represent Lsk and Guoss, Instonces ond Storics in o pictoricl
manner,

The two originality variablces 21 and 49 can be explained by
their corrclaticns with their respective fluency voriables, ory
pr.rhaps, to bz flucnt in the Linc Meaoninse and Rorschach tests,
the subject hos also cventually te sive unususd responses. The
same can be spid for tuelir flexibility (Cuts.) scores. If 3 per-
con is fluent, he cuannot help changing his approach quite often

2t th: same time.
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" OIE 13 iy

FLCLLE 4.

VAR LA BLES

COTE NC. Vo.RILBELE ALR ILLDING T VAIUE P LEVED
477 Rorschach Fl. B2 21.2¢ <,001
48 Rorschach Cnts. s 16.58 <,0321
49 Rorschach <. .76 12.52 < L0
77 Lok & Guess Flex. .23 T.60 < Ol
5G Rorschach P.Q. 12 5% h.75 LO01
78 Ask & Guess 0. . 26 5.48 L0l
9c Torrance P.Q. 11 .21 5.26 el
71 Circles Fl. .12 4,98 .Ul
76 Aok & Cuess F1. .16 1.0l LCC1
36 Just Suppose Flex. .12 2.31 L1
a3 Unusucl Uses Flox. 18 2,30 Lol
82 Unusual Uses F1. A6 %.23 LCC1
T Tather's Cceupation .25 3.00 .CO5
a7 Jist Supposc . ' .17 2.87 LCus
3C Product Impreovement Flex. . L2 2. 04 OG5
36 0dd Animals C. Lol 2. 71 L2
79 Product Improvement Il. .13 D62 01
21 Linc Meanings O. L 2.57 .02
2.5 Line Mcanings PeQ. 7 18 2.56 G2
a8 Torrance T.0. 7 -. 14 2.07 .C5
55 Cda snimals Cats. 15 1.97 .2h
53 Stories ™1. .15 1.97 L5

This mizht be the crcativity fuctor %2(b) "eonceptual adaptive
flexibility". The concept of restructuring is important in this
type of flexibility. 4An individual -he possesges this ability
performs transformations by rovisine his conceptions of the situa-
tion and his tactico in dealins with it., Henle's rimarks on the
birth znd. death ¢f idezs beirs import . mt in cre.tive thinking are
pervinent. Percistently f£olloiing onc line of thousht is no
gocd. To be flexible, one has to ztandon old ideas and follow new
ones. It has all the cxpected marksr veoriabloes ut zlso some
variatbles whilch rerc cxpected to losd on the councrete, adaptive
flexibility ractor 3(&). The horschoch hus again appeared with
the conccptual rather thon the concrote type of variables - this
supports the.idea the subjects tend tc deal “vith the test in an
Zhstroct way. In Unuzual Uses (which v.as not expectid to have
a significont loading en this factor, but rather on factor 2{(u)),

a subjcet could be 2ltering his approach to the zituation and
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redefining it. slso, of course, thoere are wound tc be clements
comnon o both types of flexibility in thinkins. Guilfora (58)
s.ys, .. chanse of class w2y com: about Leeause of o troansformo-
ticn of weanins'' - hence the conneeticn bot vecn adaptive (shift)
and spontancous (chanuo of class) flexibility. It nust be

notcd that the writer is nct using "deptive flexibility" in the
gore way CGuilford doszs. For Guilford, mecasurcs of ndaptive flexi-
bility force tho subjcet to be flexible: in crder to attain a

N

solution, tho subject hoo to chonge his acpproach and adapt his

methods. In the Just Supposc, ..ok and Guess, Rorcchach and
Product Improvemont tests, the subject is not forced to adapt and
redcfine, thovh to cbicin original sclutionsz he nust do sc.  This
cxplains the proescnce of the orizinality variables 49, 78, 87, 36
and 21.

The ocecurrunee of the perceptual quality veoriables 5C, 90, 24
and 82 iz of intcrest. LReduefinition is surely o function invol-
voed in the pereoption of stimuli from unconmon angles.  In vicw
of the neontive leodin: of variabls 83 (Torrance F.Q. 7) and the
performence of this variable cnd the vorinbles Torrance P.Q. 1C
and T.Q. 11 on facter 3, it soull Loeern. that these variables cre
acting in ways cpposite to those eopzet.d. TP seoms thot PO 11
is the more unccmron viar of perceiving rtimuli in the Circles and
Incomplete Fiourcs tests that comprice the Torrance mea~ures.

This is quite lojiceod 17 one eonciders che type of ctimuwli iven.
This will be investigotod Turther under Hypothesis H 3

On the cvidence of Shrae rosultu, the riter's hypothesis of
distinet flexibility “agtors in beth the soantic eonceptuel ond
senantic concrete arcaz, how woen somo support. The pesition will

becomv clearer as the othor flexibilit- facters are discussed.
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"gelerance ~Ff cmbisuisy” (sce Chapier IT).
The occurrence cf varisbler 76 and 77 1s Jdifficuld to oxplain-

nu

ctk

it dve

[&]

.£it the interpret.ticn the rest of the variobles lond
this factcr. Th: atscnee of Picturc Frefercnee iz ddisappointing.
It must be thot preference for different typoes of painting is

scparate from prefoerence for rolatively siaple cecmetric figures.

TABLE 173 vii

FLOTCR 7.

VARTL\BLE

CCDE dC. V. RT.BLE NAME LO.DING T VALULE P LEVEL
1 Ao ‘ 6 8.22 <001

30 Inko~o~Pi~ure: Av.llc. .53 .91 < ,C0L

54 Stories C. .57 6.33 < ,C01

4 Chonsing Fijures ‘ - 57 .78 <, 0C1

14 Good Figures Chenze Do .13 5.97 LC01

25 Line Meanin~s P.Q. 10 .21 5.97 LCC1

10 Gool Firures Cat. 3 -.30 5,40 el

26 Lin. Meanings P.Q. 11 -.14 5.02 .0C1

77 Ask and Gueszs Flex. .16 FO LCCL

11 Good Pisures Cat. 4 —-.26 G50 L0001

76 ask ond Guess FL, .13 4236 Vel

64 Tcy Constructicn form .35 L.20 LOUL

89 Torrance P.G. 16 11 3.T6 el
12 Good Figurces Cat. 5 .18 3.23% LO02
13 Good Tisures Cot. 6 .19 3.21 .cC2

3 Birth Order L 2.74 C1

82 Unusunl Uges Fl. .11 2.20 LG5

8 Good FPizurcs Cat. 1 .13 2.09 .05

This factor is not clearly indentified. It night hove scme-
thing te do with the hypcihesised perceptusl factor 2.- "openness
of mercepticn, thouskh only marker verialble | appears. IHowever,
there are many other perceptunl variahles leaded on this Tactor
as well, Thus it 1s probably o pcreeptual cbility - perhaps a
kind of perceptucl oppreach to o situation, being able to take
advantage ¢f the possibilities inhercnt in a task. This might
account for the veriable 30 vhich is mecsure of the number cf
clements 2 subject used in constructing objects, and voriable 5.
in vhich a subject must ke aware of the implications in cach
Picture in crdor to arrive at an vriginal story.

If this can be interpreted as an "ocpen apiroach" 4o an envir-

cnnent, bein; avare of poczibilitics and expleiting them teo advan-
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individusl will ofton entvertoin unusu.l ilics - this is part of
the ability invoelved.

dote the eccurrcace o the v loss comuon perceptund
quality varichles 89 angd 2% ~nd the lo leading of the Ctis I.0.
Geoneral reosonin- 2bilify woeuld scem to plry 2 mincr part in
being zble to encorate hyposheses ond elawvcrate on conceptual
matericl.

The flu mcy wvariables meyr occur beetusce In boing fluent,
the subject hrs to clabornte on an idse and net perccive just one
aspect.

The dnterprototion of this facher is by no means elor but

>

the rain indicaticns of it meanin. are prosent. The ccecurrence
of the subsidiary variables ncoads nore resenrch t¢ clarify their
pogitions.

TLELE 1% xid

PLCTUE 12

VAanl. BLE
LoDE HO. VARLIBLE kAU LOADLLG T VALUR P LEVEL

27 Jake-o~-Firmure F1, .33 11.30 < ,u01
31 HMake-p~Fi-ur. Torn .32 11.15 <.001
23 Moke-a-Fisure Cots. .79 9.15 <001
20 Line Moanin-s Cata. .2C 5.2% LCO1
23 Line Meanings form L7 te 64 .001
29 Moko-n-Fi ure G- .52 A1l LOul
19 Line Icanin~s Fl. W20 2,63 01
15 In_tances Tl. .15 2,8 .02
&0 Product Improvement Flex. .15 D034 02
83 Torrance 1.G. 10 -.1z 2.3, .02
GO Torronee T, Q. 11 14 2.31 .05
17 Ins+tonces Crts. .13 2.1 .05

Toe out of throe marker variables apgpeor hers to lend
supnort to the interprstotion of this Tecetor as possibly being
"eoneretes, adaptive flexibility" (creativity factor 3{a)}. Tsth
28 and 20 have highly sisnificant lsadings. The Lorschach is
nissing yot cpain - 1t must definiicly be scen ns a concoptual

N

roather than 2 ctncerets fype of wesit, nerhaps becouse of its
cemplexity and ambicuity.
£0 .nd 17 have probably cecurred becouse score subjcets tend

to deal with these %e.ts in o conercte manner - which certoinly
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is easy cnough to underzst~nd.
This is the semantic, cinercte zounterpart ¢f factor 4 and
homec atiest cverything stated there can Lo restoted here.  The

-

distinctiocn between The TwWo T, Fues <

-

certent wrca is clear cnougsi.
Both types of content vprear in heth foetors bui coneeptucl con-
tont veriebles hove hishor leadinzs on f-ctex & and concrote cone-
tent variables h-ve hisher loodirss on this facter.  The ability
involved is dafincd s "the ability to shift or chance onc'
approach t2 a3 situsticn invelving comantic, etncrzte naterial”, In
beth Loke-a-Fiour. wnd Line "zanincs, the stimulus has continuelly
tc Lo rodefined arl meen in 2 diffecreunt vy, The rootructurings
principle common T.o Both wdaptive flexibility and originalifty has
beaen disecvsscd and accounts for the proson T variable 29.
walstance to rogtructurin- conld he enlled ”Gestaltbindin;” and
1. the cpposite of adrptive Jlexivility. Thurstone urcd the term
t> describe his {lexibilify of clu=ure Fuctor, but 1t is just as
uzeful ond »ertinont here.

Tne fluency varizbhles aypear buceause an individuel she is

continually adapting his appreach and redefinin. a stimulus must

curcly put cut many respenzos ot the sams tine.
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Vil LLiBLE
CODE NC, VARLABLE OLIE LCDING T V..Uz P LEVEL
TG nsk and Guess Fl. -5 1C.0 <,S01
77 ok and Guess Flex. LA g.20 <«.,C01
71 Circles Fl. W22 GaB8 LD
b3} Struc. Drwin~s fcrm e 5.99 el
5 Buibelded Fignroes 5 5,15 00l
37 Goiz I.0. .5 L9, , 061
73 nsk ond Guess O .32 .79 oGl
59 Tearene : P.0. 10 .2 a9 .01
15 Hidden Piruro. .oy .10 L.CC1
75 Torronce form .30 5290 Lol
2% Dince Meanin-s form .13 3.89 eleat
51 Serilblc Colour: Spaces a5 .79 ol
57 Struc. Drs -in~s Elab. SR .35 01
7L Circles Eiab. -2 %3.19 Lol
4 Ror .chmen Fl. 17 3,18 o022
6 Dnelosed Sroos -39 2.99 LLUH
31 HMake~~Figure form .19 2.8 L0065
5% Stories Fl. .27 2.56 .02
85 Just Suppose F1. 12 2,39 .02
AR Tiorochach Cots, L7 2,10 .05
25 Lins Meanin~s P.0. 10 -.11 2.006 .05
6l Struc. Dravinss P.Q. 11 .15 1.99 .05
56 Struc. Drawip=s O 19 1.96 .05

This is the mest clearly identilichle fozetor. It is very
strongly supportcd by all its nurker variables 5, 15, 51 =znd 6
and, thcrefore, is identificd es percepiual factor 1 - perceptuel
flexibility or Jizural rodefiniticon.

The foetor heg been Jound no times befoere. (Eatzum, 1951;
O'Sullivan et &l., 1%05; noff, 19%2; in Guiliord (50); Fricit ot

(33)).

The abilits hore ic "to chunge the functicn or sirnificonce
of structural clomcnt. of an ohjeet to usce thea in o new way'
(Frick et al., 30 )

The cohility bto isclate »nartz of larger oroanisctions ond
produce mev subvhsles by reorzanisation of line cloments, is
nceessar: to Ao well . on 11l the atove-mentioncd marker voriables.

Hedufinition involves chonzos of aeaning or significence
either with concrote (structur&l) or cohecpiual material: restrue-

turing involves chanreg in the direction of thinking., This point
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distinzuishes the rodefiriticon factirs from adaptive flexibility
and cricinalit; factors.  Ancther point which dictinguishes them
is that rcifofinition Lolungs to the converg.nt-jroducticon factors

., there 1. only cne correct soluticn in Eobedded Figurcq) and
restructuring btelongs to the divercent-producticn f.octors., Howevor,
in Enclosed Lre. s, there are actuclly cisht differont ways of
redefining the line 2lcments. Thiec is prch-bly hy its loadin; is
not kighly siraificont - it is reclly neither clearly o convergent-
producticn nor a diveorgent-proiductlion type of test.

pporently this redefining of line cloments is on impertont
part of the Lisk cnd Guess tost. rorhans subjects find it
accocsar: to actually rodefine the lines comprising the sk and
Guess picturc. The ~ame moy Lo coid of  the dorschoch pictures.
The cecurrznee of form variabl-s 58, 7%, 23 ond 31 iz intceresting.
Cne can understand the relaticnship etween redefinin- line
clements and achicving good forw or croonisction of lince cleonents
(which iz what the forn variablos mﬁabure).

The flucncy variables mor be apy=z rin~ here because of the
cimilar cincepts inhercnt in the seccring methode. Fluency is the
nunLbcr of reoponsss rade;  scores for all fisqurel redefiniticn
variables arc the number of correct solutions found, The two
gleboration varicbles 57 and 74 arc Qifficult te interpret in the
cuntext of thiz factor.

An interesting aside to noto iz that Witkin ot al ((1962),
reported in Guilferd, 50) found pogitive ecrrelations bet.ozn
their Embodded "iguroes Test nnd FID (Ficla indepindence-Jdepen—

dence) neasures.  The 1adtor meazurcs includued th: well-known Ded

]

wnd Frame ond Body ~djusiment tests. Tha FI tyne of person did
better than the FD person on the Embeddcd Fisures Test. This
neans thot the rerscn whoe pays too much attention to what he
sces and whe holds onte it, zhould e less likely to see changes
in the fijures «nd thus he lege likely to red.fine thom. This
aszaln tics up with the perceptunl modss aszoeiated with crzative
thinkinzg, viz. the ability nit te remain stimulus-bound and not

to vish to rensin within the stultif; ing boundories .7 safe,

ol

"movn" and ensily understood perceptions.



192

TALLE 1% xdv

™ Fralirs .
T.ovin 14

VARTATLE

CODs EC. V. RIABLE UIIE TCADING T VALUE P LEVEL
16 Inztonces Fl, .79 ic.a <, 001
17 Instances Cats. 7T 1¢.15  <.,CC1
TG Aask and Guess Tl., . 70 5.0 <.0C1L
77 Lok rnd Gues. Flex. e TPCTS .CCL
18 Instonees C .2 S.92 001
25 Line ¥eaninge P2.Q. 11 29 3B LSOl
25 Line Meaninrqs ¥.Q. 10 -, 2C 3.53 Nelgxl
19 Line eanin;s L. W52 3.0 ool
55 Juct Supprge Tl. .21 2,04 LLULG
36 Just Suprosc Flex. ' .20 2.43 02
79 Przduet Improvenont 71, 17 2,13 .05
ac Torrince F.0. 11 LG 2.11 .05

This is interpretad as the crentivity Tactor 1(b) - scmantic,
cenceptual flucney vhich 1: "the ability to produce many approprinte
ideas vhen dealins with soemantie, conceptual ~timuli". The woarker
variobles 16, 76, 55 nd 79 all appuar. Unusual Uses Flucney and
Stories Fluency oare miscing.  wne pesocible explenction is that the
subject tends to dezl vith these twoe tests in 2 concrete woy.
Indeed, Storics fluency ¢id zppear on the concrete content counter-
part (facter 3) of thi: factor.

The flexibility variables probably occur because, when
producing many ideas, subjects tend alsc tco chmn, ¢ categcrics of
ide~s ot the zoame time.

Since sheor quantity of cutput is the essence of thic factor,
it is not gurprising: the variables 26 and 9C have pesitive loadings
(both nre measures of common wiays of viewing stimuli). ocriable 25
has v nejative loading - 1t is a measure of a less common woy of

viewing = stimulus and hence did not occur vary ofton,
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Ao LLDLE
CCDE NC. VOAIARID 1078 LO/DING T V.LUE 2 LEVEL
oz Unusuedl Urcp PL, LC7 15. w«, Uil
O3 Unucual Usce Flox. or 12.3C <,0C1
77 Aslk and Guese Tlex. 10 5,95 ,0C1
12 Good Figures Cot. 5 -~ 25 5.30 LOCL
13 Good Pigures Cot. G -, %1 5.HT NVl
79 Products Luprovenment Fl. .21 1.96 Ll
20 Poogquet Improvemeat Fle-. .22 e hd 001
7C ~sk and Gues. Fl. .18 Lo4 Neex]
14 Good Pisures Chtros 0. .18 Gl Nelokt
&5 Just Suppisc Flux. .13 deld 001
a5 Just Supy use Fl. A5 3,07 LGl5
3] Gooa Firures Cat. 1 -.13 2.92 LLuB
a7 Just Supncsc © .16 2,70 L1l
£9 nerschach O .12 2.650 1
17 Instances Cats. .10 2.51 .02
75 .8k rnd Guess C .12 2,43 02
7 Tirth Urder ~.11 2.146 08
&5 Picture Frcfercnces .19 2.04 G5

Thig could he the conceptuzl counterpurt of faector 108, vix.
womantic, cenceptual spentancous floxibility (croativity factor
E(b). It is defincd o '"the 2bility fo produce diverse idcas
fulfillin~ certain class or catescry reguirements whon dealing
with scrantic, concepiual informaticn". Tests of this facter
mezasure.the degres to which a subjeet chanses szt without instrue-
ticn, i.o. cithout bLzingg foreed to (o sc¢. This iz the opposgite
of "inerti. in thinking". The ralatively unstrucuurcd situaticns
allew the cubject to do as ho wishcs ~ he oon chift et freely or
recmain tied to one mentol wety un “leo to break loesc.

411 threo markcr v.riablecs 2., 80 -nd 17 Lowve cppeired on this
Factor. M. distinction Lotizon conceptual adaptive fleoxibility
and this flexibility facter iz, Powover, net oz clear as the
ccnerete flexibility frcoctors. Thuon 77 and 86 hove cceurrad here.
Nevw o change of class may come about boecause of o tronsformaticn
of meaning (as cccurs in the ''shift!" activity in adaptive flexi-
bility). This could account for the conneetion between the two
t 5 of flexihility factors. It enuld zslio account for tho

yre
clearer distinetion betcen the twr ccnerecte flexibility factors.
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PELE 13 xxiv

¥LOTCE 24

VoONLeDLE
CCLE 10, Vol DLE ML L DIVG T ViLUE P LEVEL

ac Torranc. F.Q. 7 T8 G.722 <,0C1

Only one variable is sizmificantly loaded on thie facter and

hence mokes it impeseibls to intcryret.

TALE 15 xov

FLCTCL 25

VARI.BLE

CUDE TIC. TanLTLE LR LC.DITG T V.LUE P LEVEL
N Torranze F.0. 10 —-. 58 11.00 <« ,CCL
9 Toerronce £.4. 11 .62 1C¢,50 < . 001

.néther bvipolar deublet invelvine a prifcrcnce or ability
for interprctin~ line dras.inzs froa a comamon, obvious angle, viz.
sidowrys rather than from the front or from above, Again, such a
factor was hypothosised, Lat nore marker voricblee werce expected. .
It =ppecrs that this cbility vories with the type of test content,

since Torrance and Line Mownings P.Q.'s have appearsd os separate

factors.
TATLE 1% zryevi
FLCTER 26
V.LILTLE
:CDE NO. V.LRIAGLE I.MB LC/ nIuG T Y.iLUE P LEVEL
2 Line meanings P.Q. 7 T4 1G.60 < .001
89 Torrance P.Q. 1C .11 3.22 LoCL

4 odoublet factor which scems to represcent r rroference for
viewing line drawinzs Irom unusual anles (P.Qv 7 and P.Q. 10
i.e. from the front or froun ubove,) 3o fer voriables are involved
in faetors 24, 25 and 2¢, that 1t will be necessary to carry cut
further rescarch before the position can be stoted with any

certainty.
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CCDE HO. V. T IADLE B LOLDIVE T V.LUE ¥ LEVEL
-2 Toy Construction: No, B3 7.15 < ,0C1
of Piocos '

58 Struc., Drawin-~s foru -.19 T 506 .01

2.83 01

Ly Rorschach 1., A1

Unidentified - prcbably this fnctor involves some

flucney owility.

ToELE 135 woviid

PIOTCR 25

type of

VarTADLE
CODE 0. VARLLDLE 7710 LOATDING T V.LUE P LEVEL
£7% Toy Comstruction 63 7.15 < ,0C1
This factor iz impossible to interpret bzcouse it posscsses
orily cne gigrnificant londing.
TARLE 13 po by
FLOTOR 29
VARIADLE
(CDE NO, TARIADLE HOMD LOADING T V.ILUE P LEVEL
53 Stories Fl. o3 GL3G ,OCL
31 Make-o-Fi~ure form .27 ned2 .0C1
29 Mako-a~-Fisure -.26 BT 01
66 Picture Construction Flak .24 325 0L
22 Line weanings FeQ. 172 .21 2,353 .01
25 HMolze-a~-Fisure Cate., S 2. 61 01
75 Torrence form .13 2,56 01

An unidentified faclor - possibly some tyrc of perceptual

ability is involved (bccause of variztles 31, 22, 75),

ctherwiss

this is just an "error" foetor with no particuler ability under-

lying this collcection of variablos.



TATLE 1 EONXY

Tx.x‘u 1 Cv‘: ’4':

V.G LLTLD

cCDhE LG, VARLLDLT WabE LCLDTIG T V.LUS P LEVEL
61 Strue. Drovings P.Q. 11 - 40 - -
2 Animal Sortins Cats. +29 - -
60 Struc. Travinvg Poo. 10 .24 - -
£5 Ficture rr.foercnee .23 - -
%1 Mokceo-Ficure form .21 - -
+C Taintinz: ahility .21 - -

an unidentificd I cheor prebolly involving some type of percep-
tual obility (becouse oo variables 61, 60, 45, 31) or possibly just

2 meaningless ccllzetion of veariatvles ) an "oerror! fazctor,

CBLIQUE RCTATIUI TRSTUILE:
From Teble 14, it crm bo sein thal the fretore resulting from

rotating the factrr metri- 7blicuily involve voriables similar to
theze found by crthosonul rotation. However, wny o1 the smaller
locdings {significant in orthoronal rotution rosults) have heen
rototed out of the pieturs. Tl nunbor of sisgniticantly ~ londed
variables per fzetor in rcatly reduced and thus nakes the
factors cx'romely difficult to interpr 4. Cther ro.sons vhy
¢bligue rototion results . ro diflicult to interprot (ond danser-

us) h-ve been discuzsed in the scetion on factor analysis in
Chapier I1. .The cblique rot~ticn resulte bove been ineluded only
Tor inter:st.

Cne is not juztifid in noming the factors ne they. have becn
nomed from the ortheoonal rotatics rosults Hewever, 1f in fact
ve zctuelly do this, thon the oneters which correlate sipnificantly
at tho lﬁ‘lcvel of probability cre ns Jollovis (fr@m Table 15):

conceptual rlaboration/conceptual flucncy
cenerete fluency/concoptucl zdoptive floxibility
Factor 27/Facter 25 (unidontified).

Theso are wortsy of ncte zinply beczuoce it dees not lock as

m

thou~h all theo greativit; foctorr corrclats vith once another to
any marked extent. It scems ac thoush mout o them arc inde-
pendent mnd thus represent indzpendent cbilities or modes of

thinking.
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; R A Ca ’
(deciondl points amilfed ). CRLIQUELY-ROTATED PAGTOR MATRIX OF 3C PAUTOLS A'D 90 VARIARLIL.
TACTCR NUVBER |

VARILELE 1 2 % 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 283 29 30

1 ~07 =01 02 05 09 03 02 =08 =02 =1% (2 05 04 =07 CL 04 70 ~03 05 ~05 C4 Ol -02 07 0L -C5 04 07 -08 ~C3

2 33 0% -02 06 08 =08 10 07 -G3 0% -06 15 05 06 07 04 =11 =07 =06 02 06 02 -C9 04 06 06 08 ~04 04 =03
3 ~12 0C 01 0L 02 ~0% =11 05 02 05 -01 C2 04 08 =04 G0 =02 02 «02 —-09 ~0% 02 =C1 =02 0l 10 05 -02 02 0OC
4 ~01l =03 =02 «03 =15 =03 02 09 -02 02 -07 =06 =02 10 02 04 60 08 01 07 09 —04 -04 =14 0% =06 ~0% -06 Ol -08

5 -39 02 0l -C1 09 -0l -02 =01 C2 00 06 64 ~09 10 -~06 05 «~02 =02 =01l —02 ~04 CO =04 04 =07 -09 04 01 06 14

6 06 05 =11 02 02 =01 00 =02 01 -09 ~01 40 0% =01 ‘12 -01 03 08 04 04 ~03 ~03 05 ~12 04 01l -13 0 19 OL
7 =21 24 =01 3% G4 <01 =G2 =04 05 04 04 26 =15 «04 -03 05 00 ~03 09 08 =06 15 31 ~01 19 16 ©7 00 -15 06§
3 ~C5 =04 04 00 11 ~02 -03% 00 04 00 -05 <02 =17 01 00 00 O7 =01 «02 -04 94 21 -09 -12 00 -C5 09 08 06 04
9 03 02 =C1 07 =02 ~0%3 02 04 Ol =03 0% =11 ~44 01 ~0L -0% -08 ~02 07 11 55 64 =01 00 01 11 -05 01 =01 -O01
10 ~03 03 ~02 ‘03 03 05 01l -0 02 =0% =01 -06 ~02 <01 04 03 0% 07 =07 72 =40 09 06 01 ~06 11 08 01 -04 O1
11 ~04 <04 ~02 =02 05 =06 <06 06 00 00 04 06 -14 -06 <08 02 ~06 ~04 10 29 =17 =79 ~08 05 00 0 ~04 0L -C1 05
12 01 00 06 ~05 04 =02 01 04 00 03 ‘02 0% 90 00 -04 01 =02 -03 ~01 09 =15 04 -04 02 04 ~02 ~07 03 09 03
13 ~05 01 04 02 -06 <06 01 01 09 -06 ~01 01 80 04 04 =05 04 07 10 17 ~11 0L 04 03 04 =10 02 00 04 03
14 =04 01l =02 05 -01 01 05 02 03 04 -08 =01 ~41 01 03 01 02 02 =05 =32 =33 09 04 ~02 04 ~04 ~07 ~02 0% -01
15 ~02 <01 00 ‘01 07 07 17 01 <01 02 04 51 11 07 04 09 01 04 07 =08 =02 =11 ~19 ~09 ~06 09 04 01 -06 08
16 05 ~C2 00 =04 04 07 04 92 =02 <01 05 01 01 ‘01 01 02 0l 02 -04 03 -0L ~05 Q4 01 ~02 02 04 05 -02 05
17 08 04 =01 ~01 "0l ~0% 0% 9L 00 =07 06 ‘07 00 <06 05 =02 0% 00 05 02 05 01 06 05 09 ~03 01l ~02 -05 01
13 ~04 09 08 02 0% 14 00 32 06 05 ~03 <01 02 ~01 =02 =04 06 01 05 ~13 «01L 01l 09 14 ~0%3 05 00 08 00 OL
19 99 ~05 02 ~04 00 =02 0% ~01 0% 02 06 05 01 00 -0 02 -02 ~02 01 -01 01 04 «04 =05 11 =06 -02 06 05 O0p
20 32 07 04 05 04 01 01 07 =04 L5 01 04 =03 0% =03 ~02 ~01 00 08 00 =12 98 07 02 15 =02 -01 05 06 0L
21 75 G4 -0% 03 04 03 ~02 01 08 03 <04 =14 <09 =03 02 03 10 -07 02 00 -0l «04 09 12 17 OL 04 01 0% ‘04
22 42 06 05 0% 04 09 04 00 '1% ~03 09 04 0% =08 03 ‘03 <03 ‘00 0% 01 06 -09 02 43 0OF 09 00 -03 04 07
23 96 ~09 0% 00 02 =04 -05 =02 ~0% 02 05 ‘11 00 00 02 ~01L 01 <02 02 ~0%3 00 02 -07 -04 04 00 01 01 04 02
24 03 ‘05 00 05 ~04 04 -01 =05 06 03 00 =01 0% ~11 04 -01 =02 ~05 ~03 00 08 02 04 09 =04 06 09 =04 8% 09
25 43 0% 00 00 04 01 0% 05 00 ~01 07 <02 07 03 <01 01l 04 06 ‘02 X0 00 02 03 04 79 «0L 01 ‘00 =05 10
26 9% «04 00 ~0% 05 01 0C 02 ‘01 03 01 0% Cl 07 0% 02 <04 02 <08 0% ~05 02 01 09 -42 =14 03 ~01 -17 -08
27 01 =03 02 07 91 04 04 01 =01 (O =01 07 03 -03 03 02 02 -04 ~13 ‘04 02 =05 06 07 03 00 01 03 07 -06
23 0l ~01 01 01 84 ~01 01 <01 -~02 07 01 10 =01 ~06 05 01 01 -0% 04 -06 08 00 03 -17 08 0L ~02 04 <03 =18
29 24 01l =05 =01 49 03 0l ~0% 04 ~0% 03 02 <03 01 00 -0% 01 08 04 03 02 00 L2 22 03 12 02 03 ~14 ~02
%0 08 ~04 06 «05 =02 <07 05 04 ~10 4 00 11 <05 -0% 01 0 65 -01 02 02 =07 ‘08 01 ~06 -0F 09 =05 <02 13 ~05
31 ~07 "16 0% ~09 99 =09 07 11 00 =04 01 05 -05 06 06 06 =03 07 ~17 =04 07 ~04 ~06 24 =09 =10 ~18 -19 05 04
%2 01 «01 ~07 10 14 =09 01 0% 02 04 ~01 =15 ‘02 07 02 <03 00 00 -0 Ol -11 0L 01l &7 00 0L ~02 0% 04 00
3% 11 06 ‘04 09 06 =0T 05 05 00 00 01 08 ~Ch 01 =01L 0% 00 10 05 0% 06 04 64 0% OL =04 06 00 05 18
34 10 07 ~07 ~-1% 0 0L 04 =07 =01 02 05 06 ~06 ~05 <02 12 <04 07 ~0L 04 03 00 ~63 02 01 09 «01 -10 01 0©8
35 05 11 04 ©3 06 —02 07 00 06 0% =04 ~CL 04 02 07 =04 €0 =02 77 =04 06 =07 11 ~07 Ol -02 =05 -02 ~0% 00
36 ~02 09 0 06 00 06 =02 05 09 04 -02 =0% 02 06 03 083 01 =05 "75 01l =04 04 -0l ~04 ~02 ~04 04 =02 =01 =04
37 09 «02 11 09 =14 =14 =02 07 15 02 01 53 ~C7 «05 ~03 =04 04 =10 -10 <05 03 =05 0l -04 14 0% 0% 0% ~11 04
33 ~04 =02 06 ~05 <04 02 04 01 ~0L (4 ~02 03 00 =08 69 12 04 ~01 =02 04 00 09 07 24 03 «11 <09 -03 ~09 1%
39 00 01 02 "0% 00 0% 03 <06 02 C7 ~0% 11 -02 ~09 63 ~08 =11 =05 05 ~01 -04 03 -05 ~04 -0 ~03 03 03 =02 01
40 01 00 07 -3 05 01 =1% €9 0% =07 02 05 00 09 59 12 05 =03 ~01 =01 02 =02 (% 06 ~0; 03 ~0% 00 03 -02
4L -02 06 -11 0% 02 -05 ~05 00 02 0% 10 00 01 18 68 ~02 <03 02 -03% =02 02 <01 07 =09y 07 15 12 ~05 03 03
42 00 =10 04 10 =01 01 00 04 =11 "0l 01 00 01 11 02 76 01 03 ~0% 03 ~0L O} -12 01 10 04 ~06 Q) =07 ~06
4% 00 04 ~10 "02 02 02 =06 02 15 -03 06 04 04 01 =04 75 -03 05 04 =04 =03 UA ~07 =10 -02 -02 ~07 02 01 06
44 07 03 03 ~t2 ~07 02 09 =03 ‘05 06 05 04 =03 00 10 68 <02 10 02 =02 02 =11 C6 €4 =06 =20 07 09 05 -16
45 05 =0% ~01l 00 <05 <07 <16 04 ~02 00 27 -04 ~01 <1% ©L ~01 06 05 10 -02 -05 05 -C& 0% =26 =53 08 07 -02 09
46 02 =06 0 02 =05 00 —G2 05 06 02 =04 12 =11 03 03 ~12 03 11 02 07 05 06 -16 04 =03 63 02 03 04 ~08
a7 01 0% ‘0% 90 01 03 01 01 04 03 -07 09 -01 07 -05 00 <06 07 €3 01 00 01l ~03 -01 =02 =05 ~10 ~05°-02 11
48 04 C0 -02 21 07 06 04 =0% 01 0% 01 04 02 -01 ~01 02 ~02 0% =04 06 04 03 00 0% ~10 -21 ~04 -03 ~01 03
49 01 07 ~03 17 <02 02 0% 07 ~04 0% 00 05 ~04 04 =0% ~01 04 -0L =02 00 02 —~02 00 05 03 =04 =02 06 02 =01
50 07 -09 07 58 ~07 ~03 =04 ~03 02 -9 09 ~0% 01 =07 02 10 <01 00 03 ~07 00 02 00 24 -02 19 06 ~07 12 ~08
51 06 04 0% 02 04 04 ~04 01 =10 01 02 64 09 =12 =02 15 02 -01 -0 02 09 05 10 -03 07 10 ~05 ~06 -04 09
52 ~0% 02 =04 05 06 -01 06 =04 0% =01 ~0% 02 02 06 -03 03 01 92 -0 01 01 00 01 01 03 02 07 ~01 -07 O3
53 16 «10 =02 ~01 -04 22 07 =05 16 02 04 13 ~01 12 04 08 06 ~03 -02 -03 00 -01 ~08 25 -08 ~05 07 06 04 O1
54 07 0% 01 01 ~C1 05 01 <09 0% 06 04 ~01L 02 11 -04 -08 61 00 -09 =03 ~01 08 05 04 ~01 ~01 ~01 04 01 12
55 05 0% ~07 0% ~04 =04 ~05 05 0% &4 03 06 -01L 00 00 02 03 00 07 =03 02 ~06 ~08 138 =04 ~07 05 ~03 04 ~13
56 04 =04 17 01 085 =06 ~03 =06 06 63 ~10 12 01 03 01 -05 0% 00 00 11 03 02 -07 06 02 -12 05 08 -03 0%
57 ~08 04 =0% 06 ~-056 00 -04 -0% =02 04 10 11 -0% 77 =01 -05 -10 01 ‘03 04 ‘0L 03 00 04 05 02 -06 ~01 00 O}
58 02 02 04 01 ~03 11 =01 04 =03 0l <06 27 03 62 01 06 ~04 04 —-0% -01 ~07 17 07 07 06 01 07 =06 ~06 ~21
59 -10 -07 10 05 04 00 -0l 10 -01 &3 09 =17 0% -4 07 04 05 0% -03 00 04 =01 =02 02 =01 05 -05 01 04 18
60 01 <01 03 01 ~03 05 02 =03 =05 "5 =04 01 ~04 09 -05 03 ~0% 0l ~03 ~01 ~07 0% 13 -0% 05 10 ~04 ~0% ~05 ~09
61 ~04 =05 07 05 01 =05 =04 09 ~01 =69 ~0% 02 <05 15 ~02 =02 05 00 -08 00 04 01 ~02 17 02 -03 05 00 ~0%3 =02
62 ~02 04 ~0% 03 -13 05 0l 02 «06 02 -08 13 -03%3 00 05 =03 ~0% 01 02 ‘0l 03 =03 09 ~02 05 -12 =01 00 06 72
63 ~07 =06 05 05 07 =04 C1 00 03 01 0% -03 05 06 00 02 =04 ~02 01 -0% ~01 =01 07 ~16 ~04 09 08 08 04 09
64 0% 15 -1l =01 "0 ~02 =07 ‘00 07 05 04 0L 06 =07 =05 -08 44 ~04 02 01 01 ‘03 04 0 05 09 01 =09 -08 00
65 07 10 02 07 =07 07 «01 =07 01 01 08 '02 02 -0 03 =03 00 07 00 -03 03 =07 11 00 =03 06 ~06 01 ~03% =03
66 12 07 <03 09 01 =04 ~04 02 =04 =09 =05 =17 07 '51L 08 10 06 06 =04 06 07 ~04 ~07 Ol ~04 02 24 07 05 <09
67 00 02 96 01 06 0% =0 01 =03 =01 05 ~06 01l =02 03 =03 =08 02 ~04 ~01 ~07 ~02 06 ~07 03 08 05 03 -01 =04
62 -03 0% 84 0403 03 ~06 01 «05 04 =04 01 06 =12 ~04 ~0% 0OC -01 03 ~02 -03 —04 ~01 ~01 04 ~05 ‘07 07 04 ~11
69 04 .03 71 «06 =07 ~02 09 «08 ~02 -0l 08 ~10 ~04 01 06 -06 =04 0% .11 =01 02 .11 02 05 =02 02 ~01 08 07 07
70 W1 ~0L 26 WE 06 04 U6 -02 00 «02 03~-16.x03 o 03 G2 {09 00 03 Q0 08 -03 {1l 03 -03 03 06 <02 0C 1l
71 06 93 05 0% ~0% ~06 06 07 =01 ~01 ~02 ~0% -03 =04 02 -01 05 02 ~05 05 -01 01 ~11 ~06 00 ~06 06 ~05 00 -03
72 04 3% 0% -01 0% 07 01 11 00 0% 04 -03 =02 =04 <02 06 06 02 <04 01 00 ~08 -10 -05 00 ~-06 14 01l ~04 ~02
7% ~08 52 03 =07 09 08 ~03 05 <01 03 05 11 06 04 01 0L <01 00 D2 ~02 01l ~02 ~04 10 05 ~06 19 11 06 09
74 03 74 03 06 01 -03% =0% =06 -06 -0% ‘04 08 01 21 02 =03 ~01L «02 02 ~01L 0% 12 07 05 -09 07 =06 12 09 -02
75 0% 02 65 07 02 =02 ~01 ~02 1% 00 06 16 OO0 "31 -06 08 06 -07 02 03 05 ~04 10 -07 ~05 05 04 -13 03 00
76 02 00 «0% 01 01 02 95 00 02 =02 05 02 =02 07 0% 04 03 =02 01 04 <03 06 -02 =04 0% =01 04 =0% 0L 04
77 -0l 07 <05 05 05 00 88 ~02 02 02 -02 05 ~04 ~04 02 01 "10 ~06 05 -01 ~04 O©7 07 00 =06 02 07 -03 04 ~08
78 00 -0 03 06 <06 <09 83 09 02 ~04 0% 02 05 04 <07 02 -09 02 00 ~06 01 0% ~02 10 07 11 02 06 -03 03
%9 00 «0% 00 00 <02 04 05 ~03 96 02 04 05 00 ~04 03 02 ~02 02 04 ~02 02 <01 04 -10 05 07 00 02 02 06
80 =02 05 ‘06 ~02 03 07 -D1L 0% 86 06 08 08 05 =06 01 0% 04 08 00 -0 01 =01 ‘00 03 00 04 =07 01l 02 -05
8l ~-07 06 -01 01 <04 01 02 04 90 02 -10 -11 05 -02 01 Of 02 -05 =01 07 03 02 -02 00 -04 03 03 =02 04 -OL
a2 05 08 02 02 ‘05 12 06 OL =01 ~01L 8% 05 ‘05 Q0 0% =06 01 02 =06 05 ~05 D2 01 -04 02 -01 -09 02 01 =11
83 00 <02 =02 ‘05 =~0% 05 04 02 00 -0% 82 01 =02 ~01 02 ~05 01 0l =04 14 05 09 -03 -05 02 =13 ~02 05 02 =10
84 ~1%3 1% 01 -03 ~0% -07 0L 04 02 04 76 00 <02 08 ~04 10 01 ~08 «02 =11 ~05 ~10 ~01 ~03 00 ~11 04 =09 ~03 02
85 ~05 =06 03 ‘04 06 92 <04 09 07 =01 "P3 =03 =01 03 03 -01 01 02 «02 03 00 02 <02 ~07 04 -01 06 ~0%3 01 ~O1
86 04 ~02 02 «03 ‘02 9% ~03 06 05 =03 ~01 ~01 =02 02 00 0% ~02 ‘02 ~01 03 =01 02 00 =10 04 -02 04 =03 =01 03
87 04 04 ~0% =01 ~07 83 =02 0% =01 03 02 =04 ~06 01 ~05 05 ‘0L =06 08 <01 ~05 00 -11 <01 =01 12 01 01 04 08
88 07 12 04 ~03 07 05 05 03 =02 03 ~02 «07 01 ‘02 02 <04 =03 08 =01 09 06 -01 08 05 =02 -03 85 =11 07 ~01
89 04 68 30 ‘07 04 01 03 <02 06 ~03 ~02 =06 =02 =02 06 =11 03 04 =02 ~04 =11 02 =1 =07 02 01l -13 ~66 02 04

90 00 30 39 ~09 ~01L 02 “®2 08 ~-05 0l ~0§ 01 -02 ~04 ~05 10 ~05 ~0L ~06 01 0O Ol 05 00 =02 07 =26 8L 03 02
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Coien L TESULYS CF BFACIOR LHALTSTE:

Hoving revicwed and offered interpretavions of the thirty
extracted factzre, fhoere cre scveral cbservaticns which can be
node on the orthiosonzl results oo o while.

1. Eyputhosis H’ hzs been shown te b2 truc. The creative
thinkirz cbilitics of cnildren in the asc ronse 5-7 rears - at
leact in the souontic-—content arce - oppear to be very similar
to those Tfeund in older sulbijects.  The faelor structure which
bas eucrged, shows mony of the same footures or sanme types of
feotures found in studies cn adulis and adolcescents (Frick ek

al, %3; Guilferd ot £1, 533 Guilford, 50; Guilford nand doepfner,
55) .

althoush there sre bound te bo other modes of thinking invel-
ved, the moin structurc of creabtive thinkin can be secn 2F this
level. It appeaxrs to be an "cligorehie" type of structure, i.e.
there.are several "lar;e" abilities covering diffcrent types of
tests. There ir cortainly ne basis for a "mecnarchic view of
creativity (i.c. cne cnd only cne ability or mode of thinking)
or for an "snarchic" view (i.e. o differcont ability concorned
with cvcry tost).

The factors show the behavioural copacities, the psycholo-
sical proceszes used by individuals to deal effectively wwith
the task at hand.

2, Factors are net decisively and clearly distinguishable from
one another: several varichlez ~ppear on more than cne {actor.
This cculd be becausz, at this e, diffor-nt abilitics are
not yet clarls differentiated (as iypothesis H‘ states). This
would be in line with MeDov «11l's contention that new abilities
arc forued by groaducl differentirtion out of pre-existing abili-
ties. However, theore cre other pessible explanstions for
varizbles overlapping on severcl factors. The most likely
cxplomation is that crestivit, 1. » very complex activity - a2
Mednick-tyne thesry iz just not enouch. Crerfive thinking is,
very fluid ond cever-changing:. “hen 2 person is hein creative,
¢ dndulrer in many typoes of interdependent typ.s of thinkins.

Thus, if he thinks up m.n;” idezs, it is hithly likely that he
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concreta-information type of text is donlt 'ith in ¢ conerete type
of thinkins node ond the concelual-informazioin type of test is
declt vith usine a conecoptu~l (“Jut:mct) typ: of thinlming. However,
sone conceptual-infor.ation (purcly verbal) tzsts can be pictorizlly
represented - 1t l2ost in Imoopination.
an inkling of this idcen was actuclly stated in H ,(b)‘ “hon

the writer z21d thab Tor sensatic, conaept

ionn is ;iven in conceptucl or obotrect form .o . . . . and cannct

ti
be represenstd in concreto form or ot luast, is not handled

soncretely in o yarticulor oot

G Of . the 14 hypothesic.d croctivity ©.clors, the firgt 10 zre
relativ 1y clecr andéd identifirbl. (Ilucncy, spontonecus flexibili-
ty, adaplive flexibility, cri;inality onl o ak:;utlon)

The writcr's contentivn that adaptive flexibility ond origin-
2lity toth invalv: trensformations, but thot the latter iz concer-
nod esgpecinllr with unusurl transforaniicns, appears to have found
some suppert (sce foctors 1, 2, 4, 12).

Iynothesized fretors 6(&) and G(h) arc nat ot 21l elear (see
discussicn under factors 8 and 17).

Iypothesised Taetor 7 hos et ompoared

i

28 o .cporate entity,
tee. "fluency in the usc ¢l oiterinls”. It is thou ht that the
typey of variables uscd to mueasurc thie possibly-cxistent ability,
are inad-guate, or else .re rot worthwhile methods of zsccesuing
productz, ct least =ith thuse rels fively sinmple tests. Ferhaps
there cre different abilitice for each kind of materinl used and
thus there ars nct -~noush roprescntative varicbles of cuch king
t¢ brins such factors cut (if they sxist).
9. H., alsc cceme to huve rocceived some support, though not all
the hypothesiocd fretors ove avcrred. It would appecr thot
"perceptunl! Frotors (~& fefince br the writer) do exist.

H Fretor 1 is verr clerr wnd hos been found in many

ar
studics (refc to discussion undcr Tactor 13).

H 5 Factecr 2 - cpenness of oorcention - is not clear. The
ariables thou ht 4o mecsurc q fretor 3 (fcrm) hrve not appearc?
25 o diotinet fretor. H , did mention that if a "form'" faetor

wos found, 2laberation varicbles would probably hove loadin:s on
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repertoire of poszsible recponsmes becauoe he posscsses o wider
ronze of informaticn rnd con nekoe srocter usc of it. This is in
line wdth the nmeny cther findings nentioncd in Chapter ITT under
H s o

The sericus limitations of I.7. zesting are indicated by
these results. uasoning nd supplyinge correct information arc
tut o snall scetion oJ an individurl's repertoire of thinking
abilitics,

There is no sup;ort ab ol cr Schulman's findinzs that
openncss of percepticon iz o cvnldizion for croctivity. Tavle 17
shows the corrclations of all tho Torrance Tects' voricbles with
Encloged areas ond Changine Dicurce.  The only two variables

. . . 1 o
cerrcloting: vith Enclosced .reas at the Se

level of sispificance.
are the dsk rnd Guoess nd Product Improvement fluency voriables.
Variavlcs othcr than the Terrouce Testc which correoliatc
significontly with Schulman's tuc tests at the 5% level or less
gshow nc¢ particulor pottern of dependeonce er interrelaticnship.
Erclosed ..reas correlates -ith =1l the pointing veriables eoxcoept

Pzinting (originality). Precm the nnture of the starred varichies
in Table 17, if Incloczd arens is o nmensure of cpenness of pereeh-
tion, that cttribate wculd scer to Lo dinportant in claborating,
in producing ~czd form tnd in p.reeiving overloapping hidden
Tifures. It scong te be o porceptunl attribut. mich is of
little importince oo a conditivn for creative thinking.
Corcigdering Chanming Figures, if 1t nzosures onpeancss of
perception, ithen that ottribute scems iloporiont in thinking up
orizinel story themes in resyonse to picturcs which have 4o be
intarnroated (tho picturcs are structurced fteo Aifferont de;rees)u
These resulte are dissppeinting. Heever, Schulman used
different meosurcs of creativity (un:onventionality, theme varia—
bility, form initiation, physical cxpancion angd elaburation) and
then added scores on all ef thom teseticr in order to anolysce his
results. This ir not ~ cood i7.a beceause so uany differcent
abilities arce involved. TYorhaps o total creativity score on the
Torrance Tests would shew o relationship to openness of pgrcepticn

similar to Schulman's results, Schulman has oversiuplificd the
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TABLE

CORRDLATIONR 2F TR

ENCLCOED AREBAS

AND CHAMGING FIGURES TFETS ' ITH

QTHER CReEATIVITY VARTAELES

ENCLO3L.D AREAS
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CORLEL.TION
COEFXICIENT LEVEL CO

V..R1:BLE

Picture Conctouetion Crig.
Incempletc Pictures Fluwney

Incomplete Pictures Floxivility -

.05
©L02

L1

Incomplete Picturas Orizinality -~.C1
Circle:s Fluency -,18

Circles Flo-dbility

Circles Originality

Ask & Guess Fluzncy

Ask & Gurop [Mexipilidt,

Ask & Gueen Originality
Product luprovennt Fluency
Product Improvenent Flexibility
Product Improv:om.nt Orizinality
Unusual Uscs Fluwncy

Unusuct Uses Fleribility
Unusual Uses Orizinalivs

Just Suppcse Fluency

Just Supposc Flexibility

Just Suppose COriginality

OTHER SIGIITICANT CORRELDATICNSD:

Hidden Tigures

Line Meanings Form

Line 2eanings PoQ. 7
Painting: Usc of Colour
Pointins:  Gbility
Paintiny: Detail

Scribblz Colour

Structured Drowings Elaboration
Structnrei Drowinge Form
Ask and Gu.sc Fluency
Makc~s-Pisure Origqinctity
iIzke -a-Fizure: Avera ;e 1o,
Stories Crizinality

Toy Construction Form

.12
09
.19
15
.1
119
115
009
.08
.08
LOL
.12
.11
109

23

.19
20
19
.19
.20
.19
.19

CEANGING FISURES
P :CORRELATION 7P
RFPICIENT LEVLL
>,10 ¢ ,02 > ,10
>, 10 ~, 0% = ,10
2,10 1 =000 2,10
2,10 ; —~ 2> 410
A0 0 -,03 2,10
»,10 ' 02 2 .10
>,10 | -,10 » .10
L05% L002 » 10
10 i .05 2 410
»,10 | =,04 » ,10
L05% ., L,056 = ,10
>,10 ¢ -,06 2,10
>,10 ¢+ =,06 2,10
>,10 ! -,04 » .10
>,10 | .02 - ,10
.10 -,05 .10
> .lCJ : --.03 _‘_‘010
>,10 ¢ -,02 ~,10
>,10 1 .05 » .10
LO2¥ L -
L05% - -
LO5% = -
-05* ; - -
LOB% = -
-05* : bl -
105* g - -
005* ‘ - e
.CO5* - -
LO5% - -
- =20 LO5¥
- ‘l -46 OOOl*
- .32 LOOL*
. ' .19 .05*
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picture by usin comzisitc measurcs and b sssuming that both CFT
cnd FEAT (EBnelosed Arung) weosure "epenmess of serception vhereas
different abilitics arce invelved - o indicated by the porformance

-~

of the two teszts in the factor an-lytiec results.

VORD ASSOCTATIONS:

o

Exonples of the sraphs <btain:d from Quick cspenses ore shown
in Pis. 19, Throo cxasple sots of reszensce vwords to the words
"plack", "donce' and "elean" -~rc listed zlens the X axis and their
regpeetive frequencices o cecurrcnee alons the Y oxis.

The rosults io o t,plesal decrcosing cxponentizl curve very
similor tc Me’nick's theerctiecal zurve Jor ~ gincle individual -

2 strep-sloped hierarchy of rosronsg werds. The frequency counts
decrcane sharply ond then lovel off -syatotie-lly 1o the X axis.

A study of the types of werds oceurrin~ with kich and low
frequencic. @#ithin the sroup of 255 cuLildren, is instructive.
Unfortunately, dctoiled respeonscs could not be shovm on the graphs.

The most counch respense is nearly aluays the VERD pertaining

to the stimulus =ord ( &e tor-drink;  hou se-live). The next

[¢9)

me 3t commen respoenses are articles cgooccelntoed rith.the stimwlus
vord (0.5. house-door;  vhito—wall; bl&ch—craycn). ~lgo quite
cLumon ore rhyning ords (c.g. child-1311d; chairewhere; elcan -
freen), werde berinnin- .dith the same letter (u.g. housc~hecrse;
bell-hall; applo—ant), Iynonyms (u.b. houze-kia; child-baby;
dance-ballet) and parts o¢f the objeet given (e.;. child-hair
apple~juice; chaip-leg).

Unusual reoponsc: are recponsc: sivin~ the function oo
characteristics of the stimulus vord (c.f. vhite-sot married;
donece-nnke = ncisc), poersvnnl effoets of meaningg (e.g. house- cam

livin; black-Gorman cnd hombs), unusual objects cr verbs (z.g.
woter-seal; bl;ck—Bibl:) and zetivitics assccizted with the erd
(e.g. child-heove fung chair—musical).

Jimiliarly-~shaped ossociation ~raphs were found for Instoncces.
Exomples of thesc are gshoyn in Fis. 20, Icte the some decreasing
exponential curve of respunses aoainst frequencies.

The fact that cne chtains this kind of curve for association-

tyne tests does not necessarily sive support to Mednick's associa-
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TADLE 1T

ST VT T AT

TCILLAIICT TuETL INTC 3 GILCUPS

GROUPS

3 . 4 5 & 7T 8

SCORES :
IHTEOVAL
SIZT
O~
VERTIL
TLUZACY
T0. I
6CTP

SCORLCS :
INTERVAL .
RYAY

NOIT—

VELBRAT ,

CRIG. ;
NO, IN
GRGUE

SCIRES:

Ii.IToVAL

SIzz ‘
VIRSLL
FLU_..CY

uc. I

CT0UP

SCOTI5:

INTTRVAL

SIZE
vomaad
O0IG,

00, ILi

Gz OUP

0w
© 13,50 20,25 0 27.00 -

——

Lo

0-7

20

o
!
o

32

§-16 17-25 . 25-32

79

' . v
. . '

=6 7= 10-12 1 13-15 16-18 .19-21 22-24

13,75 20450~ 27.25= 37,00=, 20,75~ 47,50~
33,75 40.50 [47.25 53,75

o 3% 19 6 ¢0 1

33-:0  11-43 [49-56  57-64

T e oA 11 0 2

7-12 13-12 ' 19-24 | 25-30 31-36 37-42 ..3-48
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TARLE 19
KEVALUES INDTICATING DIFPERLNCES 117 T8 CCOURENCE OF DISFERENT
PERCIPTUAL QUALITIES ‘MONGST 6 CRE.TIVITY GROUPS.

DIVISION ACCCETING TC :DIVISION AUCORDING TO

WON—VEREAT, CGRIGIHALITY: VEABAL CRIGINLITY

VARTARPLE * AfPLEVEL: & ; X?* .d4f P LEVEL. C
Line Meanings P, 1:2C,87 10 ,02% ;,28 : 24,37 8:@ ,01% ., 32
Line Meanings D.0, 2:12,02:1C: ,30 1,22 | 9,60 8. ,30 ;.20
Line Meanings P.%. 3 9,30:10: ,50  .,20 | 5.64.12: .95 .14
Lire Meanings P.Q, 4; 8,77:10! ,7¢ 1,20 1 38,28  8:<0C1%* 1,37
Line Meaninzs P.Q. 5.11.30: 4° .C25% !,58 ' 5,02 &' ,25 1,43
Line Meanings P.7. 6 12.63:15: .70 ,22 | 5,03 8! ,70 .14
Line Meaning. P.Q. 7 18,4615 ,30 w27 : 16.79.12: .2C Ve 27
Line Meenings P.Q. 8110,51% 3 L03% 1,68 L 10.500 4 ,03% 1,68
Lire Meanirzs P.Q, 9@ ~ ¢ - = T Do~
Linc Meanings P,Q,10:15.,£3:15: ,50 1025 5 16.12°16: .50 FL.25
Line Maanings P.Q.11:22.66:20° .25 ;.30 . 36.8L'16: ,01% ! ,37
Torrance P.Q. 1 9.78: 4. LO5% .81 - 9,78 4: ,05% .6l
Torrance F.oQ. 4. 9.78; 4 ,05% 1,6l ; 27,88 4 .<.00L¥* .79
Torrance ToQo 7:23,47:10° ,C1* 1,30 £.89. 8: ,50 ,20
Torrance P-Qtlc 83. 70 20 <, 001L* :-51 ‘3-:7'16f<oool* 040
Terrence P.Q.21'82, 7"15 <, O01* .51 ¢ 23,51:12% ,05% 1,30
Structured Dr.P.Q. L. - ' - - - -
tructursd DraFiQ. 7.15,60! 100,20 .25 ¢ 0,42 8 .01%¥ ..,28
Structursd Ir.P,G,.10: 6 o2 1) .50 25 5,8L:12  ,7C .20
Structurcd Dr.P.G.11° 5,3C°10 .90 14 12.,01°12  ,5C 22
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1 1 1
1 2 3 : 4 5 6

Creativity Groups: non-verba)

FIG.21: Graphs of ‘the means of Perceptual Qualities of the
. Line Meanings test for 6 creativity groups (non-verbal).
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1 2 3
Creativity Groups: verbal

FIG.22: Graphs of the means of Perceptual Qualities of the
Line Meanings test for 5 creativity groups (verbal).
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FIG.23: Graphs of the means of the Perceptual Qualities of the

Structured Drawings test for 6 creativity groups.
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FIG. 24: Graphs of the means of the Perceptual Qualities of the Torrance

non-verbal tests for 6 creativity groups.
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It secan thot the niddlc oripinality groups 3 2nd @ produce
meat of tho d:pth or threc-dimengicnal responces to Line Jdrawings
(P.Q. 1) - the pattorn i3 net s hypsthesisee. Fer .0 5 and 3
the pattern is difficult t¢ zee, Tho o extrem. Zroups 1 and 5
gcom o zive more T.Q. 9 and 3 responzes then the middle sroups,
p.rhaps for differint recscnug. For instancu, F.Q. 5 is "rearrange-
nent of stimulus lines". TForhzps weth growrs 2 -nd 5 found stimueld

difficuly to interrret and so <dtored thelr confi~uratisns, or
parhaps sroue 2 found this go, but _rcun 9 were not bhound b wvhat
ther wers ~iven:  they weore nit ofridd te 2iter their envircnment

in order to perceive —nd interwnrst stimwli in o mere sctisfactery
manner,

Groups 1 and 5 save mere back vios respinges (2.1, 2) than
the middle criginality groups - this also does nit fit the hypo-
thesis.

In the Yorrane: fLests, more origirsl subjccets tended to ~ive
mere three—dimensional responres (7.0, 1) then the less original
subjeets: o very gimiler pattern wng found for F.Q. 4 (panor;mic
or vista responscs, which -duc involre throc dimensicns), 7, 10
and 11. Thus more criginal subjects interpreted mere views from
above, thce front and from the side than the less criginal subjects.

In vice of the netures of Circles in the Terrance Tests, F.Q. 11
woeuld be the mere uncoemmen angle of vicwing en ohjoets It i3 net
unusual to make a cirele inte a face or 2 ball (front-cn viewin;)
but i%t is unususl tc make ¢ circle dinte ¢ profile sJace or a Tich
becausc preater transformationg maid adaptions are involved., The
o reetions of tho Torrince Tegts uscu for the perceptual quality
scorin: (Incomplete Migures and Circlew) shoul?d have becn kept
soporate for this purpcse, o viciins el nay be unusual for
one type of test and act for anothor,

The results wbove @0, hciever, indicate that oricinal sub-
jeets tend to vie. cbjcets iroim losy commen les and introduce
"extras!" (three-dimmmsicns, vistas) into tucir interpretations of
plecturcs 4o & rreafor oxtent than non-originel individuals.

There woere no significant diff.rencog wen-st the six groups

on F.0. 2 (incongruity), 2 (emissicns ol parts of stimuli) and 6
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(rcpetitiuns of, rc;pcnsus). e hyrsothesis that less creative
gubjeets weuld use noere i thess types of responces had not been
sunported,

Considering
2) Division of crectivity sroups according e the Torrance Tosts
of verbal orizinality, differcencor werc found on Line Meanings
T, 1, 4, 8, 11, Torrance U.Q. 1, 4, 1C, 11 and Siructurcd
Drowin-s P.Q. 7.

Thus it scems that Jdiffercatial =2bility in non-verbal and
v.orbal orijinality thinkin, is reflocted o some cxtent in the. intor-
rretation of line drawings beeous. there are no differoncas amcngst
the croups on T.Q. 5 or Torrance r.0Q. 7 but ther: ore on Line
Meoninss PoQ. 4, 11 and Stmictured Drowinss D.0. 7.

Acain, for Line Moanings ¥.Q. 1, the middle jrours ~ive moat

nstances of this tyyre of rosvonse. The patterns Tor Line Meanings
r.Q. &, Terr.nce T.G, 1, 10, 11 arc similar to those found for the
non-verhal diricion recults - responces inercase with inecreasing
verbal originclity (as hypothesi :\) Th. saome cecurs with
Structurcd Drowinge I'.D. 7 (view fren alovc), vinlen is zg hypothe-
gised sinc. v.0Q. 7 1z unusurl, snd also for Line eanings F.Q. 11
which is opposite to the hwiotheris singe T'.Q. 11 i3 a common

viowling anclo. This nirht be cxpecizd, thcu:h, since we are

galin~ here with indi--icuzls criincl thinkers when dealing
with verbal rcthor than 1ith non-vertal information such as given
in Linc Mcanin-s,

Tiesults on Torrance v.Q. - (vista res;anscs) ar: disappointing
gincce tke numbor ¢f responsce docreacs with incronsing oriinality.
This iz difficult to oxpleoin. For Linc leanin e P.Q. |, the result
is similar to P.Q. 1 - it iz the niddle oriqcinality ~roups 3 and
thiat give mogt instances of this type of responsa.

From these results, it would scem thatl the vicuvin--ansgles
P.Q. 7 and 1 and the Torrance depth rosponsc (v.¢. 1) arc the

hest perceptunl qualitics on vhieh to distinguish origingl thinkers.

nBSULTS &N STLRY CLVEGCRIES:

The results ohtained froa comparing th.e performance of the

members of six criativity groups on the ninc stery categcories
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listed under hyrcthesis M,  in Chopter IIT, ore iven in Table 21.
Thz actunl frequencics sceurrirns in coch ~roup ars given in Toable 22
X wvalucs giznificant at +he .05 level rr less are worked ¥, ie.
the fregquencies of the story catescrics marked ¥, differ s’;nific:ntly

aminsst the cix croativity oroups.
Censidering
1) Divisicn of crcoativity csroups accordin: to the Tecrrance Tosts

of nen-verhal orisinality, sisnificont differcnces werc found

amongst the groups on categeries ¥ oznd J (.CC1 1levil of signifi-
conce ). Differences amons.t the eroativity roups were also

frund on cateseries & and D, but only at the .10 level of signifi-
conce.

Cotezory & ois 1 .2elled '"T.V. and fairy story-tipe story
themes'. The pztiern of differences cmeazst the roups is rather
indistinet. Megt of theso thonos were found in eriginality -rcups
1 and 5, i.e. in cnc high and <ne low orizinality roup. This is
oifficult to explain. verhans this type of siory-assessing methed
is inadegquate or perhaps this reguli wcull not be repected in
cnother exporiment (this aprliecs, of ccurse,; to the cther results
as well).

Crtosory & is "use of discontinucus sentenc:s''. The result
is distinect and in line with the Lypothesis. Thoe numhor of
instances of this cotegers Accreases ith increosing originality

More criginal individuals usc this {ype of recponse

o

coresd,
much less szldcz than liss wvriginal osubjootz.  Thus hizhly cricsinal
subjects scem also t¢ posscss greater vorlal nbility (and‘thus
creater flucncy of ideas and rese-production) than rclotively
uncrisinnl suhjoects.

althoursh certezorics 4 and D shew significant differences cnly
ot the 1% levzl, the results ar. worth studyins. Catesory 4 is
"themes c¢r destruction”, c.z. killing, earthgunkcs. It was hypo-
thesiscd that the more creative th. individusl, the morce he would
usc this typc of thceme. In cetual foet, groun 6 (high cr(ativity)
dves have the highest occurrcnce of destruction thomes, sroup 4
is next ond then greup 2. Thus the results are nct cloar: we

M

cannot say Shapiro’s and Guizcls and Jackson's Tindings on the



TABLE 21

X* VALUES INDICATING DIFTERLECES TN THE OCCURRENCE CP

DIFTERELY TYPES QF STORY R

NS}

™oy

PCNSEE AlIONGET g CREATIVITY GROUPS

DIVISION

ACCORDING TO

NOW-VERBAL QRIGITLITY

STCRY X P
CATEZORY V.LUE af LEVEL C

A 24,21 15 L1 ,30
B 6.36 4 .15 .57
c 0100 40 .00 .59
D 7,03 4,10 6L
E 48,21 10 =,001% 11
I - —_ - -

G 18,63 15 .30 .27
H 14,97 15  L5¢ .25
J 20,35 4 LCO1* ,59

DIVISICN ACCORDIRG TO

VEDBAL ORIGINALITY
.. 2 P
VAiLUE df LEVEL
20,70 12 S50 .28
24,50 4 LO01% .81
2,63 4 .50 .58
0,60 4 .95 W22
13,55 8 .10 $25
30,44 12 LL1* L35
7,76 12 .80 17
6647+ 4 .80

= ,001%
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TAELE 22

STCRY CATEGCRY FRECTENIINS COCCURLING

IN 6 CREATIVITY GROUITS.,

DIVISTCUS ACCORDIVG T DIVIZIONS ACCORDING TO
NON=VERBAL CRIGIHALITY. VERBAL CRIGINALITY

CREATIVITY GRCUF NG, CHESTIVITY GRCUP NO.
.1 27 3 4 5i 6 . I 2T 3 & ¢ 5

116 . 33 45 15 10
25 19 c o8

5 CAT.. G 45 3al 210 12
4 o -
3.9 19 5: 1 €
: : 2
0

2c 25 15 2
14 0 11° 11 0
! : ‘ : 3 ' 1 0
Means : f L7680 .80 ,78 .88 .55 1.0 lleans: | .72°0.96- .83 14 06
CAT.B 11 312 CAT.D 1 77 0. C 0
Means : 09 1 .08: Means: ¢ L04 .09. G 0 ! 0O

R

AN

-

cAT.C1) 1 27 3 Gi o1 CAT.C 1T 1, 3. 20 1.0
Meang: ¢ ,C6 ,023 ,035 0 ,C38. Moans : ;.012{.038 041 ,C71 ¢ C
CAT.D1; ©C1 2 5 0! 5 :uai.g 1 1. 3 3 % 02
Means: 0 o .195: _ﬂbanh. ;.812:.038 062 214
Gl 65 55 3G: 10
1. 14: 19 15

2’ Z . 5 3.

CAT.® {CAT.E

O o

Means: | .45 ,30 .31 .33 1.58 .33 eonsi .26 W35 .44 429 1.5
CAT.F1° 0. 0 1 i O cF1I 1. C 0 0 0
Means: @ O 0 L.Cl1 o O Lleans: ,012 00 0 0 ;0
CAT.G O - 36 48 200 9 4 CAT.G &0 10 4% 29 10 i 7
1. 70 14 25 £: 5 3 1 18, 2% 12 2,03
2¢ 6 8, B 5 4, 0 2 13 10 5 1 ©
z¢0 1 12 7 2 S S G 30180 3 2 1. 0
uﬂeans: ‘-.L. 45 1.00 l73 067 i .84-; .50 :l:l(..‘a.ns: 1037 '65 .58 050 ; 036
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40 320 17

CATLWH O 1
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1
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Means : L5312 'Muans. 11,287 .85.1.38 1.6 1,
J . .. . .. R

CAT.J 1+ 130 11! 13 0. 2 . 1! 27 11 ¢ 2 ©
deans: * .72 157,15, 0077, Meens: 435 .139 0,143 . O
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FIG.25: Graphs of the means of the Story categories
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crecative poreen's usz of fontasy and wrimary process heve heen
substantiatcld uncquivoezlly. The pattern fer categery D is mere
dintinet, thc cccurrcence T humour in story theones increasing with
inerensin: cricinality (25 was hyp:thusised). The similarity
betwoen original thinking ond humcur has been discusscd in Chapters
IT and III. Toth coften invelve the surprisinsly apt juxtapesition
of incongruous chjcets or citunticng. Thass results lend support
10 Getzels and Jocksen'c, Shapire's and Zarron's findings on the

Te,

~d

usc of humour by nore crizinid noo

Considering
2) Divigicn of crectivity groups according 3o the Torrance tests
2T wverbal crigin-iity, significant differences were found amonss
the six creativity srouys on catepcrics B, G rnd J,

Catcrmory J results are similas to those discussed chbove for
non-vertal orizinality groups.

Catesory D is lshelled "irrelevonecy in story themcs', The
results are guite clear. The aumber cf irrclevant story thomes
decrcases with inereasing orizinality. Thic is as vas hypothesised.
The orizincl thinker coan ceordinzte his icdess to form o cohesive
gtcry theme relzting all the asgpocts of o stimulus picture. He
does not have tec wander off intc irrclevancles or "strain” the
plcture ccntont to fit a fomilirr story.

Crtegory G is Description, i.e. the story nroduced is nothing
more than #n Inventory of the aspects of the stimulus picture. The
distributicon ¢f frogucncics is eclcor here as well. The ccecurrence
of pure descripticms of the picturcs decreaces with increasing
orizindlity scores. 'he original thinker is at no loss for ideas,
he does not hove to or does net like to tcke the safe, uninteresting

way cut as much as his relatively unorizinal contemporariss.

STRUCTURE JED CLE TIVITY:

The four secticns of the Struvctur:d Drawings and Stories tests
differcd frem one annthor in the cmount ef informetion with which
the; provided the subjccts. Thus in Structured Drawings, the
1t

number of "clues" given to aid the subjeet in his interpretation

of the line dravingss increased thriugh the four stazes or sections,
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In Stories, the nunher ¢f clucs dJdecreascd steadily, i.c. the
pictur.s —ob pro rescively more voasue ~nd agpbisucus.

The results of comprring the subjeets' perfermances on theue
tests for erisinality, flexibility ~nd forml scurec, are siven in
Tebla 23, The T levels norked * indicoto the variables whose
fregquency distributicns éiffer cignificantly at the .CO1 level

cnengst the four "degree o strusture” coteporics.  The column
"M contoains thoe contingoncy ccefficiont for each variable. Table
24 pives the ocetual froquency counss T czch dezrec of struciure

~»¢ focr all the variablos ond Ihig. 26 shows sraphically the

L
digtributionz of wmonns for the four dejrec of structure, catesories.

-

wnly the variables Structurcl Provinsgs criginclity, flexibi-

"

lity ond Torm show gipnilicant differcnces amongst the four

ructure coiescrices.  The two Stories veriavles have not hehaved
as hquthﬁ51bv9 in H 4 - there arec e gignificant Jdiffercnces in
fluceney or criginelity ccoree arennst the four picveures.

The pattern of nenns for Structured Drawings crizinality is
exactly 28 predicted. o structure (¢cr amount of infermaticn)
inererses, criginulity scores docreasc (vaotheﬁls H, (a) ). This.
was distinet inplications for cducoiicnel metheds which will be dis-
cussed in Chapter VI, Tou much infecrmation chvicusly reetricte
individuals - it cdeererces their chances of produciny original
TESPUNSLE,

The pattern for Structurced Zravir = flexibility is the exact
sprosite of that fer the criginality _cores and iz in line with
the pattern predicted for less erzative children, .8 the amount
of information given in o stimulus increasece, cubjects cre mere
Tlexitle. Thus awbiguity and uncertointy rostricts flexibility
- individuzls tend ts svick to foo categories of responsces, The
differences amongst the four scrics of picturcs evantually forces
the Individual t¢ be flexible - this i: inherent in the test
matcrial c¢ince cach serics of drasince Talls into a different flexi-
bility; catesory.

The form variable hoas not perforn.d as exizeted, Form is
best din catozory 4 (rs 2.as predictcd) vnich is the mcst struectured

catesory, but it is next best in ecotesory 1 which is the loast
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TARLE 2%

K*VALUES INDICATING DIFCERLNCES AMONGST

4 DIFFERCET DEGHEL OF STRUCTURE CATEGCRIES

TOR 5 VARTABLED CF THE STRUCTURED

CRA TGS AD STORIES TREGTS

2 P

VARIABLE VALUE af LEVEL C
Structured Drawirss CUriginality 65,25 12 <, 001* 27
Structured Drawinzs Flexibility 82456 9 <,001% .28
Structurcd Drawinzs Forn 32,38 9 <.UGl* 17
Storier Fluency 4,23 9 .90 07

o

Steries Originality 14.25 .10 .04
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TLELE 24

STRUCTURED DRAVINGS SuD STCRY PREQUEHCIES OCCURRING

IN 4 DIFFERENT DEGRTE CF STRUCTURE CATEGCRILS

STRTATURSD TRA JINGS 3TURICS
SCCRE GROUP DEGREE COF STRUCTURE ?SGORE GROUF DOGREE CF STRUCTURE
CRIGIIALITY 1 2 3 4 PLJTNGY ' 1 2 3 4
U=l .94 11% 164 173 ? 0=2 © 183 153 150 159
243 89 75 H2 48 i 30-53 . B2 67 66 56
45 38 35 11 11 : 60-8) S 14 10 1% 16
6=7 © 10 7 4 1 50-119 . '3 3 4 2
8-9 ' 2 1 2 O ' leons: 1202,7 130,1 242,1 20C,3
Vewns 15.5 13,06 9,6 5.8 :
FLEXIRILITY © RIGINALITY
1 1 2 1 2 1 0-,5 . 173 194 192 171
2 . 3% 12 2] 4 1-1.5% 42 27 27 41
% 91 60 44 31 T 22,5 . 14 3] 8 16
4 108 159 18C 196  3-3.5 4 3 6 5
Means 24,5 25,0 25,8 28,0 ©  Means 4,67 2.79 3.00 4.43
FORI
35 ' 5 7 4 3
68 41 49 36 22
9-11 104 1%2 141 145
12-14 80 45 52 63

Means: = 73.4 66.7 T2.. 7/.8






TABLF 25

XVALUES INDICATING DIFFERENCES ~MCNGST 4 DIFFERENT DEGREE

CF STRUCTURR C-TEGORIES FOR 6 CREATIVITY GROUPS

DIVISTING MO DDING TC

2338

DIVIZSION ACCLRDING T

NON=-V. 22AL CRIGINALITY VEEBAL {(RIGIWALITY

CREATIVITY X2 2 ;"xl P
VARTIAZLE GRCUT - VALUS af LEVEL ¢ VALUE af LEVEL C
Structured Dr. 1 139,27 9 <.001% .22 70..0 9 <,001% 22
Crice 2 S40.3L 9« 0UL* L33 22,77 9 LC1¥ L33
3 16,91 9 L5% .33 6.16 €& L5C 32
ﬁ H 10,67 6 .lo l:)6 13956 6 005* 050
Structured Dr. 1 F3%,0% 6 < W001¥ .30 55,84 § <,001% ,45
Flox. 2 129,67 6 <.,001% .28 ;6,06 6 .001% ,32
3 l6ol? 6 cOl* '33f 6-36 6 050 ¢58
-jr . 18a gC 6 oCl* 045 19! ‘2 3 (o(‘Ol* 028
Structured Dr. 1 123,47 9 J01% .25 53,50 9 «<,001%* ,28
Form 2 “1%.66 9 2 2C 20 15,45 9§ L10 28
5 I .20 W27 27.72 G JCCL¥* ,58
4 Te2 6 + 30 27 4458 6 LT70 »10
Structurcd Ir. 1 (BZ.87 9 < ,001% ,39118.6 9 <,001% ,40
Change No, 2 68,05 9 < ,001% 41 60,75 9 «.001* ,49
3 26453 9 LO1% 0,41 21,67 9 L01¥ .53
5 "10.94 6 .10 36 16.48 & LO01*  ,54
Storie s 1 T45.34 6 <L,W01* .33 57,39 6 <,001% ,28
Fluency 2 9,21 6 « 20 17 21.23 & L,01% .32
3 § 2-45 6 .90 cl-;'r 5!?0 6 -50 l32
4 %1,19 6  «,U01% .12 23,31 6 <.001¥ ,57
Stories 1 fe31 6 » 50 .11 16,04 & 10 L4
Criginality 2 4e3H 6 « 70 .10 8,22 6 .20 .20
3 : 2136 6 -90 .14 ‘1-80 6 -70 -28
1 9:_7)8 6 020 120 54‘ 6 105* 0‘1-9

0 283



TABLE 26

ME.NS OF 4 CRE.TIVITY GRCUPS (W SELECTED VARILELES ACCCRDING

T 4 DIFFERTLGT IEGREE OF STRUCTURE CATEGCRIESD

DIVISICH ACCCRIING T DIVISICN ACCURDING TC

NON-VERBAL CRIGIN.TITY VERBAL “RIGINALITY
STRUCTURED DRAJINGS
CRIGINALITY
CREATIVITY DEGREE OF STRUCTURE CRTL..TIVITY IRGREE oF STRUCTURE
GROUER NC., 1 2 3 4 GRUUPR KC. 1 2 3 4
1: HMeans 2,13 1,24 0,61 G,82 1: Jean: 2,26 1.74 C.84 0,924
2: Means 2,26 1,87 1,09 ¢,90 2: lleans 2.23 2,07 1.6C C.81
%3 NMeans 2,56 2.42 1,18 1.21 %: Means 2,07 2.86 2,50 1,64
4: Means 2.18 1,91 1.94 C.68 43 Means 1.72 1.5C 1,05 C,11
FLEXIBILITY

1: Mzans 3,27 3.47 3467 4.08 1: Means Ze32 3.538 3,71 %77
2: Means B447 3.7C 3,76 3,50 2: Menas 3.,%31 3.,8% 3,71 3,86
31 Means 3.52 3,73 3.76 3,94 3: lleans 3464 3450 3.87 3.93
4 Meang 3-66 3!55 3-65 3-98 4z Means 3-28 A,44 3-67 11'--67

FCRM
1: Means 9.8 5.2 10,0 9.8 1: M_anws 5.7 9,7 10.0 10.4
2: Means 10,1 10,2 10,4 10.6 2: Means 1¢,.5 10,2 10.5 10,6
3+ Means 11,4 10.6 10,7 10.8 31 Mzans 11.C 1,4 10,4 11.1
4: Yeans 10,8 10,4 1C.5 11.3 4: Mcans 8,8 9,8 1¢,0 10,8

CHANCE NUMDBERS

1: lLieans 2.13 2,84 1,80 1,88 1: Menns 2,00 2,11 2,03 2,33
2: Means 1,95 2,70 1,61 1,70 2: bleanc 2666 2.79 3,00 2.44
Z: Means 1.91 2,70 1,79 1.73 3: Means 1,64 1.98 2,00 1.94
4: Means 2.05 2,6C 1.6 1.56 4: Means 1.74 1.98 1,64 1.28

STORIES

FLUEKCY
1l: M¥eans 2%.3 22.4 21,5 19,3 1: Heans 25.2 %t.1 42,C 36.3
2: Means 3.4 2845 30,5 28,8 2: Means 2542 3146 3106 3545
3: Means 28,9 28,3 37.3 2643 3: Means  24.7 35.8 55,7 38,0
4: Means  32,% 29,5 4C.4 45,2 4t Means  22.5 32.3 38.6 40,1

CRIGINALITY

1: Means 0,28 0,21 0.24 CW38 . 1: lieans L35 0.69 0,68 1.08
21 Means C. 19 Q, 12 0051 Q.68 2: Mean- 0,26 0'50 C,79 Ol78
%3 Merans 0,38 0,36 0,41 C,61 3¢ Means 0,26 0,58 C,96 0,73
4: Means 1.C8 Cub% C,57% C,79 41 lleans 047 0,89 0,71 1,31
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FIG. 26: Graphs of the distribution of Structured Drawings

and Stories variables according to 4 degrees of

structure categories,
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The first threc creativity groups show distributions of means
identicnl to thoese for the s~nple 20 o whole on Ctructurcd Trawings
criginality. Fer creativity _oovp ..y the differcnces aren't sig-
nific-nt, thcush the distrituticn is somewhot similar. This ccould
mean that hishly orisinal people arc not offected by differeni
deprecsg of structure in atimuli to the same -xtoent as less creative
people., They can naintnin hih crisinality scores in the face of
chanzing stimuli.

Th: first threc cr.ativity -riups show the same pottern of
means as the siaple ag a wheole on Structurcd Drawings flexibility.
Group 4 (highly criginal) shews o slishtly different distribution.
They =re least fl.xiblc in the two middle structure groups and
nost flexible vhen (a) the atimulus is hiskly structured (then
they are Tcrced to b2 flexible ky the nature 21 the test material )
and (b) “hen the stimulus iz 2lmost conplotcly unstructured,
Urlilke the less c¢rontive subjecte, they con o flexible even when
dealing with very vaguce, anciguous stirulid,

Gain, the Cdatributions vor the variable "fornm', are not as
hypothusised. Croup 1 shous roesult. cimilar to those obtained
for the vhole srmple.  The other creativity sroups, thoush the
differences arwn't sisnificont, show very much the same distribu-

iens. Thus porformance on "ferm® is not -ffected by the level

-

of a subjoet's crentive =bility.

The picturc obtotined from crootivity sroup 1 on Storioes
fluency is cxoctly s hypothesised Tor low-creativity subjects.
as the lonrse of structure in tue pictures decreasss, so, too,
dues the fluoney ccores. Thus uncresative individuals are able to
nroduce foewor and fower ideas 1n responsce toc pictures that are

ir

)

more and mere ambigucus. TIn the frcee of uncertainty, th

[

fluency f~ils thom.

The rattern for sroups 2 and 3 is very indistinct znd jumbdblod
“ut for creavivity sroup 4, the distribution of means is almest
the reverse ©f thot for sroup 1. In group /4, flucncy incroeses
1ith decrensing degree of structure. This was predicted. The
mere uncertain cnd ambisucus the situction, the "freor!" the

crective child is. He producas more and mere ideas the less hoe
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TAELE 27

FREQUENCIES ATD JEANT F THE VALTAEBLE

YSTRUCTURED IRATHGS: CHAWGE IUMBER" CVER

7 CREATIVITY GRCUPS.

NON-VERBLL DEGREE OF STRUCTURE LT "HICH CHaNGE CCCURS

CHANGE NO. 1 2 3 4 not at all Mean
GROUP 1 13 ac 13 2 4 8.89
2 79 12° 47 17 11 8.12
3 125 139 5C 15 14 T.96
4 36 66 18 & 4 Bel3
5 17 37 18 3 1 8e 52
&/7 11 11 5 1 ¢ 7,25
TCTALS: 28l 417 151 48 34
VERBAL DEGREE JF STRUCTURE AT WHICH CHANGE CCCURS
AQ@EFQE HQ: - 1 2 3 4 not 2t all Mean
GRCUP 1 1CC Az 60 17 8 204
2 11 122 56 7 11 1.98
3 42 98 26 7 11 2,17
4 17 22 10 & 3 2.18
5 5 1 9 < 8] 2.17
6/7 7 6 O % 0 1.94
TCTALS : 281 420 16l A0 %3
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FIG.27: Graph of the distribution of variable “Structured Drawing —

change number” over _7' creativity groups.
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The Structuscd Droavings fost, hich e arigincoted b oth

riter; e porforned well ond descrves further siudy cnd uge on

other subj.cts. Tho foot would prolabiy act bz uscful for adol-
il

egscunt or ~adult ~ubjocts bocouse they tight "mes she intontic

thu

and

ck

2st, but 1t would Lo intsresting to inve tisnis thisz tzst
the implicaticne of the children's performances <n it

Summoarics of tho~e reralis, ovaluaticns of this etudy and

implicaticns wre et forrord in Choptzr VI
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projaet — mostly due to omissions on the part of the writer.

Phese do nwt detract frim the sverall results {0 any  reat extent,
but it ic rell to ncte zc.ae of vhert.

1, Thig study has concentrated oaly cn what Guilford has called
the ""scmantic content" arvea, i,e, test information is weanin~ful in
that verbal labels can be ztﬁacheﬂ.f;.are attached t¢ it. Lyvenm-—
tually, all the divery;.nt producti%ﬁiggﬁuld be studied at this a e
level, thoush it —ill prohably be necessary (in some cases) to con-
gtruct special testsi vany of the present marker tests for diver-
sent procduction Factors are toc 4ifficult for 5,5 and 7 year olds

to ceal with adeguately,

2, lany of the test variables uced are not uaivceecal, It is
extremely difficult to construct univocal tests, One must ceonsider
whether 1t i1s desirable to dc s0, anyway. Is 1t not better to con=
struct creative activities vhich are more like the true-to-life
creative situation? It is likely that "pure” tests are toc pure
and strincent. The writer favours tho Torrance approach to measur—
ing creative thinking in which complex tasks are used, but assessed
in many different ways,

3. It soes slmost without saying that even 1f this 1s done, one

is probably missing out on a ;reat deal simply because one cannot
know every wvalusble and sijnificant method of assesswment, Just as
with all other statistical procedures, foctor analytical discoveries
are limited hy (a) the test hattery, (b) the method of assessment
and (c¢) the people tested. However, we can be gulded by what we
know of the nodes of thinkins of well-lmovwn creative thinkers,

Bven, then, how can we be sure our methods are neasuring somethins
sinilar? Thig 1s where the gtudy of criteriz is important.

Yany criteria will be needed - it is very unlikely that one criter-—
ion will %e enoush to predict creztive potential,

4. Scorins, especiall:; four oririnality, is guite subjective.

There seems to be no way round this prohlenm, the very nature of
creative thinkin; prchibits the use of coipletely objective methods
of assessment. Ye oeonn pone guitQ cloge t¢ lheing sure of standard
scorin~ nsthods, thowth, by the use of the statisticnl-rarity

assessment to kezin with end the opinions of different raters
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1

after the initial sccre groupin: his bLeen (cne,
9. Factor analysis is cobviously a useful tool, It can help
¢escrile the structure of ociplex phencnena. We can ~c as for as
linkin,; factor analysis with psycholo;-ical theory and say a factor
is alsc a funetion, Factour anzlysis is one way of arrivin; at and
descriting psycholesical functicns, But factcr analysis cannot
hear the whele burden, To be.;iu with, 1t Jdces not tell us how
the factors occur. It is relatively uncencerned with how the
subjects ¢t the way they are, Iifferent fact.rs, Jdifferent
types of creative thinkin- could »e decternined bty heredity, by
environmental influences in the home or in different socicties or
cultures, or bty a combination of Loth, The latter is most likely
~ the feud nLetween nature and nurturs is out of date and far tco
narrow @ vie; of any psycholoical pheno.aenon,
S The methods of investigation used in this study represent
just one apprcach to the prohlen of creative thinkin. This
approach suuts out .ther pecssihle zpproacnes f¢ a larse extent.
In particular, persocnality diifer.nces vhich may be important in
different "pirceptual approaches” and presesrence in nodes o1 think—
ing, should Le considered . There is a tremendous scope for
further extended research. This study has served to indicate
some worthivhile arcas.
Te More detailed criticisns of the nmethods of this study are:
(a) More marl:er variables are needed to be able to identify some
of the factors which have uccurred.
(») TFurther investi.;ation i neeced to establish the “"reality" of
gonme of the fretors, especilally the nevdly hypothesised ones,
Pactors have to appcar in .re than cne study before they can be
congsidered to "exist",
(c) 1More subjects in the scmple would increase the plauslibility
of the findin s. This is however, true of any study where only a
sampl > can be studied and the cize of the sample used here was
adequatc,
(d) The ran es of ori inelitr wel htin=s coulf e increased.
Score ran-es of, say, O tc 10 ratier than C to 2, €T tc 3 or O toc 5
would serve to Jifferentiate responses nore, Finer discrimin-

ations in sccrin - wetheds would e heneficial.
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(e) One ohrviocusly has to “e careful hen constructin: tests. Twven
vhat one imavinss are sli ht Aiff.revczs betweosn test content or test
instructions or testin - nethsdy, con intruvduce » new ardlity or mode
of thinkins, e, Zrevins and Jaintin- variables separated to quite
& lar-e extent thoush the only difference el een then was the use
of colour in the lotter.

(f) The concept of ideational flucney 2s bein; the nu er of rel-
evant ideas an individual can think up within a specific time linit
seems wron Lo the writer. Creative thinkin  must be as free and
uncoerced as posgible. Tife is not an important factor in agses-
sins creativity. Thus the writer sees ideational fluency as beins
the numver of relevant ideas an individual can thinlc up altcether.
Ideally, subjects shculd Lz enccoura;ced to continue -mivin; responses
until thev run ocut of ideas. There are, of course, drawbacks
attoched to this vie:, especcially 'hen older children cnd adults are
bein~ tegsted ecause they are likely to _ive many responsez (their
store of infor.ation is -reater). However, it worked well with

the a e ranie 57 rears.

(3) In theory, obligue rotation results are likely to bLe more
valuahle than ortho-onal rotation recults. Unfortunately, there
are many problems and uncertainties assceciated with the uvse of
ollique rotations of factor nmatrices - thece have Leen discussed
elsewherc, DPetailed interpretations of these results must await
further investi-setion of the iarlic.ticns of oblique rotations.

(h) There may well Te other factors to he discovired within this
study, ‘ut they may not Le represented well encuch to be identified,
Viith thic in .dnd, it would have been valuatble to coapare the
resul ts obtalned using other values o. 1, the nuither of factors.
Unly two values (18 and 30) were compared here. Usin other n's

would, however, he a very len_ thy and costly procedure.

IVELICATICNS FoX BESELLCH:

The possibilities here are endless. Here are just some of
the many interestir aspects which could he investigated:
(1) Replication studies of the newly-hypothecised factors found in

this study.
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LAPPEIDIY A,

TEST MATFRIAL.

Tests not included in this appendix (e.g. the Torrance
Tests of Creative Thinking) are described in detail in Chaptcr
¥, as well as vnroal instructions for all the tests and activities.
The appendix includes tests which were dropped from the final set

of variables used in the an.lysis of the results
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MAKEw 4= FIGURE o

The four pleces of cardboard from which the subjeats

could make any number of objects they wished, were shaped as

e
A |

follows:



2Tl

TITSTA IG™35.

The 5 1itruss or caterorics for which the subjecis were

required to zive instances, ere:

1. Yhat things move on 7heels?
2. YThat thin~s are round?

z. YWhat thir~s malke a noise?
4. “nat things are hite?

5. Yhat thinss are sharp and silve~?






QUICK RUZPONJES.

Th. 10 weords for which the subj cts :x+ required to sive

word assoclations, were:

1. house
2. hlte
T watcr
A apple
5 dence
child
T black
bell
9. chair

10. clean



The tor animals the

ETOUpS,

wLres

- -

-

o
H OW o~ 0o s

12.
1%,
14.
15.
16,
17.
18.
19.
20,
1.
22,
27%.
24,
26.
27.
23.
29,
30,
31,

[al
32

%3

R

54

[
5.

56

N

o

AULIAL SORTING.

subi. oty mere siven to sort into

calf (lﬁing down)
cock
COwW
crocodile
dog
due's
elephant
citvon monkey
roat
gorilla
hen
hn
hippopotanus .
horec (lving dovn)
neIsn (standin;‘
horsc (ttﬂndijyé
kan arco (lar;e%
kanzaroc (5mall
lcopard
licon
lion cub (sitting)
men'ze
cstrich
anda
pelican
peng <in
pig (rig)
pig small)
polar bLear
reindeer
rotin
sable
seal
sh.ep
ticer
turkey
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ODD ANIMALS
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STORIES




STRUCTURED DRAWINGS
Series1:
BOAT
1 3 4
Series 2:
PLANE
1 3 4
Series 3: —1
HOUSE
ﬁ
1 3 4 /
Series 4:
CAR or
TRAIN

OO0
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ENCLOSED AREAS
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EMBEDDED FIGURES
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' GOOD FIGURES

CAT
1

closed,
symmetrical

CAT.
2

closed,
assymmetrical

CAL

3
open,

symmetrical

CAT.
4

open,
assymmetrical

CAT.
5

symmetrical
dots

®
e
4

o
Q
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) (

)

M

-
=
o>
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<>
<>

R

CAT
6

assymmetrical
dots

v
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o0 d . .. ....
° ° * ¢ () o o°
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QUESTICI LTS T i TELCHES:

—

Fane of rupil:

.

PRE (lass

nesidenticl Address:

*ather's Occupation:

Jdother's Occupation:

Humber of Lrothers and Sisters:

Birth Order (lst, 2n, or 3rd child etc.):

Defects (if any):

Pleage rate the child on the follg . in; guestion, The
ratin - scale is from 1 tc 4, e, ;, a ratin: of 1 ould nean
"very unorisinal" and s ratin, of |, wouls.zean "very origincl',
Drav: a circle round the rating you choose.

Ori=inality can be defined as "the alility to produce
unusual novel or new ideasz in art, in pley, or in alnost any
activity", The very orisinal child has nany "out-of-the
ordinary" ideas. Tc vhat extent would you soy this particular

child is ori.;inal or siovwe orisinality?

BATINGS: 1 2 3

e

Thenk you for your co-operation.















JATE-A -FIGURE,

ORIGINALITY SCORING:
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O SCORE:
0 1 2

arrow (41) bird (7) bird housc (3) camers (2)
bat {a1) tus step (3) chair (%) C&n opener (lg
clown (32) church (8) helicopter (3) funnel (1
house (149) coach | (2) seal & ball (5) hole (1)
man (99) HI (2) trampoline (3) paint brush (l%
plane (56) van (2) windmill (3) teapot (l
robot (22) door (7)  top (1)  +toadsteol (1)
tree (28) scesa (5) water-pump (1)

FLEXIBILITY CATEGCORY NUMBERS:

1.
20
3.
4
De
6,
7
8.
9.
10.
11.
12,
13,
ae
15,
le.
17,
18.
19,
20,
21,
22.
2%.
24,
25,
26,
27
28.
29.

Accessories:
Animals:
Buildines:
Construction:
Containcrs:
Decorations:
Design:

Fircworks:

Focd:

Fruit:

Furniture:
Lccuzssoric s (Ga'ﬂ{@n}:
Household Articles:
Houges (parts of):
Human:

Humen (parts of\:
Insccts:
Instrumcnts:
Tetters:

Machines:

Natare:

Plants:

Signe:

Sicets:

Symboles s

Toolsy:

Toys:

Transport:
Weapons

FLUENCY SCORING:

Humboer of relevant responses:

watch, ring.
dog, bird.
hov.ae, church.
atilc, gate.
hox, bottle.

circle, wyuarcs
squib, crackor.
cheese, b.cad,
apple, grape.

bod, table.
wheelboarrow, mower,
broom, can cpener.
door, light,

lady, man,

ATy .y
mosquito, fly.
drum, [uitar,

&, C;, P, K.
gradery, PUump.

sky, ground.
acorn, toadstool.
bus stop, robot,
lollipop, cand; floss.
eross, plus.

ax:s, chopper.
block, top.

car, plan..

arrow, Cannor,

exact repetitions are not counted.
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ROHSC.IACH IN=BLOTS.
ORIGINALITY =2COrT.:
0 SCORE: 0 1 2 3
Card
Yo,
1. bat (40) bridge (10% crovm 5) tollows (1
cloud (25 crab (9 island )) ice (1
feco (15) house (?) leaves (3) sea & oil (1)
plane (15) mask (8) men flring (3) vt roark (1)
2. blood (16) cat'~ (9) pombed place (3) battle (1)
head clothes
butterfly EBZ% clouds (8 burst tomato (3) bruises (1)
elephantz (13%) rockets (11 hole (3) candle in (l)
the dark
fire (73) tunncl {7) socks (4) drought (1)
arec
%, animals 232 boat (7 badge (4) ieing (1)
butterfly (14) face (8 fountain 3) marshmallow Elg
lizards (7) inside (7) heart 3) pipe 1
a man with water
tree (15) map (8) sea (3) volcano (1
4, bird (21) bone (7) firevorks (3) acids burning(l)
ground (1.
crabg (54) mice (8) pliers (5) bottle (1
opencr
rabbit (35) rocks (9) ssasand (4) cowboy legs (1)
spiders  (89) spider (10) stars (4) injection (1)
we b necdle & arm



FLEXIBILITY CATTGORY HULEERS:

1.
2.
D
¢,
5.
6
T
8.
g,

10,

11,

12,

13,

14.

15.

16.

17.

18.

19.

20,

21.

22,

23,

2-1‘

25,

26.

27.

23.

29,

30,

31.

324

33.

3.

35,

36.

37

38.

39,

Art:
Acevrs.oriqg:
Animale:

Animalg (part of):

finimal Sheltors:
BioloTy:
Buildin—a:
Cclestial Dodics:
Cloth~g:
Construction:
Container .
Designn:
Fantasy:

Fooqd:

Furniture:
Geographv:

Home Tools:
Houschold Itens:
Hunons:

Humans (parts of):

Insects:

Letters:
Hachines:
Minerals:

Monum -nt3:
Noture:

Plents:
Recreation:
Symbols:

Tools:

Toys:

Transport -~ Alr:
Transport - Land:
Tranzport - Sea:
daters

Veapons:

Yeather:

Yriting Ut:.nsils:
Roadways:

FLUENCY SCORING:

Total number of responses ~ivern,

churer picturce
neecldac:z, brooch.
crzk, fox.
fool.ro, DAW,
nest, kenncl,
viin, lungs.
11-t, roor.
star, sun.
dreszg, co~t.
tunncl, bridoe.
Slazs, cup.
trian-l., dotc.
devil, Batuan.

ice-gream, vegzetables.

chair, tablec.
volcano, island.
sclosors, hookcs.
troom, curtain.
chrat, amb.
bbby, man.

ant, wspidsr.

A

T.V,

diamond, ston.s.
stotuc.

cloud, icc.
flower, bush.
fishing rod.
crown, balge.
allopper, drill,
ball, balloon.
i-t; cpaceship.
car, train.
canoz, boat.
lake, river.
ATTOW, Zill.
rain, cunshine.
ink, pencilsa.
path, road.
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ORIGI.JALITY SCORIUG:

LISTANCES.
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No, O 3CCRL
L. bhicycle (127) bulldozer (7) anical. (4) charict (1)
ca.les
move car (220 fire—engine(? grader (5% crane (2
on plane (53) pedal-car (5) pianc (5) -ates 1
whaels wheelbarrow (23 wagon (lO grags sprayll
2, ball (15-) lasses (9) bottle (5% dog collar (1
round clock (19) nole {11) vucket {4) phone gdial (2
Lights (26 marble (8 drum (3) mealie (1
stalk
wheels (127% plate (7) wooden log(}) trampet ond ( )
2, dog (46) vee (8) haby (5) coathanger (1 )
sgueai
make lorry (35) clock (10) vand (2) cutting (1)
bread
a screaning (15) T (9) firerorks (3) gsilant feet (l)
noise wind (1%) radio (10) thunder Ezs) shell (1)
4, crayon (19) fuck (7 buttons 4) fibre glass(l
white paper (135 flower (ll ice cream (l ghost
shirt (2%) light (9) lamp shade(l) mist
all (4%) milk (9) teeth {5} pianc keys
5. fork (32) axe (9) key () compass
sharp knife (179) nails (8 moncy (8 CTOW p01nt 1
and Tazor blade (23 scizsors (lO SCTeW (4; mirror g
silver tin (15 wire (9 spire (3 scrﬁwdriver

FLEXIBILITY CATEGORY .U.BER:

1l - WHEELS:

1. Air Transport:

2, Turniture (Baby's):

2. Furniture EHospital):

A Furniture

House)

5e Garden Ttems:
£ Games:
e Roil Transport:

8, Road

Transport (Animal):

9, Road Transport gAnxy)

10, Road Tran.port

With Cars):

11, Road Transport Businpeo)
12. Roazad Trancport (2 °
13, Foad Trangport:

14, Road
15, Eoad
1le. Bozd Transport (¢

~

_;kels :

Transport (Racing):
Trsa nsport ?oadn3
The ls

17, Hoad Transport (up?Clal)
18, Toolg:
19, Toy Transport:
20,  Toys:

jet, glider.

cot, pram.

vwheelchgir.

piano, trclley.

gates,; Spray.

roller skates.

diccel coach.

wagon, chariot.

tank, canno:l.

caravans, trailer,
potrol lorry, watarcart.
barrow, ice cr.am cart.
car, van.

dras, ~o=kart.

grader, tractor.
sccoter, bicycle.

tus, fire engine.
painter's brush.

pedal car, diny.
enimal ., opace exploroer,



2 - TOUND:

1.
2.
3.
A
5
6.
7.
8.
9.

10.

11,

12,

13,

1z,

15.

16.

17.

18.

19.

20.

21,

22,

27,

2%,

25.

26.

27,

28,

29.

0.,

31,

Animal:

Brils:

Building:
Clothing:
Containers:
Covers:

Design:

Faod:

Frait:

Fun Tair:
Furniture:
Garden:
Geographic:
Hardwar:s:
Heav-nly Bodivs:
Houg=held Articl s:
Houszhold Items:
Houses (parts of):
Humar:

Instrument:
Kitchen srticles:
Lettars:

Fumbers:
Ornsmnts:

Paper:

Plants:
Tenlewire:

Toys:

Trancport:
heels:

Writing Utrnzils:

Tacs, body.
soccer, /0cl.
hut.

bonnst, cap.
tin, jar.

1lid, cork.
circle, dot.
ok, suisls,
apple,
roundabout.
stool, tatl-.
hose, floverpot.
hole, .tones.
seroSy pPipe.
moon, planet.
ashtra+, clocl,
plug, tap.
window.

fin-ir, eve.
drum, trumpet.
teapot, frying-poen.
0, B.

0.

watch, rine.
roll of parper.
trec, floier.
plate, glass.
ballocn, wmarhle,
Tlyine saucer, hoot.
plan.,; piano.
p.n, orayon.

294


















200

#WOSAICS.

ORIGIJALITY SCORIHNG:
BLACK AD wHITE SQUARES:
0 BCORE: 1 2 3 4

blocks (l) bricks (l) bhird (l) cros.word (1)
carpet (2) cactl. (2) cheashonrd (2) cloud & moon(l)
floor (13) fac.  (4) droughtboard(3) lishts & (1)
tiles darkness

hou.o (26) sealirs ( ) T.V. (l)

COLOURED SQUARES:

0O SCORE:
1 2 . 3 4
blocks (4) bricks (4) crocodile & (1)} lighthouse (1)
mater & wator
floor (6) facn (l) fir.place (1) Guy Fawkes (l)
nan (5) flower (1) garcen (1)} smnakes & (1)
ladders
wall (9) road (3)

NUMBER CF PILCES:

The number 0of ocquares us.d for tue block and white mosaics and
coloured mo.saics are countad,
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STRICTURED TRAVIKCE.

SFRIES % - HOUSE.

PAGE O 1 2 3

1 house {(89) picture (s ot (1) munzisohts (l)
T.V. (15) ticel (3 parcsl (4) hypnoticer (1}

2 house (109) Tire (7) sholf (l) Joals (l%
box (l) hotel (l) coffin (l) tunncle (1

3 nouse (167) office (lg Tire (5) zozls Elg
flat (4) station (3 . oteps (1) mousetrap 1

4 house (164) 3nop (2) fire (2) phone (1)
shed (l) nospital (l) passace (1) crndle (1)

SERIES 4 - CAR/TTATL.

PAGE
1 car (28) train (8) mats (1) butterrly (1)
Zlassc. (21 cart (4) pram (3) scliosors (l)
2 car (ﬂg) e res (2) n20ply (1) cabbases (1)

in ardcn
train (14) trolley (5) wieel - (l) lcg trap (l)

AT OW
3 car (68) Nouoe (G) mirrors (1) wator (1)
pump
traina  (11) troliey (%) Lbomb (2) coal (1)
aochine
4 car (91) ~o=-kart (Z) cot (2) power (l)
station

(4) nirrors (l)

-
'_J

train (45) tro

2
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- for =11 4 Beries:

1, Accvssories: ring, brooct.
2. Animal: d0g, horze.
3. fnimal (parts of ): Dav.
4,  animal Enclosurcs: vird cose, wonncl.
5. Buildings: castle, hat.
6. Buildings (parts of): pol., ivindow.
T Clothiag: nat, wabrells,
8. Conswrucation: bridgz; tunncl.
9. Contnin re: rot, hottle.
10. D =sign: pattiin,
11. Fantany: giant, housc-cator.
12, Food: sabsa_e, cako,
13. Purnituzr.: thronsg, takle.
14. Gomoss numuer game.
15, Gardun Utunsils: floverpct, roller.
16, Geography: fileld, eave.
17. Housihold Ttoms: li~h*,
12, Human: man, UISc,.
19, Human {parts of): facc, foot.
20, Inscets: butterily.
21, M-chines: T.¥., wrshinT mzchine,
22,  Medieal: pill, thermomcter.
25. Musicel Instrumonts: trumpet, drum,
24, Hatur.: fire, cloud.
2D, fumb L. s O3,
26. Optical Ingtruments: binocular:,
27. Plantc: stalk, *rec.
28, Flayeround: slide, wvessuw.
29, School Equipm nt: ruler, liced.
%0, Symhols: flag, crown.
31, Symbols (Maths): plu:., timec.
32. Tableware: fork, cup.
33, Tonls: chopper, drill
34. Tova: ball.
25. Transport -~ air: rocket, iet.
26,  Transport - TLang: eery cart.
37.  Transport - Sca: canoe, boat,
38, Weopons: Lun, bow and arrow.
39. Writin: Utuneilo: pencil, crayon.
40,  Celsetial Bodies: sun, utar.

EFLABORATION SCORING:

One poiat is giv.n for cach

detail added to the stimulu. figure

or to th: space surroundinz it. Thi. includes shading, decorations,
additional objects nnd each detsil ndded, though repetitions of details
are not counted neparatily, i.o. 1f insect lers are added to a stimulus
line, that would be ono slaboration point, rot one point for each leg.
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APPENDIX C.

COMPUTER SPRCIFTICATIONS.

/11 specificatione refer to the computer ICL 13C1 with extendcd
drum storaze.

1, PRCGR.M PALMD, Tate Counting.
Purpose: To checl: the nunber of scores punched for

each of 1 scvts of data.

Main Procedures: Entcr the M sets or data with a 9999 card
felloving cac: of the M sote.

1, Processicv; deguire ents:

There are 2 different forme of processing. For small W,
the data .rz counted for one st and the total, N, is displayed
in B register when a 9999 cerd in cncountercd.  For larsge W,
the totals for =11 M sets are printed out in the format: Data
tet number end total,

2, Controls: The cemputer cemes to o 1156 stop at every
9999 cars and can be nade o carry on to the next set of data
sinply by restartir; «with the "start" button.

General: Tine per variable, for N scores ~ 10 sec.
There iz onc chapter.

2., PROGRAM NLME: Hormalitv of Distribution,

Purposc: To calculate the X values for Il sets of N
geores 1n ordor te test whether the scores of
each of the seots are nornially distributed.

Start Procedures: HRead in:
¥: the maximum =score in a cet of ~cores
Y: the idninun score in & set of scores
N: the number of ~roups into which the scores
are 1o b: classified,

Main Procedures® Enter the -cor.s for the L sets.

1, Procegsing Icquirements:

For vach set of scores the prograi counts the freguencies
of the scoreu ialling in eack - roup or scorc-interval, The
frequencies <xpccted Tron 1 normally-distributcd set of scores
rre caleulatod and thenthe X2 value for testin for normality
of alstribution, acetrding to the formula

A I )?_

R
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vwhere fe = cxpected freguency and
fo = cbtainsd frequency of score: for each of N groups.

In ~dditiony; the mesn nnd stundard deviotion for each get of
scores are calculated fror the formulce

- L
X = ZZ i for the mean and

2]
|

—
=1 2% for the standard deviation
n

wher. ¥ is a score, x = X~ and 1 is the number of scores in one
set of datz,.

The follewing intformrtion is printed cut und.r ~ppropriate

labels:
1 tie maximwa scors occurring in o cet of scores
2 the minimum ccore occurrins in ¢ szt of gcores

the nuuber of ~roups cr score-intervals

the mean, ., of a sct of scorcs

the standard doviation; s, of a set of scores
the X* value for a set of scores.

-l

)
3

hoan

24 Controls: Chapter O guides the tronsference of scores to
end from drum storryse to the I,A.S, (Immediate Access Store) which
can deal with (100~i'-2) scores ot one time i, this prozran.

Goneral s The time taken for running the programn for M = 128,
T . - 1

is approxinately 2< hours.

T.ere are three chapters.

2, PROUGHLG HAVME: Tincarity of Regression.

Purpose: To calculate the = velues of & pairs of scts of
date, X 2nd Y, in crder to test the linearity of
regresgsion of X on ¥ and ¥ on X,

Start Procedure: Kead in:

M: the number cf date sets (this i cutcomatically
reduced by 1 every +timce one run has been com-—
pleted).

N: the number of scores in cach set of data,

Main Procedures: Enter the M sets of date,

(l) Procescine Hequirsments:

X and Y, into G

The pro-ram classifics cach set of scor
’
from Tormula

Sroups and calculates the “Wuﬁ of F £
([ —’) WG
)

l
pS

o

s
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1, Proccesin~ Reguirement—:

Each unity value ig repiaced by the appropriate SMC value,
vhere j = variable number: J = 1 tc I, Tiie reduced correlation
matriv (i,0. 7ith SMO's as estimatzs of coumunelities) is printed
out with gpaces betvween each of the M sets of correlation coef-
ficients. The reduced matrix is alsc punched out by rows onto
cards for uze in program 9.

2 Controls: Nil,

General Estimoted time taken = 10 minutes,
There is one chapter.

e PROGR A NAMI: 103,

Purpcsge: To calculate the :igenvaluez «ind elgenvectors
of a real syrmetric matrix by Jecoli's llethod. -

Start Procedures: Thig a machine-code program

Read in
s the order of the matrix
Zs the accuracy reguired

Y zoro to suppress the calculation of the
eirenvectors, Pogitive to ollow the
alculation of the eigenvectors, .

T zero if the lower matrix 1s to be rcad.
Positive if the upper matrix is to be
read,
Ylain Procedures: Read in the upper or lower matrix punched by

TOWS, Here the dats ecards were obtaincd
from progroil T.

1. Processging Huequircnents:

Higenvalues and igenveccors are calculatel oy the method of
systematically rcducing coch off=dis-onal elements of the matrix to
gero (within the allowed error 7).

The print-out consists of

(1) interrogetion printing of a wicsure of the converzence of
iteration, This can te suppresscd by cetting MI 25,

(2) each elvenvalue and i1ts nuwiber follosed by its osscciated
glrenvectors., Thess valuce can also be punched out for use
in program 10, Punchins car b. suppressed by setting MI 24,

(3) the upper matrix is re-calculated ~nd printed if Y> O, This
is n measure of the accuracy of th: rcsults and can be supres=
sed by setting MI 22,



zl4

To obtain an intermediate print-osut (1.2, before a particular
iteration has been completed) LI 23 ean be set. The prosram can
thun be restarted bty starting to 111155, ungettins T 27 and
gtarting.

Ce Controls: To stop the prosram 4 omporarily, TEA state.ents
are incorporated into if. Set ML 27 to obey TEA No. 1 2t any stage.
Regtart using Initial Jrders --ith HI 25 and 22 (Coupiler No, l).

For o lon, break in runnir - the progrom, the sccond TEA state-
wnt can be usecd, AT 23 is set t0 obtain an intermediate print-cut
and punched results ~ thic stops at 111152, Set LI 27, start to
111155, Ung:t L 2%, stert to 111150, The ccaputer can then be
switchog off.

Drun storaze is required frmJigzchine—code werd £20L onwards for
¥* words if Y = ©, or for 2N° werds if Y> 0, i,e, if Y = O,
N%£13%3 and if ¥>~0C then N& 94,

Z can be altered Jurin: the running of the prozram by setting
a new Z value into 4 register.

G-neral: Tu reduce the off=-diaconsl elements to <5 x 1077
(i.e. Z =5 x 10‘5), this pro_.ram takes approximately
77T hours 15 winutes.

10, FROFRAL NALT Loz
Furpose: Ts check the volues of the cizenvalues and

elsenvectors obtained frow program Y.

Start Proce dgurest Head in
H: the order of the matrix
Y: oy positive number

Z: no si.nificance
T: zero if the lower watrix is to be read.
Pogitive 1f the upper matrix is to b
raad, dor I <94, use Compilter do, 1
in evtended store mode. For 17 < 52,
Corpiler Vo, 1 or Ho. 2 con Le used,
Main Procedurcg: dcc.d in the %‘(12+M) nunb_.rs that

represent the matrix and the 0 setc of X1+ 1 numbers, being
(l the eig nvalue
(2 the » olenents of the ci-onvector.

The prozrsn is desi ned to us: the input and ottput data of
program 9 directly.,

L Processin: Regquireusnts:

4 . .
The preogrom generates the M matrix A, For every eigenvalue,
A, and asscciatod elgenvector, <, the computer calculates

(i? A = ¥ tnd prints ¥ as calculated vzetor
(1i)  Aet - 7 and® prints ths result, which sheoulu be zero ideally,
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The results printcd consict of

) the cirenvailue
o natrix row
the eirenveetors
the result of the watrix x eigenvectors (i)

N P
LSS SN I A I

the difference botween (3) and (;), lae, (ii)
2, Contruls: nil.
General: There arc 2 chapters,

Tinme of run for N = 90, is 3 hours 35 minutes,

11, ITRCCRAL WAIT:  Drum punch-out.
Purpcse: Tu punch-out the centire drun contents onto cards.

Jain Procedures:

1. Proceocins Reguiremonta:

Sines Progran 103 was a vory lon- procram and since the
ccaputer had to be shut dom and moved in thy middle of the T3
run, it was necessary tc store all the contents of the drum on
cards which could be fod into thoe computer fter it had teen
moved tnd s:t up asain and the pro ram allowed to continue run-
nin- from where it had h .1 to be interrupted.

This is a machinc—code »ro-ram which causes all the drum
stores to h. punched ocut at 300 vords in 10 minutes.

Reloadin: wag Jone by loading the punch. d-ocut date with MI 20
(to zerolize drws storir) an. then startine as from a TEA statement

-

after which LOZ% continues. Urder of scts ¢f cords doos not matter.

12, PRCGRALT NALT : factor Loadinesuy,
Purpose: To select i isenvalues 2 a get value Z, and to cal-

culcte the foctor loadings for each Tactor I To
calculate the percentae centribution of each eigen-
value to the total sun of the communalities of all
the factors,

Start Procedurce: Bezd in
M: the nuaber of factors

N: +the aumber of voriatles
X:  the tectal cormunality (sum of eigenvalues)
for I variables,
Jain Procedures: Then fcllow the eigenvalues and their

agsociuted vecters as punciied in proxram 9.
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Processirs Requiremn:nts:  Fach eisenvolue ig checked to gee if its
value is 2 the set value, Z, {which is the velue of the Mth largest
ricenvalue). Ifr it is < Z, that eicenvaolue and its vectors are
dirrerarded and th» next coi.envalue is checked. If it is 2 2,
factor leadinges are c¢alculsted from the fortula

. . . X » A
where A = elzenvalue of factor (elgenvalue) number j and U(5= the 1
asscclated el envactor,

These =2re printe. cut in once column. 4t th= bottom of the
colurn, the elgpenvalue nnd the percentace contribution of that
eirenvalue nrc printed

percentas e contribution = quL_ x 1CC

: [} f . l
mn.
=

L
where the gymbols nave the usuzl meanin~s,

2, Controls: There is 1 chkapter.
Estirated time for M = 30 and N = 95, is
35 minutes,.

1%, PROGRAL HAJE: Fatrix Rotation - Varimax.

Purposze: Tc rotate an i x U matrix of foector leadings
orthosonally.,

Main Procedures: Read in the M x N factor loadinss obtained from
program 12.

1, Procesging Bsquirements:

This ig -~ standard N.I.P.R. prosrewm. Facters are rotated
orthozonally two at .. time and the complete cycle of i (M—l)/@
pairings of factors rcpeated until the varimax criterion, V, no
lonzer incrcases, The varimax criterion is

Mmoo 0 ) n n i 214
V=1 jé: 2:; ( % < Q )-f - zil (Z? Elw /r? )

P J: J/ f" J, g

which is to be raximised,

Results are printed ocut in columns with the respective factor
number at the head of cach colun ~nd the new loadins - to 4
decimal places ~ listcd under each cther, A communalities check
is olso printed, th2 values of the difforcence between each of the
new and the 2ld ccamunaliities bein~ [ iven.

. -4
2. Centrels: Tvleranc: for varienccs was set at 1 x 10
end the variances had to arree within the
Wlowed 1init onnce.
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1, PRCOGHAN NALTE ; [Intrix Rotation -~ Promax

Purpose: To rotat: cn M x J matrix of £ ctor loadings
ohliguely.,

Mcin Procedures: wead in the M x N factor loadings obtained
from prosran 13,

1, Procegsein Reguirements:

This is =2 standard U.T.F.R. prosran.

Factors ere rotated obliquely anl rosults printed out as in
progran 17, In acdition, the factor correlation natrix is printed
out In nunbered columns with unitics in the diagonals,

Generel: Th- tin~ teken to rotate 2 9¢ x 30 matrix to
within the required de_ree of accuracy both
orthogonelly cnd cbliquely (i.e. rrograms 13
and 14) vas 22 ninutes 34,9 seconds.

15, PROGRA WAJE: Divieion of Data (Torrance).

Purpose: To divide the total scores on the variables
"fluency", "flexibility" ond "originality"
on the verbel angd non-verbal seations of the
Torrancs Tests of Cresative Thinking, into

Z egual groups,

Start Procedures: Read in
P the niniiwm value of the scet of scores to
be clagsificd
Y the maximu: value ci the sawe set of scores.
Mein Procedures: Read in the if scores on the variable whose

gscores are to be clasnified,

1, Trieemcin® Requirenmedts:

The 8 egual score intervals for the variable are ccmputed, then
each of the N scores are checkrd mnd classified intoe one of the
& proups.

The print~out consists of the 8 sroups listod across the pase
and the individual numbers of thz subjects f2lling in o particular
~roup iisted under that -rour number. In addition, the same numbers
are punched out onto cards, each group besianirz a new card, for
use in program 16.

2 Controls: i1,
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End Procedures:

A runnin- count of th> totzl number of iIndividuals in cach
group 1s made and listed unier the “roup togother with the socre-
interval at the end of on. .et ¢f scores, The proczdure is
repcated until all veariables have hecn classified.

General : Thire zre 5 chopters., . S
Time per viriable = 7 minutces,

16, PROGRAN NAME: Divigion cf Imata,

Purpose: To divide selected sotes of data into the
& -~roups listed bv procoram 15,

Start Procedures: Read in the nunmbers of the indivicduals
fallin~ in each :roup, i.e. the cards
purched cut by the pro rza 15,

r

Main Proccldures: Read in tho & individual scores on the
v-riable to b. divided inte 2 croups
aceording, to tie particular Toirrance Test
divisicn of troups beins used.

1, Proces. ing, Requiroments:

The pro-oram checks the nunber of each individual score =5 it
is read in, find. the appropricte Torrance Tost group into which
the individual falls (from the dat-. obtained from prosram 15) and
prints out hiz score on the variable concerned under the correct
Z£roup nuaber. Thuz tho print-ouf concists of a headin~ showin-
which Torronce Tost voriable's groups arce being used cs z basis
for dividin: up th. =clectel variables'! scores, the number of the
variable beiny classified, th: 5 croup numbers ang the individual
sceres Irllio - in cach ~roun,.

2 Controlc: After each set of ccores, the computer comes
to £ 1155 stop rnd ean Le restarted to
read the next sct of scores.

End Proceduros:

The program keeps 2 rumin~ total of the scores in each of
the 8 groups and prints cut the neon for each _roup at the cnd of
the classification of one variable.

General: Classification of one variable takes about
4 minutes,
There is one chupter,
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