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- CJ!i~PI'E.R I -

INTRODUCTION. 

"Making allowances for human imperfections, I do feel that 

•.•• . the most valuable thing in life is possible- the develop­

ment of the individual and his creative powers". 

A. Einstein. 

Enthusiasm for developing creativity in the individual has 

been remarkably widespread - at l ce.st in America - over the past 

twenty-five years or so. The armed services, tho arts and 

sciencE's, educational institutions, businesses and industries 

are recognisin,£: ,;o a grc;;ater and greater extent, the urgent 

necessity of developing this rela~ively neglected aspect of 

people 1s personalities. Their r easons differ, of course , and 

usually the welfare of the individual himself is not the main 

concern. This is perhaps fortunate, as advances made on phil-

anthropic grounds alone have never progressed V8ry rapidly. 

In busim:ss and industry, new ideas are urgently needed for 

survival - this was especially· evident after Horld · :ar II which 

was, in the end, r 8ally a battle of ideas . The importance of 

this implication has not decreased with distance in time from 

that conflagration, indeed, individuals in the anwd services 

are probably the people most deeply involved in and the most 

concc-rned with the problem of developing creative t hou3ht. 

"We are in a mortal struggle for the survival of our way of 

life11 , writes Guilford (53). "The nE'ed (for developing 

cre:ativi t y ) is a national crisis11
, says Anderson (l). * 

* Words in parenthesis are the writer's own. 



The po~-;~r of _cr '_ ativ'~ ti'linkinJ; should nGver b~: undGr -

Just a i'cw en ettive minds can chan~c the world -

and it must be pointed out that creative tl1ou~~ht n'--·od not be 

cood, it has no inherent morality - the nature of the chan.:;e 

depending on thz> nature of thos E:- 11few crE:ative minds''. 

OftLn closely related to military interest in creative 

thinking, is the int · r .c st of thG sciences . Technical ascend-

ancy is required to ensure national and ideological supremacy. 

Although it is somewhat short-si:~hted to declare, 11The twen­

tieth century represents the zenith of scientific procress" 

(Shapiro, 108), this ct:ntury ce.tto.inly has soen and will still 

s ;- c tr...:mcndau:.:J technical nnd scientific advancement at all 

l:.:vels. Sir Charles Snmv has pointE::d out ( 11Science [':.l1d Gov­

ernm,;nt") th&t bet·::een 35% and 45% of Russia's top men have 

some technical and scientific traini~~' wherens it is doubtful 

wh8ther the proportion in the ~est is a quarter of this. As 

a result, tho Russians have often m~de correct choicesy 

c •5. d vcJ.opin6 the lithium bomb and giant rocke-t boosters , 

instead of "asting time and energy (a:; the U.S. did) on "tech­

nological dead-ends" such as tritium bombs and air-breathing 

missil-.~s . ', 'ri t~.ng in 1961, Arthur C. Clarke ( 21) said , 11 If 

in :rTovcmbcr 1967, th1;Te are only Russians on the moon to drink 

2 

:-t to:1st to thE· fiftieth anniversary of the Revolution, they will 

have won the solar systEm nnd theirs will be the voice of the 

futur·.:. As it w:Lll des .::rve to be". How much 1 then, does the 

U.S. owe their progrruc~es for developing the creative capaci­

ties of individuals in schools 1 universities and scientific 

research institutions 1 for their a.;iant leap for r,lankind 11 in 

1969? 

The spFtce a,-:;e demands rapid readjustment in all people if 

individuals arc to cop€: with ouch quickfire changes and 

"riini3.turc 11 as v;ell as "giant" l eaps in progress. Of course, 

this m,·ans not only t echnolo.::;ical advances but 1 more important, 

the social implications and imp~ct of BUch progress. ';_'e need 

to revis e: , chang:~ and adapt to al t::"r8tions or our culture will 

perish, but if there is one thing most pt:ople resist with all 

their might 1 it is ch~.nge a11d ada~tion(Rogers, 104). 



There is distrust, f ear or o.ntipathy towards nc:,·: ideas n.nd, 

th,:;refcrc, towards cr.- ativc thinking. Throut_:hout history, 

there has been a tL!'le-lag betvtcon the creation of a new idea 

and its a r.ceptance by soci0ty. One \·:onders , indeed, how much 

knowledge has be;;n completely lost, Ptrhaps never to br., r --dis­

coverE:d, because p~oplo and thP-ir societies have felt threaten­

\..d by unort:-1odox idec.s. 

It is ncv t:r :JG.sy to live; in o.n age of' transition and con­

stant chan.:.;e - an old Chines'-. cur s e says: 11Mo._,r you live in 

interesting til718Stt - but ·1:._ nust l earn to do so. The only 

place '.!hE::re t :1is ability to tol crat_ ei'lD s .(.k change can IJ3 

taught on a lart;c scqlc is i::-1 educational insti. tutiom:, yet 

the attitude in many schools and oti:H.:r places of learnin3 is 

in compl (te opposition to that neE:ded t o cncour:.gc creative 

thinking and its associated attitudes 81ld values. Lowc..nfeld 

( 76) s tates t !1at the prr .. nt educatio!'l~ systnn emphasis : s 

learn:d, factual information, but lar~clv nc~lects to dGv~lop 

the ability to question, se ,k :ms ._,r s _, t hink ancv: and dis-

~over for onesalf. In schools, as in ever<; oth·~r sphe>re, 

inv::.: ti~·ation , :·xperimcntation and fret::- ·;:heclin::: thought~ as 

. ..;ll as dir.-; cipli!!e , laws and regulations ~r...: n lcossary. 

Apart ~rom the.. consid _ration of th~ applications of 

cr,.:=ative thiPJ{inr:; in schools , industr.- , sci ;-nce~ art and war­

fare, th~re is the vital considoration of the individual hin-

sdf. I.Iost peopl ,., , as '. 1illiau Jan: s s3.ys (in Bo.rron, 2) 9 

live in 11 a ver:- r ._stricted circle of their poter.tial beingr;. 

To neglect the problem of cr ,:ativit;r is to n e:glect an integral 

and vital part of every individual. Creativit; is ru1 ac t in 

which not only a thoucht is born, but also 11 a mor.1ent '.Jhich 

gives mco.ning to the act of J.ppreciation" as Bronowski said 

at his U.I.T . address . A nan cannot handle paints, or 

languages> or :::lcctron ics, or the s_; lj1bolic concepts of physics 

or me.th ~matics, he cannot even st~_in a slide without instantly 

crPating ;· ithin himself a s ens '"' of pl asure, a sense of explor­

ing his own activity - this li :-s ::.Jt the he&rt of cre:ativity 

(Styles, 118). 

3 
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Oill.J if the indi vidu. .. -.1 is eic1ed in r:evelcpint; t"i~ abili tieo and 

his personality to the full at school, at home, at .ork and at 

lei::;ure, can he approach ti1e ultiraatc goal of self-fulfilment. 

T:w phenomenon o'l cr0ativi ty is being studied nore and raore 

extensively in the United Stat0s of r".meric2 and research h:.:ts 

covered quit·: a \'.'ide field - adults, children, o.dolesccnts, psycho-

tics, bur;iness men, scienti::;ts and artists. In t:innesota, 

Torrance has concentro.tod on th~ develOF2cnt ru1d expr0ssion of 

creativity in differel1t cul turos :md on the construction of a 

speci::~ bo.ttcry of cru:::.ti vi ty tests, v::·lile Guilford and his assoc­

iates hove attc.cked the probleu from a psychunetric angle to try 

to discover the bas_ic, unde-rlying traits in creati v r.:.. thinking. 

Still others, such as Barron, Cattell and Dr..:vdahl have focussed 

attention on importo.nt pvrsono.li ty v.::.ri2.bleo, while others have 

been content with armchair m:.>dcl-buildin;;, c..nd theorising. 

In Southern Africa and thruuJhout the rest of the world , the 

subject of ;:;rea:';ivit,y h~.s been o.lrr:ost totally net;lected and, 

thE)refor'- , there c...re nuncrow:; virtu~~l? untrodden paths of 

resecrch waitir~ to be expl~red. Cr:ative processas are of 

pc.rticul<U' interest and inportrmce in c!1ildren becf'use in child­

ren ·.:e hove the puTc.st proc<Jss c:s, still r2-12.ti·tcly undistort-

eti. b~- ye~rs of forn~l, r0te l<:t:!.rnin::· both r~t school e.nd in the 

lar;;Gr social envirormcnt. jls Hillmnn says ( 62), the child 

is 11 inherently :m i:.1nge for tht: croa.tive" - he Brows , learns 

r.:nL: creat;.' s languas e and perceptions. ChilJren 1 s eyes are 

not yet ohut to everyday, "obvious'' ide::1::. and objects: they 

are: capable of s eeing thi::.!gs afresh ni th 11 ne: 'i 11 eyes. Surely 

we cc.n learn much from tbeL! Docs the young creator work in 

ways similar to those found in ~'1is elders? ;-~re the same types 

of creative procesnes - er:t::.bliEht:d in :::.dults and adolescents -

present t •.;n or w":>re 3;ec.rs before? As \:ill be seen in Chapter Il, 

it is highly likely thet the cru:: of creativity lies in per-

ception. \'/bat roles do perceptual procesf:l.::s play in creative 

processes in the child's .:arly years? 
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The J.to :::- ::-. '..·3 c ·m discoy·:-r at)ut creative thinking , the 

better will · 'e be' able to :.ir! i t::: Je-r~lopr:tcnt at all 8.88 levels. 

HO\·: much ic lost .f\_, t~H:· child 0 rows up? 

fr.•sh , op0n-eyed curiosity many chiV:ren pos~css? This par-

ticul~~ study hcs concentr ated on establishing some ideas of 

the intell r ctual aptitudes or proc t:;sses i -~port ant in crcati ve 

thinkins in young children o.nd un ir.vc·sti.:;c.ting the role of 

some perc(':;Jt 'J.al process "'s in crentivi ty - this has been at 

thE: cor:t of ignoring other more global ( and usuclly lE:cs 

oxperii.!entl'll) o.y;proachN:: to crec.:tivi ty , especiall.t the study 

of p-2rsonnli t~, variables. In thj_s, tht..: writer is m:arc of 

the li:"1i t::ttions of studyin:::; onl:- .... ome ::tsp ~·cts o:f the field 

(which is inevitable) nr~. of the vo.lue of conct:ntr,~.:i;ing on 

one partic1J.2..r approach at a tine. Onl ' ' whon the phenonenon 

of crcativi~y :---..s been nnalys !din detail from all . a n:;les, 

can · e hope to achie·re anything approc.ching a true , i nte_::ratcd 

picture of cr eative behaviour. Possibly the most important 

ain i c to interest at l~ast some educators fron o.ll l evels of 

education, and. to encourage them to rr..consid8r E'nd , perhaps, 

t0 creatively reorgo.nis(; their .1pproo.ch0::; to education. 

"One of t he heu.vtest responstbilities in ;;ducation is t o do 

,j u.stice to e-xceptional 1:1inC.s 1 re .. u?r.tbering thot they may 

emer ~c in an~· pl'"tco , at :my time and in an" body". (G, Highet; 

nTh;; Unpr ')dict[~blc Intellect") . 



CTIE_;',.TIVI'.rY - TE:...:~'RY /JID RES.S:..RC1L 

nTh · r'-l i:J nothin ~ 1:10re disenchcnti~ to net?l than to pe 

shO\in ~Jw spril1JS an~ . 1:.:chani3r:13 'Jf any ar ~ . . • . • and :'et , if 
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'::c l~c.c~ the pm·Jer to tr:~.e.~ t~~E: , to t:Dir nprin¢s , ( ··:c r:ould find) 

indic::-ttiu~:.;; of P dclic:v~y of s.:-.r>,::;c finc.r th'ln v-1e conceive u.nd 

hints of E~nclent hc..:.:monirc in nJ.ture" . .;.· 

(SL•venson, in 8pl·o.r:ne.n, ll5). 

As hig~1ly valued as e:~:·•.:<!.ti vi t~· i~ ..!l.w~.::; humo.n qu~li ti~s, it 

has prov,·c". to be (quite expect(>dly) elusive to systematic inquiry. 

Jc:~~t tliO~lty years a_:so, J .P. Guilford in h=!-s Presidential Address 

to th; Am~:'ricr....n Psycholocical .'.<;sociation, com_plain-.:rl about th(: 

app~li!lc::; lack of literatur : on the :.:;ubject of creG.tivit;v: today 

the position h::1::: ir~p:::·oved vnstly, :::o t.dat there now exist hu.ndrc<.ls 

of b::~ol:s ::>....Ylc. r::.rticlcs on the ::ui)ject by u growing nu!:;ber of 

'.lutLors. Th('re is no ·· o.n app:1ll i::->3 o.r. .. nmt of literature ! 

o.ttributr. 0. to sev;:r::U Gources, r..~t the leo.st ol' which in the 

antipathy wi t l1 which raoJt puple ccnsid~r ::!nything new. Many 

errone'JUG ide'ls o.hout cr (!.-.ti vi ty :;.lso ccntribu.ted towards a 

slug.:;ish beginnirJJ to sori-.::us ·· tudy and al tho;;.gh th(<r·e i<leo.s were 

put for -~c..":'c centuries o.go , thair im'luence ca.n still be f'el t in 

the ti •cntic·th c :ntury. One ancient philosophical theory ::~.ttribut-

cd crentivity to divi~c in~piration. This view was cx}lressed by 

Plc-..to ( ';9) ·.:he wrote: "God. t,').]~<?s c..wc..y the mine~:; of u•.m -:mel USt..'S 

thew :.~'; his ministers, ju~t :::..~; he does soothsa'-l'!rS o.n j goodly 

S..:CrS in Orr1cr thut \'Je '.1~10 hear th·-· Q<J._v" ~:J1:)W t h_ t it iS not 

they ho utter the ..... e wonls of _3rr..nt price \!hen tr~-.;y ar~ cut of 

thei:r· ,;:its, but that it is god. hira.self · .'10 speaks E.ncl '1ddrr~sses 

n::- ttrou::;h tt.c;J11
• Even toclP .. Y, Sorokin ( 11:~) h['.S stated that 

* . :vr~:s in p:..:.rcnthc-si::: ar ti.1e r1ri ter 1 3 O\ ·n. 
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s;~nsory-c:).p(Tnaturo.l power11 
- ul ti:.~~·.tely u.nkno•::able. This type 

of admiraticnist 1'::-ll :::,cj ncrc.cto c. mnctvnr; ~~round the venerable 

area of cr.;ativity" (!bckcr, 57) so tho.t it C!J.nnct be understood, 

cri tie.ised.or ev:.J.luo.ted. 

From Ariztotle t o Freud, people ho.vc belic·: ,,d cenius to be 

b ..... _lc.nced by son e o.ffliction anJ have attributed cr -:- ative thought 

t o ins:· ni ty or neurosis . "The. lunati c, t h E': l over 1:!nd the poet 

Thr· idt.c. t !:c.t crt:o.ti vi t:v has its roots 

in pc..thologic'll procc s8E:S har· pcrsi -::ted. Kretschmer (73) was 

a firm subscriber to this belil~f and estc.blj_~;ht>d his views on 

the: b :::.sis of hie rostuln.ted r ··:,l o.tionships b.:twe.Jn tempt.•rmnent 

and ph:,;sique. Gifted pc::orJl ·), he o:-.id, hc..vo over-s2nnitive 

n :.-rveo ::.n\1 o.re :-:1oody, 11 inconsiJe;r :Yte :md haug'lt,y" with nany odd 

P·Jrsoncli ty tr:.ti ts. Even t0day, crec.tiv·:..:! people are described 

as "touch<.-~" if their beL"!.vic-ur deviat et~ f'r~. LJ. accepted norms. 

It is int·.·,r csting, a s well as r•.!TIW3iD£;, t c note th:.2t f~,fferbeck 

Lauder, j_n hi::- l ~xiccn ~lf mod0rn ;~u;~ tr· tl ion l~ngnase us'3.ge, 

dci.'incs 11off his rcckeril .J.S 11
11sychop.".!.thic 1 neurotic, psychotic, 

sl01. :, quick 1 ecc(mtric, L1agin8.tive, introspec t iv1:·1 cre:ttive or 

in any- way diL~ c.r2nt". 

Yet another philosop!"ic3.l theory r:c es c r eativi ty o.s intuit-

ive g .:.T.!.ius ·. ibich cannJt b e ~aught; or dev:-,lop~:.d . .According to 

this th.:.ory, crt: .... ti·:e pe:)ple e1.re :1 r .J.r c . __ nd d:i.fferent br0ed -

born, r-::> t r:w.de, DnL1 s e t on c. ;;ede :..: tal wa_~ abcv~.- the understanding 

01~ l t.•sser nortals. Theoe vi: \·, :~; tend,:;c1 t o rc:nder :...ny study of 

crcn.tivc pro cE:sses inp.)o.:ible : crcativit.~· ju,_;t l)xisted and was 

Apart from th· limitc..tions of' theorie....;, sciC>ntific ::;tudy 

of creative thi~1kine: f\as br-:::n har.tpc r:;d by :c Disdirec:t :cc. sense of 

c~e!J.o crac:, :md equG.l i ty .:.J.mon .: . -:el.c. These viows have tended to 

blind people to the fact tbo.t r:1en. nre not equnl in ability but, 

in fqct, diffpr vastly frOt:l one "mot her . 

creative abilities h:...s 1 at tines, b~: .:m shut out anii[~nored 

ccrnpletely : now it to.s been welcomed back witt open arms. 



f,ft ·: r ·.t·urlfl r:..!r II, tlw :..,uc'.dcn \.~vna.n<l i'or knowl<.'~1 :··;e ::bout crc·at­

ivity cau::ht ps:: cholo,_.!.. 'l:s tmJ.'. v'[.~r E:>::, but th ... ? ha.v·~ been r':lpidly 

att€'~ptir; -; t o catch up tl!2 b2..ckl "e o:/ ·:;ork in thi s field. 

8 

I;.:) sin··la, univcrsull;v-ncceptcd theory of d'-.:. J.tive thinkin:;: 

hus c::.n .: out of t · ·~nty y e:J.rs of ::ustained res ·urch on the subject, 

thoueh this i3 hardly surprisinr. Con..;~quently there is no one, 

univ~rsally-accepted definition 0f crlativi~· either, since def-

inition is lirucod closely ith theory. Ho~0ver, even a brief 

r eview of the oan,y t...··niln~lc; dG:finiti.Jns :...hO\IS sov~ral 2inilar-

i ties ru,:on.c;st them. I.~o;t d13i'ini ti:m::., w.· ntio:-1 .:;ome type of new 

or unusual product, c.e. I'lir.:rs:- (36) se!.ys the creative person 

n: .1.nipulntec external symbols or (Jbj ects to produce en unusu:1l 

~von t uncom::::on to 1-}incf, lf .· 11d/ )r ltiu environment ;r . Mednick's 

(86) <'.Gl:30ciative d~J:inii;icn sa~·s : "Crl_'l.tivc thinkl.n::; consists of 

forming new cc::Jbim.tt·L:ins of J.ssociJ.ted elements, \lhich combinations 

r~eet opecific rcq:li:r.cnLnts, or cr. in son:e vi: .• y useful" . Hackt rs 

(57) dcfini tion .?oll O">S ci~Jil :1r lin..:s. Although Ghis~lin (46) 

sees crE:'ltivit·· ::1s a prcc\?ss r::th.~r t!!~.n t.: .1 product , the ele-

ment of nom1ess is ::::till ;:or 'sent, c s he 3:1ys crcutivi t y is 11 the 

proe0ss of ch::mge, of t1 .... v0lop.Jent , uf evoluticm , ~.n th0 ore;un-

i:Ja.tiun cf :::ubjective life11
• f.:. .e people he..ve developed defin-

i tions \"hich surel.- c'1n l>e intended only for one field of cr. 'J.t-

ivo thinkin:o; . Thi.s is gut to a ;;ise c\(~ice in vi ·!\.' of Guilford 1 s 

finclin'~c on cr-.;utive nptituu.~..-:.: --.t: ic,.! '::ill b.~ co:1cidE::red latt:r, 

"Gbou::·h it is n-Jt kno;m ·.·;h·.::ther the ori eino.tors of such d8fini t ions 

had thes _ in rr:ind. For ex 'J.r.1ple , Sl' -lpiro 1s i..; escentially a 

definition for s cientific ··1orl: (108): 11 Cr~..-J.tivi ty i s a potential 

c~\paci t y by means of · thich 2."1 irh.ti viduo.l r.1:1y produce s omethinG 

ori£;innl that SE::rves to fill '1 ':;flP in a particulr-~r hum?.n endeavour. 

The degree of cr~!ativit~.r exprc;ssed cr.:.n be r OU{!hly e?.u;sed by the 

n~-:;ni tude of the affect that the pro9-uet has on the f i dd , in the 

sense, of the chnn:-:ec introduced i<J.to the t r aditional state of 

J.:no--!lecl.r::c or LO~.es of E:x:pression :for.2erly chc.rncter isin::; that 

field''. The ·.1rit0r 1s :-:tain objection to this and sir:!ilar defin-

itions , is the ins istenco on a prod~ct thut is entirely new to 
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tl''"lt is ucc·ful in sorte wJ.y . 'i'hu.s true cr~.::>.t.i.on must be creatio 

ex nihilo. This is r c:!!iniscent ;f' the old 11 (:enius11 ide;;:t which 

sar1 crcavive thinking no the prero:at ive of c. chos(m few, for 

fow pe:oplc cu.n hope: t·) make th~.. ir pr0.tucts fit the fltrir1:3ent 

Gl1iselin 1 s theorJ of t \;') differe nt 

levels of croJ.tivitJ is more co, ;nisant o~ the r oel 0tate of thines: 

a t one (low) l~"vcl, an existlr ~: id .:a. or pr·xtuct is it-uproved or 

udv:::.nced ; nt anvther ( hi:::;h) level , sonethin:; co .. ;ple>t:::ly new 

occurs . aaslo·.• (79) -·.r.:l Kuhn (75) have sir:~ilar i deas . Other 

i:nv .::st i c a t ors t' .. re cv(,'!n l ess strincent in their dvme.nds for usc-

ful products ::.s proof cf crcc.tivo t i1inkin::: • Guilford (52) has 

stated th··!t (a) 11 Creative p1oductivity'' d o \.S not Bean socially 

useful products, for :..;c i ::ncc is not inter~)JteO. in social ly­

oriented valuEw, and furtlL r, (b) a n indi.vidu:::l may bt: creative 

o.n<l yet not be creatively prolluctive, i.e . h~ cc..n b~ pot entially 

cr.:-:1tive. One dt:f inition that CL•r teinlj· tr'i<' s tlJ m\ et the 

r:1Ul ti-diin,·ns i onal view (jf cr .. ati vi ty is tht.t set forwar d by 

'I'(.)rrnnce (129) wh o:. sayc creativity i s a 11 process of b~:comin3 sensi­

t ive to probler::ts, deficiencl~::::, r~ap.::J in knowleri :·\" , missinc clements, 

disha:m.onie::: and so on: ide:c.ti:i:yin~ thr:: c'! ifficul ty; sc.archinc 

f or solutions, bakine l::;ue.::;sc:s OY' for!(lulatin_~ hypothe::3es about 

defi cic..nciEs; tt1stin'5 and rc-tEO:Jtinc- the hypotht:sis and possibly 

r:lCd ifyi.:nf_; :mel rr-test ine; th ] ffi; ~nd finu.lly cO!:llhuni~:atinr,: the 

r.:-Dul ta 11
• Intuitively, novt lty ;.md ori(~in8.lity seem t o be the 

crux of cr._.,ativc) thinkin~~ , probabl:r becau:Jc the~· :1ro the r:l0!3t 

obvious aspects~ havin~; tli.: u~1st implic2.tions f or socit:ty and the 

.n.oa t iT"' pact en the incl ividur.l oec .~'J.Se tiH~ product ( or process ) is 

new ''.Yl¢i tln•xpJctcd . The }'tallw~:.rh: of crc:.,t i ve e .o.lterprise, sa~rs 

Bruner, (10 ) is I ' an act tl: -.t :p:roc.lu ccs cff2ctive surprise11
• 

Abilit3: to 0valuato ;.ituatL :ns or put f'orwan" oany ideas is not 

as socially valued ncr docs it :1:-w(:; c..- 1:1any social impl i cations 

o.s the iY',troduction of som,.;tbin:~ new - pr-ople h,lV~..- tended to 

for-;et the ht. ur,:; of YIO:!'k of Einstei n , :Poincare{, Pic8.ssc , Conrad, 

:· t a,l. , in th0 blin<lir: · lir.~ht J~ t:1:~ ctartlir::: ori.;ir.ality of 

their prod.uctc. 
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Tc clarify the position, it ~ill be useful to consider what 

creativity is nut. It is nJt unitary but compl"x and multi-

variate; it L: not 3ynonyr:~otw ;·:ith . intclli:3cncc; it is not 

lir.1i ted to ::1 f.-:;w O'J.tstandin:: people, nor tc any one 0.£;8 c;r oup , 

sex, cul turf~ J r fiold of en•1v:J.v;.·ur - crGP.t"i.vity belongs to all 

hur.1e.ni ty; it is not to be cq:t:tted '.!i t h the P.rts or \lith .genius 

and it i..; not just a colh:cticn oS: nbiliti8s , but include:s Pvrson­

rli ty, notivations.l and c;n':ironmentnl consti tu<...r1ts a£ vwll. 

Invecti['atovs may fra.ctun:: tJ,e pictur.:: cf the crcntivo individual 

and isolate 8.3P<:' cts uf hi,.: in oru.;rto cooccmtrnte on one thing at 
is 

a time, but this artificial simplicntion, ::ver.tu:llly he must be 
" 11 put to.~;EJthcr D.{;2.in" • Tho :.1c;:;t popl.tl:tr c..ppro-=l.Ch t o the study of 

crc:J.tivi t y is tllr~>n;)·l the _ tudy of the product:.; of creative 

thoueht, partJ.,~r becau~e it is usually the. e · s i e:Jt ·.13.y , but also 

bt<cn.us..:J it s •_c:ns tin t fur cr eative ti.1id~tn _, t o be reco.::;nised at 

all, sc..ne :.:ort of auditory or vicu:J. e·1ide.nce is required. A 

prrson mo.;,· be cre.J.tiY~ 11 int.:::rr>.r~llv" c..s B:1.rron (~) suf.r::ests, but 
(J. • 

i f we ha.';P. no c:vidcnce of srw\ t } p0 of crc:::ttivi ty ~ it is as if 

it had n _ver been. 11.8 far as the evaluation of pr-oducts is con­

cerned, t !,c s tatisttccl infn'!qu_ncy of a prcduct has most often 

been used as an inuication of itn unusualno~z (Guilfurd (50); 

Torrance (129); BC'.rron (.',5); etc . ). •r:1i::;, however, i~ not 

cnou;h, ct r-.:sponr-e nay be infr. quent c:.nd c.lso tct all y irrelevant 

t o the situ~tion ( c . J . , one coul rl. sa;-i 2 x 2 = 57 980,752) and., 

furthermc. re, two res:r-·:)::~0s !:lay be infrequent and relevant ~nd 

y0t one h~s involved 11 00·J ing the situation in c. different way" 

to a ~renter extent tha n the uther . (e. ~ . usin: a brick (a) to 

pre vent a cnr rollin~~ ::.nd (b) for practisin:"; karo.te on). A v8ry 

important emil surprioin:;l y Jimple r Jint t0 r J::nembcr in recoe-nis­

iw~ the trul~: novc)l rcsponsJ 1 is ont. 1 s react i on of surprise or 

"shock of r e c·_y:nition11 (Bruner, lC). Surprise r0quires unexpect-

edness and intercat and t:J.ke:c cn·J beyond corr.-"Jon wa;;o of expor-

i(.>ncin ~ the ·.-orld. It mu.st also bc relatd to s or:wthill[; that 

IJa tt er3 1 i. e . it mu:Jt be n:l:::vant . ,·c prob.::.bly do not notice 

the trivi:'.lly 1.mexpected and t hus iisurprise i :.; only for privil­

~·.::c,l , propar~..d mindc;' (op. cit . ). 
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Thi ~ i:> one inter'-'stini~ reason . hy nany innov:.tions ar.:: not c.l-..rays 

accepted by society. 

V:i th these thou.:_-:ht.., in ·mind 1 the i1'ri t<.r off ~rs her own c.1efin-

itiJn of cr8ativity. Thu non:· th~lt ::..lread_,· <>xist do not rccoc:nise 

::11 the points discusssd r.bovc. It is rc·o.l isc .. ~ thr.t all def-

initi;;ns are in sene •a..y limitin_-, but ~t the same time, 
11 creati vi ty11 !::!C·'lns many different thin_·s to different peoplE:. 

It is well to s ; t forvm.rd some s::Jrt of franework which can be 

: ... tplified J.t ··1ill \'Jhcn necessetry . 
11Creativi ty is a process (exhibited by all individuals to 

sor:1~ extent) invol vin:~ severc~l relativ&ly inuependent thinkinz 

e.bili ties and ns~·0ciated personn.li t;; attribut<:.s , v1hich results in 

pr·Jducts charncteriscd by some dc_:ree of novelty '-C measured by 

statistical infrequency i~l the ~-roup of individu.:tls concerned and 

by the degree of restructurin1; of and relev.::..nce to the si tuati ·m 

under consideration11 • 

, 1. l on:.(8r (\cfini tinn cr,u.ld d ;tt:.;.il tr1c 11 thin~:in:: o.bili ties 11 

and 11 p ~rsonali ty attributcs11 mt.ntioned - these 1 ·ill be discussed 

thNu:hout this chapter . 

It has be~n said thnt w~en one perGon is not suro of what 

he is sayirw o.nd "lis hear.;r i ;; cv~.n less certain, then they· are 

tdkine; psych:::;lor.ical theor:; . Tliin r o.th .. r h~~r~:Jh inuictment is 

not, it is hoped , t oo r..;levant t c• crl:'ltivit:i' theor y . In eval u-

a tine; the \':orth 01' theoric1 , it r.1ust be rc. .. lt.:D'bercd that they are 

theories and not lew~. A the:ory ner.Jl.f -:- ives A. fr£'.:J.e of r efer-

ence within which one can 1·.rork and, therefore, must be expect ed 

to b~ chan;_:;ed , .'\ud ifit:'c'l, re-int~.rpr,:;teJ Gr thrown out completely 

as nc :J thinlcin~ and research prv:·resses . An inad, quo.te theory 

is better t:1...tn no theory b: cc.w::.e it c::n at L~c.st b..; the source of 

hypotheocs which can be p:roved or disproved . Theory f ormulation 

is, of courne, clso a creative activity. h phase of creative 

activity which i~.; just as importe.nt ::-.s the bir th of ideas, is the 

death of ideao (Henle , 59). ":,n individu3.l outErO"IS his ickas: 

a Jcience r.:ny ,j_o the same. Here, too, it !Ilus+, "'-C3.in b.:: noted 

tbnt differe-:-1t thcor1.sts . .1ay choose to concentrate on one 



perticulc..r ::lspGct cf cr.::ativ:; t !1inkin_: , :><> p,:rs:melity , z.pti-

tu<lcs, or the influence C•f the envir~mment wh:;r eas the theory 

thc t a.t tempt.::> to inte(~rate all appr ..):tCht.:e i s pr obably the nc·st 

\'lt;rth .ahile. 

nlost Jf the philo·- ; phice.l th(;'Jri e:c of cre:ativi ty havt.: al­

r eady b~8n m_ntioned, t hous h two e ther iJe~s 1ust be included 

h e:re . 'l'he first is th~ conception of c:r.o.tivity a:J a li:f ~ 

force .... hich nrose af.:~ : .. c:::nsequ.::nce of Da:: in ' 3 evolutionary 

theory. Life is cr:~tivd beccusL it 0~_nni.r3 itsdlf a nd 

cmt_2nd.~r;; nJvd ty (Kn"-.ller, 69); ~.'"ill hin.:;df :1as the power to 
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initiate novelty e nd impo :>t. struc:ture an:~ m0ani n,.'i on the apparant-

Th..:, secon~i ic the: theury th:_t cr :-r tivity is a 

c0::.:r1ic force an~ is tr.uc .-. lil<"nif ·~ st · .ti:jn of : .. miv r.. rs;...l creative-

no 1s th~~t is prc::..,ent in ev• ryt~1in;_; : nn et:.rno.l source of 

n r:r:..t r ishmcnt m:l. r·.: :~,meration (Eillmm, 62) . Creativity oper --

at ,s to (a) ·3.intain Wh['.t it ifJ , i. ~ . it i. ·~ eontinudly 

r enr 7.Jin.r: existin·~ :::l r;r..1ent.:.; ::twl (b) p~·oduce n::w, unprc c::::dented 

f orns . 2Totl' t hr:t none ·:"!: the philosophical theor ies Rttempt 

( ··,iscly, SO!:) mi-ht se.:r) to explain he :.' erc:1tivity functions. 

In the nin'-' teenth centur :· , the clvr.Jin::lnt school in psychol ogy 

was t hat cf ;,~s·::>:::i :ti:mim:1, : •. lkv.tonie.n-typc ps•;choloty which 

r educed pll mt..ntal cont ~.:: nts t c ')l cments and combinations uf cl e-

ments. It:., ; .,! -,ifio .. : pr :sence i ·; : .. till · .i th us toda• ... Accordin,:: 

t :J t his view, C!'l:''lti-·ity i s rcd•.tccrl to a tri::.l-:.;.nd-error problem, 

.i th a r-c-rson summonirl['" one co.Jbination of idEu.s aft or another 

<.mtil th_ 11ri[ht 11 CC~Jbino.tion OC CU.l'S , Or tho person (_':iVeS up. 

ThC:r e an. s cv(.ral objections to t~1 is ~:ii'~Jijach, \'1 · ~ · ·.·1h;' docs one 

p : r::on come up v·i th one co:nbin:::..ti..m while Rn,!ther person does 

Eo··' i:: th . corr8ct sol uti, .. n chosen? Trio.l-.:mc1-error 

t h inkin:; i:;; a l onp; proces:. , y et erec tive t~lOu:·~ht i :J often 

suddPn z.ncl spontaneous e:.n.:1. , furthermore, crec.tivity does not 

rely only on ol\} associations c.nd lm\:•;,l edp,e : cr-.)ative people 

d :1 not 11walk th0 paths of p:::.r:t e.sscci:::tions'' (Kneller, 69), 

Mednick has attempted to brl.r1.:; associative theor~· up to 

date a '1d make it more pre::;entable. The rtlain difference 



b(:tween clasr:ical aPf;oci~ tionisr:t r:t•ld ~Ie·,lnicl:c 1 ::; associationisn is 

that, in t Le l atter, crc~;.tive t:lin~cinc:; i .G the ~J.oility to a::.so­

ciate not ,just c:..ny concepts, but cor.ccpts that arc: remotely 

connected and 11 the :aore mutually r emot::: the olE'<,aonts of the ne\'1 

combination, the more creative the process or solution11 

( H d · 1 .•. t: n1.c.c, 86). Hia definition of croatj.vity has already been 

statod o~ rs~~ 8. Ic1ec.3 O.l"e brour,:ht to;cther by: 
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(1) :3crcndipity, i. e . "the acciucntal 1 conti~;uous o.pp,.arance of 

appropriat •: stirJ:.lli;1 
( op. cit.). 

(2) Sir::il2..rity of elcr.:ents, e •. ~. si:ililarity of form, sound or 

colour. ;";.J..li t ·ration in r•ri ti~J 1.:mld be o.n ex:.:i!lple of 

this type of coubL:·,tion. 

(3) Mr.:,di·:.tion of a.wther •..;lernent, i.e. <.tn eler,l,'nt Z may be 

clos"ly rclo_ t -.:d to t wo ra,.otdy as>ociat-:::d ideas X and Y. 

Individual differ(;nces a rc• expl'lined in terns of assocj_ative 

hierarchies ·• :1ich ma,y b"' fl_t or steep. This is illustrated as 

follows:- em individ~tal is asl-;:eJ to r~a1~e :::.ssociati vc response;:; 

The pcr:>0n ·.:ho tendG to re:strict his answers 

to stereotype(} r o:::: ponsc•s (e.J. c f: ·tir) 1 hG.s a Gtocp-slopecl assoc-

i:J.tiv ~:: hic:carc!ty D.G sho·,;n in Fit;. l. He has hi~h 11associative 

str...:ngths 11 to a fe.1 convention.' l .re:;:;p')nG8s 7 t Ln1 hi3 associative 

::.. trengths for other ,;orcJs C:rc p r::.pidl~-. Anoth 1 ind i vidu:..~l h2..;.; 

a flatter slope becc.us · ? ::.l t hou2h t h , convc!'ltional response is his 

3trongcst 1 it is not v .r7 0.ominc..nt e r;.d 9 in -·c:<li tion, he has relat­

iv:l\· high asr>oci:::ti·lc :;tr :,n ~;ths fo:1:· le s ~.,tereotyped responses -

n,ost likely to b::: found. T~'1us th,; uor,, crc:-.ti ve individual will 

be chc.rc.ct(_riscd by less st:.;rcotypy. 'rhis pr<.~cl.iction 1'11&8 sup-

ported in a ::tudy bJ ~.1ed!1ick, Gough and '.'..'oodworth (Mr:dnick, 85). 

Other prodicti.ons ar·2 t~ Iat c-.) a hi._,h-~rc::.::.tivi ty sub~j cct will 

r espond relati.·:ely slo .. ly and ;;teadily, :_:ivir"J;.::; r.mny responses, 

(b) o. low-crea.tivity subject will respond f'..lst-:T tut will civc 

f~~2r re3ponscs, (c) a high-cr~ativity subject's dGminant responses 

m~y be strong but quit . dii'f(;rent fron the usual <loninant responses, 

(d) the low-cr -. .:tivit_.' per.:;on r~~y cr·::.~·.t e one um1sual response a nd 
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Steep Associative Hierarchy 

---- Flat Associative Hierarchy 

HIG 

4) 
(I) 
c 
0 a. 
II) 
4) 

0:: .r. -Q) 
tJ) 
c > Q) - a.. -.! fJ) 

0 
0 
(I) 
(I) 

<1: 

chair cloth wood food Mabel 

FIG.1 Associative hierarchies around 

the word {(table~ 
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any otht'·r r ·.~'Sponses ·:;ill re: s c:.1ble the fir.st 7 
1Nhercas tho hii]:h-

crc-)ativi t· per-· :m \ .~Lll fT SJduce :::any diffcrcmt approaches to 

crP.::ttive expresJLm 1 (E.' ) th.: c re:ater t he n ttml:.or of tin8s an in­

di .._rid,~al has ,J. ttaineG. :::;vlnti,.:;n_ in ~- ):articular manner with 

particular nat<-rials, th:.: l cs:: likely h<:: is to attain a creative 

t-Jclution, i. .;,, : 10 J.evcl8ps a steep ;.licr<:..rchy becnus~::. be 11knows 11 

the: mLaninc;s of the elements involvcJ and the answers to the 

problcr!lS. Thu::; p:::ople should not ·.10rk in on..: specific field for 

too~ .lOU[ and a n:)wcor.1. r tc' o fi ,_ld i[: more likely to ac:1ieve a 

crr:ative solution, a::: lon~ c.s h'" pc:sses::;es the nccessc:.ry basic 

knowl edc:e. 

The notion of l-1ierarchies ~: till dOc'S not explain v.-hy t:1ero 

c.n' individuc..l ~l.if:ferenc c~s. ~:ednick ( 85) Jao.intains t lL t "previous-

lJ- l e::trned or inn2tely pr,.::disposed met:i.10d;::; of appr·oachirlb p::rcblems 

will in:.."'luence thP probability of a craative .Jolution11
, (-"•G• 

:i.f .J.ssociative elements 2nd their cc:ntin3.tion3 a rc concrete re­

pre ~cnt1.tions of a~pects o:r a problem, ::1 p ~r.:.::c.n •:1i th o. 11 pJrc<,;p­

t ualn approach ·::ill be r,:ore lL\:ol~ ';o attain e. crt;ative solution, 

whereJ.s "'- p.?n.od •ti t h a 11 conc t.:'ptanl11 2.p~n·oJ.ch ·,·ill ar::hieve btt ter 

c r·(·_.tive solutivdS if t ho el2~;;(,ntr-; ··.i1d c:.>mbinations cannot bo rG-

pr<.!cented in 2.. concrete Yny. ~=cdnicl~ acbi ts that thcs e factor...: 

of different C'\ :;nj.tivc styhs B.l' - poorl · defined . As fo.r as th·:) 

the combination...: trL.J .<r~. } i .. ·.ited by "trw probles, i.e. "the im-

r.'qui::ite -~l ·::ments ~.n ·;,l:.c ..: i tu.c.ticn'' s.L( hsnce :... pera:::n de:;:::; not 

LL~ve an infiEiL) nu:.1b~~r of cl,~:K:~-f; ~• to ch<-'.J ·c fron(op. cit .), 

;.kdnick h .~.; suz::osted ~ li1C".c3U!'8 C.'~ inr'_i·,ridual diff erence;:; in 

cr: ntivity called tlh) R(;t4ote ;. s soci::.tions Test (EAT) in which 

croups of three remotely n~3ociate~ words arc presented to the 

G;J.bj e ct who then has t o L.nt'i om ·.1orcl · .. h i ch ::;crves 113 a connect­

in ~; link :::U.10n"1st the ot :1er three , e.;: . rat/blue/ cottage, :,_'or which 

t;he cor>...nc.::ctinc v,ord i:./' chee s e '' . This te~t has proved fairly 

·:10rth ·1l1ile in sev.:ral studies, o. c . ~ !eclnick (84-) ; Karp (67)i 

.:cA.'alski (71); CTutchfiold (25); but not in othe-rs, e.c;. Datt3. (26). 
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iJ:ednick 1 s t!·lt:.ory has s •)'?L! ba.~;L; in P..necdotal reports frc.1 

cr, ctivc pco j,)L:: 7 e.:;. Potnc.~r6 (lC'.J ) r ·.'prts that i n his dis­

cov;;ry of ::uch j _ul functi:)a;:;, h~.: c;::nbin·.; ;1 two di ffr:rent kinds of 

mathendics which hc..ppcne.J to hav e a ci;~iL.ri ty in methods of 

transpocition. 

collide until p-:1.ir~:; intcrlccke.'l, ::o to · :) .:-"7:: , r.1::..kin~ r sta ble 

coL1bination 11
• In his L .: tter to H:...dnr.nrd , Ein.3tcin (33) wrote, 

"Th.; psychic:2.l c~nti ti<:r: ·:~ -Lch s ._ .._o to r.,,!rvc cs <:lem ·nts in thoue;ht 

nrc; c~:>rtain 3i ·_n::: rmd : .• ore or l ese: clear i:u.:. .. : ..::s ·:;hich can be 

voluntnrily reproduc'"d ~·.nd coubinC'd . . • • • • • this co .. tbinntory play 

cc~ems t o b, th :: essential f~.~ctur..: i n fi'.t :)rl.uctivc thcue:ht'' . 

CriticisrJs till ruaain. Itr~:tly, c·ften the protl eu is 

not ( v .n r'!.efin :d :::t~i Cl"~.') c~ 4;1-::J Gtcp,., in creativ e thinkinG ic to 

forrr..ulat.: thr: prcbh .. ~l nnc1 a;-;~-= the ri:_::ht quo!Jti ons . Secondly , 

intuitively, an u.s.ociative th·. cJr y :::tPP•' ·r-.r.:: shallow: th:::tt tlJc,re ir, 

EOre invulv eQ t~nt the uer e ~3~0ciution Of I'si10te ~lement3 hns 

''conver3ent11 thi:nkin ~ , i. e . there i::.; cr.J.y one corr ect respuns:. 

'.'lhich the e xperimenter e.L·~acly kn01::::: - thic ic hardly cr cc. ti v€' 

:md lns tly, peopl:.: ·::i tY: stne p hL.rarchies m:1y produce 

ro.;;idly up tJ the end of .:>.n:• ti.n;;; limit n te, t may· havE:, ·.;hile 

the lo .~-t!radient person will la:; , L::::tkir. _~ th,_ for .. u .. r type of 

person ' s r~.-·sult:. look better. C:a.llrctt ~d ~:uf: :n, 13-t). 

Tr::1r~i tio;1~:l loe·ic has p::ove~1 b::!'ren a.s far as nccountin:._; for 

c:rer..ti ve t h irLI<:in:.; is c :.:nc erneJ 9 • ~ tu·,Ju.:;rJ ;-:.,_,·;:e :tcychol :J _ _::; ists ho.ve 

tended to ~~ qurlt ,_: rJ.ll tJP<" ; of thir'~::i:..1.::; ·;ith the :.::.bi lity to c::.rry 

Even lnjuctive 

loz:ic , With its .-,~. f;h::>LL~ en coll:•cting i.·ect::1 'lnd ob.:ervinc the 

r,'lctionships b: .. tW('en tttL.1 in c r d,·r t o s,~t up Jencral assump-

tionc ~ i :..: hop::les~.: c-• .::J n t::l._i .::; en · ·hicl1 to explain crt:a.tj.ve t hink-

in·;. JJo ~~ ic inplL.s rr:tt iono.li t,·: an-~ r ..oasonableness , but cr,:n t i ve 

thou::_;ht does not procct:'(: ratio::1allv in Hr..''J.t , interlockinc, or~er-

e oJ. .JtepJ. Evr:n in c <..: ienr:e, i·,hlc11 ~'Jo often i ._ s een as the- ul t i-

r:Jc~t? in ap;1l i Ecl l o.2·ic , t!"is i s no-G true: ac Shnpiro (1C8) 3 ·. "S, 

;r -r;hc popular i .;at-: ~f t}',; .::c:ierrci!3t . " cold lo:..:, icio.n , is mis­

lead in:;','. 



Takin~~ a st<•r forwar\i fron tr~v:i tional lo,:ic 1 w~;; can asl.: 

th;• quultion : is cr E·a ti ve ti1inkin,: ::-. fern of problem sol vine? 

.3one ps:yeholc:,ists ((·, ::_:. ];w0ll, Shnw, Sir.1on (95); 'l'hurstone 

(12.•,)) see it ·~s a type o:.t' probl c.n solvin::, markec1 by novelty, 
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p,)rsistcnce an,~ ,}i.dicul t~/ in fon-;.ulatine; the r.•r oblem. Indec:d , 

in one scn'3 3 , cv .. -ry :.. ituati:m can be considered a problem and every 

dvci~.::ion a solution and ~~ .. rt1.inly :,;o;-ue: pr0tlE..m s olvin-__ ; is creativ e, 

but to say all cn-ativ : ti-:!inkin.:~ is ~t problem sulvinc.: activit y , 

is questionable . Hil_:arC. (61) he._ pointed out t !:at in much of 

1;l!an t!'leir corrcetn. sG . 

and .J.rt defy descr iljtion o.ccor1in~ to c r din1ry ::Lo:r0 ulae of pr obler., 

.olvinf.> l'Tewell , Sbe ... ::::.n· Sicon (95) scj- t hat probh:u solvine; i c 

cr-:3.tive to the exh•nt tl:.at one or /lOre of the followin~ condi­

tions o.re sntisfiod : 

(l) The product of such thinkin,;~· iG novel and has v::~.l ue fo r the 

t hir..k:er or for i"Li:-J cul tur.,; . 

( 2 ) The thinkin;: i~' unconsci c-us anil r eq:,;ire:.; Eiodificc.tj_on or 

Henc e , th0 inportcna 0 of 

personali~y ic realise~ h !r- , u . ~ . P~r~istcJcc in follow­

ir;~ one lin.: of thou .. :L•t.; •:ill ae:t unf_ voura1Jl_y u:~8.in:-;t 

crcntivc prcble.J nolvin.<'!:. Tlv ability to bre::~.k direction 

of 11 :.;et" is inport::mt and. l JOple :~l•J c.re unable to dQ t hi:.; , 

"fre eze;' t;:~.., l:!c:tilin_.- of obj::.:c t .... · a.n:1 situatiom~, display-

in.:; ·;,hnt :Ounck..,r (31) h.t..: cal:.~ u. Hfunc-r.iont..l fixe dness". 

( ~ ) l'hc thi.1kil"..,.; roquirE's hit:;h .notiv .::.Uon an: p::rs i stencc . 

( :; ) The probl.;r., ac; lntit ... llJ post-d , is v. :;ue o.n~.l ill-defined 

so t hat p::trt of' tlw ta:?k is t o for r.mle:.te the:. probl :.;m. 

In ouppcrt (lf tht:ir thcor=r, thE:.Y ~)oint ou.t th3.t (e) th·.:. so 

;>r ocE:;sco a:;re:-- well · .. it:: Wa l la:..: 1 (135) ::>.ccount of creati\-e tilink­

inc:, (b) t ht:rc is a ccrrdntion b.:;t~ c·c;n c:cez..tivit~_.- o.nd intolli­

_. llCC? cxp t·cinl l:r \lhen c>;:J.-·id-?l'in:··: 3cie.ltists and (c) com.JUters 

( ,,::>rkin;;: accordin~· to ti'JC ;.r:incip1.i.::c o:' problem ::;olvin:J cc.n dis­

~cver proof3 f er theorem::.. , play ciP ..:; s, desi;:n en.~ines, cor:1pose 

music and reco,~nise vi,··ual :-:-c:.tt·::rns . An objection here i s that 



sue~ pr0 _.rams :::.re not ~J)'::::tct :::i.;::ulation.; of t:-: inking , in fn.ct, 

only the prcducts frot'l these p::· ~: ,:-re.uu L:.nd fru:, hu•:J.an creative 
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thOU£·;ht are sL .. !ilar: th:.:; prot:esscss ' _re far fror:t .:. ir.1ilar, e .g, 

a computer will eventually come up ·::i th the name "Brand X11 for 

a produc t if it is pro~:r::cmmC'd to take cccnisauce of spaces as 

well ac 1: ttf• r combinations, but only a!'l one' of thvusands of 

letter cc-!Jbina tions, i. e . it · ... :mld 7,0 t hr utv ·:1 a kind of trial­

and-error problem sol vin._: r nd a ;_.ain lack the S)Cnt:meous, irra­

tional element in cr;ativit~' . 

'rhe Gus tal t th..:orict...: - of -. ·hem , 'crthoimor is the nos t not-

c.tle - forr.mla t . •d a thou.:;ht-i-'rovokins t~e>ory of ere a ti vi t;,- with-

in the framework of their .,.,ell-knm·;n pr:rccptual theory . Wer-· 

tlv~iu~.:r (who c.ccus;:' s as ocia ti v0 theor.'L3ts end tr~di tir: n:'ll ~o~­

icians of cuttin;_: thinkin:: prc ce>:.:>ses to _:-Jleces) see:.: the crec.t-

iv, situ::ttion P.G a tram;itione.l proc~...s:.:: of ~)t ructurin::., "Gestalten" 

or ·::holes (138). S (th·: .Jitu!ition) ir: ~ccn as structurally 

incoopL:· t c or de:Licient u.nd the forco ... and tensions inherent in the 

situation set up ::i:·il 3.r tresses in the individual's mind su 

th::.t h3 tries t o complete the si tu:1tion ttnd find structural 

Tho : sscntial j ··;: ...:tur.:-:s in creativ~• thinkin_; are: (l) 

r· ali::;ine: th~:: st.ruct,lral fe :..ttur, ; end raquirements in a si tua­

ti:':r.. and (2) ch<-Xl:=;in~.' the .Jituc.tion in the :lirection of str:.tc­

tur·al imp:cov ._ :· ent : b;;- (a) viE·.:ir ; th~~ · .G.J:S and disturbances, (b) 

:~c ::-:kin::.; tho inn .r structurhl r el nticn,. _\rwr~_; then<: gaps PJ.nd the 

E:itu::::.tion as o. ·.:hc·l c:-nd (c) indu.l:·~i.n.:.; in structural crou~ir!g, 

r: entrin~ and tr :ns po:Jing , ::c~:Q.in conaid.:rin.:... t~e whnlc ::-;itu::::.tion 

::1nd lo:)kir<:: for structui·al :nn:teny a_"ld truth. 

~ov:-rninc; the n.lationn b,., t ··,efm t!w p:...rt:; ::m.l~ the whole of the 

situati0n, L · • ·,.t.'l-1; c onstitutes the: n.~:oocl" Gesto.l ten? Tl:F're 

i ; a desire in :1 p._ r clon to procc:od fro,:J an unclear, inadequate 

n'lation to a ;, clear, tro.nsparcnt, uircct confrontation" 

(\'!ertheimer , 138). Tr,is is inter2stiu:~ wh n 'ile consider 

Poir.car :. 1 s (100) ideas :.m t lw b_,si.:.; en which s olutions are 

~cc2ptPd ~B the be~t onr s . The-y 'lr·.:. , he says, '' thc:; c v1hich 
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a.:fc,ct t:J.,)st prc.foundl~,- our l :.l:Jtic;n.J.l .n:nsibili ty". :-:~: ccntinues , 

c.ncl. b-:~o.utiful 11
• This s' ~et!:8 sinil2.r to Gordon 1 s ( :~ 7) "h<<dunic 

r eopcmse;1 t o soluticns, :;hich is ::-. feelin.::; ~f 11 b~ing ri;_ht;1 nnd 

takinr.. pl'>~_;ure in the ;::le:~nnce ,··f s oluti0ns to prob1Gd3. 

0nc criticise of Vcrthciu1r 1 s theory i s that often the sit­

U".tion or probl,!D d 'JCS not exist before the in1lividuo.l f ·")rmulates 

:i. t, but '."J.:,rth:Ji ":lcr s:-.:·s tlw pers,m he...:- ::·.n 11 enviso.:::;ed Gestal t 11 nnd 

If this is th_, c::.so , the iD.diviC.uo.l pr-:)ceeds to cry:Jt'.lllise the 

ccntr<.!.l iC.-.a :.s well as its· parts , o.t the sc.;.te tir.1e. 

K'lny ps;rchvl c\·;ists l•·we ml~Lntained th.1t · ps3choanclytic 

th":Jory contribut es th0 LX:t uc. eful and acceptable explnnati cm of 

cr•-.ativity. The bc.sis of the ps~cho;.ne.lytic theor.f cf crC'at­

ivit", c.s y .. ut forward by ?reucl (37), is as f ollows:- c r ec.t i vit:v 

h:::.s its ._::enc,ci: ; in conflict in the unc z·,nscious and t l1L is 

rC'P~lvcd by uncon~ci8us f~rcet . If t h: ~esolution r8inforccs 

an .:tctivity intended by th·.~ c_;o , it ,) .:rcc's 3S creative behc.viour, 

othorwi:Je it is r epressed 0r r 2sults in some type of neuro~is. 

Th(.' r ol - of the uncansciou~. ~~:-. :: ccnsid·:·rcd t rJ te of prir:1.e inpc.,r­

tan..::e, r:~s indic:--"t<rl b:r Sinnott (111) who wrote, 11 here (in the 

unconscious) th · or::ani:Jin1,; por~.:·r of life f:J.shLms intc orderly 

pr>..tterns the fl:c2..tin: f :o.:.1t.·::ics of the unconscic:us mind . 

if anywhore, nc.~· pat torn.::; r.1:1y be: cre2..ted11
• * Behn.viour \''i thout 

the in:fluence of tmccn..., ciou~ f ur CN is rit;id o.nd hc.bi tuJ.l, i.e . 

th.:: ro ir; too !!1Uch e:ontrol eve_' th,:; unc•:msciow: cont.mts: on th~ 

otht:r hJ.nd, i :f tilet"G i ~ +.:a little cvntrol , bizarre-: rcsponcc:s 

e:.nd be"l.o.viour can result. Tht: functicn and effect of crec..tivity , 

tnen, is th~ discb:.r .. ~ ·) of c::-~otivn r _.sul tine; fr~1m internal con-

flict '"~ nd thus crc:::tivity c::J.n pr<.>V ..;~;.t ncuro~: is ::m~l psychosis 

.=md vice VE'rso.. ;,t the .. '1.. C' time, ::rcative beh:J.viour is seen 

a£: lia continuotir.n end subs titute for the play of childhoc.j" 

(Freud , 37) o.nd .so d;Jriv~3 froL. t !te elaboration of fant:..sies 

c..nd id<"as rd ·1tecl to day-d'!.',__8.uin~; P.nd plny ·.vhich are, of course, 

p0.rt nf the contents of the unconsci0us . Jung (66) saw the 

·to-·.,ords in parenthesis 'lre the wri t cr 1 c mm. 
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unconscious as the source of i:".lc,_inati.:n, pointin--; 0ut that the 

"unconscious i,11a_:,r s 11 f ,_ unJ in psychotics ar..; also the raw me.terial 

used in imat3ina.tion. "ThJu.Gh such i.J;13.[;in_ tion is present every-

where, it i s both tnbvoed and (~readed, s o th::tt it even appears to 

be a ri8ky experir.lent or a qu(;stion::~.ble 3.dventure t o entrust one­

self to the uncerte.in path thet le::tds to the depth of the uncon­

ci'.)US . . • • • • • Unpopul ':!.r, ill"!lbit:uous, ".nd d::tn<--;ercus, it is a voyace 

of discov ery t o the ·-~ ther ;:ole of t h w-;rld1
: . ( op. cit .) In 1936, 

Jung described •:hat he con.;;idered t o be th<; five b::tsic , instinc­

tual ~r;__ups: hun.::;er, sexu.::tlit:·, the drive t o activity, reflection 

.:md - 3. creative: instinct . His viewpoint is nctu:tlly vactly 

different fror;t Froud 1 s , for , al thcugh th.;se instincts are subj ect 

to interrelations with er.ch otht>r, t hey e re not r esponsible for 

oacl:: othe:r- thus sexu~ lity .ioes not cau:.;o creativity, etc . 

:?or June, crcativi ty is the wholt: essence of t:.::.n ( sr;e Hillman, 63) 

ond thun, in therapy, "we rmst follow nature as n guide, and ,·.hG.t 

the. doctor then does ic L .rr- c. qu 2stion of tre::tk.ent than of 

dcvclopin3 the creative ) Ossibilities late:nt in the p::~.ti~nt him­

s -.:lf11 (June: CollectvJ ':forks 17). 

The neo-Fr-2udir.ns h ·1.ve 'll t ··:r:._ j FrE:ud 1 s orit_;inal views, the 

main alterat i on bein; th.) r~hiftin~ of the ·Jrigin of cr0J.tivc be-

haviour t o tho pre>-conscious . Ernst Kris (74 ), the lt:3.ding 

exponent of ·-co ps:·chol oc;.;r, has put f or ,urrd h is the')ry cf 11 r eeres­

sion in. the service \Jf th " e::(, " -:;hich ''13-n~- psycholob;ists havo used, 

notably Bc.rron (2, ~) in his sbdies of the cn-::.tivi..- personality. 

In Freud 1 s theory, tho pr_::-conscious decide:d ·:1h.1t ma.t~·rial should 

or should n.:.t pass :...'rv:n tl".3 unconscious t c the> c ~nsciuU.3 . Kris 

hcr.revcr, ncsu!ilt.•s that uncvnscio..ts ~natcrio.l c8.n h•Jc omc pre- conscious 

~nd vice vc~s~ , i.e . ~ ~r~-c)Lsciou; pr ocess c::tn a ssume id energy 

and be ur:1wn into pri;r :.ry pr08C:B ::: \ih ich is an 11enerj y syste~_l of a 

free ... nd mobil e n':'.ture11 conr:is".;ing o.L· unneutralist:d drive striving 

towards inm~o'dir;.tc· d isci·H:r : r: (Sh·:..piro , lC:8 ). Pri~£.rjr process is 

mn.rkcd b~r c;pontunec)Us , uninhibited , nncuntr; lL ... d h:;h8.vi ·~ur. 

Quotin·~ f.!·om :i~ris (7.~) 11 ~!:.o re:·:rc"!ssion (primitivis.::ttion of ceo 

functi" ns) occurs not only ' !h:m 1.1·1.: c-:o is we'}.k - in sleep , in 
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fE~nt::ts;,·, in int::)~:icntion and in t!~e pr;ychc.>ses - but c.lso during 

nanv types of cr02tive proces ;cs. This su~--;ested to r:1e year:J ago 

thnt the 830 T.r'Y use the rri:-,1ary procc,sR and not be :Jverwh8lmed 

hy it" . The CfO must be secur,· and flexible enou:-;h to venture 

into th8 unconscious ::.nd return snfc·ly: the cr,•ati ve person i s 

not d:mino.tccl by tht.: unconsci:.ms, he uses_ it. 

The prccnnscious i~ preferable to tho unconscious as a source 

of crc.ntivc activit? bec~m;.;e the J)rcconscious ccm gather, compare 

::mj r E:- arran.:·c, inforr.Lo.ti:.m ( 8v!'lentietl aSpt.<CtS Of Cl'(•ati Vi ty 1 Which 

is not 2s haphaz~.rd :o.s Fl.DJ bt:lievc) cmd, rurth:.;r.aore , unconscious 

processes m:y ~ctually inhibi~ flexibility because they c..re 

link..;d to repressed conflictf'. 

Quite --.:. 3Ub3t~ .ntial x.c.vtnt of rusec.rch h'iS been done in 

efforts to fLtd 1 :npiricc.l &upport r'C)r ps~choan:-:.l~·tic the0ries 

of cnativity. Investi0 .tors h~v~ tried to aasess tl1e roles 

of priwary and st:cond.:.ry proceS:.:>'.S in crc . .::.tive thinkin_::: , i.e. 

thE: ::unount of i:'antr~sy e.ud 1-:-~clc ~:·1' rer:1li ty o,s op~lofed tc the 

auount of rcGlistic, re'..tionrl, 1-:.i,ic:::.l r e sy.Jnsec in psoplc 1 s b..;hav-

iour. Barron (2), us in:_; the MMPI, E.:-- rlJ .ilnal and Late Anal 

Scc.les of th~ Person~l Pr~:~renco Scnle 1 th~ ITipul~ivity Scale 

·:)f the CaliforrJ.:i:::. Psycholo -_:ic~l Inventory o.nd Guilford-type 

cr-.:::.tivity tests, fcurld t:1::t hie ..lOre cre-:>.tivc subjects 

(l) had u orrJ c·:mt.'1ct :1it:.1 unconscicus ~i!nterial nnd s;:.l cxhi b-

i ted fC'..nt::'..sy , im3[;in".tion ~nd rt::verL.: , 

(2) had stN~'S egos :--.n(: lh' nce, ::'." th:.: distinction between the 

self and not-3elf ~ -s ~8curc, tho distinction could be 

allo·N ..:(1 tG di::mppe,lr f or a time , i. 0. ti11:: ego could 'l.llow 

rc.;ression cn:1 the e':p1·e;:;sion of impul ses, secure in the 

knowladge t~~t it could correct itsblf, 

( 3) ,Jere m::.>re conpl cx psychodync.:Jic::J.ll~", thGir insit;ht and 

m!aren_,..:Js '>'.'Cis ;_:::rGut, their life c~xperiences bro3d and 

deep, 

(1) rcj~ct3d suppression as a ~0chanis~ f0r the control of 

impuls .:s 3nd ..:xproc·-ed th..:r.1cclv0s in c nscrt of indis­

cipline11 (Barr•)n, 2). 
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Cri·:in~li t.: , Barr~n sa~rs, will be ._:-rce.te~ wherC' 3Uppression 

is :-tt C!. minimu:.J ::me: wr: ·~ re u d~_;r.-..: (:f disinte ...... re.tion :lnd d.isor-

i entation c .:m tc t ol ·.:-r?.t<:.t1 ";htL ~ hi::hcr lvvd of integr::t tion is 

r c::tchcd . Durron 1 s ~ther findiDJS will be Jiscussed latLr in 

the section on l!ersonalj.ty. If the cr "..tive per son c<.'..n allow the 

er;o t o "detour thr ou ~h rqressL~n t 0w .rd c:d-c:pt:ltion 11 (Schafer l C6) 

:-tn(l , far from Vic.llin::; off U!'1consci~.n.u,1 contents , ::>.ctuc-.:.lly cxhibi ts 

ther.1, ·:r:J ·::oulc~ 8XPt-ct, f, .. r im:t"..nce , the· non- creative :.~2.lc to 

repr'-'S..; "..ny ch.'.r..lct r-;riHtic~ · ·hic:l r..i . .::ht be cC'nsidf'rcd fc;ninine 

r1udcinnon' s ( 77 ) finding 

supported thi s pr~Jiction . Usir-:; ;·•iJviFI , he found nll his male 

hi.:.;iJ.y- crc-:\tivc .;n:ups obi;.:.-.inc:d their hi?;18St :iCOrl:s on the Mf 

( f•~mininc) scale s.n<l 2n t ;1i::: b::tsis h~... s3.ys "tne l:rec.ter feminini ty 

of th': cr,· -·tivc rr.::-.lC; :::;u ·:-;ests t ha.t in hin •.. • . • there is s renter 

opennoss to and 8.c ce.vtanr~(; of f0elin~: o.n.:l cr:J.Ot i on, • :,1or e sensitive 

intolL::- ct ~nd mor_j fc-.r-r::w.:;in.,::; int c~rest..; , includinr; t:any 11hich in 

t he U.S. , would b.; th(U; ht t::- be f ..:.:T'1ininc;1 • He .::..lso f(.~,md evid-

,3nce of' -;rccter p.Jychic turtulencJ in th ) highl,.:-cr~t~tive g r oups 

·.·,hich sugt;esteJ, e.f".in, o. lr.ck cf dcfenuiveness , .J. conplex person-

:~l i ty .:-.nd r n opennec'J t u experience . C8.ttcll 1 3 (18) ~.ncl 

G-u '1l f ord 1 s (53) rE; ;cr;rch chO'.'!G ~ . rneny si:milari ties to the above 

finc~inJs. I.Iyclen 1 s ( 9 -~) study using thJ R .. ·r sch::teh proj ...:ct i ve 

teet, showed c:r~,:..tive subj e:cts (twenty c:.rtist.: ) and non-crentive 

subj ects ca ul.:. be distincuishcd b;;r (c.) :;rc.. ~ter us ~:.· of pri!:wry 

processes , (b) ffi:)ru intc;~ration of prirnr/ nnd sec.)r.,Jc.ry processes 

a.nd (c) less reprc~si0n. 

11.1 th-::i.' ·h there sc: ms t ·; 'ue a lot of support for pr edictions 

mndc on the bu. .. is of psychv::tn:J.lytic theor~', we cs.n, of course, 

qu(,_,tion the.. expl .:~n2..tiuns tht:: t heory puts fc r v-:.r ..:. to account for 

cre11 ti ve behaviour. Arc uncon~cious, preconscious J.nd eco 

processes ~nd the notion of the suulirn~ticn uf uncon3cious impulseu 

c.nd conflict3 into crC:'::>.tivc. -::ntl Jther typec v_._ behnviour necess:u-y? 
be 

.rl::.J ·:;ith problc:1 s ... 1lvin:; the::or;·, the r(;sultant products may present, 
/1. 

but the expL:maticns c f hvw the:' occur nay b e incorrect, Psycho-

·nalytic theori es hnv ..; te:nclcd tv ovvrsimplify t ho picture c..nd t o 
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r educe creativity tc an cxpr0SDion of sc~ . thin; .lso, ~ · C • neurosi~, 

dt>f E·ncc:, B0.(1i;:;:a, ::.. '-.:-r\.-ssi.:-,~ , -::rut ic vti8h!.::t> \.'r .1.ubi t i un, 1:-u t cr0E>. t­

ivity L -:n end in its~·lf , .. nd,:furth<-;rr·,-.ru, p:- .;r_·l.:: dv n·.)t VJish 

just to ::~.v c. id. tc nsion, th(v- s eek it, t00 , ri.:;ht frc,,J th:; fL·st 

For hir:J, crcc.tivit_· i : the ; 1 tonclC!l•~:-r t o exprE·cs :::.nd activo.te :- 11 

CCll1:-.ci ti0s ,:,f t ·c,- dr _., nisn tc the · .t0nt thc.t such 'J.Ctiv!?..t .. on en-

h t ' . -'-] ' '-"•li~II ( .· ·p· '•:t.' t ;' ~nc~s ne ~r-nnl~m cr ~~u ~~ .~ , ~ - • • 

. ···n .. 1 . (, ;' ... II.. . .... :..., • ..L 

ivity is n~:m 1 r; t n i'l. ;,·nc,j· t o " c-i;\_;'•.li:·."- h i:11L. lf, h·i • . ,1_..., 

pt' ntiali tit:a 11 
( ..,p , cit . ). Thus :: r J:'!J (.'l1 is cre:...:tive tG the 

···xtent t>•t h . falfih h i 1; ~· :t. ntialitL~ ~.: a !nnc:n k ·in_::. 

~he L~~ ::.· ":.nci'tir:n.:; n c · s .:;:.::.r;· (·J.cc:rdin · t r; P. .. ·:::ers) fo r 

c:roec-. T.i vi ty ::.. ".:: 

(l) O~c~nc~s t u ex~·-irnce . 'I'hi.s j_s t \1·. ')pp.:si te :.f psychol-

(2) 

o .. ico.l c1 ~er....: iv,:.n.__ ss .:l:Jere , t o pr(: t._,ct the or·~-:niso.ti~m -:Jf 

th · ·::ol f , c rt· .in e·:p . ri:· .lc•.. .. 1.rc Pl' ~·vented fr2>lJ ent erin::; 

thc.m r:c'Jre v ·la t:J.bl e . 

c·xpcri~.· nc:.:: 1 -~, ·~~ . .i ri _.i•U ty, t..:.' l•:I"" "i;:):;; 02 biCcli t_y an\. d0c0 nut 

percei·.r., +;hin -:; ,)"lly in pre-,~ oternined -.-~a -G (c. f. Dunr·!;:€,r 1 s 
11 f n.ncti-:-nA.l ::ix·:-im···; ; '; , 31) 9 he c.SJJl c: .-o.l with c:)nflictiyt; 

in.,_'o.r.nG.tic.n ·~,11!. does r.')t i t;-_, :or·: it in orcL·r t•.; t..voi:l un-

ce::"cc.inty . 

iv~ pc~Gun .~:c. rfrJite all th . ~:r.f ::-·i"'lO.r 1 • l'f c.; rt:.inty in fav2ur 

;:): uoubt (57). 

;·,n internJ.l 1.: .. ('1'., .-.r:::.lwaticn. Tiw individu.-::.1 hiL~clf 

este.blir::hes the v:. lu· of his ]:'"1'-: ·."'..l.Ct-, thou.;h h :· is nCJt 

pl -ys spont::.necunlJ i ti.l i ::)::· ·:~ ~n<l :~cl:;.ti~;nshil:,s, tl·~.ns­

latj_n ·~ th .c frc .1 .:1·- fonn to [!~c th. -r ~-nd juxtr.pusin1 them 

in or~.\E'l' "c..:: v:L-:> · ~. f.>.L tu t:i.on i:c, n. n,;· . ·nt.. ;:;i._;nif:Lc :·nt ·. ·w. 
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He put'J 11 r d:.lity" aside tc sor.10 e:xtcnt n.nd perceives it in 

his oun W3.V. 

lack of trust in custc·.13.ry schcnes and ~--. :let<;n:;ination to 

cxp1ortJ n(:. : ways, Howover , t oo r:mch r-:bvllion ':!nd dif-

fLlsion can bb dang(: rou..; b.Jcause it El~'.~· c.l ways rc.nain undis-

ciplined an(} uncontrolled: the L.::p·n~tuuct~ of the: orgrmis~ 

in.=;, st .. ·ucturinc princ i pl e: in cr 'ntivity is o.cain .:;vident . 

This is n.n9.lo::;ou:.:; to th-.: same b~ lancv that !JUst exist bo-

tween disinte;r~tion an~ return to r~alit7 in o~o regres3ion. 

Oth(;r conconit::.nts of crc'J.t ive thinkin15 ar(;: (l) a ''Eurekn." 

f.::el inb . ( Conpo.r\": thi.::: with th~ c1iscu3s iun of structural h:trmony 

in G"'stal t thE.:ory), ( 2) an c.nxicty o:::' r,ep:~ratene.:ss, i.e . a. f :!~l­

in.;:; of explorinc untr o.:lr1en ways .-::.nd ( :J) a de.siro to cor:l::JUnic:tk 

a creative ;:,roduct to oth~rs in so:.w w-:.y . 

Sinct: it is evident that creative beh·:tviour cc.nnot be co­

erc~d or produced by forcG, Racers sees the external conditions 

of cr-.::~tivi ty ;:;.s: 

(l) Psycholo~ic~ safety . ThL nec.ns the: j.ndi vidual must be 

acc::pt c..J ns of' unconditional worth :..o thc.t he can "discover" 

hioself. It also . .leans ext.._rnnl (i.e , j subjvctively-biasod) 

evaluation m..tst b.: absent no th:lt thu individual can 

reco~nise his o·.,n likes ::md dislikco . 

(2) Psycholo~ical fr:edo~ . 'i.'hi.:; Dc·.:m. frcedon fo r the individual 

to expr~:::u.:; hiffiS(:li :--.n~l b ) rcsponsibl:J for hL1self: it ~toes 

not tuan fre: e:~O!:l fro··1 .::.11 soc:ic t::tl rcstr:J.ints . The views of 

oth, r psycholo~-ists ')n the <:)n;:~i.tivns for cr~.-e.tivo activity 

ov:)r lap o ~reat ~~al ~ith Be ;cr : 1 ido~E , i.~ . Fret~ (39) 

listG his cordi tions 2s: 

(l) ~ capacity to be ~~zzlc~ onj surpris0d . 

( 2) J,n ability to concGntr::tte and to be 1ully co··::-.1i ttcJ. to the 

ta.sk in h8.nd . 

(3) The sbility to ::tcccpt conflict ::md tension rather than avoid 

them . This c:1n bo conpared with Rot;L~rs 1 11 t Plcrance of 

ai:Jbigui tJ 11 
( 104) , r1urr~y 1 :J 11 certain ._.ust for tt'Dporary chr:ws" 

(93) and liacker ' s "su3pense of e..::ibi:~uit/'(57) . 
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( 4) "\ ·.:ill in._n<J:::s to 1'-'t ~~o cf c ..;rt r intics ::>.n<l illusions nnd to 

stan1 in icolntion. T!1is s.;"rJs s i nil a r to Rc...;ers 1 

11 "p";-,n-:.:s> to .!xpc:ri :;nce11
• 

Sch::ci1.td 1 s (105) c.ppron.ch to crc<.tivity i s :::. p .... rccptua l one in 

which he attc:1pts to eve.lu:.t..:. the importance of the outer onviron-

~cnt in cr~ :::.tivity . H-1 say~· cr• :n.tive thoug'1t ic tho rcsul t of 

is ~::::1n 1 c n~··..:c1 to r el T,c t ·:J tht': . ·orld c.round hi::1 . ..s :::. child 

-levdops, h_, pro:-:1'-.:c s :n t brol·::;:1 . ~.,_ predc . .tin:1n.tly au:tocentric 

( subj c·ctivc) node of p <:rcl:)tioll , to a. predo.Jincmtly alloccntric 

( object-c,;ntrJ c~ ) ucJ \:a Durin.~. this proc : ss, as 8. . person l earns 

i1is :Jocic:ty 1 s convention:::.l r -.spom .. es t o situati·:ms , a secondary 

o.ut cccntrici ty ch:v ::lopn, · .>ich c;.n block tho p"'rson 1 s view of 

rt:o.li ty and can l ea_:. to r t<;ndancy to Scl: 0!11:· thr:: U~efnlness Of 

an object o.n·:~ to avoid :-nythin_;. n \.. v anJ strc.nze . To be creative, 

n p_r ocn nu:Jt P..-·oi1 this closed , •.ttoc : ntric ·,·Jorld and see the 

world afr0sh. Quotin:_; fro:11 Schac~tcl, crco.tivity is 11tho o.rt of 

s e0il1(; th\• f~:.tilL.tr fully in it;:; ineximustible bi...ir.._, without usint:; 

it autoccntricellly .::'or purpos <..s of renainin;~ e1::b0dded in it and 

roc.ssur:.:c1 bv itil (oo. cit.) . 
' - Sccont~c .. r ·r aut ocentrici ty b~cor:1es 

pr-: dor.1in."'.nt in the uncrec.tiv l: person, ~o tr"o.t hiG closed world 

holds no ·:ond..;r ancl cv.:.r-;,rthin _; hc.s 'l pre - detc!Y.!lincd label. 

'l'h..; psychonetric appr o:J.ch to cr e::ti vc tllinkin::_; h".s been 

hc:::.ded by Guilford.~ whos~- HOrk in -~his f i el d is still continuing . 

Moo.su:!.'euE:nt is 11the up~llication of mmbcrs t o cv(;nts, conditions 

or C!.t 't ri1:utes .• ccon~in.::; to :-.cc(;pted rult.s 11 (Guilfor d. , 52): one 

r:w.y t hen tnk.:: ::td.vcnto.gc, cf the prc;perties of tho nunber systen in 

order t o disco·.-er thL r cl:J.tionships amCl1CSt such e:.vents ~ condi tiono 

or a ttributl<S . Tho cxperir~t(;nt8.1 p:::;ychol o.:;ist hc1s e. choicE: be-

t'.'~t;t.m t .:o 2.ppr~):::.ch t: s tCJ the o.n.llyz is of ·:... set of dc.ta: 

(1) T::"n :i tLm.'J.l bi·rc.rintc met ho-:. ·:1l1.-re treo.t;·.'!ent:; in the for m 

of vn:cyinc; stimuli , tir:H3, etc. 1.re npplied \thile r;,any condi­

tions (or variobl '-u ) :-.re helc~ ce-n..; t ant so the e::perioenter 

knows \~ich vari~bles or9 o.ffectin: responses. Here, 

S - R, ( sti::1Ulus - rc•..;r-onsd depondEmci es are stu.diccl. 



( 2) ~<i~:l ti v~riate ;·::ct l1cC:~s, :1!:ich inclur:c ir.t (:rccrroln tion o.nd 

frctor ~~na.lysiu. In the L.tt:r, H - :8. dE::pconcl.cncies are 

~:tudi .:(1. , the: e:xp.ri-J.!'lter bein:; ::-~lativcl~· L;.::s concerned 

·;ith hi) .l his subj '.::ets ::;c the •.,c.:.' they ::tre than h~J would 
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b · in ( 1). f:u.l tivuri:--.t ;.. t~ethcJs hc.vt; been used in att empt:.; 

t o diJcov er tr~it concept8, or b~sic psycholocical funct ions , 

in ·:~rmy fields inclutlin:: cliniual :-.nd dcvdopmcntP.l 

p~)ycholot:.·Y, personali t:: theory :md psychop~tholo.::;?. The 

most populnr .:::mr: J.last dciE.ns\ blu r.:ul tivari 'ltu method of 

discove:-rin~; trait concE::ptE: is th:::t of f::..ctor am.lvsis which 

starts · •i th infon:~ation r cco.r::!.ir.c conc.):;J.i tant v::riat ions of 

~ ·::.'fornanc.; of inllividual.:: Rn·.: 11 d :-:.ssifie~ 11 t usts v-:ith res-

p::ct to ~:H.. um'l.frlyin~; tr.its they ucasure. .Jy vc.ryin.::; the 

quantity c..r~~:. qualit y oi' th,, tests, norv fln(l :.l•:JJ'(: :1ccurate 

int•.rpr :..t'ltions :-Jf f.::.ctors (rou_::hly ~ t r aits) c.nd their 

~ru~ertic~ ar~ PJEsible. 

then v' :::, - oft on •:w h:1v-' to "lose;; h i m t.:: find hi, :11
• ( Guil -

fvrd, 52) . 

Guilfor,, ~Ls carri..(1 out ,;~{t ;n ·i ve factor-:..n:..lltical stud­

i es in tlk r.,;;-,1.1 c.f :Lnt<.:llcctu:..:.l i'un,;::tioninc , 'lith thi.:! a.ir.1 of 

di~co;·Gri:, __ ; !: ' .. .J i r. inte:ll .ct't''.l i'~· ctors ~lr "priFlar..,r abilities". 

T~1e 1.dv2nt :_ .~s ;_;f l':J.cto r am .. ly:..;is in ~:"iD tfp.; :...'f rusearch c.s 

· !(~11 ~s in oth~::r fid;J.s, :.rt: <:s follo :s: ( 1) Econo;;Jy in the 

The ~;_in c.ir:J of fe.ct0r ~:.<"'l~rsi-:; is to 

n:J.ccount ::'or tl-:·" ·.-.".. j or va.ri:·.ncc ·:;f a l a r ce battery c,f tests in 

terr.:::; uf 9- ,.:ini;J.::::.l nu:nh.::r (;f pri::u~r·: :..··oil iti~!S OY' fc...ctors" 

(':' .:chsLr, 137) . An;; sc-.l.::;.ble v:tl'i:J.ble which '.'ie think C3.Y be 

L .}..J.ct:lnt in p~rs:::n:Ui t y can '.:·e rcprc:.-0ntcJ tJ '~ •.: inen3ion :>f the 

~.la~h.en('.ticn.l _,odel C:..ttell hgs c.:.ll r::,~ tho "pc:rr ~mali ty sphere" , 

whicL is .\ hj·yercphere :·,f '.1 c1imcn:;ions. Bc.sic tro.i ts (found by 

factor f'nc.lysis) are ;.h' ts of :..h.i.'fc.r ::nt dir..cns :Loni3 , lir.ti ted i n 

nur.tber, · .. l!ich can G.ccuunt for :.11 other va.riableF:, i. (; . e:conony 

of Je~cript iJc is qchicva~ ~y this n3thcJ. (2) Increased 

2LD'.mts of in.l.·,nu~tiun. Finer 'll1L, fin . r c1iscricin::tticns co:.1plicate 



th~s~ grou~is - factor ~n~lysis c~n help rc~l~ce loJsa ccncepts 

(3) Fc.ctcrs 

provide a fra.r:1e of refc:csnce, fr.r the psych.::lot;ist ca n obtain 

em L 1c:::. cf ' .. ~nt p::;ych~lo;3 ico.l v :::rio.ble i s represent•]r.1 b~· the 

n~th;uo.tic~l f=ctor. 

latent v::>.ri.::tblo c.lon:· v.hich in(~i vi:1_u?.ls di:ii'•;r11 (Guilford , 50). 

F::.ctor sc·.Jr(.S can in~1.ic:..:.te how L1uch c:f :?. certain attribute o.:tl 
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J, furth::r step in this dirJction is to consider 

f:::-.ct·:>:rs ··3 :psych·Jlc·:ic...ll ~unct:i.C'n::. - ~mc1 tbe taxonony of functions 

h::1s c.l- 'lys '..:. ·,n th,; busi::-J.OS3 of the t~oo:reticr.:.l ;x':ycholc,:_~iot. 

(·f) The ,:vic~enCL: th:-lt intdli.:_;c-nce L n .Jt n unitary concept is 

so widesprE<t·:i , that it is LlC:rt:(l i'.Jl :.. tho.t Sun:: psycholor;ists c:.nd 

r;1any other p .::oplc still support :.:1 t:.Jnol i thic view of int8llic;;cnce. 

Intra-indi vidw:il difforcncc:::;, pa tt ~rns of ~;ro"tth and decline , 

lo·u int t::rcorrelE>.tiono of sor•.W I . Q. tvst ;;con:s with C·thers ' differ­

ential int<~ll e:ctual o~~8f1f' Ctss.)ci:::te:'l ·i t:1 brain injuries cmd 

OthC:T p::::.th:.;l ') _, ic::J.l c·::r.:li tions 1 :1ll :.U}Jpl:r !)8rSUClSi V8 arCUL10l1tS 

::1/:':::dm.:t ~-- '.::dii:J: ... t fully si::~pl e , n~r:r:ow \i -_· o-r int;lligcnce. 

I.Q. ·ccs·t,s c ·:mt:::.in a V<·ricty of teats of intGllc:ctucl functioning, 

but ~:till n.:.,t _ncJU:sh tc; acc c. :..tnt f:..;r ::11 th0 intellectu:t.l abili-

tiE-s we kno,:. 1ue r:mst nu~ c-qu.:::.t ;; intelligence with n,,:h3.t I.Q. 

G-uilfor(1' o 

inopc-cti:)n of the latest St ·;nford-Bin...:t t : zt ['ho, :c.<l 28 int __ llec• 

at pr.:s '-.nt. _·.t the tL::e, I.Q. 

abHities com:i cLr=-·d ir.lj)Ort::nt in int ;lLctu':ll functioninG, bu-

vvl. Th<::rc ic evic1 c·nc c th .~t the .::.d t i-di:nE::n::., iono.l vi HI of in-

tclli.::;encc is c .. t l::::.st :cffcct:l.ng "~ c:::-<~s :o'l:~ to:::s tin;_:· methods , in 

th. ~evelopoent (unde r thL ~t~pices of the British Psycholocical 

Societ:r) c•f c. nv.J intclli_:_;ence te;Jt \:hich cont:.'.i.m: sections on 

rcCJ.soni~y_; :-tbilit;y, V<:rbal r;.:ilit_:r 1 sp8.ti:.l ct!Jility, nunber abil­

i t::r , nr~mory rnd idcn.tion3.l fluency and r:; ives ::~ profile of c<.-,:> 

nitivc [.bilities - not 011..:: ;;"'rvr•.s:Lve nr.Q.n ( W::l.tson, 136). 

Thus a st::::.rt h2,:~ bee:n o:.~le, tL:~UJh this start, t ~· :_, 1 nay be in-
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~} l J5:J , ::-.L-o , t .:o int ~11-::ctucl th-.: 

l ':>; • 
/ . Vernon, 133), 

the: well-kno.m c i' . .:.ct -'r ~l.f int .. lli[. :·nc,J -_:,) _ D'.>i:. st:~.n:: u:~ in the 

?o..ce CJf incru~·_;in3 e~~r::ri.r. :nto.l ,·vic~c~1C<- ::rccch ~s t~1c uccurence of 

Further, if 

tr-.r~' t., the Oi··iniun of :;• .. ::c. t a.u .• 1c~1 g f~.ct·Jr .::upp·::rt. r~ . 

if (a·:: T!.ur st·me hi .• seli' c)V..::1tu:tll ... ni.nt:.iilrr1 ) 3. g f nctor exists 

Fir t c~d. r ~ :ct~rs con be difficult t o 

li ttlc t)Vi''~ ~nee t o f.::J. i);:ort U.c e L t ·~ncc .::f :"'. f ·. ' .. 1Jr cc..·1 . :rOUi) :::'ne­

t·~; !':> ( \·ii th ,.:l:J.flJ v::ri:?.::l e.; ) : .. r~ !.. - .n;; n:: l.'l- :J' g rou::· !: · ct(;rs ( · 1i th J.. ew 

V ...,.,l· .-.hl' ) 
•'"..:l..J.. _,,.. .... .... • Th~ou otjections ~~ t~o fin~in . 0f d iffe rent factQr~ 

which, th-. .l~)l :::iuil?.r in :?~- . cl10L)g i c:·.l functi...:n, -.Ufl<ir e,l in 

c~...- nt:ent (: • . ,. ve r 'J:1l -:n··1 .tcn-vc r!:a.l con~ .:.r:t), lee', t~· Guilf)rc1 ' s 

c·:. !1c:,;:-t:Lvi1 ..;f hi::. ~tr•lcture-uf-Lltvll:.ct :.:u•J.,l. 'Ibis i.s ::1 .. lCr)ho-

l ot.ic::l !lC:lGl , ~ . . c . it •:.:..nl...: ith 11 CrC) ·;s- cL.:.: .. i:[ic':l.tiun .)f ~hcn~nenu 

i.Yl inter _ _::tins c:--.t •_gori.:: 1
' ( G.lilL.r·.~ 7 5,;) an<: :::l:·-;10 rs :Juito.1~lo in 

J.i.lri.hcr , <~· lilfnc' · !.,_ . n.:.-i; "a.ke .n c g':L~ . .-:c~ ;:;f _-,:·r~_.;,·-.lj.t~· dilfC;rences 

':.f"t; ~c!~ ;1-;_o · u'· j .ct::: (::~) (..:<.::-- .JE·cti:,l or~ .~l--r.:-:.:;;,~.l ity attribut-:s 

1 - i , .. r- l. n t· l- "' (';., ---n .... r) 
• 'J """-- - • • •• - l.,.l ...... .:. . ..... J.. L· • • 

ur; - ·'. :.._~ :1i , J ·lf ''.Jl~~ Dr. :.'ur.n ~c, in . ·'1ich .r·o : ,ul -~;:; f ,·;r ':~if .• .'srclJt 

itc.-:: .:.:1 .:.mr -;-._st. c.rr= ar~ .. 1l_-::.;~ ~-: ( ··'·1icl! c c:.:'!;-:.inl_-,· .1._ :~r:ti:-~ .. ·-rth:,- ) 
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::;f t:1e CC:1J.>l r-xity of th(, study ol' intelli:·:;cmce (e.nd crc:ttivity) , 

M:ost LXi-~:.ri::ent .:;:.·s ho.v:; t c cCJnc&ntre:te on cne par ticular 

aspect ::me. so le1.ve s ome V(~:ri::~bLJ.:> out intentionally (and , perhaps, 

:::JOrrowfully). Th _.f.'o: ~r~ .•1so bonn,:. t:~ ·be hi th-rtc unconsider ed 

vari3.blcs ·,;~1ich h::tvc been Clc.1i tt.:;J bec~us.__ no.-on.:; has reco:::;ni secl 

their in;;ort:1nce . In the fin::J. 1-nnlysi ":;, ~ ccn'J .L:1:::.tion of 

appr.:-:;~.cht..G Jj_ll p:. oh:::.bly yi el d the no ,t ·. c-rthwhile c.nd the most 

vC:iJPl,;x picture ,:.n intellcctu~-1 functi,;nin:::.• To neglect any one 

of the!.1 :-1ust r-:;sul t , t J a ;;r~.-•nter or lesc c:r ;,;xtent, in 

ovcrsi~nlic~tian. 

Tht.: Structure- of-Int Jl l<..,ct (SI) Dodd api;~-a.rs })i ctorially in 

tbtc.. th::~t it i'~ :· three 1l ir.h.:nsi·"J::-tc:.l ',odel, the thr ee 

(l) Content c3tc~ories . 

fi,_;ur~l ( ccncrete non-vsrb~·.l pictures , etc . ) , oer.1ant ic 

( infCJX'!T"'.tion i n the for:.1 of o.e:min_:.J), sy:1bolic ( si ·ns 

th::tt cm1 stand f;)r ::;c•J:cthine els .: ) and b-Jhaviuur (nan­

v ~:rb['l hu::;c.n int,_racti:..n) - inster;.d of the usur-~ t wo 

verb .1 '"'rd nun-verbal cato:;cricG a.:.: n co:_.nisa~l, f0r in­

st1!nce9 in Wechnlor 1& Vc .. ·"u_l an~1 P:::rfe;rr:Kmc e Scales of 

his int ..;lliD:::nce t~.-· st and by Th~rn,1.ike 1 s u.s..; of 11 concrete" 

and " ~. bstr:J.ct" intC'lli :_,cncc . 'I'h8 inclusic·n of the bc;hav-

ioural c:-ttc[..:>r~.- invGlvin;.:_; t he k inL1 r: of i nfornaticn used in 

intere.ction ·ai th oth.:; r paGplC' 1 i:;; int<-n:;;tin~~ i n vi:;w of 

Thorn{1ike I s pro;•·.)S 11 c~f :·. kin•l of S ·.JCi~~l intelliGence in 

·::}~: itic:n t . .: t i.lt: ucu.:::.l kir •. 1 (in Gt.<ilforc~ , 50) , 

B:-fore the c:zi::;tencc of contt::nt 

cate:_,or ies b, c:u.1e cvi..1<)nt ~ .int·.:,llectual factors were class­

ified etcc:·rdin,_: t o the opcr ati8ns i nvcl ved 9 c.c;. mem~r,y, 

;; rc~pti~n ~nJ rc~soni~: · Fron 19 5G 9 Guilford sugL;es t er1 

the use; of thc.: t .. ro.s 11 convtr::ent11 an~,_ 11 r:ivcr:3ent" thinkirJt:; 

for the two basic c .:- __ ·ni tive nodes of thit1.1-cin._; •.;hich he 

found. under loy his ini ti:·.l 4 7 i-od ... s -)f intellectual func-

tionin,_; . The f'cJrner t ype . .;:[ thinkin~; is des cribed as 



OPERATION: 

Evaluation---------------

Convergent production--------­

Divergent production-------

Memory---------------

Cognition--------

Classes ----------1 
..... Relations -------t 
u 
:J g Systems----------w 
a:: 
a. Transformations ------1 

lmpJications -------t 
CONTENT: 

Figural ______ __. 
SymboJic ______ ___. 

Semantic --------"""' 
Behavioural ---------~ 

FIG.2: The Structure-of- lnteJJect Model 
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"rct~~ininr.; t!1e knJ· :n, 1 :nrnin ~ the prC:;-C_~t-Jr.lined and con­

:Jervin-; '.:h~::!.t is" ( Gdzeh: an.:! Jr.cl~son, .~:i- ), i. c. producinc 

the u3uol end the expcctc~. Pr~scnt sto.nclurd tests of 

intelli:;cmce nea...;'J. r -: ti1is r:·uc:c. The; latter type of think-

inr:; entc.ils "revisin.:.; tho kno,m, explorin,-; the un1mown11 

( GGtzds and Jo.ck:::;-Jn, 44), Le. producinc.; tl!e novel and 

sjieculative. 

Ev _ntl)qlly, G'J.ilfcrr :pc >tulc.ted five cut e.:-;cries of . 

operations, th.) :>e beill6 r1i v~r:~ent proC.uction, c1.mver<:;ent 

production, n~:Jor~·, c:.;;:::i ti.;n c.n:l t:voluJ.ti::m. Co~;ni ticn, 

h.:r c , is not exr:ctl;; equival_nt t c the usual "cognitive 

rbilitics" whic!\ J.rc c,ftt-::1 UGccl t ~.- c.:vcr all intellectual 

... ;ilitie~ , but si!'rply ~I( :..n:J "c-: .:1prehenr-i::mn •.n·J :J~ termines 

ho•. uuch knC "IlC.:\SP c.n indivL~u2l :;0~~:.e:1sus. 

Product C~tc;ories. 

c'~De o.bout b·.::cause: it W<'S reco:_;nisE::d th::t th:..:re VJere par­

allel::: cuttinc across b'Jth th.._~ content 2nn ~JJ0raticn cat-

;o;cories. "Product 11 r •.l'crs to tho w..J.y in which infor-

r.1otion can be handlec1• ,;r ccnceived of, the :::;ix types of 

~roducts beinc ~nits, clasc~s, rcl?tions, system3, trans-

f oma tiorJS u.nd ir.'l;Jlicc.t i ons. Thus units are "thin:.s" 

( ·' • >:. n0uns, l etters); classes ar2 sets of unite: with 

cora.::J.on properties; r Gl::tti:ms e.re cc~:::mections between ideas 

or thin::;~; syst :..r.1s :-.r·. C· l'£.~O.nisnti..:ms or patternc cf inter­

octinc; parts ( ·:: • .::; . a !Jath~ :.L:.ticnl 'Al ' .. tion); tr:msfor­

IJations "ire cha.ne:; l:.'s or ....-e.:1efini ticns of c·bj ectz or ideas 

n.nd i.Jplicntions nn .. ;:re' .. ictions or expectations derived 

:t·rcn ..,.iven infol'r::c.tion . 

The interc -::t ine anu :L ~}JOrtcnt fact >.bcut t l1iS ·~·odel is that 

it can "..cco~nt f •::r f ·ctors f J un·: in other stwlies, e . t:; . Spea.r­

mc.n 1s 11 fund.anentan are SI units , his "rel:.tions" are 8I rt!lations , 

his 11 eao.-~ction ~f relati.:.ns" are the r:quivnlent of Si "cocni-

tion of relations" and hi::; ed we. ticn of con.·elt;,t(;s11 the oquiv-

.::.l<mt of SI 11 convcrgent-;;ro.::ucti :m ~)f rcl?.ti:msi!. 

iL1rort"'tnt .:;c i nt ab:mt the !!'lvdc·l ].s that r:nny hypothes ·3S about 
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o.hiliti.::s c:tn be ( an:l ha'Tt: ~;een) .:;et up :111,~ tested, i.e. the 

.Jodel h'1s ··:..li".e::!. :::.nrl is . . :..ttc~in,.:_:: r·~s0arch 01s well c.s pruvidin:-: a 

rc:arl:abl :· f.~-renchin.:.; :..r.,· E~1ifi (;d (~escriptLn~ of int ,.::llet;tu::tl 

fv.ncttonins. Guilford s ceo his . n0Jel :1s em inforur.-+; ionc.l 

o."j.Jproach t o pr-vch:::loc;ical tht. )r:r , pruvidin: a banic wc-rkinc; de-

.:::i.;:n ·. •hich may be '1lt t: recl C•G r ese-::rch prc.J ::sses, e.G . there may 

be uor c thc.t the three presE:nt l)''.r':.l.lGt..;rs. In the SI, the 

C. it-:1cnsicns c.re: 1iscrcte c.nl~ th<.w thorl. i s n~J necessc.ry link:: ..;e 

betwc~:.-n tht :::. .'.s yet thc:::-e i--; :1~ c: ·pirical t.1::;is f e r the order 

of t{!e c:L-c<:-eorics o.nd no intc rcorrolat i on cf f ::tctr.; rs llas yet be>2n 

c: ·~ne, t:CcJ :.:;h Guilford rloe::; su .. e:·. t ther.: DO.J lJe i' COr.J.plex f a ctcr 

linkin,: o.s :.1?.l1J o.:: t · 1::nty or thirt~· cells uf th ·: no<lel . Thi s 

the writer conoider~ tu ~e the 8\j c r ~hortcc ~i~: of Guilford's 

theory; it ··ill te i nterN; tin·' t c :- ' '~.it his finc1in_;s on this 

\'i-;,.jilfo r 'l h01s c·,nccntr -:::.t (:ci. on th.::: 2.j.-:>tituc:.~ tro.it :.; he consid­

er~: i':'p::. rtc~nt in cr . "J.tivc thin~:in_, , r.:o; t (;)ut n0t .all) of these 

he h:ls ilso ct.rri-:.o•j cut facto:r- :-- no.lyticlll stu~ics on n:m-n.pti tuc'\e 

s . .x.l8 critics h:lve f ::mnd 

n(•t cvnsid~r the ~iver-

_· ..:.nt-pro~1.Uction o.bili tics to t._ t:1e ~nly jn;;c-rtc.nt clincnsi.:-,ns 

1)f creat i vity, e •. .:: . '.'.' ll".ch an.~ Ko.c·3n (131,.) s.:1:·· of Gu.iL."ord tho.t 
11 he :,1eans t:) :lenc:te "cr~::.tivc 11 

· 1ith 11 div·:·I\_· :·nt11 t hinkirli_." . 

Th0 study of .:tbil i th,s , JD.y •.. Guil:'crd, ,_(d<:T~1in c.. s ·r,:....ya in ·.vhich 

in•livid:..to.l'J co.n be oxpectc.:: t o . ·ho·,; crcc.tive : ·r .i~'luctivity ... nd 

.J.lso aids cur un:lerstl:'.n(.i.in ... .::f cr€-:...tiv e proc:.:::::::us . There ic not 

one inportant n.bili ty ( c .f. I·.1ednick 1 s concept of a.st vcia.tion), 

·but .. nny , 2o.n:? , in o.·:!.c1i tiun, al!.:ust a l l intellectual abilities ua~· 

contril.'ute t o cr;:ative:: ,:utput , e . ~ · v ::.ca bulr.ry s i ::;e would :1id 

creative v1ri ti!~-~ and r ~u . .leric.: . .,.l o.bilit y w:.uld aiel sone scientists. 

Thus cre .itive abilities 1.1ust be seen fo r ·r~h:1t they ~.re- a .se::,:nent 

c,f a rn.n··.-e: of nany intelLctual :-~ilities . It .:: c;E:Ii1S pro bable 

thnt ·.liver:~ent 0.nc1 c f:nver;;ent thinkil16 intermin..:_le in creative 

pr:J~1uction, a . ::;. consi:\a'in::s '!k.ll-::s' stc-cc:s of crc::- tivity, 
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c1ivc;r ··.:mt :.n ". c0nvorc_:ent 
1) • 
.L0r~aps .;l!on~ is scme ab-

ili ty in·lvl·rvd in t he int<:. -rcti:rl of all t11es.;: ".ctivi ties (51). 

T~L best !)re( ic:tor of cr.·o.L.vity .. :.;ul d prct~tly ~1e c. con..:;lomera­

tion c·f ottit;J.bly .;i";htc..d oyti tucle n.nd non-aptitude t r ai to as it 

is unlLl{:vl? t Lo..i; r ny on·:: l·r-.ctor ··:ill LH·. hi::;hly valid, Before 

proce-:din: further, it !.lU;,t l; :.: noted th3.t the ,·:ritc.:r is concerned 

with cr<:)e. ti vi ty and not ·.:i th t he l::trt.::•:.r areo. cf the !:lore tratli-

tion.~.lly stu:.,i t:d :ct:~:: o.:. int.:;ll-:.:ctual ,;, unctioninc . Hence other 

tl-l~..orists :. ..:..Uin_· sp,.cificg,ll: '. .ith th-:}SC c.spects ( --' • .3• Burt, 

V.~rnon, Gutt;:'l~m , Pi :._:.tt, Sp:n_·uo.n) 1:ill not ;)c uiscuss&d. Tho 

raain com;id•-ration is r:.:>t t h'" 0tructure-0l'-Intellect mod-al in its 

0ntir0ty, but the .l~cidntion cf tho divcr~ent-prvduction o..bilities 

and other o.biliti s i·.:port:.n·t ll1 crco.tiv.:: tllii"kinc . 

To obtuin o. clc:.~lYX' iLl0". of t :w funct i on of tht:. SI moc.el as 

r~lntcd to cr~~tivity, the uo~ : imrvrtant f~ctors ccncern~d should 

be viewed briefly, 'I'•.) ,~:; t h is, thL. SI cu".Je is slic ~:d alone the 

•.!iv ..;rc;ent-prvduction line t r, ,_·ive ::1 crcss-s, ctiono.l picture m> 

shown in Fi > 3 7 so tll·.;.t th<. a ttributes of ectc!l cell c~-n be 

studi~c1. Not e.v _-ry cc:ll (fc..ctor) hac iJ cen e:.!piric:::.lly studied 

nnd sup:;urtoc1 :-:.a yet, i::1. p~.rticul'•.r tht: LH.:hnvioural co.tecor y . 

not all rel .. v:1nt t.;.3ts 'lnc1 analy.3e c o .... .' t ests :-_r..:: included hl:re , 

Full 

J~t-:ils c.? .. n bo f •;unJ in Guilfor0.1 s "The Nature of Hur.1nn Intelli-

·,ence;1 (')C) . 

( 1) Fi~;ural Un::_ ts. The. h8bt .:1ne. ,~iost univoco.l t<Jst f or DFU 

1Hls OC'•::D .:.'ound to b·: Ske tchec ( G-.:rchon et o.l., 43; Guilford 

and Ho.;pfncr, 55) . Thu snLj;,:;ct (s) is :;iven :->. uirJpl e 

b'1sic fi.::ur .~ end tol:~ to ::::.,>1 just z:nou~·:: 1 tc it to nake it 

a r .; co.~:nis .\.lL; object , e ._:::. a circle can be mad.:; into o. 

oall, f c.c,), 0r2.nge , etc. The score is th~ number of objects 

mo.de . Ot~10r t e sts arE: I ::ll~.:-a-Fit::ure Civen two or three 

line clz:Dents such c.s .:1 straight line nnd c. curved one to 

:..o.ke .i.nto fi ·~ures) o.nd itonvc;rc:.ms ( arrangin__; combinations 
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figural(F) symbolic(S) semantic(l,I) behaviouro.l(B) 
' 

DFU 

DFC 

DFR 

DFS 

DFT 

DFI 

Fig. 3: 

DSU DMU DBU Units (u) 

DSC DMC DBC Classes (c) 

DSR DMR DBR Rolations (R) 

DSS DMS DBS SystEms (s) 

DST DMT DBT Transformations(T) 

DSI DBI Implications (I) 

Matrix of divergent-production f actors (D) 
repres ented in the Structure-of-Intellect. 



of 1 . tters t c :nalce: a varict~" of : .ono,c;rm.1s) Y ::.1 thow:h the 

tn(, 1:--tter t::':;ts allov; DFS vnria.nce to crce:;; in 1 possibly 

b.~causc .,_ unit can b(:; C?-:.r;il:: treated .~.;.;; 0. s;ystem in the 

visuc.l-fi::r.lral <.rc::t . 

(2) Sy:-.1bolic Unit.') (DSU). Thi~ is identified ::ts Thurotone's 
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nwc.rd flut.ncy" f ac tor wh(;re th~:- S h"s to ~;enerate wor:ls of 

l etter p~,ttcrns to fulfil c .;rtain r cquircrents - the nean-

ings of tho ,:,orC-s do not r.,.:-..ttcr . Tosts for thil.l fo.ctor 

.:1r e : Suffixe.:> (s lists ··:orc1 G c:1d:i.n.~ in "tion;') and Rhyru.es 

( ::or "' s pecified '· Jrc~, e . _; . :!'O:J.u) . v:ord fln~ncy is actu-

c.lly a nisn01:1er :J.S the n ._.lP. 11symtolic1
' cQntont here implies. 

In <. s-:.uc.y '::y C -:..nisi~ .. ( l ·~) , :1 ~~u~l:Jer Fluenc.~· test in which 

the s hac~ t:) cencr~t,. mml)crs to fill spec ific3.tions ' "!ent 

( 3) S0r.1:1ntic unit::: (DlrTI.J) . The S !1.::s to .~.:morntt: word meanin,:; s 

t o :fill n .quJre:m,,nts - shoGr quo.ntity of output is import­

ant, e.c. Conscque:ncvs (s li:-t..:. consequences of :1 ;:;iven 

ev~nt, such o.s people no lor~_: or need in::: sloE::p); Plot 

Ti tlcs (list possi:')h' ti tleu f or .:1 s:wrt :.. tOI"J); Utility 

Test (list usc~ for ;- brick, pencH, etc.) 

(4) Fi--urnl clas.·cs (DFC). The S h:-.c to list i':r::m~:crs of dif-

ferent clo.ss.:s of fic;urnl properties , e • .:. in .11 tern::tte 

Letter Groups , he h<'.::J t o find u.ll lc:tt .:rs with horizont::1.l 

lin\•:> 7 str!~i~;ht linGs , C'tc. , the :::;u.bj ect hiuself choosing 

th8 cl~ss propertieL. it:nuther test is Fi~~ur~l Sinilo.r-

i ti~:s ' here six figures are pr0sG11ted t o the S ·,1ho has to 

re-classify the figures in :-;roups on the basis of 'liffer­

ent pr op0rties, e . ,-; . J lJJ.c'k figures, strai ;ht line fic::;ures. 

(5) Syobc:lic classes (:esc). Tv1o tests hvre are f~ithful 7 but 

not :::;tron · : -~~rl·:ers of this f~ctor. Th~y :-.re Vo.ried 

Sy~b0ls ( S h~s t o match set~ of l~ttRrs on the basis of 

cor..:non pro ;Jerties 1 c. z; . vr..-::els) o.nd Uo.me Groupinc (class­

if. in~: n;311J•_s accorc1in.::; t o pr operties they posses.- such 

ns havin:::: two s:.rll:J.'.Jles 1 dou·ole c-:>m.Jnc-.nts 1 etc.). 

(6) Su<1ntic cl-.:.sses (D~·~C ). This il':..S be0n identified as the 



f~~ctor of sp;mtr~noo~<s .... 'lcxibili ty ·, .. 1ich is defined as 11 the 

abUit;,· tv pr·;)c~ucc c. c~ivcr~~ity :.~f id;jas in ~ rdc.civcl~-

unstructur~!d si tu·::.tion'; (Prick 0t ;.~l., 33), I.b.rkcr tests 

i.nclude the Utility '.I'est (nu::;bcr of shifts in u:..:::s of :J.n 

object, c:.::;. a p::mcil) nnd ·. ~ultiple Grcupin-:- (Do.kin_:. sub-

classvs of ~ivcn ~bjects , e.:;. thoso fuunQ in thu nir, in 

Y.:l.te:r, etc.) (GuiVt:ford ::-.nd H0upfner, 55). 

( 7) Sy:-:1~1olic Eelntions (DSR). I.l::.rkt:._ tusts ::tre .\l terno.t8 

i •. ;:>.di tion:; ( co;1~;inin,~ L:iv ..,n nu: ;bers in rlif.:~rent ·s3.ys to 

obtc.in o. totc..l of 7 XGuilford ::t..'1:2 Hocpfn :r, 55) ::n:~ Uunber 
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Rules (e. ,_- . start with 2 :-.1:1d reach 6 by o.pplyinc; differ-

ent opl:rn tivm: ). "·.ppro1~· ..c iJ. tc l::t ter t'-"sts f or this factor 

( 8) Se:ne.ntic R.:.:Lttions (m:,). This i._, identif ied :J.silo.ssoc-

i .::.tion:J.l fluenc;:/' fcmd initi:J.lly by Thurstone (E'ruchtor, 

40). Tests hare ~r~ Contrclled ~~sociations (production 

of syncnyns for ' .. ·ords is roqui:r..:;d) llnd Inventiv .... Opposj_tes 

\/here .. or,~s opp)sitc in mc:::.nin_-: [1.:-:'C required. 

(9) Fi-_;ur-:J.l Systens (DfS ). Th:L:.> cntc.ils o:-; r _ _;o.nisinc visual-

fi -·u.ro.l e:;1 ements intc 1 ~1·JlG:... ·n in t !!t: test =·!"..kine: Obj e•..;ts 

w;'lcrc, usinr: t-r.o or three si:..tplc ::eometric :t."iryres, S hD.s. 

to construct ct nam,:c1 object (Gershon E.:t :->.1., 43). 

This h~s s 0 far been poorly sup-

ported. It was o :::-i~':in::.lly thou;;ht to '::; the factor 
11 expressional f l u ·Jncy" invol vin..:; th:] or :_:anis:ltion of worL.s 

into Cl.)ntertce:s, but this ·nr; ~';.;und t c be t:>o ;'se: anticlf. 

The tw'J t.:.sts ~l~J:E) :J. CcLi.8 (.:1J.ki!\.:.; many different code 

systens fror~ letters ~nd nvr.l1"Jc·rs) :::.r::·~ Nm;}bcr Cor.1bi:c-t::1tions 

(})r•Jducti·:m of sir.1plc equc.. t. ions rcquirc'·-J just r.~~naged 

t-:.: sep<r::te DSS fron exprossion:J.l fluer:.c::' trJsts (Guilford 

et nl., 56). 

(ll) Semantic SystE:ms (m.:rs ). Thi::; is the .. xprcssism.l fluency 

factor. Sentenc--;-construction tet'>ts involving tb:; cr::-;an-

isation of ;~1<:nninr::;s (the s,·:ntactical prc~~lu:1 1)eint; of 

minio.al imp.).rt:mce) h::vc been strvn:; !:13-rkers fQr this 

f[:.ctor, e.::. I'cur-'::-Jrd Ccnl,in::tion (w.- C - E - N -) a 
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rE'>pons." for which ni -,ht be nv1c: c::'.n e::~t nuts" -me. Story 

,.,...·t · .... ..,a." ~~ :"::1 ~-.... h f 1 l. t+ ' ~ the l. · \L l l1¥J .. . . c r"J\ nu.: ... -er c- \70r,.~J .<r · "en c.n ._, r.1e s lD-

portnnt. 

(12) Ficur~l Trnnof~rnntio~3 (DFT). Thi~ is ttc fnctcr 
11 0.dnptive fle.1xibility 11 initiD.lly found by \hlson et nl 

(139 ), us in::-; the test I.htch ProbLns r,hcrv, say, six 

Sqt~o.res ~r·e Cvn::tructed frcr.l rntches o.n;~ the S is required 

to renove :r'Gur !'ae!tchc s t<. lc2.vo three ~3q1,wros. The: 

r'-ltic·n.lle ~f th,:; test is thnt to succeed, th,) S nust con-

tinu:-l.lly revise ilL tnctics [ n:J. n;t b,; to•., firiJ.ly S \.Ot in 

one appro~ch. ;~daptive flt::xibili ty is dr::fined ns ;'the 

~~Jili ty to ch'J.n·t~.- ~et in or :::\':r to ne?t rcquirOI:i(mts L:pos-

(·d by ch~nsin: ~ ;)roblens;1 (?rick et nl., 3i:3). "\not her 

·_ orx1 l.-'!.r\:er test has l~ecn :t"l:'.n~lin::: .~ir !<Innoeuvrcs ( pl.:J.n-

nin_· ::.ky-writirl[; ·.:ith the initif'l.l .-..nJ fin~1l positions of 

th,-· pl ~nc :J.nrl the :::;i•·:trpnc<>G of the turn::1 sp<::cifiecl) . 

( 13) Sc:aantic transfon,-.. tions ( n:.:T ). This ia cc "!" ..• nly known 

o.;:; the cri-:;in:::li t~- f:-:tctor, test;._, for v.hich ir>.volve ei t 11er 

(l) abilitv to proJuce ros;Jns2s thc.t .:J.re Jtatistically 

rare in tlh }-:)pub.ti,Jn ccncerned, (2) t!'le a:)ility to pro­

duce re11ote rd:;tecl_ rc.:.;vm;.;cs, .::,r (3) tht:· ability to pro-

duce clcv.or responses. Tests tn:tt have p:rvved. worthwhile 

h -;:cr .. ~lre: IteL'iOte C0nst quc.nces (Guilford et ~.l. , 56) Associa­

ti.:.,ns (::.·cmc·te), l'lct Titlos (clever), (Guilford et al., 56). 

GuilforO. hfls pc.stalatt..l thG.t thcrv c·:n.tld b.: thrc.:e, parnl-

ld cd..J.ptiv.J flexibility f;:,ctors, ._-~(.;pendin·; on the thre;e 

kin.::.s of ccntent - fib<..lr:J.l, str-u:turJ.l ::tn<1 conceptual. 

The· prc;s2nt ndc->.ptive fle:..:ibillty fL.ctor nay be n confound­

inr~ of fi :~·.1rc.l .m(l structurc.l ( syr.1bolic) c,J.o.i)ti ve fL::x-

iJ';ility. Cn t he other hand , a d.:-tptiv8 fle:;:ibili ty could 

be e.n ori(_::inali ty di:,1en:..;ion }krt"l:Lnin, · t o fi~:uro.l and 

structural o::terial, with th8 present ori_-;im.lity fact.::·r 

rlcaling with conceptual r:J.c.terial ([l.G :_,ost cont c~.1poro.-'-y 

orir:;in::.lity tests d:> ). .::le:_ults frvr.: investi ; ntions into 

these hypoth<::s.:~· h..:tv·; 1JeE:n fo.r frvrJ ~~ecisive (Friel: et a.l.,. 

38). 
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(14) Fil~ural I~nplic:,tions (DPI). The fiT':>t daborntion-

c.bili ty f:.'l.ctor wh:Lc:1 ~·, !}re::::t:>ntvd buth ser::1antic and fibural 

t0::-ts WC!S f ound :~n a ._ t ndy of pl~rm.ir.c; in 1)57 (Berger et 

nl. , 6) . ,', later r:.aly:.;is inl96l, (Guilford (:t . al., 56) 

LUpportc~ the sep3raticn of t .o elaboraticn tostu, one fie-

ural am: one se:r.:antic. Such a .fic.;ure:.l test i s DE;corations 

( cr:.: ;in.:.; !::.f.·~or.:ttive ad.di ti.om .. of pict.J.r<:·s of cc·:Jmon 

otj ;:)et c; ). 

(1 5) S:n:0olic lr.J.plico..tion...; (m:r) . 

3upportc .l. 

deduce dL'i'er0H'V e:q;A-:..tions .. :ru: .. t·.,o ··Jir.·pl-:l equations) hc.s 

(lu) s rn2.nti c I ::iplicr.tiul13 (Di.:I). 

counterpr->.rt of :fi~:ur·Jl clabcr:1tion :m1 hu.; been r .... pr~s­

~.. nto\1 by PL:nnil1f..: Sl:ills ( S lLG to ~ et forr:o.rd plans to 

improve a z iven ' r oblem ~ituation and his ~nswers are 

scored for the nu: .1.::. ·1r of utcp:.> in·,·:::>lv ¥ '~), -~nother test 

:l;:)si_:"r.c~d f'Jr Dl'>:I iu Pos ::..ibla Job.:;, in \:~ltcl'! ::.. deo:i:=;n 

((' , _; , 'l. li::ht bulb) j_; c iven to the S \·1:10 hA.S to sucge.:::;t 

occupatio.1::; the pictur :! mic;ht repre:::;cnt. It has cc;;w 

Ot1.t • .. m f ? -::tor DMI i1~ l'v J.r ':'JUt o: fL-o cnetlyse s (Guilford 

50) . 

T ·:o nuYJ-div~>r.~:cn.t-prcuucti·.:m f• .c-tor3 comidcrc:d t o be i mjjort­

ant in creative ti:ir~~ L·_:-, ar ·~ CH (cc niticn )f r.;c:nt...ntic inpli­

ec.tion3 1 or "sen;:itiv:Lty to prolll:,.,.., , :') ::.n<:;, J!P'l' (conv:1rt:~ent pro~uc­
ti:J:1 of fi; .. ural trP.nsfol"l .. atL,n::::? or 11i'i;;u:..·· .. l red ~·inition") • 

.. t fir : t the f:-~tor interpret e-d T> "sons~ tivit;>: t o probler.J.s" wa:::; 

.... .:.:~>i::,ned to mu ( Guilfo::'d ;:;t al. , 5G) , b'lt a ~1Jre recent an:::tly .. :>is 

(;hhira et al ., l9G4-, in Gu:!..lfcrd , 50) led tJ its bein..:; shifted 

tc C:I: i ·:; ·.va:::: r~e.lis .J:.1 tb:::..t, th(: f:·ctor involv· ,.J coc;nisirj;--; 

iD'ilic3.t.Lons .: .. n-~ C.V.·tluRtint~ t!: .:,:.\ . Tc·st~ of m.a inclulle Secinr_; 

ProoL:ri!.f" ( what clifficultie:.~ a :..·i3.1 i~1 u_in~: :t r:c: .. wn ob j e ct, e<;· 

a can::1le ) .::nd Seein-- Deficiencies (.:hat i.: ·.ron::; ·,·:i th describ.~d 

ple..ns) , NFT i c a porccptu-:;.1 factor , rou,:-hly analo:ous to 

'l'hur·stonc ' s "Gestalt .ll c .. :i.:;ili t ;i' ( 123), whid' w:1u :n1.rked by 
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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 Bimple 

geometric figure hidden ~n a more complex one, The factor is 

thus an ability to change the function or significance of figural 

elements of an object . in order to use them in a new way. In the 

study by Frick et al., (30), fiJural and structural redefinition 

were confounded. It is possible that NMT (semantic redefinition) 

is also an important factor because it involves redefining an 

object for some unusual use. 

The main criticism .of Guilford's work has concerned the 

question of validity, i.e. do his tests measure creative processes 

and can they predict who is, or will be, the creative person? 

Guilford (50 , 51) and others have maintained that factor analysis 

itself provides the best kind of co~ct validity, but this is 

not enough. Validation studies have not been extensive: Barron 

(2) obtained a 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 +.33 with instructor ratings of the 

originality of arts and science students. Adaptive flexibility 

has consistently shown positive relationships with performance 

in matbematics (reported in Guilford, 53) and also in physics 

(Hills, 63).. Sprecher's study of graduate engineers (reported 

in Guilford, 53) resulted in multiple correlations of between 

+,30 and +.50 fo~ inventiveness ratingst 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 Torrance's 

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, Unusual Uses and the Ask and Guess tests) 

were found to give more unconventional Rorschach responses and 

movement and colour responses and to exhibit 0reater self-awareness 
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(reported in Torr ance, 129). Fleming and '.'leintraub (1962) found 

measures of rigidity and a composite score on the Torrance tests, 

correlated to an extent of -. 41 (significant beyond the .01 level ). 

Yamamoto (1960, 1964, op. cit.) found the relations hips 

between scores on selected Torrance tests and peer nominations 

on questions such as, 11',1fho thinks of the most unusual, wild or 

fantastic ideas? 11
, to be significant in the 8th., 9th. and lOth. 

grades. Nelson (1963) used the per sonality characteristics of 

creative people (Q-sorted by t eachers ) to differentiate the upper 

and l ower 27% of 5th. and 6th. grade pupils ~nd found that the 

Torrance verbal measures all diflBrentiat0d the .same groups at better 

than the .01 level of significance for fluency, originality and 

elaboration variables . The non-verbal (fisural) elaboration and 

originalit_· variables,differentiated the groups at gr e3.ter than the 

.05 level of significance. Many other val i dity studies are r eport-

ed in Torrance, 129. Lo~-range predictive 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 i nvolve different aptitudes , e . G• writers and scientists 

probably operate l a rGely with semantic content, artists with the 

visual-figural and mather..aticians v;ith symbolic content. In other 

words, it must be stated a.gain th~t creative potential is not a 

single variable, hence it is extremely unlikely that any one of 

Guilford 1 s fact or t r;;sts vJill have high volidi ty - as MacKinnon ( 77) 

and Taylor a nd Holland (120) have found. It will be necessary 

to factoF-analyse the structure of the criteria as well as the 

predictors before proper predictive validat ion studies can be done 

(Guilfor d, 52). 

A perennial problem in studies of creativity, is that of the 

establi shment of criteria . This is L~portant because the develop-

ment of a predi ctor-battery of variables depends on the establish-

ment of criteria of creati ve behaviour. Since creativity is not a 

sinpl c, sinele ability , it is impossible to usc a simple, single 

criterion, and yet investigators have been :uilty of just this. 



41 

How c~n we possibly be justifi~d in assumine we can predict the 

behaviour of an Einstein fro::1 c. neasure of one aptitude, attri­

bute or ability? Another difficulty is that, ~ost often, ultimate 

criteria (e.g. a scientist's totsl productivity) cannot be used 

because these would only be know11,in retrospect: often, no con­

temporary person can evaluate :"'. pr oduct properly. Indeed, as 

history has shown, it.frequently happens that the more original 

a product, the more likely it is to Je considered with suspicion, 

re:arded as evil, or ignored altogether - think only of Galileo, 

Copernicus and Stravinsky. '.rhus v1e have to use intermediate 

criteria -:1hich are more ~:redictor-type measures than they are 

criteria (Shapiro, 108). 

There are three types of variables .vhich have been considered 

as criteria , vis., products, processes and people. 

Ro~ers (104) and oth~rs ho.vG stated that there must be some 

t ype of observable product of creative behaviour which can be 

"valuated in some way. Barron denies the need for products. 

He sees creativity as a central nervous syster.1 activity which is 

continually in action, but not always observable. 11ill ions of 

internal events occur ~hich form the basis of associative patterns 

which become part of a 11 res ~rvoir of thought" from which visible 

creative products can be drawn. 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 O.Ga.in the psycholoeists 1 favourite trick of separating 

aspects of a problem and for~etting to put them tQgcther aGain, for, 

whether a product vvas proc~uccd by trial and error, or by chance, 

or by a reor2anisation of the individual's pt;rceptual norld, is 

a question associated with the other side of the same coin - process . 

Product and process ere inseparable . Hacker (57) describes pro­

ducts as "interrupt ·~ons, con~ealcd moments and alienations of the 

~reative process" which is constantly in action. Andvrson (l) 

is o.i:ning o.t the same idea when he says pr,,ducts exist only in 

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

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

~;re.:1tness in a product is its appa.rant simplicity, e.g. think of 
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the ballet danc:;r about wh.:.>;.l one sayfJ 11she makes it seem so effort­

less". 

Despite the dancers of e,:o.luatin~~ products, one has to start 

somewhere and trust t o huuc.n jud~:::::J.ent , hence several investi,:sators 

have used ~.'IcPherson' s (82) "inventivlevcl" crit:;:cia in assessi11.[; 

products. Those criteria include "creative stren~;thrr, usefulness, 

newness, al!lount of expc~rinentation and nchi~vement in a field 

marked by previcus failure . Unfortunately, uost of these criteria 

arc hopeless in field:J other than the sciences (it has already been 

pointed out that diffrront criteria will be needed for different 

types of products) ::mc1 even :Jorc hopeless if one wishes to hecin 

the predictin~ ea~e at thl childhcJd level. Products also involve 

man:r different creativity factoro and, therefore, it should be 

import~nt to assess these as well. 

Torrance has used (129). 

This is essentially the method 

Considerin: people's characteristics as criteria, evaluations 

have usually been obtained fron peer, supervisor, teacher or self 

ratil'l(_~s on vo.riables such ::ts work habits and jJers :.>n3lity traits 

and fDom p8rson2lity inventories . Teacher ratinJ S ond peer ratinGS 

nppear to be of li ttl~ value in predict in:~ crco.tive performance 

(Torra nce and Holland, 1959, in Yamamoto, 1..;.1), but supervisor 

ratirlt-::s have. some value (Shapiro, 108). The validities of person-

alit~' invent:Jries such as the l t:PF nn...: the CPI, are usually low­

typical curn·lations for p,.r::_cmclity nco.lcs bein3 in the range 

+.lC to +. 30 1 thn'1f-;h· :1it;ht:·r correlations have lleen ! ound in some 

studies ( Tay~or and Holland, l2C). Sel:t-ratin~;s have shown better 

validity. Tc::rmo.n founc self-confidence, persistence and integration 

towards :;oals were r;ood predictors (122); sev;.-,ral self-ratinc;s on 

other non-intellectual ch~racteristtcs have proveQ to be fairly 

goo:l predictors (c.w. Ta;:;lcr et d., 121). Motivation ancl interest 

inventories have boen poor predictors (op. cit.). Stranr;ely 

enou:h, bio_-raphical inforn::ttion en background, interests, goals , 

etc., have proved to ~;e preL:ictors of quite hi:sh validity 

(correlations beinc; in the ran3e +.3C to +.55)(Taylor et G.l., 121; 

Smith et al. 1 112). ~lnce a_-:;ain, fron Shal)iro 1 s (lea) study (he 

used a '.'lark Habits Inventory 1 a Personality Questionnaire, o. 
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Pro·1ucts C:uestionn~ir :.., att: Biocr::.;)hicnl Qu,:!~·tionn<'.ire: 5 ::::upc.rvis.Jr 

::-.n'~ sclf- r nt inc-s on 74 sci.::nti.3ts) .:1.n~~ C. ; ·. Ta_·L·r, S ... ith .:me~ 

Ghis~·:lin ' s (121) •;1\Jr !c v;ith c. r ::.r:.e;E: of 56 crite:cion v:J.rinbles on 

166 r cn::arch sc icntis ts (they use,} .::ts:: ·~cts <)f :)roducts, r c.tin_-:;s 

-'1nc~ Crf'.anis'1ti:)l~nl ;.;t~.tus ), it is cbviCJus thct nc sin~lc critorivn 

is s~lfficient: :T:m~r criteri'l. r>.rc nc:C(~e('. t li :ive a goo·::: cval u - tion 

0f "ln in·:i vi.:1uo.l 's cr\.,:: t i ve ;x:tentic.l. 

r;o :~iscussi-m .:.f cri terL:l ·:;v.lc1 ~e c .: .. :;_)lete ···i thout ment i::m­

i DB the intclli~·;cnce quotient - cnce the sole crit erion usee: in 

i 'entif. ·ing ~~ift . ·:'. ; . e;.:;~le. This r::--ises t tc w:1·;l..! creativit y/ 

intelli sence quc"'itL.:n - ::: quc:--·cL·n Gne C:J.1mot help feelinc; h o.s 

00.us-:: r-:·n.tti;ms '~orrlering :-n the h_; stE: r ical in s c .1.: qu~rters . 

.'. s crrly 0.2 lCJ90, Dt ~ rl-:!rn ( 27)( u : inE in.l>::~~lot ..:; ::n.J I.Q . tests 

;·ith Ik.rv::.r·:l stuC:. nts) c·~ ncluded th·~t hi;:;h I.q. ::!nd cre2.tivit_~-

V•ere not hi::)'lly cJrrel::tw~ . Durin-- the next fe\'J ~.ears , sev ·.: rJ.l 

other :...tudit:s su, ,:purte( t~1is finr'\.Ln,~: (Gulvin :::'.D<1 ~:eyer, 23 ; Cl1assel , 

19) . In 1922, 3LtpsCJ:l (11.::·) ·.'T Ote , nTests r'.e·.risLd tv at.certain 

~i t:1er native intclli~;enc c or .. ,cq~tir:~i knc. ;de.J:.·e ~.re certainly 

v"llu~'::-1~ t o e.n e:JpL-~· "r • • •• • (howev.:.:r) t~wr .: :;.re no elm::E:nts in 

thee t c, extract i'rv:.1 the :·1inC. of the indi vi-~ual his po.,·ers of 

creativ~ ;1r8c1uctivity an!.1 h:i.s ten.lencies t u•:J:::trJ vri,.._· i no..lityil . 

BJ 192-'; , Ter . .t"'n (122) h::..-:1. re;>orte~ his fi:nr2 ing; on the ch · r:::tcteristics 

of g:i .: ted chiVren (the toj) 2,' . in I. n , ) , but thirty Jen.r s later , 

the field }"'1(i 

ture ( G:~tzel::; 

;.;t:::t .n"lt ..: -:' - nc thin: n·~--: h.-c~ lleen :1-d,~ei~ to the pic-

~nJ J~ckcon, ~4 ). 

€'quatin.-; cf " £::ifte<nN;s11 ·1ith 11 hi._,h I.Q.n . 

~s ;ch)lopical teot~, the intelli .encd test h~e ;r~vc1 the ~ost 

i,.,nune t.) :::dv~:nces in tl12ory, (~e :..' l ite th0 f:::tct t l1c.t it s c.;:1ple< a 

n2.rrc·:1 field 9f cocnitive :-.~)ilitia~ .--:n .. ~ accvunts f or onl~r c quart-

er o£' tl1e vo.riance i~l fc..ctc ~·:: of scl1onl o..c~1i.evcr.1ent . Perseverruce 

excellence" (Getzels ,-. "}'' T ::0 0 • · c:· ')"C 1 ' ) ~:,...,L -· U ~ _ _..,.., ~ .! • ' •;. 1- . • In en~ J f T0rrance 1s 

,.;tu,~ie>, 7 out of l C of hi3 gi:ftc,' ch ildren \': · . ul ·~ h:.ve ')Cen 

exclu~~e(: if uelcctiun iY.!.c1. '. Jen I. Q • .:.Lmc . '.L;•e ·-1efini tion of 

the gifte~ chil,-~ as 11one v·:w shows consistently rer~:crlcc. :...le 

p _rformance in any ';nrthvlhil c: er..Je.:1v.:. 'Jr;; i :; nuch fair•.:r ( Ter~.Lr.n 



- in Henry, 60) . 

~s t;at~ell (17) !ns s e.ir.:: , (r:::>.ther c~rnically), 11 To~~:>y it h::>.s be-

co:-Je a t r uisn to _. :.y th::.t :::. :J::jo·· sciEutific theGrJ triur tphs, 

It i s 

1 • 
· r 1 

t .:; b e :1op1. .: that t h is l:::.c net '~·ecn the c:::ts.: in t!1e i s eue :Jf .:ift­

edness, but it is tr;_l .::? th·~t n::l~" t .1an fifty :.;u1""s :.ft:)r DeP..r1•crn 1 s 

t~nt--:.tiv:-. state::: : nt, Gu:i.l:J.8r,~ , in hi:> ?n;;. ;i·.:cntial .; •. ,c~ress t <-) the 

;i:Y·rico.n I's:cc:wL:..Eica l : • .:...:... ·ci:.ti :<n (l':J5J), h:J..:1 t.:> restat e : "I 

t:-lic;·;e t~nt e;r .ti"v lt;y 8.n:: crc:t ive ~)L··:!uctivi t :. .::-::tenJ well beyond 

th:; -:,~ ;1in ci.' intelli.se:-:tc :;1 ' . ~Ie follG .. ·c-~ t~1is o.·"!:dress :;i th o. 

16-y .;o.r .L' 'lc t.) r-o.n· .1_,-t i c;::.l .:Jtudy of thj.nkir_:: ·: •."ic] l is still pro­

r r ce.:iD[ ::1.n:~. the r )sul t::3 of ·.·>icl'-. heY<:: '· -;-:n li·~ te.~ . 

: .n•' cr.;" .. ti vi ty t:;.v ? J.,.J ::;tly s ll:J'.,•ec v ::.1".'' '. L1il:-r r esults . Getz .;ls 

and Jo.c':s on (.:. ~ ), us in .. ; l1i,_h cr"~o.tivi t y/lcm I. Q. o.nd L .h : crs::-.t ­

ivit_;r/hi .. l1 I. \.:. ~ ;rcu~·,G .:ith t·.-.~~ intellif.cnce : i1.:: i'iv~.· crentivit =· 

~.:e::tsur-~.3, :..'oune. rel· ·tivel~.' lc . c:•rrel :-tit"·ns (+.11 to +. 52) bet·<een 

the:J. Torr:mc:::: vbt2.inu~ sinil~.r results i n 6 out of 8 d iff~;rcnt 

(126 ) . 

1o.ll:::cl1 ~.nc~ Ko:e.n (13·~. ) :·::·.intaine,: th~lt stucieB ;.-revi.::;us to theirs 

shu ,,f_:'. no ;;·; idencc fJr C'-!lf::L~crin crc.- tivit:· ::c dif:tinct frun 

in.tellie cnce ·nd , in f 2.ct, \.:1.::o.t cre:::.tivit;;- :!ea~ur•: s ha-ve in co:n:;on, 

i3 the vnria:;.'lc-J they shnr e -,i th i.le2.sur .. :; :1f intellit;ence. Hm:-

ev-r , their u\·:n stu:}y (in "nich fluency ::::n(~ ori_ .. innL.ty (uniqueneas) 

sc<.:ri'l_ w-::.s ust;d), :::h·.ned cr J'.t ivi ty v:::.ric,' ... les correlntin~~ hi::-;hly 

•.-ti t: t c.nc another c\·en e~cr:.. .::::c the visual/ver;J::..l .:listincticn ru:r~ 

correlo.tin ; t •J only P. s . 111 extent r.ith sto.nrl.::!r'~ intelli~.enee 

vnri1.bler. . H::~wevor 1 u ...;in:--: ::, c iE::ntists n:. :u:Jj ects , :1eer anc~ Stoin 

(-::.,7) :LGum~ s i ,:-.• 1L..'i c.::.nt1:· hi·o:h rx)si ti·: : cc..rrelo.tions bet·.-1een cre~t­

ive iXrf-::r no.r:ce nnd I.Q. f :;r non-Ph .D. but l'C't f ;;r Ph. D. stu;1ent3 

~n.:. c .. mcl u ,l -:d tlnt I. Q. ~·- :1n ir:.'.icn.ti.:m uf erective perfor oance 

(no·:; ;);tentinl) , ~.Ja.y L •s:: it.:.> u . ...:ful ner:.:; x,; !1i.:,n levd s, i.e . 

~bove a cert~in l evel, I . Q. is n: l~nfor i ·~ortant fur hifh 

c.lso t ::in::-; thc..t the ;;cc·rt ir. level'; vf I. Q. "'ill :lif.L-~'r in art , 



•!:: ·.-.J 

I':<.'.r...:vn r 1 s ( ·,-· i t~1 thc;ir ~-~-sur.1pti:•n ~lf l i n ( J.!' r•,l.~.ti(jns:,ir: t c t•.<een 

vlric.1.les) h~w:: t~en u:::ed , thE: rr.;l ··.tLm:.;hip · ·,~t· , pt:n I . f} . 1 3 ~md 

genr: r :-.1 , h::·!JCt~eticG.l ;:L 1t \.•.:' -::nJ Dl' ( cl.i r r r.:;ent- ;>rG:_: . ..wtion) score 

C~S G. f unct i :;n '.if I.('. 1 is ::hv\111 in J:' i~. , 4 , 

r:!:,)": this gr~;1h , it c:tn Do ..;:; ' Yl th<.~t ;'>esple Wrth hi[..:h I. .Q . 

coul.:'. f all o.l;;lGst a ny Jherc ::-.li.111g the: DI' r:.:.n,~ '· :J.n:~ peoj·le di th l o• ' 

DI' c--~·.1·, :Cr.ll alL.oct o.n.:•::~1(;rc ' 1 -Jn,_, -t;he I. Q. r:2n-:c , 1:;ut those 

peo;)le '..ith h i fh DP hc.v .._ a hi--h ;Jr.:ol·:--'Jili ty of fnllin_:-> ~:.,ove the 

av ·:rc.~ .. c I.Q . D.mn (32) h:;.s ~ctue\ll~' f>und such c. relationshiy-; 

~:et·,··~c n DP t2St scor r s ::-.n( 3CiGntific nchievc .. wnt tes t s . It 

i ·; not o. cufficient cvn.~!i tion 

f::. r D? o.'iilit _--, i t i s ccL: .~·:.. t :2 n ce ~:L::>.r/ con,,ition.1
; (Guilf,>r.-} , 

5~·) , but i.; i s still i•.)s ~i· le for :::. ;'erum :t'Gh rcl;,:tiv;l~· l ow I.0. . 

I n studi e::: 

-:. i th chil---:ren, fe•. h:wc 1: :; e ·, l i'oun,~ i th hi ')1 D:::' :--!'1'-1 lo--_. I. q. st.:ttns . 

'l'hc: ~:1<.;ct lii~cly <~~.,;lL~l::-ti :on fur t!·tis is th':lt I. Q. te:ot .::; e 1~:hr'.sise 

:::. :-.rr:on 1 s ~ t ~- c!: c.,_· in_·:n:·· tiL'd (co.-<·nitiv3 'l'·,ilities) F.n(~ if the 

t~1i ~ i s nEcr:.. f;:n.xy in th·':) prod · .• :.ti :n ·Jf ~1 L!1; t_;;)es vf res -onces . 

E; rr : n ( 2 ) 't -,s ~n m.~ t:L<·t. :.-rig·in·:lit· ·~H?o.::,urcs -:-n.1 r. r . corre-

1::-."· . -~- +. :-:3 i tl: ''. "'-cl-;. oth<:r~ bott -c;-. ,t the ·r~ri r ~:les as · .)Ci . . tee~ ~!i th 

c:--ch ere r1i:..'fr,rent j ~' . g . :Jl::L..-:inc.li t'; '1:: "s:.. ·.Jciatr.d ·i th the 

intc-fr?!ti·'-:1 ~;f ·~ iv9rce .; .; i :Juli , r ~s;.ovn.J .. t~' .;, !.•t i ;Jn ~:rrcl. i.:J;)ulsiv­

ity , ·,hl're~s i nt · l l:iggnce rc>~ .. rc~cmt c~ t ho 1;,.,,;<-r ". tt•.;n •:J f t :1e r -.::r l ity 

nPl. ncl· " l "''1r1 c.,., · r::~ ~- · 1 .... - l. ·1. ; ·• · .ul · ·; v~ 'X"·r · ss·l· · n;' ( "'D cl· t . ) .\-- • 1J - ..:;~,.~, !. .,. .I.A,...J • • ..... ... ~ .1 ~ .. ,.,., __ # .,. ., .t. ' ..., \... V J • 

2.11 ,_ :J::.· f.lllo· .. :cct t"le .:di\:cti ';e :Jrg ::.ni:.;::- ti.::n .::f cx~'cr icnce . Thu.s a 
a 

t1 i ' :tur . : .. f'i\ t igh ·:t:;cr . c :)"~ cr _ ti-,it;y :--n:.:1 intelli :cnce •;:o1.l1d cecr:t 

tc, : r· the ':lOSt · 'Jrth\ '1ile :.n.1. · r: ~,·.uctivc co::1::-ina.tion. 

T:1e .:t:l' .J rc~. ··ntielv: .~ u:::) ::f y:r >:: n:.lity v:tri:'~-los .:>.s criteria 

o~ cr~ativity , l J ~~s t~ rn~ther ~iu .' ~f crc~tive ~uo~lJ nn~ the 

;in~J. secti0n cf t~is ch~~t3r . 

.-:_\ "'.rr..:.n ( :;. ) h "'.G ~>t :- t :::· ~~ the. t o:.:i g in~.l it:-: i s h~ 1) i tual ·,Ji th 
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FIG.4: Illustration of a typical scatter .of individuals 

when scores for divergent-production tests 

are considered in relation to" J.Q. 



pr0Juc~ion of ori~in~l iJo~s. 

r:n:r 1.'C rl;;:finc-~1 ':'JJ the !'.bilit:·.- GC )ruiluce ''unu8ual, ad·.: .•. ·tivc resr;.:n­

ses " (i.e . unus~..tal, relcv:::.nt .• :cs~· .. _ns.:.s), ·•1i dr is :1 functi,.m ::•f the 

rr:ns of ~- ·).ssi' :l \' r e.::.: r::mu:; s ·;;lle j'):-. rs ·;n r ... :lc.: :wc.ilr.'. le, .:r the ;;01
) -

Fr e2(l. .:-·;;, is e r eo.test 

repertGire 2f r . s~0n3es. 

o. ;)E:I'30n 1 s -~. ilit~r t o i ntc:g r o.t C; >~ :mr.:: 1en:::. , so th::- t :me.: GJlutic n is 

t c- l, revsnt t de ;~ ev ·'l0)l.!-. ~1t r_f c:-.. :;~)lo:x:ity - :'.n. .. '. ·;o inhE:it t he j):)S:.; iiJ-

ili ty .: f or:L?in·'l.l t : ·:> ~~g•:.t. 3rurv r (10) s.:; t-::1'1 t o have o. siy1il:::.r 

noti\.-.1 in ~1ic rr ,~_eferr_:l . .:,f C·-.!::L ;ti·.m ::;f ~ to::k11
, i.e. the ir.::ivic:­

uc.l gu:11"~S ... g.;_ ins t :-r ..:;:1. "'. tur ~ cl J s ure t 1 .. ~c~: s.:Jr.:.-.::thin ·· l~ oy )1:.1. t:ta 

Gur,lJn 1 s ( ·.- 7) · "" th l · t ' t · _ l --:ens on . cs.J ln;,.s c.rc \iOr ~1 no ln . . In th..; 

1'he nervous S)7 St.:.! .. ..... ch; ·:.:; ~ 1iri: , uy fil tc:r t:; sere en out ... uch cf 

lJrccv:.-s to pr~.:v .. mt f'L,trac tions fr·_., : ~if'I'U;>ting ptJrjlusivv octivity . 

L. thi.s fil t r;r i..; tc: ~) efficient, tho:) kin~ 01 :::-.ctivi t:· <..ss..;nti::cl to 

cn- ~.tivity is inhi1; it :,l , J:'h~.-r .. f oYc , th~ ere. ·_tiv .J p~rs:u h::CJ t~c 

o.bility t~J entc-r ;:r,i.n, or · t l e.~ t t::J ;:·r ..:;) .rc . f er ~ rc.ns"' .:-f irr .:l -

si:Jn17
, w"J.Grc th•:1 :i.nc~.Lviutnl 1 s :J.ttentic n is f o cu:.;; .:d on nothin:·; , 

he:c.;.us-- it i ;.; t 1-yiY1g t ·J f ucus en v ::- rythin.;. 

!.! '2rrods fiv hy;::)thE,:J(:;S .s.t •.:ut creative p..:rson.-:.li tics deserve 

., clo:..\.;r look. Th :r. .:-.re : 

, ~1cnor.:ena. 

~~ncl intuitions <'.n(~ t v <:~o \ ,it~:-;.t t <.. '.::-LE:: of rc:•.lit · :--r: ~1 the 

.. r:;stn:)li:::;hcr'! p ._ rce. •tuc,l . ci ~::rJto11 • (·.r~:u:. :0::trron sees the 



·,u:.;.l · . c.un~~rL:·; ~>: t:: .t t! ,(, cre:-- t iv ... <;rs.;n c :-.n a t t end t o 

t :1c ucu:::.ll,- un~·'.:. scrv ·' ··.n-~ sc. _ t '.tings " --:..~ ,. tr:.::r~: ::1 . • • :::m .:'. 2.s 

• -'- '~ e~c · ' - n · t; ; c·.: " rr ·· n 2 ) 'J \.d.! .LO (l•. I_, 3 • ... ~ ....,. _ ' e 

Th :,: t en d t ·J ~::l~1i t ne · cx;-. .... rienccs 

even if t l1i o re ~· lto in c :ntr:J.t::icti· n . 

( 3) ~)rigin:...l l'l"r;. l;ns <-r 2 .: .. rc in ~e~ ;._n.1:.nt in tl".e ir jud,::c~J.:nts 

(c • .C . :0 (.gers 1 11 int•)rr-:-l L ·cu.s ·f evo.lu::t i c n 11
, lC:~ ) . Tc.. 

e2t31;lish t !'\i;; , 1-'lrr:.n analJi....: .~ , l f - r2t ir.2·.3 .: n G::,~gh 1 :J 

J •. 'l,j ectivc Ch<-: c2~ Lict r;,f Inc~ c;:'. nC'.ent :..; .~~n c~ Yield:_,r..., :.:c ~.,.:!:,­

t::ine r' l'r _ .. l t he · :ell- kn Jwn 1\.·Jc!-1 ·;x; ,_ri:.~enta _n inc~ e •. enC..en c e 

f·~- :.:tn' •l J ·."Jit '1 c::: ntr~~ ·~ ict .:: r~· :!'len.:;, ten~ , '~C :..; r ece}ltive t o 

n .,, .. i r1eas, v::clu .;c~ cn~eti· .. ..: ·nrt, clic: n :,t like t r.t!<:in._: 0r.~. c rs , 

(
1.i d r ~ t v ::l u e r; t rict r'.icci;;li n G f'..l•.l li':cC. :: .. :.1:: uuc e;rt::l.int y 

i •··2.fin :-.t i :-m . 

(.;.) ,Jrieinal ;w '~ :'l c D .. r e ·;or e ;:,elf-f-s ::. ertiv e c .. n r1 de :1incnt : they 

re ject r eguL1ti, n :·.y ether s , but ;;csse..-,s a h i ._:;h ue r t..:e ;:!f 

seli'-re>~l - ti ;:;n . 

( ::; ) Or i g i nc:.l ;'3 ~ r l e r·.:. jcct su:Tr c r>a i .m :~.s a. ::1c Ch('.nis .. l I or t he 

Thi s hrs ~ ~ en :iocus~ ed un~er t he 

:·e ct i n .. ' f' · ,PSJcho :-.r.~lytic theor.~ • 

(r:) ·",riginal ~: e J ~ll ~ ;rc:..·er c :;·:~:l • xity .:::.nd o.:::y :: n etry ."~nl! nre 

etvcrse t ·.' s i ;a;1l :J , s_,,...·_; :etric:--1 fi -ur or. . ::::8-rr_n es tn>l i s hed 

t hi ·j usir:.g res~ ~Y1ses t : the ~~nrrc:n-' '.'clch :fvrr1 -:_,f the \:elct 

Fi.::ur .::s ::?refe r enc e Sc~le •·;~1ich ccntnins c · :·.:.~·-l ex , 

::-.nc sim;·,l c , s~'!.J·,~ \... tric.:-.1 fi ;ures . 

rr:t . l asv~1e r l ca - }. 

( 7) Gri~-:inal ·•vo: l c rlic~;ln.y f co i.nini t y l:f i nteres t:; c~:lrron W'lS 

st~C'.yine,: .. 1nl e :<ilitc..r,,· of:·~ i cers) , 

:-r · -n r esults .: n l!i.J 1 6 PF test , Cnttel l ( 16) descri'!:lca cre':l tive 

scientis t 3 ::>.s · .i t hc1ravm , pr .,;cise, intellL :ent ) c.ssertive , t1r.:·l inant, 

a rl venturous :1nc rascu rc cful, ·.vi th gr eat ei.:·::-t i..,nnl sta~;ility and e. ·o 
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stren~ :th. 

c;~_ce.tivc, .-:::·'uctiv:. , (2) n~m-c:c.~·1tive , ncn-•. r::·'l.uctive, (1) 
(3) n·:n- cre:?.tiY~, ) r ,· ··1uctive . The first ~.r'-U 1•, c:'r~;.:::trcc1. \ ith the 

;·:cr :,::n::t1, [ '> ci-:.1 :.:'.11cl E':' tL. lA.1 :-.. J ju:;t~ :·.:: !'lt, t l·!·:ue;h f::.r fr,l~.l j. ::?r ... 'ect, 

(c) giv :n ::.·c..;l'' .. l...:Hil:i.tj ~~:.~ iH•."'.o ;. cr : cnc .:· r~L~tivr:ly :.ar1y in lif_, 

intcr1: :; rs ·~·n·~.l contn.ct <'..H~ ·~r:: l oss gr.:;:;cri-..·'.1'3 ::n:1 .. :cr "' aut~:no··l-JUS . 

:::-urthcr·:Ior~ , the.: r r": t1i.;tur'" 3. ' ·: ( 8.nd t ~'ter(.)frJre ::tv:Jid) co:.1;•lex 

hu:::.nn -:c ti~n;:; , n ·Jt -)nl::,r i :1 -:h0ir ; r o.Zezsi.:.ns >ut i n oth ; r o.rens 

cf t ;Jsir liv:.)::; , ( c ) _.:r :>, i'::~~ilic~.: .. !h·..:r8 ~.ciliev.; __ , ~mt ·,n:~s v::.1uet~ 1··r 

i t r:r 1f, l···.lt ; r es : .ure t .. , J.chieve ·.-... 1 8 n~'t fr :.1tic c r e: ... 1ti·Jna1, 

( f) r:r: _·c' ·.:i ~!1 a .. .> r e: locse--~:ni t, fr·3 ; , ir!f\e~· endent ty~),. ,_,f train-

", 1 l t'l ,.... ~ a.. • n • ~ ' "'' ""' ' , ... \ (":) ... .. -- .1c. "' S- h,_, __ , . .Jre L.1.s..., _z-f .... lre t ;. - o ... . ~ra· .. :u£~te trainir_·; . A . ~ 
i ne: 

c~uilf·..> rc1 1 fJ ( 53) i':.~ct .II' c.~m.l :,rsis .:;f tile 11thinking int .redc li of 

cr~.-1t ive r e:.o;}l c , u::;il16 3elf-Inventc r;.' ccor cG , rt.sul t ccl in t h e 

f ollfY ·L~ fr·.ctGrs : 

(1) willingnr. ss t ,; .;c:r~- l::ng n c1 hare.: o. hi~h l evel c·f :.,.Ytiv-

3.tion. 1'h L.. tr"!i t is '1lcc : .. entioned '...:y lioe ( h '3), Ter!:10.n 

(122), r:cCell:.·.nC. (:"• ) nd .:.: thers . 

( 2) ~r~··:· nr:·n fru·1 r·igidi t y (c . ~· . 1:-arr,jn 1 s 11 c ·):.l; .lexi ty c:f :'lerson­

nl i t;:T") • 

( ;i ) "" 1ikin(:; :i''Jr (~iv :::cgent thinking. 

(:~ ) 1, klera.~ce f r-' r :!:' -"igui ty - thi:- >r ·.wides ex~)erimentn1 

e-:idcnce f a r 1cvgcrs 1 theory. 

( 5) Interest in cr~.ntivit,· [''1d ·.J riginG.lit:.r . 

Cuilf,,rrl e.lr.. ·.J triec' carrel ~u.ng the ...,.: f act 'T.:J ~cores ~ ·ith his 

crPa".i·re r>.~;titut~c ~.:JcGrea :::nr} :f ..:und (a) i ndivid'lnls scoring h i ._:h 

vn ic~ cntL,nnl fluency \·:ere ir:; 1lsive, c0nfident , oscendant,and 

a;~:··r·ec io:tive vf cre::..tive t:!in\:in.-·; , ( '!) ) !·;igl1 ass.;cL1.ti.mol fluency 

;.;c .~'rers ·. •..:r3 f'.~~vc-::lturou :... :md t ;:. l e r:1nt of nr;l!; i.··,li t~r c.nd (c) hi.;h 

vrigina1i t.: sc:-rel'f, \·. 8re t c·1cr:-nt cf x.l'bicuity, liked c1_ iveri:S·ent 

Thus diffc rc:1t 



;.er.:onJ.lit:.' tn.it -:.re: li:~elJ t :... tr with (~if}~ercnt · ':lY'- of ~ a ing 

cre~tivv. 

Kneller (c .:; ) 

i ntv rc~olli:n .:.cr i t r; on ::;n!-::e . ?::•_ inrliviCuc.l J·r"ls t ·: :".1aintain 

.3. ~~:.lc.nc-:: ~jet··. cu! gr·Jul:- c ; ntr :::.:ncss (ccnfcr.:it~· ) ::,nd sclf-centre·~­

n ::ss (nrm-con.l.'o:.ti ty). 

In ;·u ;);. )rt ·:•f the ;· r c:vict;.s fincli:~. ):·; , Cou--h ( :.?. ) discGvcred 

fiv e fc.ct.:.r:J in }:i c BtnrU :-; of :1..::tiv .ti·. nr.1l c~ni~ ; .;::rs :;n::~.lit~· f c.ct ors 

in orlginc.l thc·l:6.ht . Thec.e .Jre, (1) intell ectual cc.~~ret::mce , 

(2) inqu.irin::ne...:s .-:. i;n·:)it ;_;f l in .. l. , (3) c:gnitive fl_xi~: ilit_· 

( r ou :hly :me.los·,ms t _ Gu.ilf .:- r~1 1 G 1'b .•. mcy ~n{: :2lexi>ili t~r factor:::) t 

( I ) t' t ' · • · • + · II o , a.s no 1c sensl~lvl~. , l.e . n r rei~renc~ eleg,e.nce cf 

f 0r:1 o..m1 h~.r:~·)n} WTO'.l~ht frc-:-! c:: .:nl exit;. u G::nd (5) o. s _ns t.. of destiny, 

s elf-'.' •lr th .:md r~ccl~_tene~;s : nn ulti:1nte fnith in the a.:~ility of 

t he inr1 i viclunl hi :.,s df . 

Cths::- ~.nt :-·re - tin~ ;~£r:: :nnlity trait .:; have :)cen ;1:mtLmcd by 

scve:;:al investi!~:ators . Fi r stly, :.-=;runcr (1:)) h!'.:..: sniu th:::t tht: 

cre-:J.tive indivic1u<..l i::; c1etnchl:d .rro·,_, his ·,·c r~ :..o he :::::m con:-ider 

it 8~- j ecti-fel:- :-nd : ct is -:J.Lo (l ec;:l:: cc. .. i tted t •.) it . Henle ' s 

( 59) flcle ~·~cheJ (ev~'tion;; r:;fr rs t o o. si.·til ..., r :-hencnenvn of obj ec­

tive , and "et i ntense int~:re~t in ·. ~_:rlc ::30 th::>.t the inl]ividunl can 

exn:.1ine ·:m-:1 cri tic i:...e l1i1· .~rk an.:l s~;ill ~~ elicNc i n i t c. ·. •jrth. 

Th.; cr~ativ2 individur·l ~·.1ust alsc: !:,e i:'.:~.l.:;rsH1 in hie \K.rk o.n ti. :1l-

~~~J.ite _·. imq: ,r o~ :: tu:i·;s , (m sc.:-1c·· h::-.t different lines , hm·e 

be e.1 : .. de em chil:~ren -,rl'l !·L ve to ·!'1 re~lc.rka- .1_, c:._.nsis t <::nt in their 

finclin[...3 . I n 7e:"JC.n 1 ·:; (122) l.1.:•nun ent-tl stul~-, hJ i'oun c1 f:ifted 

( in t i;i s c': s c, lli{:;i1 I. 0 . ) ch ilrlren h::-• .:1 his h cl:'lnr·:-..c t er rot ir. ·s , ':I ere 

~Jctivnted t c- excel. Too.c!:w ro dc~cribcl vh :-u :J.S unrul?' :::iCl!:linant ' 

In Getzelc 

aP- ~1 Jnckson 1R (t;.:.) CC'1]''1ri:::(·!: of higl:'ll,: intc-lli _:cnt an.} highly 

creative children, t:1e ; f:.mnd the lc.~ter sroup 3Ul)erior t c the 
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;t:::ri c 5 . 

Th:: high 

:-.n( tl':t-rc: ·. :CJ.s gr.?.::tc:c :i.'.t~:licit f2 ilin.l ,.-r.;as~re ,~n t: 2 cbil,:ren 

t c• do . ·Jll (c . f . Dl··~'.'<'~:--hl ' s finUr,g;:; , 3~) . Tl:.J ;otl':crs vi' tl!.2 

· "l.ll:·.ch :-n;,~ 1{() .:8.;1. (1~-.. ~ ) ::: tuci .,,~ f .•UT gr·_)n;· s A' c~1ildr~:n: 

( 3.) ~'lig:·l. - crc2t ;i.vc ,'lnd higtly intelligent , (b) highly cr~ ·tive, 

lo · intolli..sence, (c) lc· c r eative , hi. •hly· intclli,.gent Pnd ( c ) 

l o·.1 c~· :J.t ive, l:F int.:ll:igence nd - ~--·unrl :.ifforunccr n. .. ongst the 

four gr.)u;·-<; i n ~~-: r..: (m::.lit~· dnr<" cts r istics , "'·l'; . c~1iLhen in grou::_:J 

( c. ) s 1···J 'v" high .:- li-c::·nfi :1 c-:.1c'-; , · ... re p·Ji·-ul :r , int -~r2st ;cl in 

They 

coul:J. :lr;o · ""Crc'LGe, Ji ti~in th.· 1s:;l v :.::::. , 'Jot:1 cvnt:rol o.nd fr ,;edcu, 

both _ c~ult :1nd chil·l_-like ':;cbrvbur ( i. L . th(;:.r .:ossessc::l. lligl1 ego 

str .:!1,6th), ~lt:.re<?..S cl1 ilc1r ·:n ingr our (b) ' .;re c::J.utLus , :w:::;itnnt, 

c ..;nflict ·•itr: tll· .. ''31!lves :-~net their .sc:h.)C'l 

Th·;•: ·.·~1 e li i n il,J.f,;TY 

"' -'Vl.I"'n"<>.,t;; ( o'·· cl·t ) \.:.- v 1 •• ...., ..... l .. 0 ' 

i'ei n.g ber~et :yy feel ing:, :.-.L in:;.:_'l __ qua<..j :..nd yet th<:)y ;)cT f'nrr wcl well 

in <;trc ... :..-i':cee :::;i t: :~t;_v~ts . 

'!'or:c::lYlC 1 s ( 126) -:~,:;vel•:] . 'I:. tal ctuc~ie.: )l1 crDti vi t '' i n c]_-,ild­

:en h:W;:) :-csulte·' in s:j::1•; :Lntf-!( ~tin~ 1in~1ing~; : r i..~ t e · tirJ.B pro­

ceclt.U' .;8 .ill 1-.e ,_ii.:cu::: G"d in tL•.! ne:rt ch .: +e:c . 

r..~1.· , . -,,_! (, .'_.n) l1". _. •'-~.- -:~ ·: +. •'. ·!-:·1"' t n .. ~ ~ ... e .. +. i_y,_~ -i ...,.,.,;...; ;"o.tl.· ···1·' " Xl.. c-t.e> 
- , --- J • . •- v~ v - '•-'-· v • ~--'---.:::>·L-1< , , • ' ' 'O> U •:J 
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Thi;_ is totell;: i:cc :rrsct ::.n~: is ·:.cs .. : r~ (,)1 t;v:- incorrect :.ts::: c,f 

test~ . ·~ bvic-usly -r;h; level _f r1 chiL1 1 • ..: unr~ 2rst?.ndin:; vdll influ-

enc ·-· hi:J res;. ·_.nsc::; not · ll -~~ ~-- J:s c.r· t · .:;ts cr.~ r: t-

ivity ···ill ~X V::tlid 'lt .:.11 ::.f.'?-:... . 

Ci l.-J ~ ectr-: (" · J lo .... ~-c-) "n'~ v - • * \:'"' • ,.. I.,..; -U f ..... \A. .hich could 

Cr,ilr'.~·cn hs.ve t :.: lccrn 

the c~iff:~r.)nce ])(~t·.:cen :i:':::.ct ·-.nd f:.ncy, ~)ut t-1::: latter is too often 

-xti~:cishcd J.l t,·c-;-ctl1:::r, ( 2) h.: ,ldinF; ~ cloiL.~ 1_; _-, r.~: .::1Gn he is rv.::!.d: · 

to l. -.rn , (:::) s urict inr.:i.J-s8nce ,lfl :::.C:.h.:..rencs tu D.~ i r~:··ri ~t..:: nex 

r·l·::.:..:, --<·.r--c i:::tll ·.· .·.ft,:r f'i·: · :• o '.:.:c , (.:) c:vc r-su;··(?rviced, :::.dult-

vrit-I1t:;tti 'n . Th:· c ··'lilr'. i:.: ur,:-e<l t-: .. ucceed - f:::Llure :md frust ra-

ti·"' -' x;__ t ''c -3.v :·i~'1.nu, (2) 1'-= r-:; r:L -~'lt~ti:m - th . :: 'L:: :·rcc.t pressure 

c•:1 ·t,l:.:. c~·:il(' "~:· c, .. nJ:-·' \tit~l .: t:. ~.r~ , (:-) :ctt...- :;:t:::: t \: :,r~:::vc:nt quec-

ct~ri·.:u .. , ' ]'' ; r- · ... --1..., ... - () c :n .. , : ~n .. l ; 1 .. ~.; t.: , • ,. The 

fvrner tr2.it i ;;:.: nut c:m.:;ic~.erc<: .;~·c'L~ll· . .r d.;sil'~.>-1 .: in ]:)~;b :ncl the 

1.:-.ttE:r i:::; unc1e.sir-.1~lc in [.irl::, (?) t:1e tJ ;:ic~:l 9 yna.r- .::.ld is 

or vice vcron. 

Increc.<::-;:.s in fluency scJres o cc·.u :-,t l ': ':.:l:J.r:::: r-.ril. by ll ye:crs, 

1J·:-rr'.Jnn.ncr; or; .:--riFi.:-::.li+.:r t .._ t.,. 11:-:.::; r.:C L'·. 2rc:,1, but the y~::trs 12 

cnt: 13 .:.ae _; :t -::.;_Jther c~cc :..·ease in ere tivit~.- due this t i ne to 

(1) the child l:.:win(-: t .; t:J.~~e e-n !"lC.re a:~ul t :rol ::?S ... i th : .0r~ re:::;:·me­

i>ili ty - v;il'1 ide ·"--: -~nc. childis!mc.:;s .. re f· o~ •::1ed u;·..:-.n, ( 2) the 
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?.c~ ~ust .~cnt. 

incr :.:·~· ·. ·:. till 

'::c ':1 -::-.:t· :1 l .~ r~:_l_ 0.1 cultur:1l :~isc ::n:.tinuitics in c::ild-rc:'.rin;· 

&:!c. t~ ,·;r u .. to 8 J ' ·-:-..l·s, but Gc-ruo"l cl.cil<.~rt..n i·;;.rc.v·' d r"l.~ : iC.ly f r c:J. 

D to F -- y<O"l.rs, . :~1ila :,u.::trali:ln chilCn;n r -.;•w.L:...:d ~-t a st<::.<:tc.:,r lcvul; 

- ., ( ·.- ) CtCt ) 

If Torr:-.::-lc e is 
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Tho o.im of f.:--.ctor ::>..n:::.lysi;J is to c!J vo.in c. descripticn of o. 
z::t uf c1o.t.:--. Cc..ttell st· .. :tes the ~: ir.~ ::...s, ntc.. re:lrescnt or explain 
observed co-vari:.: tionc.l relo.tions o.mcr . .:; nany -::xp:;rinentc:l vario.bles 
in terms of linco.r dependencies r.Jn, .:;.r: rel:·~tions ".mon:::;' 0. rr,uch 
reduce,: nuober of 11 id:;aln, "intervcnin_" cr ''o.bstrf.',ct 11 conceptual 
v:1rio.bles. (16). ThE:oe "-"J.bstr::.ct 11 conceptuo.l variables ne€.d not 
be funda.~ental cate.:::ories ': r influences becnu.Je not <..ill possit->ly 
important vo.ric..bles co.n be included in the ~ato. to be analysed, 
but they do represent :.'. fnnuamental clescription of the v .::.riables 
analysed for on~ }J:::trticuLlr :;roup. Thus ne','l concepts c::m be 
cre:t ted by this method ~.ncl, therefore, new licht can be thrown on 
o. r:::trticular field oi' study bec.'luse one ic not lini ted to usin13 
tr:.1di tion::tl ccncept.J •:Jhich may or n.2.y not be worthwhile. This 
unique qu2.li ty poosessed t:,-- fo.ctor ::-.no.lytic methods is just one of 
the reo.scns why the;yr o.re useful not only in psycholo~y, but in many 
other fields such as zoolo._o>y, uedicinil o.nd sociolo3y v;here a .. 1ul ti-
tude of complex Vc'!.riables has to be considered. Other ::tdv~~ntagus 
hc..ve been listed eo.rlier on in this chapter. However, in m<lking 
use of these methods, one should not allow oneself to be c::-.rried 
awo.y by the implications - or supposed implications - of the 
results, but should renember th":tt fo.ctor analysis is a tool, a 
statistical instru:nent to be use:l with as much care r.nd the results 
trec.ted with .'J.s uany reservations :1.s any other procedure. Fo.ctor 
an-.1lysis allows for the preliminary structurinc; of a field to 
obto.in a rout::h picture oi the influenceD or cvncepts at r,;ork 8.nd to 
avoie! experiment in::: v:i th trivid prob\6 ms. 

If a_v:lri::tble z is to be represented in terns of hypothetical, 
"a.bstractn constructs (or factors) the 3imi)lCJst uathem:..tico.l LOdel 
for doin; this is <:. line \T one, but even within this liLri t::ttion 
there.are sever:'l poasibilities: 

ilodel 1: th0 v .riance of the v::trinbles is accounted for bjr 
common fo.ctors -:.i1ich 2.re · :::t:J nm1erous t.[; the v~ri:::.ble:..: themselves. 
This w:.s fir:::;t proposed. b2r 1:arl Pe.:~.rson ·..:.!:d dcvel:::.ped by Hotellin.:; 
:...,nJ is known a s 11 cQ;'lpOnen·" c.n2.lysis11

• Ho;·:ever, it is unlikely 
that n variables would contain in themselves, all the causes of 
their ';o.riances. --

This mo i..\el co.n be repreaented a;o.th,.;mntically b'r the equ:::.tion 

Model 2: The vario.nce is ,>.ccountecl for by n 
factore "and n (uncorrclo.ted ) specific fnctors. 
this the 11 free , c ener.o.l fc.ctor o.nalysisn mod..:l. 
cor.:mon f:::wtors are ner~lible, then thi.:.; leads tCJ 

(correlated) common 
Cattell (15) c31ls 
If some of the n 

I-iodel 3: The variance is accounted for by li1 (correlated) 
common factors (r.: < n) o.nd n specific factors. Cattell calls this 
the "approxim'ltin.:_; factor analysion ~nodel because some approximation 
io needed whenever it is applied in pra.ctice. 
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Tlle typicetl, br' G ic, 
descr~b~~· o v~rinbl~ in 
( s~uc1f1c) f:tctcra , 1s 

fe:.ct ..:r :m::tlytic::tl re~:ressi ·m uqu::ttion f or 
terns c i' c.. set of c '.~Lu:J.cn :-.n'1 unique 

where the F ' r; c.re the c ~jG.i.: ::m f <.,ctc r ....: on,: Uj io th~ fact0r unique 
t o th l": po.rticul::tr v::-.ri2.~)les z J. Tho:: cc ·:~on fr.ctor c .-;- ccount for 
the correl:ttions o.nong the v".ric..ble s ':'.nd the uniqu~ I'::tctor f or the 
reno.ini~ vc.ri::tncG of the vnric.blc . T:i:L.: cce.~.ficicnts, a· , of the 
f~ctora \F ' a) indice te the \'ki[.ht r.;f the f::tctors F cmcl U Jin the 
vc.ri:::.blc z · t:.-r the dct.:;rc.~ t ·:hich t i,c v~rie:.bl c z. is rclc.ted t o 
F 0r U 2.nc~ dr c usually lmcv«~ as 11loaC.:l!r. :s'1 . J 

The unique foetor conto.inu uncorrel::ttec cpecific an1 error 
factors anr . .1ay also contL:.in '.ls yet unJiscovered cor.1...on f:tctors . 

The m:tthenc.ticnl uodel 1 :.: sy .. tbols refer t o j_"jvi)Ulntion para.Jeters 
;J.n;l c:4n only be inf rred fr0::1 r;bserved r1at .:.. . 

For ~ne p2rs0n, i,m 
, . . = -5·1 

, I . r.: . .1 <4J· u:J· · -, 
.!-)' ~:.~ -'~P r· -, 

(3) 
(: = I ., - - N · . .- I -; -- ,~) 

• ! •~ _, I )\4' )•- ; 'I . r-' 
which "''~.. ems that ::1. person ' s (i) c.btain ::c~ ::;core is "a linc;o.r conbin-
o.tion cf ,·; e i,~hted contributions fro:.! his status o:n cocr.1on factors, 
a. spe cific factor o.n•.' e n errcr co:.!ponent" (Guilford , 52) . 

The . . ettcr1s of factor c.n:-J.ysis c.i .. 1 o.t obt'1.inins the vc.lues of 
the nn coefficients, .:>. , (lo.ctor lo::~.din.::~) which ho.vo to be estiL:'lted 
indirectly. Vuri,ms r.: ) tho.::1s c.rc 8-Vo.il::-.ble for c!.Oinf: this - sor.:e 
o.re bett·..:r thc.n :.:. thers. 

Equ.:ttion (2), ·:tritten out f or c.u.ch variable (j = 1 to j = n), 
fon~s c.. sut of equ:J.tic.ns !:nc·,n e.G ::1. f act or 1x1.ttern :hich is usually 
~;rittE.n ou t as the l oc.1int,s . In :: :~'lttcrn, the cor.:non f:1ctors 
F,-, (p = l, 2, - -, r.) n<-y k ca rrel ::.ted or unccrrJl etcd , but the 
unique f:tctor~ Uj (j= 1, 2, - - , n) c..ru c.lv:nys uncorrelo.t ~..d . 

correl::.tions 
a fnct:Pr structure cmC:: c~m ~)c-; 

1":2. F = d . · -t d • ~·F· r·- ·t- · 
I I 4' 1 (- 1 J. 

betwc .m vnri:.~;l e"> ::md fo.ctors is 
· .ritten 

· t <'\)-rTF, F,o T - - - - + l\j-m l-F, Fm .I 

t Zj fp .: C\.i 1 rF1
.F, t (i.jz. t(pr>rz f - -

. r(~~'·' : ·Jj~·~f, .• r, +-1jl. rr,J~. +- - -
'~'rf t- --- '~' -'-j ·m'rFrFm-
., cti,_,r~'~'~~~ t- - t ~i.}-·nJ 

called 

-~ r:z..i ui -lt1. 
The: correlations \"/i t~1 the uniqu.: f :1ct ;)rfl are al·.·1ays iC.entico.l 

with the coefficiantc ui the unique factors in the pattern - the 
r.:st vf the elouent:~ rPFP..oi ~ structure ar~ usu::.lly different 
fror.1 th.; c._jp pnttern coeff1c1ents . Ho·:.'cver , · :hon the Fp c ·:-.:-:non 
fnctors are uncorreln.tcd , tll0n tho structur-:: reducvs to 

= I . • 2: --. n:) C 5 ) 
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i. c . when the fo.ctors C.r•) uncorr8lntec"l, the otructure ele:-.~ents nre 
i:1enticcl with the corrcspcnc~i:r-€ r:.ttern coeffici(:mts. 

:.!o:;t oft en, the structure cqu>.ti ons :~.rc used to obt:.in the 
require . .::. pe.ttcrn coc..ffici.:;nt3 since C) c:;.n be consic~ered .::.s n sets 
of :·:l linvo.r equo.tions for th0 coe.._'ficicnts ~r • 

The ajp coefficients beer n rel~tionship to the correlation 
coefficients l)otr~een the n vo.ric.bl es c..nd hence .; ::.n ~~ J cl3tirr:o. t,3.;.l 
fron then. For the correlc~tion 1Jet\tC-.)n 2 v::triables j nnd k, the 
rel:-.tionship is giv8n by 

I 

1j'f< = C~,Ct.r, +- dj2 f..{kz +-- -- + OjmO.~~ .'Y\ (6 ) 
FrJD the ;)attern, 

'YJ I< I:: :,J,~Ik, t"" :v 1. ·.(1<..2. t - .. - 1 '1t"' Cl;. )i . 

~(/l~,C!r,l_ 1 ~} k1 (:j.2.J:CFjF1. t · ·. -t(~~j 1 0:Iv_1Y) ;-,.lk..t'~J',-v-.}•~F,r_m 
, I, {JJ:. d ~- :. "~"_' ·_k: : ~J J ·1 f~J~,"'" .-. ,, . 1 ( CtJ.:.! C\ '- '!'\ .""t n1:.::Cl:, ,-,.,)¥ ~JJ 1•1 , •. ( 7) 

T -~--1 - t (.'4 1 '( f~ ·F,uv. -1- ·,i< 1• .. l, ,~, .:J1 r--- - -rnt•'~'"~·~r-Frnuk.·t L 1Kr.: l( rp,."u· 
·f""(1•( ~ -z... 4 ' • •, • · ·" I ~ 

where rj ~-:.'J = 6otrelc.tion cu-..fficient r eproclucer..1 fro~1 the pattern. 

IJo,•: c.ll correlntions betuecn unique fo.ctcrs 3.re zero and if, 
further, the corr-.)lc..tion ; rr; fc.(~:t:q; ;) q = 1, 2, - - - -,m) ::.rc 
zero (i. e. the fnctors :tr..: J rlho:·;onal), then the correl::J.tion be tween 
t ,.o ve-ria:.:;les, rt:prnjuc~d fro:·1 t}lc f 8.ctur !J'ltt ;rn , i s ::;iven by 

a . a . ""' ""t - - - -i· (l· (ll- • (: ~ k . J' I. = I 2 - - r•) ( G ) 'J 2 r... :.Jrl\ ~. t\ ..! , / 1 r- ; 1 J i 

If :-. factor pattern is an r.dequatc description of the varinblos , 
then tho resic~uCl.l cr)rrel['.tiom: (when the rc;prcduced correlations are 
subtracted frc:J the obt2.incd correlo.tions) should not be si~nific­
antly different fror. zero, i.e. 

f; 1-- ~ rJ· k - ·rJ· k 
j ' 

should be 0. 

If this is not so, the h:·pothe...,is th:;.t the nodel (r-attcrn) can 
descri be the dato. in q_ north\"lhilt. Eanncr , he.s to l:e ::.1 tered. 

(9) 

To dicress sli_:;htly in order to fill in the picture nore clearly 
before ~rocress inc, ::. few definitions are necessary. The varinnce 
of c. variable r:::..y be written rn 

'm m 
~1 2 ~ , ~ ~ ~ 

SJ· 
2

-= L. ZJi -:. I -= L cl 1y· ~ t dJ· ... ··t 2L tlia ((it' ~-F,fi· ~ .2f JJ. · L, ni~.,·rr-;., u: (1o) 11- f·: I J p<ry=·f Jf \J t t 't• f;l -.)1 t J 

Por uncorrelnt~d factor3, 
"") 2 2 

5· - ~- I =: Ct. + Ll" ., -t j jl J~ 
(ll) 

The tot2~ contributiJn of f~ctor Fpto the v. riances of all the 
variables, is 

an~..1 the total 

m 
"'-",. v., :: £'_ 

r j ~~ 
contribution of 

(
(\ :0 \ ..2 --- ((")) 
t ) ) ) (12) 

all the co.:u:ton factors to the tot:;.l 
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vnri~ncc of all the v~riables , i s
1
n 

2 
_ _, 

Y ':: \1 
l? r:: , 

Thl- conr.mnali t y cf :1. ~:.:-'-~ic..blu zi is 
of th;:) co;F.on- fnctor coefrlclents, Vl3 . 

tht:; sun of the squares 

1 2. 2.. 2 

hj = d~l' 7 Oj~ ·t -- -- f L\jrn ( j· ~ I ') - - - - 'I I ( 1..: 1 
\ ' .c._ ; I ; . I 

ancl the uniqueness o;: z· is the contribution of the unique factor 
- an inc1ication of theJ ext ent t o · . .-!llich the cannon factors fo.il to 

account for the total unit v::tric..nc~:.· of n variable. 

The uniqu-.)n:Jss can be divide:: Ui) thus: 

I 2 

'. : = h 2. :' 
. -1- p· . J ' ' J (15) 

where 1) j"' is tho s;:.o2 cilici t y ('bj = coefficient of the SiJecific 
f c.ctor)' and 

Thus , 

o.nc1 

e· 2 is the error variancv. 
u 

"' t' -

-~i = 
(' 2 I , 

rlj ·I- c_1~\ 
4 

= hi 2 
·+ 

J 

I 2. 
0j + J' ... .. 

~j 

2.. 
(:us) 

(17) 

where.. r:p· is the relio.bili t y of tho vo.ri::l.ble. 

Th.;re nr c sev..:rnl '.K·-J·:J of conr~uctirJ.::; ~- L:.ctor c.no.lysis of a 
set of dat ::J. . Thes ~~ c1.n be divided into t·.~o .:roups accordinc.; to 
·:.-hetht:r they r equire esti._;atc.s of cor.,.:mn.:Ui tie:.; or esti;.1at es of 
the nu~bor of f nctorG . 

(l) 
(2) 

(3) 

(l) 
(2) 
( 3) 

Th•; firnt -:roup includes 
Thl) principc.l - fac t or sclution 
The centroid solution •, .rhich · .::.s '.:evcloped by Thurctone 2.nl1 
·;;hich h0 hir.:..;elf d·;scribe'~ as '' e. cc ::rputationo.l conpronise 
(involvin:_:: ) wuch l ess lc.bour thm the ) rincipal-o.xec solution" 
(in Harnan,5G) . .'ith hiGh-speed cO':lput ers nov1 availabl e , 
t h3r0 i; n o excuse for cony.JronisiDL • 
Trianculo.r cleconrJosition (Harnan, 50 ). 

The s econd crou~ i ncludes 
J:axiDun- lil::)l i hood solution 
i':inr cs solution 
l·~ul tiple-croup solution 

Forth·:: first .:;roup, on ; of the ;·.1cst def;nsi tlc: r:J.ethoc13 of 
csti:1atin~ cO!!h-:Jun:tlitic ·~ ( i. e . the di c..::;onal elenents of the matrix 
R) is that of findiu~ squ2.red ;:ml tiplc correlationc ( SMC 1 s) . 
( H .. r nan, 5J; Bro•:tn8 , 9 ; Gut ti:1an, in H3r:~: .::n , 58) • 
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Tl:ey c.re obtD.inc ~1 i'ro:1 th) im·erse ·of the corr:::L :r t ion ::.1c.:!;rix 
r. ( \: i th unities in the dic...:;onc.ls) , thu3, 

S!.:.C· = 1 - 1 (lG) 
J dff· 

.) 

wh~re STW· = cor;Hun:..li ty estinC'.te of v::riable z · c.n-:1 dffJ· = dio.~onal 
.I 1 d 

eleD.ent o1' n - corre::sponc:'..inc to z . • 
J 

The s;,1C i s also the l c .:er boun<l :or the conm.unal i ty, i. -J. 

R 2.. c (\ _,) ~ ~} \ 
wherd (n- 1) is the set of v::..ri.:-_'!)l er- c:::::ludins ~ · c,nd h~nc ..: the 
SMC 1 s tend to c.p~roach the h;. 1 s if the ratio ol n to n tends to 
:~ero P.s n tends to infinity. 

Doctor I.1 , Dr o· .. n ...; has conducted stuc:ies on the conpc.rison of 
differ.mt factor c.n:..lyticd techniques (Bro .me, 9) ~ viz . , naxir.mn­
li:~elihood , T:r_c;nc-:~, principal factor (with S!CC 1sJ, ;·1oichtec1 
principal factor (-.vi th ( S:W1 s) o..nll. centroid solutions . H:J concluc1oc1 
that th...; maximum- l i k elihood csti:.'ic..t c :::; of f c.ctor loaclin~.3 r1ero 
sli ·:~htly sup·-::rior to those cstim?.t'-d by oth~r :.,etho<ls, but thnt this 
r;cthod require !:' a . ~rcc.t clco.l of ccn~ut:-ticn . ThoDson 1 s n cthcd 
roquirc.._ even .1cr:.. conputation nn <1 :::;iv .;s l cs3 satisfactory cstir.1ates, 
Solutions obto.incd fron usirl{; l'rinci:xll fs..ctor ncthods and squc.rcd 
i.!ulti:;le corr-~lntions r.s co;:rr.1Unality osti::tates, \, .Jrc only sli-;htly 
inl'crior to tho .. !cxiaun- likelhood s oluti ons (unless the sample 
size .vas very lc..rc;e) and involvo:l f:.r l ess cor.:put::ttion. 

It O.Pi-'C.::.r.:; thc..t the :~inrcs 30lutis n L'8.Y be even tott..:r than 
the L1CXi.1ura- likelih.::>oc1 one, ~)ut not .Jnou)l is known 1.bout it y<.:?t 
(Harr.ic.n , 5J; Bro--nc - ;:>c:rsonal cr:-nuunic::ttion) . 

Since th~ ·.1ri t <:: r :..r.1ploycd th3 pr1ncip1.l- f::-.ctor (t''IC ' s) r:l:JthoCl 
of attainin:: c-~ .solution, this is tht: onl;.· r.1dhoc1 that nill be con-
sich.·rcd in dct c..il . Thi--; ncthod is ''tidely u::-cd since the advent 
of the couput(;r and hc..s 'IJe'-.)n adc.pt c d f or us..: Pith these r.:.::tchines . 

As the initi?l cct or c1 'lt::t, --, .~ have o.n n x n square, syr:ll~etric 
correlation :latrix R, contai nin.:: n(n- 1) corr.JlC"".tion coefficients . 
Rc.;:--::mbcring tr .t the Sur' of the squ.o..rcc of the factor coef:t.' iccints 
:~iVL-3 th. commnclit:" of a variable, ·.-,-hih: a ny te\'n\ Ojp indicates 
the contril.Jution of t he f.~ctor F r t o the CC".1."Junetli ty of z . , the 
firct step is to scl2ct the first-fact~r coefficients a · 1° so ::ts to 
r.nl:e the su.:1 of the contributiono of fo.ctor 1 to the toial cornr.1Un­
ali ty a na xir.1w · , i. c . 

2. 
(~ 2.1 + - - -- -

2 

1 Gnl (19) 

and -f;ho a ·11 
1s ::~;;.st bo cho..;cn t ') nak:c V1 a r:mxir:mEI under th3 condit i on 

~ m 
~' 

~Jk ::o 
9
·:, OJf ( t··? (20) 

·:here r -· = ccmunali ty of a variable , Thus observcu correlation 
cocffictlcnts arc r e:)laccd by r oproduccd ones ~ iDl'll~·in:::; zero 
residuals . 
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Rcproduc(;d c8rrel:-, tion coefficie:nt::: c ::m be oct :::tined fro:·.1 the 
le.tent ro r.1ts o.nd V8ctcr_ (i. _. eigE:.nv:::tlucs :'..nd ei~.·~nvcctors) of 
the corr-:~lntion :.w.tr-ix. It ir; not inten•~: '-d to ··ive the full r.w.th-
enaticetl ju~d;ific-'1tion :, _ _"c.r this . (sec !-!-:.r..;c.n, 52, j;p 13S- l .:-3) . 

(?.1) 

wl:ere 2ny nu: 1ber Ap satisfying this equn.tion. is ~n c i :.;:mvolue of R 
(the ~.mtrix) a nd i ts associ:1tec1 v<::ctor qr = [o<,e, v<2,., - - - - <:>(r-.vJ 
is o.n ei::;envr;ctor of R nnd 

I 2. 2. + "'-21 -t - - - - -t -~( .• , 

Thus the problE.::.l is rcc~ucc<t to th~.- ~1etenain..~tion cf the 
ci~envclues and Gi~cnvcctors o; the reduced corrclo.tion :1~trix R· 
( i.e. the oatrix with ::sti·1at0s ')f th-:! cL--.'!r.mno.liti~:-s in thv diaJ-
onals) . One nethod of achievin__; thi:: is the Jacobi nethot1 . This 
involves the clic.~;cnal.isr'.tion of R b~- re:ducin:_; every off-t1iaconal 
elenent to zero in t urn. ...n Gler.L.mt reduced to zero does not 
uoually renai n so durin:.. other transfvr:.1ati:ms on other elenents, 
but with a sufficient nw-.1b~r of itcrctions, the off-dia~onal 
elencnts of R · ·ill convl_.,rc e to zero (to a specifiet~ nunber of 
dccinal places). 

ThE: r..n.trix n is r 1 .. :1uccd to a c~io.gon:1l ~1'--trix D, and aiter a 
nuu:Jer of i terc.tion:..;ylt.1 

D = J3R3/ 
where B = J;..._J?.,_,_, - - - - B_~B, 

The dio.:.~on3.l el cr.1ents , \ r , of D J.r.J the ci:_;env:::tl ues of R 
and rows of the f i nal orthot;on2~ trnnsforDation :-Jatrix B, 
cunt~in the corrcspon;:'.inc; ei::;envectors ..X:p =- (·:i.tf>; '-..<2p 1 ----) '-.,<r,p)-

The coefficient~:. af o.:wh factor T' nre then obtained fron - r 

i. e . A = B ' D Y2. 

where ~ is t~e f~ctor oatrix. 

Any sc..luticn obtained by fo..ctoriGin~r a r::ntrix R is an :-tr::i­
trar~r one . In order t c render the solution !.lore neani nr_;ful and 
tl.us usually easiE:r t o interprc t 1 the 0ri.:;inal solution is often 
r utat -:;u either c-rthoccnally c-r obliquely t o a new set cf axes . 
This is in lin-.) wi tl1 the laws vf pc.rsir.:c,ny inherent in every scien-
tific field cf stucl.y . There :::.re rule-; L_;ovcrnin__:: this rctnt i cn, 
i.e. _ _-enoral criteri::. h:-.v(.; to be :.1dhered to - cne cr.n 1 t r otate 
to a ny positicn ..;nc chc3c..G . In practice, there is a chc.'ice 
bet· :e en r ct;·.tin:._; accorU.in:., to (a) statistical si.:;nificancc or 
(b) psychol c:::ical r::eaning : s onE: investi._:;.:;.tcrs prefer a ce-r.tbin:.tion 
of both appr0o.ches (Cn.ttell 115) . Tc otick to the purely 
statistical approach, N~fotates t o obtain siupl._ structure. 
Thurstone !1as :...et fcr-.~ard 5 cri tori2. of sinple structure : 
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the 
I>ch r or: o-~ f:1ct• r ~latrix ·-h .... ulri l•av~' at least 0ne zero (1) 

(2) 
.J..A " -' 1. ......_"" • • .... 

For n co:. ..• on ff ctor o , each c;Jlu•m c1' the factor imtrix should 
have at 18ast u zerco . 

(3) For every :;::lir of colUi.ms of t;·,e iact(Jr W".trix, there nhoulc: 
be c evcral vcric.bl~s v1hs c h :tdin.:. ::J vc.niGh i n c.n~ colur:m but 
not in the c thvr . 
For ;;ve:ry ;xlir of colw:ms of the f actGr _:a trix, most of the 
variables choul<l have zerG l c _tdin...;s in b ) th colu..:m·~ ,/hen 
1'1 ~ ,~ . 

For eve:-~· pair c~: c0lur..ns of the f.:..ct ~ r no.trix t11ere ~hould 
he a small nuuber c f vo.rio.bl es 1.1i t h l v[".c1irl0S c i ._;nifico.ntly · 
dL.'fer,;nt frx: zoro in both c-Jlu . . n;~. (Thurut,;n•.::, in Haruan 9 58). 

T:1us it is nec<;ss3.rzr t o :linti. a r c to.tional position for each 
factor in which the ;,mjority of vnriabl ec have zero pr:Jjections 
upon it . T::1i£ c.:tn lJe ill ustn. t ol~ [;rap~ic<'lly thu : 

Consider just 2 diuensionc f 1 .md F2 of tho r1- dimensional 
factor -space ( i. ~. eo.ch f8.ctor is represente<'l. 'Jy a different C!im-
ension) . A variabl; z j ;-:1ay be reprosente~~ by the vector 
(a,, a 2 ) in 2 dimensions , or by the vector (::-.. ,, a

2
, - - - - a,J 

i n m Jimensionr- . 

T:1e reproduce d corrJlo.tions of tho:; 2 ·mriabl:;...; z, o.nc. z2 , 

is the scalo.r prOtiUct ui' th8ir vecto!'s in the cor J.Cm- factor spc.ce 
3.11d th"Jir l oadin _·s (...1 1 s) on the 2 factor::: :1!', and .Fl. ar:. t~1c pro­
jections of the v..1riables on the axes L', nnd :::'2 • The a 1:: arc 
the initial loauin~.:; ::m(; the :'.'1:;; ~ :re ... l-.. o :final loac~inr.;.::; nft er 
rotation of the a~~e.3 . 

Pro :~rn'-.u ai..1er. at providin~o r;cod simplG structur e have been 
<le;risL:d ur'.l, c.:tn be rcstrictcc". t o ortho_-._::.nn.l s :::lutions (i.e . keep­
in~ each pair o~· f :::.cton; <:~t ri._,ht-an~lc.s to one nnothe1· ) or can 
be upon to oblique c-;olution.::; cs nell ( i. e . :J.llc.,win_ the ·· x ')O to 
intersect at aa an_:le of<.or> ')~c). 0Jviou..;l;y , o.s i'c.r as s i mple 
strncture i:J concerned , otlique rotation ·;:auld to better, but in 
practise the r e::3Ul ts o.re often very Llifficul t t o interpret c.nc1 
adJ little to a clearer )icture of the fiell teins studied. 
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One ;na.in r.1etho ,~ of orthocmnl r:Jta.tion is th" V.:tr:L.:3.x procedure 
which is ~ uodification of the quc.rtir.nx :1ethoc~ (Hur~an, 58). The 
cri ~e~ion for rotr.:.~ion requires tho.t the fin:ll factor loadinJ;S l:Jp 
r.lUXliJlC ~~ th9 fU:lCt:LOn 

~ 0(· yr l.r:- -21 (~ b· 2 /1~. ::) ,:. (2~) 
\'"' n, L.. L-. ~ bjf' "J. J - L ?:::J ·J·p I .,J 1 P, -· I ~ -= I ~_.._.I J · o 1 I 

where the syubolc hc.-rc the usual cit.;nificancc. 

Factors are rotc.t:)d 2 ::- t c. tiue and the c~-cle of ;:a(m- J )/2 
pairs of f~:ctors rcpe'lt-:::'.1 until the v3.1ue of V no l on.:;cr incre3.ses 
to a Sl)ecif'ietl nunb Jr ::l::.' ,i2ciu:::tl f;lnces . Thi~ ccnt2ins the ::J.ath­
e~aatical equivc.lcnt of tho; noti(m of ·- imple structure anu, further­
more , a variu!ax solution i::: invari.:mt over chnn~es in thv test 
b:J."Jtery co':l.:;:,si tion, i. '-' • vari..1 -~: factor s o'Jtainet~ from a saJ.,ple 
will be ... 1orc lik.;ly t o l 'e!?rco·:mt t:,-;.e uni·:erse va:::-i:.n x f:...ctors . 

J,s far ~1.s ol)li9ue r . .:.t ·~tional solutions :1re conccrneu 7 there 
are a _;ain :·Hany to choo...:e frc.:·1, incluc1in__: quartirain, covarir.1in, 
biquartimin, prO.:J3.X anc! cbl i i,in. An intl:restin;:; I'lethoc1 cclleci 
the direct vblir.tin h2c bcc..n d•~vclolJed by J:mnrich a n··· Sa:·pson. 
In thic uethod, c. r:olution i::- obt i rH=d by ninimisin; a. functic..n 
of the pri:..Ja.r~·-f'actor p ... ttern co :;f.~ici:mts 9 viz . , 

f(\ (1. n. . ..., 
=: > r ( ~ • 2 b· ~ ,.-·. <)'' . . 2 <I ...,. 2 ) ( 26) r ( r) ~ \. G b1r :1. _)_ u b .. 1) L 1, (1. 

p<•r-' ~J =- 1 , J r n J = 1 .J J = , J r 

where P = prinary- f::tctor pattern ... o..trix .:i th el:;r.1ents b · and 
·;:her e b ca.n t8.ke different v:-lue-: , t~1e most 3 .. ti:...£ tctor::,·'1Solution 
be in~ ~bt·1ined \·hen ~ = 0, 11ut other values m~~:- be be-tter for 
different nu...1bers of va.ria0l es and factor~, E.tc . (Harman, 53; 
J ennr ich and Sar:!pson, 65) . 

On8 of the problc ... s th t ~rLl:.> 1.:' ~]fo:c-c J:Otation is that of 
the nunber of factors to ~>e s~l c· ctcd . On-: canno t speak of the 
exact or nric;ht11 nuuter of fc.c t ors t o 8xtr!:ict . If.lD.them~tically 
:::peo.kin~ , tlL nuuber of f:>.ctor-s t o be (.xtracte,· is the s-ne as th:; 
nur.1ber of v.J.rial>les, n. ~;c, ,,. , bot:1 cor:.mon rind 3pecific factors 
consist of nhat Cattell cill.l:., 1;::.ubutantive 11 (;:r-eal::, i.e-. :i.'ound in 
mo:re than one study) factvr::: and ·)rror fa.dcrs ( ·;,hich are due to 
errors of measurement c.nd ;::.r.,; not repeatev. in any -twc studies). If 
One extracts Onl"'! f :::rma.nent r:ubsti:ntive factors, then 8Gr.lC . of · the 
error variance r:J.1ich shoulr. have :;one into 11crror 11 ccm..--:..)n factora 
not extracted, ':Jill tend to ::.;et rotat ;)~~ ihto the substantive fa.ctors . 
The numter of factors extractec:. shculll ta;~c out as •. tany subst'lntive 
factors a.s pos.::;ible \:llil e leo.vin'- as -n::my of the error fr.ctor::: as 
poasible behincl.. · 

One ucthod of selcc~in_; facton ifJ to.take the 11 couprehensive, 
non-trivial common variance11

9 i.e . e.n arbitrary but exact value 
(say 99~-:) of the co .. ~non factcr_variance (Cat_tell, 15). 
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Cn~ co.n dso ccn::n~~cr the nur.::· .. ~r '--.1 . .' f-:ctors :tt ·, hich tile cr.set 
of "for: .. :lle!O:s 11 or " skr 0c11 f nctoro be·_;ins , i.t.: . th:: point -=tt which 
the clocreJ.ciiV t;:~j_;oncnti[.tl ._;rD .. ph of '111 th-: ci~;t.:nv ::l ues flo.ttens 
off, thou :h thi._; ..;houl C' .. :~0 used unly \·'hen th-o: :.:'ltrix E, is uD...re­
duce; ·-~ (Cc..ttell, 15) . ThiL u:1:-.1e ~1r..:: ·:;!' :tck :.pplics to th<:: L!..;thvd of 
select in,; nll 1 'ttvnt roots >-- 1 or >- C :->.s this c ver- <.ntL:ctes the 
r:unoer of fo.ctors . Ero-:mt; (9) icun.l th~t th~.- likdihood- ra.tio 
test of the nu: .. lb0r of Llct·.:;rs t o cxtro.ct , t cncls t o uncl.er-cstL:nte 
the nuEber l'lnd , further , it cc.n bt- used onl;:,r ·.~ith i.."lximm-lilceli­
hoor} solutions . Lnoth\.!r rJ::sil:il 2 :::cthc1 is to rotate to sin?lc 
structure U ti in-· ~"'.if.i-;r::nt :: 1 s (nu:_:Jer of f .. . ctors) until the ;Jost 
11 nen.ningful mn:;b ~r of fa.ctvrs is f ouncl. It ::~ust be noted that 
:::i:_;nifica.nt fnctorc r..:~.y or n-=ty not inr.lic ~ t.: ::w~ninc;ful fnctors . 

In order t o c .. occrtc.in ·::hich l oo.,1in~s :::.re si._;nificantly <.~if­

fer<,nt frju zerr> , r:.ost invecti.:.;:.t ..:r ::; h:.vc "!Jeen c vnte:nt to sell.ct 
c-.ll those l oadin.:.;s :>- .I: ( • 3G , s i11CD , fc.r orthocona.l r ot c.tions , c. 
loaL~in_:-; ;.1o.y ul: c ·_jn~iC'.e:r~ ,l.. e;s thv c':irrelt'.tion of .:t v:::.ri :.ble 1di th 
c. f::tctor :.ncl, f or c. :~n:·.1pl e of 100 inL,iViL~t<cls, :c.n or<:L1~ry cor­
relation of...±.. 0 . 30 "Joul ,·~ be con;:;L1<::rr::c: s i .:_:nific::mt (Guilforc~ ,5C) . 
Gthor writer c hc.ve set up other, 3till f~irly 'rt itrary va.lues in 
or (1er to s~l ~ct fc.ctc..-r l ·:.>:.clin__;c (in H~ri.l:tn,5G) . Sone \Titer s 
have su.:~e..;te (1 L1iffercnt st:ttistic:::.l D<-thu.'ls of t cstir _ the s i c;nif-
iccmce of f:..ct0r l onc1in_;c , e . G. So.un\:ers, Henrys::;::n ~:m1 Lav:ley 
(in Co..ttell , 15) . Cnttcll :1ir_·3~lf favours the ~~i.cect :.1eth·)c1 put 
forworcl by Hr,rris, This t::!st is for .. ml ·1t-:d c.s f ollows: 

i.ny lo::tdin;- a jr ::mch thc.t 

1 1 1 
n. _ m _ 

1 

(ljp '\ ( 1- h /-) ct H.p 
iL sit5nificantly diff")rent fr~r.. zero, where 

.> tx 

8. · f' = l c":tdinc of vc.rit .'ule j on f::ctor p 
d~f e= dir~:_;on£'.1 el (.!'.lent in tho pth row an.J colu;:m of n _, (the 

inverse cor r elc.t ion LIJ.trix) 

(27 ) 

t x = the criticnl vc.lue of t :tt ;.: chosen lv:-:1 of s i.::;nificc.nce 
for n - ::1 - l ,1e:::;::-cc3 of :freocL· 1. 

(n o.nd u ho."e the usuf'.l si(_;nificunce) . 

Several factor anal ysts ho.ve set fo r;,arcl ''hy._: i ene" rul2s for 
t";,)oc:, soun·l fc.ctor cna.lytic!'.l r esults (Guilfor d, 5~; Cn.ttell, 15; 
Harr~an, 58), So._e of thecc :tre liste o:"!. below : 

(1) The nu . .tber :)f subjc-~ck is i~1portant. A r:;.ther arbitrary 
rule 01· thunb ic th• .. t the ratio of persons to variabl es · 

s(,ould ~ie at leo.st 2t: 1, bec~.w ... e 1s n (-~he nunber of v::..ri­
a~;l es o.pproc.chec r ( ttc.. nu::1rJ~r o.: subj ,~ ct.:;), ther 2 is insufficient 
inf<Jrr.ntion to define the correlr.ti0ns (Cattell, 15) , i: ;.Jre 
i~Jportant t .L:m any ratio , ic t h2 c~ifference (N - n - l) thich 
shoulc: be lc.r.;e - of the or:'ter of 100 . 

(2) Fcct ::::> r enaly:... is eLks not o.3su:-:.c n0r . .1nlity of clistri:)Ution of 
the :....m;;.pl e hein.:; stu.(ieC:., but sL!ple structure is clearer 
when s cores h..::.vo no:.-.. 1::1 rather t:c.n s~~e ,;ed c.is trHutions. 
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If c~ist ri:mtLms :::tre fr..irl;y· nornal th;re is ~ ,_;uod ch:1nce of 
re _recsio~ betvmcn va.ri::..'Jles :.::in.:_: lineo.r. 

(3) "·.:1cquate no..rkcr vc.ri2.blc:.. ;.;:·:!Oul~-- ~):; included in the te..;t 
'b:J.ttery . ThcsG ::..r:: v:::.rie.':les t~1::. t -:tre knc.vm (fro:.: previous 
f::..ctor :::tn ... 'llytic:J.l studieo) to Lc l 0aded on a. ~Jnrticul ::lr fr.:.ctcr 
and help to "ne.il 11 the n·1w rcsul t:::: do•. ·n within previ.:;ucly 
acquir<:;cl l:no:;le.:i,_;e a.nd hcl;,J to -:::::ce:cto..in ,hcther or not scue­
thint; nev1 ~1as teen founr: . 2 cr 3 ~:~:::.rker:;; sh ... uL~ · ... e includeJ 
for ever:; ex1JCctet1 f::tctvr . 

( ~) Il.n nciequatc nuater of v::.ric.ne; shoulc: be used. in the test 

(6) 

bnttcry . At lr::n.st 3 va rin:)l..:s ar6 requirel: for every factor 
exp·_,cte.i in order tc, in~1ica";c the ·~encro..li ty oJ..' :"'. fr.ctor and 
t o defin"' it s ~.tic.:~ctorily. Don 1 t extract tc o r.:any factors 
f or the nur.::l.:-e r o'i v~1ri "'..!/lc::. "·· cvi ·.1on factor n:::ty not ~.n;rge 
t.;cc-use it i [.• r cpr esente;1 ~):· only one: vnrio..l,le and therefore 
c:.:.nnot bt~ interpr2t~<2 . T:JUs .:1 ,,ide r ::- n__;E: vf v :·.riai.Jl es nhoulc1 
'Jc used as .. ;ell, 

VnrinbL.s shoulf~ not be i'actori::tlly cor:;,plex, i . e . vnriC!.blcs 
:shoulc1 not lo,·d .:i .. ;nific-~ntly on •.:an;r factor.; . This siDpli-
fies rot::1t ion < nd interp~et -tic.,n ·;t re:sul ts. 

Variables shoulll. 1;e line.:::trly inr~cpvnclent - the \;hole bo.Lic 
of usin.:-. Pea:r-son r 1s r e ·,ts on thi.:> c.csur.~ption e nd, ther~fcre, 
:-11 the f:J.ctor ::m:'.l,vtical nethorl,, c:o too . If v"'.ric..lJles are 
linec..rl:; inc.ep .ndcnt, co·:.J.ri::-tivr~ >till t~.. c1u~ to the ir>..fluencc 
of co:~non f'.:'.ctorc . r;:'ti~· is ~ very th::-rny )rcl.'le:·.1 hec ·usc :ilf 
th12: c~ :· .... 1CJ' i : • .'e:.cton., r.:.r .: 1uUl'li.1 t o corr..:l:::.tc , .Lt ;1c.y ~·c: becn:uae 
(a.) the v::tri c.iJl ;;:; nrc f:..ct c,ric.lly co:·.!pley: (."::tnl1 hEnce cc.uce 
correlations bet·;;cen f::lCtors) , (t) f~ ctors could. _;enuim~ly 
cGrr;l:ttc ···ith one ~mother, (c) fo.ctors !13.j· , in i'nct, be 
ortho ::·on'll but the v:.~rinblcs rcprcsentin,:; tlHn h2.vo not been 
propGrly con;:, tructE:d so th(:;.j' do not separate properly (thus 
correlo.ted f :;.ctor:::: \;loulc1 be .'..rtif··.cts of te...;t in,; --lethod;:; ) , 
( d) i n a uLh tion, specific and error ·:::::.ri.o.nces no.y serve to 
confu3e the '>icturo. All these ;-easvns ~..:~kc the interpr;:!-
tation cf r;biique~y- ·,·ut::\.tec.l f~ .ctors v::ry difficult . Assu:.tp-
ti011S of linuarit~- c..nd additivity in :x.:;·ch~lo0ic::U ueasurenent 
~ arr; ef.lployerl, not ')cc:tusc it is o..Jsu:·.H:::d that th8y can 
cive the ::hvlc picture: , but bt:co..use thej· can _;ivc first 
approxLmtions of re:lC!.tionchips between v:::ri:::.~.les . .'l..ny 
errcrs :tricin·.: fro:·1 these o..ssunptions o.re conservative , i.e. 
the:· sinplify th~ )icture ::me: ::1o not r8sul t in odd rel::tion­
ships - the~: c.rc 11e.rt sf the tru~ .Jtory (Di:_,:.lan, 20) . 

:CUt:.:. shoulc: be in continuous rC!.nk<::d forn( thou.rh Thurstonc 
says non-contin~ous scores can be useti; (in Kerlin3er 1 63) . 
Ipsativc score~:: C'l.nnot 'be uaecl f~r 1\-t .... chnique (fer inter­
indi :idu3.l stur.1ies) but only for Q- technique (for intra-
individual tra it studies) . -~:nly nor~·.l::.tive score~ c:::tn be 
used. Tests do net hCJ.ve to te v..::ry lon .. • 



( J) The sc.:·l:;lo popt' ln. ti,)n sh:Juicl not ::- :; v _ry h:;tt;:~o .:enc~OU3, ._ . r.; . 
the r:u~·;j :;cts shoulc'. b l vDr~r :.'uc!1 al i:l::c .:.L: rc·;;::rds o.~e, sex end 
ec~Uc'lticn, especio.ll: if it is j • .:ssi1)lc th:-t the exi1eri::l~.;ntal 

vo.rL:.1:·l :S :-.rc relate. ~~ t~ such n.ttri!~utes . 

(9) I'0n 1 t >.;xtrc..ct too fe.1 fnct::;rs - no h::ru n.ppcurn to be done 
if too e:1.ny are; ::::cl\::cte:l - :...o::, _ ' !ill just encr.::;c a.s re.::>iL1ual 
fc,ctors Jurin;: rotation . Host cri terin f:n cclectir-- the 
nunter of facto::.'l nrc too :.cvcrc . (Guilford, 5:~ ) . -

(10) Lotc.tion ::.:1.ct t ~ carric•1 cut '..ilinc~ , i , ; , ~y LutoDatic 
rotation pro.:;rnur, so thn.t the inve. ti.;atcr doe;:; not just 
c;elect the :'0Litionc h0 finL~-- :Jest c::.nvonient . 

( 11) .,:;::pl~· a te:::t of !.;i;:·,pl c strucuturc, thcu(;h thr~se ( ·- · ~· 
Bo.r.:;nann ' s t~nC. to be too h2.rsh (Cc.ttell, 15) , 

Cri ticb.r; of th,; fc.ctor '3.r:.~.l;,·tic.::l ~.-,ethod incluue : 
l. Factor nna.lyois i:.; st:.tistic11lly ina.c1equc.tc . T"i1e pv. ition 

h<;re is inprovin:_,; nll the ti:.1 ), ~·lle st:J.tistical ba.ri.:. of 
the uethoL: he..;:; "J.nr.1 i.J r0cP.j_·rir -- ;::ore attention. 
(Cattell, 1~; Di~:x r.., 2G) , ~-

2. Rotation ol nxJs iG too subjective . 
as ' :-.wntione:l '1.:-,ov<:.; , 

This nee~ not ~c so , 

.... . 

The i.:ctl:. ;([ io too co;.:plcx - h~.rcll,/ un e.dequate cri ticisn, 

Factors obt~inel ~re .!~roly artif~ctu of the cethod usod and 
hwe no psycholo_;icc.l re1.lity. ·J.his i:::: irrelev~mt . All 
cientific construct_ ~r~ avcraG~nnd i~vuntions of the 

scientiot . The;: nr~ invente ,~ or creo.te .-1 t o ::.it'!. c~e:..criptiom:; 

and under.: to.n<~int; of c ph;:;nocT,non. For < scie;.1tist, the 
b:J.cic cri t , rion uf rcul i ty i .::> i rJ E'l.1piricc.l reo.li ty . If 
wu c .n use fnc ·~~r~ t o u~ier3tQn~ a pcycholo~ic!l ph,no~enon 
2.n•.'. prcC.ict t eha·rim;.r (in it~; "!i:"te;t sen_e) fr.~ ther.11 then 
the.' :1re 11 re:1l 11

• 

Th~.- ;x)intor.J ar 1 
f actor o.nal~rsi s . 
careful plc.nniJ1b 
stntisticn.l tool 

t~eor"· ._;iv·::m ;.;;•:..ve :Jl.rve · ;; o. c;ui ~.~e to (;OOd 
It j:::: ~)1ricuL that it is i!.;portant that 

aust ) rcce.l_e and acc~njJO.ny thJ usc of the 
of f::-.ctor c.no.lysis , 
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CHAPTEri III -

The fielr..1 .::md scope of this stu~l.y has hc..<l to be circunscribed 

- as r.mst every study conc:ucted by o. uin,:;le indivic1ual. The 

a~):;,:>roach is, therefore, a. sOi:.h;\··hat 11 blinkeret:11 one, shuttinc out 

sc.Je aspectL: of the problt.Xl of cre:>.tive thinkinc . .r~ t this point 

in tirue, it is virtu<>.lly inpos~ible to tc..ke co.:::nisnnce of o.ll 

t ht-ories nnd even if one coulc1
, there would still ren'J.in the 

problc..1 of v..::.ri:1bles no- one has yC;t thou.:ht i r'l;)ort811t or, perhaps, 

even thoucht of . Presente e~ here is one way of a.tte::1pting to 

prot:uce c. picture of cre:1tive procL•ss~s in chil c:ren of one EJ.Ge 

ran:e (5- 7 yea.rs), v:ith .:1.t least sor'e of the probably inportant 

va:::iQbles repr'3sentecl . A Great deal cc..n be la~rnt fron this 

rather austere apprcach, hut it nust bJ reneL:bercd that this is 

by no uca.ns the full story - it is c:oubtful ·.thether anyone will 

ever recount it . 

The najor hypothesis of this study is: 

HYPOTHESIS ~ : a test ta.ttery containin,~: repreGentntiw~s of 

c~ifferent seonntic- content, diver.;ent-production 

c-r,titudes an('. other o.ptituc~es coasidcred inport­

ant in crec.tive thinkin..; , nhen ac1m.inistered to 

a sanple of boys in the ne e ranc;e 5- 7 years, will 

exhibit a factor structure similar to that found 

in adol escents :md £i.dul ts. The factors will not 

be as clearly ~iffercntiated as in the older 

a;;e :=;roups, i.e . clearly dictin_;uishr::.ble factors 

\'lill not be cOffii)letcly developed at this early 

sta,:e. 

The two sub-hypothesec linked to this hypJthesis arL: 

HYPOTHESIS Bl (a ) The positions of the sub- tests of the Torrance 

Tests of Creative Thinkinc in the over~ll 

factor structure will be o.s shown in the 

factors hypothesised b elow. 
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So;·.1e f::~ctor.s ; :~.y ~:e "qur'.tec'. ·.:ith Guilfcrc~ 1 s 

'!ivorg.:mt- :·rc.::.ucti,_,n f.:\ctcT::,: e thers .:\rc newly-

hyj_;othcsioc2 fr.ct c rs . 

HY:l'':TI-CSIS rs_ ( ~)) Guilfor .-. 1 n 11 se:·.entic ccntent areo.11 c".n i;e t~i vi~1?J 

into t\\O ;:-o.rc.ll cl cc.ntent _ _-rou;·.:.:: , one beinL_; se:.:­

untic concrete content (o.nulo[;ous t o Torrnncc 1 s 
11non-ver1; :~1 11 or 11fi.;uro.l 11 c:1te ·cry, hut not 

synony:.;uu;:: ·.--i th Guilfor.~ 1 s 11fi.::;ural 11 cnte._~cry) 

o.nr~ the other t.ein_· s ::1':mtic, concertu~l content 

(<-.nclo:;ous t c Turr .... nce 1s 11ver:"Jo.ln catee;ory) . The: 

twc tyv.::.., of content c.ree.:..J c..re c1efine(1 belcw. 

Ser.mntic, concre:te c:Jntent: thic type of :·m.teric.l is ne~nin . .;ful 

Ini :J rn~tion is ::iven in 

concr:Jtu for:-.1 to which i'.18::tnin ·ful latcls cr-tn he uttc..che\1. It is 

cl.istinct frc--.1 tr.e fi~:uro.l content .:-> reo., which h-:tn its :-.2eo.ninc in 

the structure of the fi __ ;urc1; , c . -'; . 0 wr.;ul r1 rcpres :;nt fi,_;ural infor­

r.lo.tion , but 0 would re~)resent ~edantic, concrete inforuc.tion. 

So~nntic, concJptu ~ content : this ty;Je of .1at•..:rio.l is ,.1eaninsful 

and ·.·1holly verl;...:.l. Inf orn.:\tic.n io hiv~n in conceptual or atstro.ct 

fern (and thus is alrec.dy l!lb2lleli) :me~ c2.nnot be repreoentecl. in 

concrete forn (e . ·;. story tJ:w~.ws) or nt lc::tst , is not handled pic­

torially in a rarticul::-.r test, c . :-;. ver1: .lll·r-otate 1. inst:mccs of 

the cJ.tecory 11 thin:-::s th::tt arc rounc111
• 

Shapiro (l0(J ) r:~::.int :.'..ins tLc.t the creativ·) in,' ividue.l tends to 

use rn al)stract ;·c.::c of thc.,u :llt -'~ .. 11•.:: the non- crertiYe individuo.l a 

concrete st~rle l'f thought . The latter is thus otiuulus-boun~1 o.ncl 

insensitive to the objectively uno~ ·:erv..J.-...,le. The writer l~isa:;rees 

stron~ly with t his - .:-.n in~'i '.rir1tw.l CW'l be cre"-ti ve us in:.; e ither 

noc~e of thinkin_:: . 

The factors in Guilfcr,: 1 s SI nc ·~el in tht; se!.,c.ntic content 

:::tre[\ are liste~: b~l~J', fur e.:..uy reference sincr; so!:1c of the writer 1 s 

hypothesised factor[' :1re bc.:--c~~ on Guilford 1 s factors . Only the 

sennntic content area w~.s stuc:iec~. The product cate~ories 

n::elations 11 anc1 11 Syste:~1s 11 were not stucied :Jec::.use nar::er tests for 

these cate ;ories secr..ed too difficult fo r the childr en tested for 

the purpvse of thin study . Thus the writer '.'tas not concerned 
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with al l the Guilfcr•} f:tctors . 

(a) !l~U (din::r ·:;nt production c f se:.'~ntic units ) - ir1 e:-.tionr!.l 

fluency, which is "the D.'' ili t:.r t o :;r c(l_ucc :;cmy i cl.cas to ful ­

fil CCl'tD.in requir6 .:e::1ts in a li:.:i ted ti:leil. (Guilfor d, 53). 

r:arker test:: nr-..: Ccnsequ\mc·Js , Fl .) t Ti tle;J .:me: Topics , all 

of ·:1hich cnn be con9i-:'cre,_ t o invc.,l vc s<.nc.ntic, conc:.:ptual 

:T:tcrial, nnr-1 the Utility Test n.r_' i1Grcchc-,ch li: score which 

see~~ t u invol vu se:-~ant ic concrete !:J.O.teri<-1. 

(b ) Di1C ( c'.iver:;ent ~ir0(1ucticn oi' ..;e;··.-,ntic classes) - spontan eous 

flexi~)ility · 1hich is "the c-.'uility to pr o•lucc a diversity of 

i ;1en.s in o. r elr..tivcly unstructure-:: ci t v:::ti on" (Frick et al., 

3 :J) . !.~rkcr tests ::tre Unu:--uc.l lJ.::;e: , O~j oct rhnint; ant~ 

i.,Iultiplc Groupin;> The lntter ,lefini tely c;:-.1pl oys set:nntic, 

concrete inf·:)rnation, 1'JUt the f irs t t~.o ~-_:ny be considered to 

involve conceptuo.l 1. ·.tcriol ·, ·hich coulc: 't e concretely rep­

presented. 

(c) DI.ffi (c iv .... rf.:::nt pro(~uctio.l of .:;:..dnntic r 2l:::ti..::.nd - ::>.osocia­

tional fluency '. ·hich is t he prGtluction of rel:.t i ons , c . ::0 

thinkin _: up .:::;ynonyns or opposites of -,,on~s. Tests of thi.:3 

fu.ctor ar J Con troll etl "-ssociations, Inventi v c Op;)osi tes and 

I.iulti ple An.::!.l o~;ieo , o.ll o;: \'Jhich o.p::>ear to ho.vc scz;:::ntic , 

conc:ptuo.l cont ent . 

(d) n.:s (diver _:ent pr oc:uction of se.1o.ntic sy..;ten.3 ) - ...;xpr e3sional 

flu;ncy wi.1ich is fluency in pro'lucin_:. phrases o.r sentences. 

Tests for DT.I3 e.re Unfinis!1ed Stor ie::: , ·or~- 1.rr::.nt:~<:-::1cnt and 

Sentence Fluency ·.:hich :1~_-::.in h:w e Gc··::::-ntic, conceptual con-

tent . 

(e) ILT ( di ver.€;en -'- pr oc:uction of 8e:·mntic trans1 or:-:111 tions) -

originalit~r nhich r ':!quirefl (i) unusuc.l or r2.r~ res1-onses , 

(ii) rer:..ote associations, or (iii) "cl ever''responscs . 

:,;nrker tests :tre Constquences (rc~.1ote), 0uick li:esponses 

(re:;'lote wor d af_.sociations) ~rl. Plot Titles (clever) . All 

app3ar to involve only se1:1antic, conce1Jtual infornat i on. 

(f) DMI ( '1iver,~~cnt pror}uction of se;:::1ntic inplications) -

.Jlaboration such as plo.nnin_; cmc1 taking s tq;s to solv e pro-

bl ens. Testa are Fl;1.nnin __ Skills 1 Unusual UethoJs and 
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Possible Jol:Jo. The two forDGr tests s ,;en to use ser..:antic, 

conceptu:1l : .. :..'l.terial L'nci th') latter uses se::1antic , concr:?te 

.1c.tcrial . 

Guilforc~ 1 s DFI or fi:;ural ela"t!oration, prcc:ento a problen. 

In theory , it should i nvolve non- s e1: .. ntic atl.:.\itions to pictorial 

natcrie.l, c • . :_; . ad:~in:: c1ctc.iled (:ecorations to olljects and buil.:.lin.:_: 

o'Jjects fro:~. si~1ple lines , but the ela:)orationc theus-3lves ::1ay 

be nso.:1ingi'ul anc: hence v:oul :-: f:J.l in the I AI cc.tet;ory. 

Guilford see~.:s to rcco-:nir-e the 1'.i:fficul ty ·t:i th hio ,;:;enantic 

content area when he s nys (Frick ct nl., ::;::;) it is :)os.;i1Jle that 

vJha.t he cc.llecl 11 ori·~inrlity" is nctually ac1'.lJtive flexibility 

whon de3.lin · v.·i th ver1: .lly neanin._:ful :1o.teria.l since his ori:::;in-

olity test3 o.re all conceptual- type tests . Ho~evJr, he just 

nontions this possibl.li ty in p:1ssin,_; an(: its iT.Jplications aro not 

followed throu,:;h . 

In the Torr:.1nce Test:: of Cr~ativc Thinkin.: , fi_;ural or non­

verbe.l tests denote those which require drawin_; in the forr..J. of 

conpletin.:; pictures or nd.~in_-:; lines to :Jake neanin, ;ful objects, 

where:ls the V3rbal test::: r equire tho subject to think up ideas 

when faced with differ ent kinG::: of :::ituations. The fi:;ural and 

the verbal tes ta are quite ::. sharp c1e1J.:'.rture frO!'.l Guilford-type 

t eots in that they are Juch norc co:-.lplcx. Torrance has attenpted 

t o construct te::.;ts that are uodel s of the cr~ative process, " each 

involvin: , c~ifferent kinds of thinkin:; anr.~ each contributinG sane-

thin:: unique t o the (test) batteries" . The pro:.lucts of the te$ts 

ere eyaluatec~ in ter:.,s of Guilforc: 1 s factors of fluency , flexib-

ility, ori=.:inality and elaboration. These types of tests are 

likely to provide a nuch !.!Or e "true-to- life" picture of creative 

processes than Guilford 's very pure , strincont and restricted 

:::1arker tests ~ ) ecause they nre · 1orc co:.1plcx an(~ involve nany 

~~ifferent kinds of thinkinL: • For this reacon also, a clear 

factor structure cannot ::.e cxpectec: . This conplexity is hinted 

:1t even in Guilford's studies where Drick Uses (fluency) , Con­

sequences (re~'ote) <:!.ncl. Unusual Uses (fluenc:-) are all loacle~ 

to:;ether with Brick Uses (flexi~)ili ty) on the factor spontaneous 

flexil:·ility. Unusur:l Uses ( f luency) is also found lc_dec~ on the 
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fcctcr :.ri::.;in::1li ty (Prick ~t :11. 30) . :;:-·o::;siblc rco:::;.:;ns f.:.r tlLs~ 

')ccur:c...:nc ,;s o.r-.: cliscu.ss~..-(~ ~t diif ..;r .nt p:)iiJ.t::; in this chc-;>tcr ~nc1 

in ChO..l>t-.:r V. 

Th~ fr.-.ct:Jrs hy:; :.thosisv~1 un:lvr H o.r.:; ns f.Jllo\·ts: 
1 

1 - FLU":=:NCY 

1-::t . th:: :::.!.Jili ty t ..J : lr oduc: n.::.ny u.:;pro~:ric..tc ide:.s wh~n dcali~·; 

vti th sen1::-.ntic, conc1~~..- te: sti!mli. 

n::t in~) :·rto.nt . 

Quo.li ty of rosj.J:.~nsc is 

11,. 2·3 o.bove, but -:'.d'.lin.:; •:ti tl1 ,., _ 1:-ntic, c ..:nc0i)tual stinuli . 

In th;; SI ,,::)(1cl, b:Jth (~) an:~ (~:. ) \toulc ')v c-::-.11...:::1 Jtru. In 

t .... r:.1s :;f the T·)rro.ncG Tests, (:;.) is fi.;:_·urd fluency :--.nft (b) is 

vGrbal fluency. I;.1 both c: sv:.J, flu,.mcy :1.]:-.:.ns sh.:?c:r quc.nti t ;r of 

rolov:.nt out~mt v;h '1 (~U::lli ty of r cs)')nsc is i.~nc:rc l and. unusuc.l 

rcs~K-nscs n.rv no t count .... .:~. Guilfcrc~, f:ivrrifiolc1 ar..r~ Cox 1s (56) 

n~.rke:r v::..ri '-1)lcs for DI'.ID 1:cr'-' Ccn::;Jquonces, Utility t oot l:fl . :' ) 

I cle;rt;ioml fll'. ... ncy ~~n:~ I>l..::t Titl0s . Frick d .:Q, (38) foun :".. Pl:Jt 

Titles mc1 Brick Usus (11.) h'':'.c~.;u on th.:; s~·:k -'-·:-..ctc;r - idontion'tl 

fluoncy . Guilf .Jrr~ (50) so..::s th.:: cc G ::me ·.: o:f -· ::102-sur J ~~f t h is 

f c.ct :.r ::s "thin.~; lis tin·;" - th<:: b11st rc ::. ul ts ~)c:in ~; obtained ·.;i th c.. 

)0.rticul:"'.r cl::-.ss 

Cthe;r ~·· A:::oiblv teats ~-~rG To:)ics :.r Th-:?i.1C 

C..thcn the sc:::rc is th~ nun';cr 'f ·.KrtJ.::; ·ari tt0n .:m a. su11j ect) and 

th..: I ; scoro ( t <Jt::..l j)r)<}uctivity) of the Tiorscho.ch test (Guilforc1, 

5C) . The fluency td;t- hy~)cthcsiso J t o ~) 1..; loa~~ eel on th~.:;sc t .1o 

ic-ct ~rs ~re listed bcl~1 . 

(n) Li1w ~t.:;;f'.nings 

llorachoch n scc ra* 

Circles 

Incc..1pl0t0 Fi _;urcs 

Th0 starr ... c tests ~r~ Guilford-type 

(1) Juot Su;1r :,sc~· 

UnusucJ. Us;.;s* 

•• s i: c..nr:: G·uess 

Product Llj)rcvc~lcnt 

Instnnccs 

In consi~1erine:; th..: T. rr:-.nc0 J:e:st:- 1 r.1cthoc:s of scorin.::; flc~:-

i '.ility, it s~0n.:d t hat th.;ra ar~ -ctun.lly two ty;·~~s of fl exibility. 
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On"' is the .2 bil i t j· to (i v,; rcify ic~~c.J te- fit r:'.ifferent classes or· 

c.t L::-~st t o prvf'.ucv r~ > ~:Gnr: --s th::-.t c2.n ':- e sopc.r:..tv ~l. into chfferent 

cc:t 0~;::, ri _;~, the cth.:.r t~ -~ . is t!::; o.~:il i ty t c s hift c-r ch ':m[~O cnt) 1 s 
\5 

a p:;Jr c "J.ch in int"r~)rotin:: n ~ituc.ticn. Tnis" cs~:e ci::;lly evic:!ent 

in T ::>rranc~ 1 s Just Sup;:os'-' test ·.:h..:r~ he nctuc.lly usc...; the n::; r·~ 

"shift" insteD.c'! of "flvxibili ti' . He says ''instvc.c". of ucin::; 

:..;tatic cate -;ories o.s in the et her t ."..d cs, flexil"'ility is c".efincc: in 

thv Just Suppose test as .2 ch~n .c ~r shift in attitu~J or focus. 

Thus t··1c types of fl.Jxibilit:v f .ctvr :: c.re h:JrpothesiseC. . 

FitCTOTI 2 - FLEXIBILITY 

2ct. t h (; c.bility t c proC.uc.:: (".iv-.: rn;:; i dem, fulfilling certain 

cl<s..; or catec~vry r cquircu ont::J •::hen dealing with s :.ma:o.tic, 

ccmcr..:tv im'or::Kl tion. The: 8.1~ili ty tc avoic". riGic:i ty, 

ovcrcoue st:ts a11 ~ t c l;)e J..'rca frc::: inertia i.:; inl>ort~.mt . 

21;. ::s :J.tove, :mt f or sc;:D.ntic, cvncc)tu:J.l :.1c.terial. 

Guilf 'Ord 1 f:: :C?.:c c r s;)ont~nccus fl cxi1)ili t ;r f a ctor woulc'. cover 

:.oth (c.) nne ( 1; ) . This '.'.'a"' f irst .~is covurc--~ 1;:· -. iilson et o.l. 

and is n8.~.1C:d "s pcnto.ncouc" bec~uso the;r . .:: i.J n othin:_"; in the t a sl:s 

s ::t that t dls the: sub j _ct cr cu~,-:;:st : t o lli:·.l t h. t h·J sh~ulc1. be 

He "llon-: r~E:Ci ('.c.., t c ~1r~ducc vc..ric.-.: clns..; responsos . 

Guilford ] Oints out thc.t s c·.,cti:·1.J:; s coJ I':.IT vc rio.ncu is introduce '~ 

into thi· f 2.ctor '..J vcn.use in divoui.fyin; hi;:. r~ Si)CnsJs, tho inc1iv-

ic'.uG.l is olD"'st bounc'. to u .,c tr"'.nsf.Jrn::.tion:; in !10nlint lith the 

stinulus. Frick et al . ( :;:3) fcun~~ thb t o occur in th ::ir stuc~y . 

The vnriables on theL· fc.ctor wor::J : Brick Us es (flex.), Obj '-'ct 

l'b.ainc , Unusucl Us vs , Brick Use · (fl.) 3-:1.C'! ConsequuJ.C.:s (reoote) . 

In their 1966 s·;;u(:~- , GuilforC. c.nd H:;.;~).L.'ner founC. the test Multiple 

Gr oupinc '.lent r:i th their l,Jnusu::.l Use:s nn ~ :.1 t :.: rnc..tc Usc: 3 tests on 

this s -::lr.l..:; f-1ctor . i'..:~8.in , clc.sc fl~~:ibility is involved bec2.U3e 

in :1.1ul tipl e Groupin _; the subj e ct i.:l r cquirec". t o -~~roup several 

cbj ecto to::; ether in diff .)r :;nt · .nys accor dinc:; to c1iff arent conr:1on 

pro~)crtios th :;:; :J.i <:.:ht ~)esc ,:;ss. 

I ests hj·pcthesised t o l o::1<1 on th.;Sc :.:':..ctGrs ..1re: 

(c.) Circles* 

Incon~)lete ::ncuroc~< 

Structur..::t1 Dr:;,vi n:..·:s 

;,ni..18l Sorti P-i.;·:t 

(b ) Instanc3s* 

Unusual U::;cs* 
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t ' , ' 1 ' t t ' ' ft .w ... ::1 1 ·.; .. ' s t:l c. ::;itt;.ation 

3b . :c.s a 'Jov e , .... ·or ::E::;l·~ntic, cor>ce:r.tu:tl : ,ntc .. cirl 
11~his /actor '.70Ulc1 s .:G!"1 to involve Guilfor <: 1 s ;:ttlc.pti ve 1'1 ex­

H-ili"::~: S\-_•ilit:· first :Z·.:nUlC: in 195~ (;_·n ::c.m. ct o.l . ) , ~JUt dcn.lin:. 

s;;x.on~r..tous r;i tl"}. oric;inr:>.l it: . . 

ii:·ur< .. l .:-.nc1 :::truc+.un·.l · .:...te1·inl . Sine J tests of ori~~ ine..l i ty have 

hc.en -::..h".vst ex::::lnsiv.;ly conc •:; ~1tu~l, they then t l·)u_ ;:>.t th:.t their 

" oric;in· l i ty f c.ctor 1:1i :ht Le · o.onct:!)tur.,l 1 c.C'l.)ti vo fl exi bil i ty. 11
• 

!testructurin : io i..l'rrporto.nt in fl exiLil it: · :-.nc"~. could al::..o vC iuport -

ant in ori __ :inali ty . 

structur...:s 1::- v..:: to b~ rc:;lac:Jd 1 ;j less fe.. ··tilic.r ones . Intc~rvrc-

tc.tions nust l~' ren.cll·-c1 t!'!·,t nrc out of the ort1innry11
• Th.; writer 

dv .... .J not a c r.;c . Cri{;in:cli t ;r involve:::; unu.:3Uul re:..:ponscu, but thin 

f c.ctor invol -· e9 o.<Jc.~;tin.J, .::;hift i n _, , redofinin:_, c...'1.d transfornin.:: . 

Thus , if this factOl' i)cl unt,s in t ll..: D. :1 cdl , orir; i n:-.l i ty is 

cr o·:1du1 O'.lt of its :K·s i tic.:n there. T:1is cc;ultt bo the true j)OS-

i t i on, i. c . the p:r·o<l.uct cr. tr gor· 11 trnnsfor:J.c.tiom:;1
' is conce1·ncd 

· i th r cvi[;ions, rcdofi<li tiom: J.n :~ Rda~jtutionr· , :>..11 of vihich can 

occur in flexit ilit> 

-::ory v.':1ich vtonl d holc1 the "orif~:innlity" etl;ility : it i r:.> r .. ossii.:lc 

t ho.t C'uil:f::>rc1 has h _. ,_)n · ronG i!1 :'lucirL: iC i n th~ ::::.;.iT cell. The 

cs::: ::nce cf ori:~in~lit:· is '.lnu::;ualnt:ss . 

in '1. cell r,: :r(u) - pro~~uctic: l of unu3ua.L tr ...... ns:foruntions, no t 

ncr·..;ly 

cours ~ , SC'·!lc i;ransi\:Jr r.at i :.m.:; i· ill 1•:-: l'.nu::-:ual one. , DE:'1.ce 10\·· lu:J.d-

(a) ( 1· ) ... Just Sup:· ose 

~-.o rs che.ch J:'rot1uct I.aprover.10nt 



nnlik ~ tho other concrct;:) t -:-sts , th0 ~Lm.:::1ts of the stir.:ulus do 

net l:'.-:.v.'} r cl0:.; in ::-.. ny ~)rovious cOi1pvs i t·-. Guilford sta.tes th::-.t 

tr~nGfGrr.:2.ti:ms involv0 rc::1.Jfinitie:n cf olcncnts th-:t 2.re c..lrcc-.·ly 

plc.yin·: o.. r ol ;:; in ...;,_::t.) oth:::r c.::l~)(:::ite, · 'heren.:.... in hi,J ~-:akin..§ 

C~> j ccts te..;t (3i:".lil.:'.r to i·r::.ko- 2.- Fi,_;ur0 ) , oo..ch cl.:.:~2 .. .mt is se1:·::tr .tc 

'l'hi.:. is inc::.rrect 

to sonc extent b.:Jc~us; one<; ~ o1;j..::ct is nc.de •::ith the scp::..rnte 

elcrv . .mts, "· n.:. .1 o!)j;;ct em l)o ::xdc only by trc.nsfor .:in;; or chc..n:::;int; 

fruilfor·~ pl:1ces his 

:.bkin:-· Obj .. ct::.; t -.Jst in th._) cell DPS, but ~.1a.ny <.1ther test::: ~:w.y be 

c·:msi(',crc ·'. t o invc.lv:: >yst.-ns, 0 .J . :Pro<'uct I!·.:p iJoveo.cnt , Stories, 

Unusu.·.l U·ws . It is ;·.mch L:Or;:) lik.;ly tlnt trcmsforLL'l.tions :1re 

the i:~1portc..nt 1Jroc1ucto invol·· J~1 in 2bkc.::- c.- Fi:::ur·J ::.nd in tho ot her 

tests listo~ here . 

FitCTCJl t~ - ClHGllr!ILITY 

. P.. . th:) ::Lili ty to pro<.~uce r -..r'-, unu.:>uc.l , but :l})propria.t e ide:::ts 

1hc11 •.:'..c~lin ·~ with :~..-i::mtic, concr )tc nc.teriC~.l. This 

involv es :.;0-.;in:·: o. situc.tion in a. n ovd, unusucl wo.y , plo.yiJ;l{~ 

· .. ith i c1L •.c, cntcrt2.inin. : ::o~f'i!)iliti -s :-:.nrJ. iapousi'.Jilitie..;, 

no.king 11n·:mta.l loa;~..; '' o.n<.1 tr~n.Jfor;·ii·~ or rc. ce.~.·inin:3 a. sit-

1LtiC1n to ::-.rri-r:1 at ::m unuc·' ~:l r.::s1;ons·..: , 

,P; . o.s o.bovc, but for ,•eu2.ntic conc~j)tuo.l inforLJ.tion. :Joth 

(c.) o.nd ( 11) •:;cul'. ::'c.ll un1or Gw'dftJr (1 1s m:T (ori:;ino.lity) 

r':-.ctor, ~ut it ic lik .. ly th3.t ori~·;in~litJ !)elon:..;s in 

anoth.)r co.t l ~ory - L:·1T ( u) . 

Guilford ( 5C) h'ls c'~iscusse~~ th _ rol ._ of t r 1.ncfvrr.ntions i n 

ori~~:ina.li ty testa, The; wri t.;;r consi-::ers tho.t to be. ori:~;incl , 

the sut.ject i·aust shift his . view of the situatic11 lmt he nust shift 

it to ~- n e\'1 1 unusual :m~lc , not just 0. (~iffer~nt one ::.s Guilford 

:~wntions . In the tests usecJ h;r.; , no tests scored for "cleverness" 

of rcsr)once •:1er.:: incluccd: r.10st •.::..rc nseeGS'-<1 c.ccorciinc t o 

infrequency of recp-:ms0 2..nc1 •:1h::tt s·x.l.; invcsti;~'J.tor:... have:; c:;.llc ~.1 

"creative stren::th" , l . c . c. r .. spcns_ involvin. ; o. lar:;e and sur-

prisinc tr.::tnsfon1s.tion. One test ( Quic~: 11vsponses) W::!S 3ssesscc1 

on the r ::,:'lote- ?..sf:ocio.tion principle ch::u:-r;)ioncrJ. by Liedni ck as the 
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bo.ci;::; oi' cr;,::. ti ve thcu:_.;ht (G.',) , Th<J .Just Sup~:cse test r:.ey 3.lso 

~)e conc<::ivec~ of a.r - r d.10t0- :l::3ocinticLw ty~K: of te;::;t (Guilfor~: 

h"'.s c.:om; this) rn·~ h- s ; ... :.n foun(1 us....ful ::::.s :::n ori::inr.li ty test 

i n :Jcve:r -:::.1 a.ns.l;:;.::;·~s (Guilfor~ , . ·brrifi:.,;lrl :-.nc.~ Cox, 56; :,~..;rrifi )ld 

t;t o.l ,, sa). It is int·~r·:.c tin ~ to n otv tho.t i n three out of four 

:fli..xEili ty f :cctor (n.·:c) t :ct instf:.:td of o. L~~T te::;t , ThG influence 

of trMsi'ornntion:; ~i))Can to ::. J :..:tron~; in ~oth f l oxi :)ili ty ::m. c~ 

ori~ino.lity :J.~iliticG , T~1is lands nu:1port to the wri tcr 1 s 

hy~)othesis of t.:G scp:.r:::tc f :· cton. Dr:T (flexi1)ili ty) c nd Il'JIT(u ) 

( orir,im.li ty) , 

Test.::; for the a1·ovc .. .':J.ctor s · .. r c : 

Li ne ~:;...:n.nil'll·s 

Circle> 

Inco;·_iplete Fi~::;ure.: 

r;.or ;:;cho.ch 

Pictur3 Conotruction 

Structured Drnwin; o 

FJ.CTG~ 5 - ITu'd~'::IL';TION 

( ~-) 

Unu:::u2.l Us:;c 

Stories 

Instancoo 

The f irst ::laboro.tion- "!.;Jility fc.ctor wa.s f oun:l in Ber~cr 1 s 

1957 otuc~y (6) and wo.s r e 1)rcs"nted by ~)oth fi._-;urcl end se:1.c.ntic 

te..::t:: . In 1961, Guilford, ;.1errifiel d c.n1~ Cox (56) found tho.t 

cl~~oro.tion fo.ctorc. 

mcrol2· o.c~:'!ir_- · c.1c:cor._tivo L1ck il s t; n-::r:1•:t o:Jj ..:ct s , not adc:inr; ~.ny 

liner- th:J.t ~ .'Oul .:! be ;-.J2.:Clin:,:ful in thc:"J3el vcs (tes t s were: Proc":.uc-

tion of Pi:-:;-ur::ll ~f:.:· .;~ts ~.nL-. :Dr:!c or:-t ion::;). T!ms th..; scnnntic , 

concn. b de.~oration hyj_l Oth..,sio ~~~ her.., .. ould not be th·::: cquivc.lent 

of DPI , 

anc1_ SC3i!'lf; th-: ii~1plic:.t ions invclv'-(~ in r]iff orent .::ituations . 

The u~iili tie.:. invol v::c.l !:lust ~c ~1e:Lin_ -_-, in c. sl i:.;htl y diffcrant 

·:1o.y for senantic, concrete (o.) _.nc~ se!t~mtic, conce,tu-..\1 (b ) 

cunt0nt . 



concrets . :n.t eri:::tl. The c..:l~)ellisiL· ..... nts th--::1s.::lv JS woulc'! 

0e L•.rt;oly r:tl:::>.ninJul ~nt~ not :·.--rely d~.;c!Jr~.tion~ . H;ncc 

thiL ,-!ould not '.:.. c Gu;lforc'. 1G DFI f:::.ctor , but rc.ther p~ .rt 

of his r:!·ii; it i s r quiv-c.Lmt t o Tvrranc•.; 1 s 11fi~urnl 

elaborution11
• 
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51J , tho.: o.bility to see t :11; i ;,plicc.tions in =:: e:.1~.ntic, conc3pt\l.::l 

nett cri::.L This 'tloul·:'. ;i.nvcl VL' ].)oinE:. <~11.., to s Jt up hypo­

theG JC n ... '1cl predict fro:J , or inl:·r ove on a :_·ivcn s i tua.tion. 

Shr.piro 1 s "sen:-itivity to i eplico.t i ons" ;)r obo.0ly bul an..,., 

!wre. 

Cert:::.inly creative thinkin,., c .~n include ::.eiu:·.- sensitive t0 

problcus, c~iL twr.betnceo ~:me~ poe · i~;ili tio.3 . This w::..s r e co :;nis eel in 

the Gestnl t conce11t of ,.,r,~o.tivi t;:r wh .:r0 o. :.. tructurc is :)·Jrccivod 

c.s incor-pl..~t~ and n.n individu:::.l t '.::-:)s st~ps t o o.chi:)ve structurc.l 

ho.mony . Sensitivit.t t o ii::plicc.tions is not ;_! re probler.l-~1etectinc·, 

but th::; sensin._~ of clisturhe.ncc..: not r-.::co::;nisc-d by ot hers . ThJ 

iaport,:mc -: of the "•rer-Elrec1 11
, i)rivilc __ e('. nind • ;.'J.:J noted in Chc.pt'-r 

II . :Person:::tli ty influuncos nust pl ::: y c. role here , for the person 

nust be \iillir. -:_ .. to t~nt ::::ttain --:~y pcst.il~ili tie..; rJld '.;h-:o.t 6'ther 

people :J.::ty con::>idcr i::J.possil' i li tics . Hq nust not just accept sit-

ua t i ons ns thvy r.rc; he ::!Us t :>e curicn...; , even th u:;h such behaviour 

:.1r.y le::~.ci to unc.Jrta.inty ::::.nc1 ::o.ny un:--nswored qu<..stiona . 

Tests : 

(a~ Circl-~s ela~.~ora.tion 

Inccnpletc J!'i ._ur::;: cla.'!or a tion 

Pictures Conctruction cl~torction 

Structured Dr~.-..-in~· ..; el['.:)oration 

Pc.intin:-- (detail) 

Dr.-...win ~~ ( t1 (;tail) 

( ;) ) Product I i.l_,rovcncmt fluvncy 

il.:.;l~ and Guecc fluency 

Just Cuppvs:) flu ency 

Unusuc.l Uses fluency 

Th; firc t t :;o vo.ria'uh..s herE: :.1rc. :..;inil8.r to those used by 

She.piro to ~.-:easur ... his "sensitivity t o i:.l~lic::-.tions" . 
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Fi .. crc;~ 6 - C~IGIN.iJ:ITY (fre:.::) . 

:Both Lowenf,::lr.:'. (76) o.nc1 Guilfor~1 (50 ) hnv .. cc:Jl....:ntcd. th:::J.t 

<.~i·.-cr,·· .:;nt thinkin-: in .::trt •:.ill n•.)t . ~ :..: ,;x:~ctlJ oquivo..l,mt t o .::tny ono 

Henc 0, o..lthou::.;h it is e:xp..)ctod that 

the fr: o :::::tLYlti~ aHd constructicn a ctivi tios ·,vill have lm.- lo2..d­

in.:;s on soy:lc of tt:: hJi)Othusis--d fo.ct crc i~tontion,;t: above ( cspe:c­

ially the ori::;inc..li ty ::mr1 olabor :1tion fc.ctors) , they \·Jill cJ..oo 

Ther(;f or c , the abil ity 

invol vad here i c :;)rocluction o; unusu:.:l, n ovel rt::.J:;~onses \:hen th.:: 

I-t._strrint is i npos- d by 

the c.ctue.l t ool> and :::3.teric.l s with which ht;; h:-.s t o Hcrk , ;.;: . _- . 

paints , charcoal, coloured cquarGc . : ... _;ain, th~rc ar~ two fn.ctors 

h::rc , on.; dealin:; \lith se.:~..ntic, concrct·;) nat erir.l (constructinc 

Objcctc) paintint; pictur2s ) o..n(l one ::ith se.J.antic, conceptual 

~.1aterio.l. 

Tt!::,ts : 

(a) Paint inc 

Dr:.\,i n_: 

~los.::tics 

Toy Constr uction 

Pictur 0 Construction 

(b) Odd ;miuG.lc 

Stori..::s 

Possi"ulj s o.:1'- of the Torr:.nc _ vvrba.l t·~sts ·:1;11 hr;.ve snQ.ll 

l oadinc;s on this factor , o. _- • .Ask :1nd Guess ::met Just Suppose , 

thouLh they :-o r e . .lore r e:.. trictivo :..t out \lllat t h:::; s ubj ect is 

requir.::d to do . 

This is t he a.bili t~- to ~.1:11<:..) the nost of th;; ,_: -,te:cia.ls r.vr-.11.--

able [lnd exploit t !.Jtn fully . This ·.·auld seen to be relate d to 

op&nness of per ception .:.ncl ·uso , p_:.rha:);:; , to the e:laborz,t(on 

factors bcco..u~c ::. r,erson .. :ho is :1,;/:' .. X'..) of the 1')0 ,sibili t i es cxistirl{.; 

in :,is cnviron::1vnt i s likely to us.; thc.:J. to thr::ir f ullest :1dvar..-

lie Will vX;_Jlore: ~,1nterials D.nd try to fine What t hey can 

';o U['Cd t o achie·,·e . .'.s one of five f:1ctors rlistincuishin.~~ :;ift ed 

children fro~ ... the 2-v e:ra . .;e in nrtistic l~roductions , Lowerrfeld ( 76) 

lists 11 hi::;hl y dcve~c;)Cl1 sensibili tyl ' to diffe:rent a r c::J..s of expcr-

iencc , e: . ~ . colour, sp2..tial r-..:lations , cont-.:nt, ::tov c.12nt, i. e . 
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they c .. n us ·J ::1c:tcriols to cbto.in ~r::.xir::ur.1 effects. 

T ..... sts: 

I.1osaics (nUD~~· .~r cf squ::.r.::::; USl>d). 

: :akc- 2.-Fi::::uro (nv -.~rc<;c nunl .:r vf ;)i0c-Js us-:d), 

Toy Construction (nun~y;r of nrtich ~· us2d). 

PD.inting (u~~ of colour). 

Seconchry, or ! ,inor ~,ypothcses of tho study \lt.:re: 

HYPCTHBGIS H · --------2· A t\.:st ~.- _,ttory cont:1~Lnin_: reprCJ3ent8.tives of 

l:Crco~:;tucl ntili ti0 ·· vvill c.xhil.;i t the ;olloHirv:; 

L.ctor·:._. ,,hich ::o.:c._ L1porto.nt in cro:ctive ~·· roc~ssvs: 

PL~C~PTUJ~ PLBIIIliLITY. 

Th,_ ability to isolc.tc ~larts c,f r:. lD.r:.::r crr'~'nisation and 

proc~ucc ncv• ·:1hol ;,;s by rcor0_·::.nir.;ation and trnnsfor!"J.ltion of th·- roles 

of' the cle:-: mts c f "t fic:ur.; , 

redefinition". 

Thi::; ic Gu 'llford 1s 11 convor~:cnt ~)rocl_uction of fi_::ural tro.ns-

or ~:::::cone: clc .n~re factor (123). T:10 c:..bili t;)· invol-ros a revision 

of tD.o interpretation , cLfiniti .... n, vr us -:. of line::; so thc..t n ::v. ferns 

ar<.. :·.ndc out of old ones. Cnl~ ono rJ7icion or redefinition is 

accepta~)le (i. c. t~i,;rC i~J only on0 correct ::.nswer i u thi::sc tests 

except for Enclos.;:;,;, ,',.r ,_,c-::;) c.~nr'. h·;nce it is o. conver:;ent-1Jrcduction 

o.nd not a dlvor~ont-production fnctor. (Guilford, 5C). 

One coulct also po:::::tul·.te n see 1.ntic counterp:1rt of this fnctor 

-as Gu .llford has done (Frick et al. 1 3G). Conccptu2l redof-

ini tion (1IT.1T) is measurer] :~y Gcdal t Tr:lnsf orr.ntions in which c.n 

object or a part of it nuet ~e used in .Jone nc..w and totally dif-

fcrent way fro::1 its cc..r.::1on U:::i.J.'-'e. 

hypothesised in this study. 

Tests: 

Thi3 f'')..ctor hc.o not been 

Em be ddcd Fi.:;urt2s ·"' 

Enclos ·~d .• '.reas* 

ScrL.bl') Colour Spaces 
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Tho a '.Jility to :::.ltE:r one's > ... rcc;)tion concv.rr~...ntly ,,.ith ::>i~;-

nific:.nt chL-:.nges in s timuli. ;~ }!Orson ·,1i t h this o.bili ty pcrc3i-rcs 

che.n1_;ei: in stinuli r-::tdily ~nt~ ir- .:ill in~: to :::.cbi t ne·N exr~ )ricmccs, 

o.nd to ~e ::r:1c.rc of ch:::.n.:.;cs . Scll<:~.cht..!l (105) h:ts r.:-:.id. that openness 

of p~rccption is o.n approach to the ;·orlrl use<l l:·y creative indiv­

idua.l.:J ·.;ho view tlcJ ·,vorld frc:.1 D8.ny different an....;les in a playful 

n?nn.er. The l;:)SL open individu~.l 1 r:; c.:;)pro.~ ch is "merely :::. quick 

re::;intration of its fc.uiliar fe ·.ture:J accorc1in _; to ready labels" 

(op. cit.) . Schulmc.n thinks openness o:..' p·.:: rc..;ption should be 

invol vet1 in floxibility, thouGh the former is o. receptive process, 

· 'herens the latter is o.n cxpres.siv0 :)r oct.ss (Schulman , 10). 
Tests : 

FLCTOH 3 - FORM: 

Chan;_;in3 Figures 

Enclosed Arec..s 

Proficiency.in perceptual or:.:;o.nisation : an ability to produce 

c :;." p.::rceive ::.:oocl , reco~ni:...al;le or~ ·anisations. (This v10uld be 

inc1icnt~ c1 by a hiGh F+ percenta;:;e on the Rorschach test) • . 

Rickers- OvJ iankina (101) says tho.~ (in the Rorschach t est, at le~st), 

structurol Gcstal t principles such as sy:·.li.wtr~-, contour and closure 

op .)r:::.te to produce t:1e fit_;uro.l quality rthich is p"rceived as an 

object . The "mor.:: nccurat ... 1~- these or0:c..nis.::..tional principles are 

a.pplioL~ in bri n;::inc :::.bout t~w :)a.rticul:::.r intcr:-;ret'J.tion, i. e , thJ 

_:rec.t...:r the fi::;ur2l Hc;ooc1ne ... s 11 or the L'ra._:no.nz of the percept, the 

hi,~·ho :..· , • •• the for;: of tho subject 1s functioninc11 (op. cit . ) . 

In o.ttc.inin,: ~~ood for:.< lev~...l, th0 indi viciu.:'l has t o ev::-luc.tc o.nd 

:::el ect and dolo.y :~ratificc.tion whih. he i:3 doinc this . If he 

ccnnot do this anu, inst~a.d , forces closure by :ivinc any response 

whic.h may be su:.;:::estcd by juclt p .rt of the 3timulus , th::: foro of 

the response ·,,ill suffer. Korchi n, (70) 11oints out that perc..:p-

tion can range fro;;t "the one extr0:.:e of cor.!plet3 o.utisn, t o the 

other in •::hich stinulus deter::1ination pr8VD.ils 11
, i. e: . e1.t one 

extreme, the perceiver to.kcs little or n o co~:nis::mce of the struc­

ture of the .sti;,,ulus ."..nd t:t the other , he is coi..!pletely 11 stimulus­

~cund11 and cannot _:o t o:.::·om~ ··tl'~ 3.t is ..:;iven . 



Tests: 

Tvrrt;..nce :.:.c:::m 

To:· Construction forn 

Structurec~ Drc.win,:;s for;.t 

Cthcr tests prob:tbly l oadu1 to so~.1e extvnt on this factor, 

:,1-2..y 1·1c Dr::t.win:_:; 'loili ty o.nc1 Pr~intinc a bility c.nd also sone of the 

concrete c.lahor:J.tion t este becmw ,. for::1 i _ likely to ir.lprOV(; ('tS 

det~il~ arv added. 

The o.bili ty to introduce other c1inensions v1hen perceiviYl( __ ; 

stL.uli. It is possible thett different f::t.ctc1~s arc involve1} here, 

these be in_·; : 

. ~a. r:i:ove:., <..nt - the introduction of L10VO!:hmt, oi ther hunan, 

anir,L:.l or object , ·ahcn t~ivirl(_: a r esponse to a static 

picture. Tl~e p:rceivcd c onfic;ur:-- t ion is not stP.tic, 

but is seen in r..otion or in susp:mc~ed :·.1otion (e.~. 
11 bal::mcin~ 11 or "a Lout to explode") s o th::t.t a kind of 

tension is set up. l',iC'1\E't's-Ovztankina (lCl) says the 

iX:n.on who : :iv.: ~ iJOV3'·1ent or l':inc;Jthetic responses is 
11l e~s sti:~mlus-bound ,'J.nd lees closely dependent on the 

o;j2 ectively ::_:iv-..;n th'ln ~n the CCI.Se Of ::2 fOriil rer3pOnse 11 

( op. cit. ) • Rorscl1':.cil , hi!':1.Jclf, saw ; ~ov (.;.1ent responses 

:l.S ir:t1;l:;: in:·; i)'Crltnl )roductivi ty or c:;:en.tivc . potentio.l 

(::..n :1'J.rcllarc1. , 12). In Ge~tdt theory, too, structurin: a 

sti,.mlus beyond t he actu:tl )le':lents .:;ivcn is equated 'Jith 

cre:1tivity :;..nc1 not ';:itll n:::rc co·.1prchena i on of the stiduli. 

In pro.ctice , there ~o.s b ee;n et lot of trcubl e in trJ' ins to 

find c. relationship ~)etwe :n ! i respcnsGs and creativity, e .c_:. 

studios l.Jy I:oe (103) 1 Sch.:tchtel (105). Other studies have 

been ::tore succe:Jsful, o . :_:. I'rc.dos, St::;inor, Yles and Pedico 

(reported in Jurchard, 12). Piotrovvsk i (g;J) has put 

forward the h;y·pothesis th:.!t 11 the cre::..tiven e:::s indicate ,-~ by 

the M reveals it::; elf r rimarily in inter-~lersonal relo.tion- . 

ships" ( OiJ • cit.) bec.:.use inc~ivic1uals interested in psycho­

:::;o~ial rc~lc.tions1tii)S (novelist...; , psycholo :;ists, artists) 



·produc·c more .r.r than. et.Q.ens ( engil;le~r_s-, : plily.sicists) . It 

seems likely that M scores may play a part in Guilford 1 s 

"!)ehavioural diver. :ent-production factf..jrs ;·1hich have not, 

as yet, been stuc1iE:c enpiric~ly. 

4h. Three-diL..ensional effects - intrcducin :· depth or 2 three­

c~inensio.lal effect into a t·'/O- dL:1ensional, static picture. 

This ic <.nother ··1ay in v·hich l~orschach responses h:we been 

scored. The picture , n._ :nin, hc~s n third di~1ension acl.Jed 

this ti!:~e a s:)atial r1ir:J.ensio~l co tha t the ~)icturc e.scu;.Jes 

Ccpth and ~crspectivc . Often this WO..J su~su::lCd unc~_er the 
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chiaroscuro (:::; ~Hlh.ng) resr1onses, but it can r::ur~ly occur in 

simple line dr _ ,:in: s as well, where no shad in~: is involved. 

Tests: 

(r->.). liorschach :·: ')verLnt Score (P.Q. l2) 

Ibke-a-P~~re I.:ovenent Score - (P.Q.l2) 

Line :.~e:mings i.~qveuent Score ( P. Q .12) 

(t) Line M~anings ) - D Score (?.Q. 1) 

Line r.1eanin.gs Vista ~~esponses (r. G. 1) 

Rorschach Vist~ ilesron~es (~ . Q . 1) 

FACTOr, 5 - PREFERENCE. FO:R :DIFFEHKTT TYPES C? FIGU:UES: 

Usin;_; his Barron-Yfel3h ;.rt Scale, Bnrron (3) found nore 

oric5inal thinkers (both painters and scientists) preferred con­

plex, asyr:unetrical, dynamic drawin:~s and were cver:::e to ficures 

that were sinple and syrn:.tetrical . His subjects also preferred 

paintin~s belonei~ to the Cubism, L~prescionisn and Abstract 

Schools of J~.rt , i.e. 1:.:1intin .. s representinG atte:.1ptc ::1t rndical 

reconstruction of the comnon-sense ·;10rlt:. of reality. However , 

Moyles, Tuddenh'1l!l and 2Jlock (92) have criticised this conclusion 

on the .grOti!lds that his fi._;ur es involved t ·.-10 different di...1ens i ons: 

(i) asyi.r.1etry/syr.u.tetry and (ii) sinplicity/co!.tplexity fir:ures. 

From their study, the:.r concluded that both diuensions see:med. of 

equal and SLtall inportance in c~cter:.1inin,; likints for fitjUres, 

but results were inconclusive . 

The complexity/simplicity diraension seems to involve several 

sub-dinensions. Thus as:·r.:'iletrico.l fi:::ures could be considered 



::1ore cor'lple:x: than syn.'!lctric•::l ones, opun fi::;ures nore conplex thc.n 

cl03Cd ones o.nd fi~·;uros ' .. i th loto of E;lc.ncnts nore cor'li)lex t ho.n 

ones v;ith few olencnts. 

Thu:J t'.·;o iC'.ctors c.re hypothcsiacd h-:)rc c.nd both should be 

::.i:)ol:tr: 

5a. preference for asymuetric:tl fi:_;ure;;/dislike for sy::;rJetrical 

. !±cures. 

Tests: 

Good J!'i,·ures 
' "' 

c:tt .1:::ory 2 

Good Fi,;ures c:ttG:_.ory 

Good Jh_:';ures cate~;ory 6 

Picture Prefen.nce 

Good Figures cater~Or.>r 
l l 

Good Fi;ures cate:ory 

~ J 
nec::l.tiv';.; loadin;_;s 

Good Figures cat<: .. ory 

5b. preference for open figures/dislike of closed fi: :ures. 

Tests: 

Goor1 Fi,~ures cc.t e ~ory 3 

Good Fi~ures c:tte~ory -,. 

Picture PrefJrence 

Good Figures cc.te,~ory l J t. 1 . 

Good 2 
ne. .. :?. lV(] o::tdln~s 

Fit~ures cc.. t E:: ;:ory 

F: ... CTOR 6 - Pli.EFERE~WB FOR UNUSUJ1L J.l~GLES OF P:CHC.iPTION: 

This is the c.bil i ty t o interpret line c1rr-·.:inf:;s fro.J unusual 

nnsles. It is postulc.te~1 tho.t th€: nost co:.:..,on typ·:; of vie .. is 

sideways on to an object or seen ~ . Pront, or ~o:.::.d- on views and 

vierlS froD the top or fro!;~ unc1erneo.th, will ~x ;.mch r.:ore rare. 

Thus th(;: variables P.Q. 7, 0, 9 and 10 '.'ill be rositivoly leaded 

on this bipolar factor , whereets the variable P.Q. ll will be 

ne~atively londec. The perceiver orc aniscs S1lectively, his 

percept bearirli. · "the inprint of indivic1unl mode3 of orcanisettion11 

(Korchin, 7G). Thus soue individuals ·.1ill habi tuo.lly perceive 

o.nd interpr et objects fror.l le'3::; ubvious 3-n:-:;l es . 
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Tests: 

Torrance P. Q. 7 ( vicN fro;J c.bove) Torro.nce ? • Q. [; ( viev1 f r o;J. back) 

Torrence P. Q. 9 ( viow fro~ underneath) 

Tc.• rrance P.~.lO (vie;: frc:! front) Line Iii.::!o.nin..<s P.Q. G (back) 

.Line Meo.nin;s F.Q. 7 (above) Line Meanings P.Q. 9 (unuernco.th) 

Line Meanin:_;s P. Q.lO (front) 

Structured Dro.wing-:; :i? .Q. 7 (n')ove) 

Structurt'l~ Dr:::.;i ne;s P , Q. ·3 ( 1:>3ck) 

Structur3d Drm·lirJ8S ?. Q. ) ( und2rneath) 

Structured Drawings P,Q,lO (front) 

Torrance P.Q.ll l 
Structured Drc.wir-{]s P, Q.ll j ne:.·ativc loo.din:: s (view frou the side) 

Line l.TsJ.ninfis P. Q,ll ·· 

HYPOTHESIS H
3

: Cre:.tivc ::mel non-creative children - as defined 

by GOOd or poor i)erfor;·.1ances on thG Torrance T~sts of Cr-;ative 

Thinkin::~ - can ue distinc;uisheJ by differ~nces on several creat-

i vi t y o.ncl perceptu'll v::-.ric,'.lles. These are listed below: 

Firstly, apo.rt :f\1'm the o.ncle ~ per:·on vie•:tc c.. scene fron, 

there o.ro other ways of conr-~ ide:rin.:~ how the individual is inter­

pretin-- a sti:.mlus - these rr:r.y be co.ll·Jd "perceptual qualities" 

and ha>e b een nunbJred accordin6ly, ?,Q. 1, P.Q. 2, etc. It is 

hypJt:wsise~..~ that the .:10rc creative children ·,,ill :::;how ncre of the 

follm·;inc ty}:e::::; of unusual n .:pon:.,cs th:.n ·.fill less cre3.tive 

children: 

(a) Deptl1, or ti1ree-dinenoional effect;:; (P, Q. l) e.r:;. interpret­

inc a stipulus as c. ''hole'', 11 :<. tunnel'' etc. 

(J) Po.noran ic, or vist'l r osponus (P. t! • .;. ) -~ · ~> interpretinG a 

stir:JUlus ::ts "fielcls stretched out belov: ue". 

(c) ~ !ovemc;nt responses (P.Q.l2) e . g . interpretin_; 8. stinulus as 

11 ti'.'O nen f ighting'1
, 

(d) Unusual viewine-angles (P,Q, ' c 7, 8,9,10 e. g . interprvtin~ a 

stinulus :::.s n view fron nbovo, frm.1 the tack, from unc".erneath 

or from the front. 

It is hypothesised thnt the nore ~crGo.tivc chil~1r<m will :show 

fewer of the folloninr:;; types of n error s of perception" than 

will the less creativ~ children; 



(e) 

(f) 
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Incons ruous recponses (P, 0. 2) . Thin type of response 

occurs when the subject :i!s un::-.bl e to inter pret the ·:;hole 

of a s tiuul us encl. thus interpr ets one IJO.rt ::ts one object 

8Jlc1 e.nothGr i;art c..s .:mother, toto.lly unrelated O~)j ect so. 

that the t\lo objects are rnndoc.liy jw>etnposec~ r nd not nco.n­

incfully related to one another, e • . ~· · interpretin.::: a pict ure 

C'.S "c. snowball :md i'. snake", 

O:dssion of !Jar t3 of cti nuli (:P, Q. 3) . In this t:-pe of 

response, one or 1.10re pnrtn of a stinulus o.r e oni tte<l or 

i;.-nored - pos::;i':ly llecaus:;) th. .hole sti~.mlw .. is f ound to bv 

to cifficult to interpret . 

li.eo.rro.n::;er:1ent of otinuli lines (?, Q. 5) , .:.nother W"'.y of 

renctin:-~ to a ntil .. ulu::; ·.thich is cJifficul t to i nterpret , is to 

rearran~e (at lc'l">t mentally) the elt-_lents of the st i nulus •. 

The subj8ct so.ys, f or i nst :mcc, 11 it could l.:,e R house if this 

bit \\ O.S uoveJ over h-.r :)11
, 

Repetition of respons3 (? . Q, 6) . 1~ sub j ·:Jct nay r;ivc one or 

nore identical ( or virtuo.l identical) reoponsi)S to the S£:".:.1e 

stinulus, c , ._::: . r::aki ns fi0ures of p eopl •'l in the Makc- ::t- Fi:_:;ure 

test . This ;;oulc1 also appear to be due t o diffi cu.1_ ty in 

thinkinc up differ -.;nt i dens, The subject hns to r.:.:tk e more 

rosponses , and so fin(1.s sa:Let:' "tnc~ . .3c.tisf2.ction in rcptoa tine 

responses alreo.c1y ·?i-;cn. 

It io hypothesised th::.t th~ :·.:.:no croc:tive children will c;ivc 

more r esjJonses in th::: I'ollcwi r :; Stories Catc .[Ori es than will less 

crcntiv~ children : 

(i) C.J.tecor y A - I ·.?.'3truction . Stories with this clenent include 

dc~criptions of ~~rthqunkeP~ buri~ls, killins~, etc . One of 

Shapiro 1 s n:-tin h;;.rpoth:)3e:::: w ::tR that croJ.tiv e people exprccs 

mor e pr i.!·.1a.ry procc[:s iL fantasy tlnn n on- crcntive people do 

(lCO), bcc:1UP-. they allc ' norna.lly taboo primary process 

content into thdr conscious thinkine :-·n::. play 'Ni th it in 

order to :tccompl ish s0ac tn:::k . This conce~t haa be0n dis-

cussed in det::il in Chapt ·~r II under t he s:..ction on psycho-

~.nalytic theories . Destruction, rlisa.ster :1nd death, with 



(1) 

(n) 

(k) 

(n) 
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their co ... moto.tion3 of ::1:gression, r.my le~-:;i tino.tely be con-

sid::reC. relc.ted t o l1ri~.1<. ry ~roct?ss :1o.t erial. 

Cate;ory B- Irrelcv~ncy . This t;pe of s tory doas not 

follo·.; the picture content: it is not so r;-uch an elat.Jra­

tion on a thvr.te or picture ~.c it is a type of defence o..:;n.inst 

not knowin~ how to intcr~r8t the picture . The child , rather 

the.n b JiJ:lc r eatricted by tho Given picture, choo,.,es to i Gnore 

it and •··:mc1nr off - U3UD.llj· into the ;_wro fanilio.r ::;round 

of a k:no,;n a tory . This mHy, ~)erhaps, be con.::;iderecl as tho 

verb :- 1 counterpart of the non- verbal Forr. scorinc:;, i.e. does 

the ~tory ne~·e or le.J~ reco~~ni.:::ably fit the Given picture? 

Cr.tc2ory C - Incoh0rcncu . In thi~ type Ol storJ , the 

child sem.1 to 0c: unable to into, _-rat•) all the objects and 

s ituations in th.; picture he i:::; intcrpretinc~ J O that the 

ther:J.e or n.ction in his story de ..:c not 11f ollo·,, on". Vernon 

(131) ucntions thi:::: t..,--p ~ of s t ory in his stuc"!y of the dev­

eloy.line.f\.t of il71: -;im.tion in children. 

C:·tc.::;or./ D - Humour. Hu .. lOur i::: often en .ttribut e of 

creative jJeOj)l:: b.;cc..ur_,r it, like creative thouc;ht , often 

involves unusu~l ju:rtE!.posi tion·3 of icleo.s ::md :-n elcnent of 

surprise . Gctzels c . .ncl J ackson (4.~) , Vernon (131) and 

Shapiro (103) have i ounl1 th:.t crec.tivc p<.::ople er.ploy !"!lOre 

hunour in fnntnsy than c1o non- cr:..:'.tive p..:o~lc . 

The more cre::-tive chilc~rsn aill cxhibi t fe> .cr of the follow-

in:~ typns of ros:;o.l..,cs in th:;ir stories th::..n will the less 

crea tiv:; chtldrcn, 

Cn.tecory I~ - T. V. -type .-,torics . The -ri t.::r has so named. 

the cate~·ory because thi.:: is the main typ: of theme occur­

rin.:; in. this cate:.;ory , c: , :;. cowbOJ'> and Incli:ms or clct~ctivo 

stories , but it also include.J the ·.;ell-knov.n-. fo.iry .tc.lo:::;. c11bh 

as Goldilocks ~nd th0 Three Bears . The child ic faced with 

uncertainty and rather the.n venture into the world o+ creat­

inG for hinsclf, h::; falls bc.ck onto the safer, •:wll - knov{n 

paths ·)f story-telli~3· 



(o) 

(p) 

( j) 

(q) 

C:::.tecory F - Failure. To O~)te.in 1. score on this cate:._:ory 

the child would h:'.ve to f:-.il c,lto-:;Jth._r in :~ivin,·; any kind 

of story, even in on9- word .:.:entenc.::s. It Houle~ ne::m tlnt 

the child ic e.bsolut_ly un.c>}; l e to pro:luce any ideas ~.t all 

::mc1 so is o.t c. cc.aplete locs . 

C:. te.:,:ory G - D.;scription. Such stories consist only of 

descriptions of the stinulus- picturo and ::.re nothin~.; l.!Ore 

than an invrmtori~s of objvcts in the picture . 

Cnte.::ory H - Violence . Tht:..; is si~ iilo.r to C::..te.:_:;ory li. ::mel 

'. :i ".t ho.s 1i"'cn sn.id .. '-out Catc.::;ory "·· al::;o ..,_p~)lics here . 

Vernon (131) ::md Getzds ::..n:~ Jnckson ( :<,~) found cr;)ativc 

children used nort:; viol12nc:: , either c~irect or indirect , i n 

thei r sto.ri es . This ·. oul(~ cupport Barr on 1 s hypothesis t hnt 

creative people do not roj ect usucJ.l; socially- tal,oo ideas , 

c.nd Shapiro 1 s hy1Jothesis ebout priE1<'.ry process nc.ter ial , as 

::1cntioncd above. 11Violonce" i n used here to c1enot~.: dir ect 

c..-;o3r es31.0n, c . ,i • f i c.;htin:.:.:, and i ndirect ~:;: ,re:.;sion, ·). e; . 
hate, dislike or v:~pr:;ssecl d~sire to hurt or kill. 

CatE.:{~ory J - Die continuous . sentences . These types of 

stories c~re collectj.ons of one or t . ·o- ·1ord statcDent s •:Jhi ch 

::..re usually incoherent, e . ;~ . 11fichti~ •••• • . 1an llead'' .• 

HYPOTHESJS Ht.: 
·'t 

the <1e,::ree of structure existin ·~ in o. concrete 

stioul us , i.e . thl. ::u:1ount of i nfor::l."..tion :..;ivcm in o. line drawin.::; 

which h:1s to be int:;rpr'1 t~:: ·.l, will affect · .:>th v .crbal ::.nd non-verbc.l 

creative processes . The concept of 11 inforG::.tion" is the nur.1ber 

of c1ifferent line el ~.;:::ent;; or iteD.s ·;:hich nr-:.: ~;i~·on in a line 

The :tnount of inforo-:ttion _;iv ·~n .. ill deternine the 

object perceived . :.s nore infcr :·.ntior: i~ su:r:plied , the pro-

bnbili ty of obt~inin~·; r.liff'vrent rcs;)onse::: decre~sea . Thus 

cre.::..tive processes :1ill be ;:.ffectcc~ by difforin.· .. <lJ:;rces of 

structure (or inforr.J':'.tion) in th<J follo·:1i~ wnys: 

(.::.) ori:_;in::..li ty ~cores r1ill decre:'..s e 2:3 the -;.r!ount of structure 

(or inforn.:ttion) increase~ . This tren(-: ·:!ill be nora pro-

nounced in :::re:--.tive thc.n in non- creo.tiv~..: children lv·,cause 

th,) forn.::r dis like bein.; restrainer} in their re1.>pons~s, 

Hhereas th.; 1:-:.ttcr will feel 11 so.fer11 ~nJ h8.ppi-.)r ·:,hen dealinG 
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with easily-re.::o.::.;1.is3.ble stLmli. 

(b) flexibility ·:~ill: (l) i:ncre~se .lith increo.se in structure 

for non-creJ.tive chil(1ren ~ becc.use .vhen fe.ce1 with anbi:.:;uous 

stii.tuli they will tend to be non-fl..:xible , where8.s the inher­

cmt r].iffercnces in the stinuli ~s 2..Iilbicuity is r educe:d, force 

the individual to be flexible . 

(a) remain st~tic or increa3e slightly for creative children 

bee · .use they an .. likely to be flexibl e even •,vhen deal inc with 

anbi,--;uous stimuli. 

(c) forn will increase •::i th incre~.s in _ _- structure for both Groups 

simply 1':ecau.:;e cood for:.t .. teans little or no aYJbic;ui ty. As 

structure incr :ases, nor -.: infor:·.1ation about the object is 

~;iven :..nd thus forr ... iraprovec throu~h the test: it is 

inherent in tl:e t est .Jaterial. 

Considerin::_: the Structured Dra.:in-s test, L1ost 11 che.nges11 to 

the unori:~inal response in .. h.er~.;nt ir: the test naterial , \·:ill occur 

in otructure cate~orie3 l nnd 2 because suLjc~ts c~nnot resist 

the irlplice.ticns of the stimuli 1or lon:;. 

Crea tive subjects ·,·ill L1elay fallinJ into this trap for as 

lon~ ~s possible. Thus their 11 ch':Ul:..~c number11 means will be 

lower, i. e . ther ·:;ill chan0.J their responses to the unoriginal 

on~s only in cate;ori~o 3 or 4, i f at all . The siGnificamce of 

thenc vari:lhlec and cc.te~ori,:s arE: expl:1incd in detail in 

Chapter IV . 

The cbove relationships will hold for concrete infornation 

(as rcpr:)s<-nte(l .. by the test, Structured Dra·.vin::;s) :md for con­

ceptu.::l inform::.tion (:.s repre::sented by the test, Stories) • 

. The hyj)Othesis th:J.t structurv c.ffects crec.ti-r) processes has 

sone b:J.sis in theory. For inst:J.ncc, G~rner (~l) says that uncer-

tainty i mplies the idea of choice or uiscrininc.tion, and creativ e 

thinki:n,;, surely , i s .1 p:cocecs \. hich involves cor.1plete freDdOL1 of 

choice. In creatt..ve activities~ ~ )erson is free to respond as 

he wishes and the ;.,ore uncertainty or :-.r:tbi_:;ui ty e::istirlti in a 

stinulus, th~ !!lOra fr.edcu of choice of response he has. Further-

1:1ore , the l 0ss 11 set" concerninc; ~ or knowledt;e of , the stir.n.l.l1 the 

person h2s the ~ore possible responses he h~s .::t his dispu~al . 
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Gnrner uses "structure" t o me:.:.n the "tot~lity of rel8.tions . 

between ev~nts 11 (41), i. c . a set of rnndor.l dots is l':'K 'lnin_~les::.. -

it h<-'.S no ::::tructure - but the dots could be re~rranged or struc-

tured to m.o.ke c.. ne::min::;ful picture . If structure is increased, 

the pD.ttern eventuc.ll:- beco:"'le::; r eclund:mt , i. c . ·~vcntu:1lly there 

is no choice in thu int~. rprctt.. tion of the r;,etmi!JL: of the stti.ACtu.re 

c.nd inore cues c.re t;ivcn than are nece.'3sllry for discrimination or 

recocnition, G~rner c.lso maintains tho.t increasing structure 

incrc:1.:;es uncert'lin.:t::,- bccs.usc th,: re is .aore vc.riatili ty. In the 

case of incr;;:;,sir:.: the 1:>tructure of ::>ia}:l.J line drawint;3 :1nd pic­

tures, this certc.inly is not the co.se: her ·~, increasin:_, struc<:­

ture incre'lses structuro.l cor;tple::i ty, but cleo decreasc:J uncert­

ainty or .... ~~ic5ui ty of intcrpretP.tion bec.:~usc th"' c.mount of infer­

nation avo.ilo.l>le is increJ.sed . 

HYPCTHESIS H
5

: The follo•:iin,: v::.ri.3.bles will I)·;) reh.ted to 

perfor..1ance on the fluency and flexibility 

variable::; in cr·;etivity, but not to the 

oricin'llity vario.bles: 

F.:1.t:wr 1 c Occupation 

Ar; a child gro\'1.3 older, h~ is 1)ound to 32thcr r.10re and more 

informc.tion and ther~fors hcvc a ~renter r0pcrtoire of responses 

which nust affr.:ct fluency 'lnd i'lexibili ty score::; , 

~ather ' s occupJ.tion is :1.n indication of thL child's social 

back::~round The hi_:;:1-:~r leve>.t s of social status are nore l:!.kely 

to provide a ·:~ide ranee of stimulatin3 infon,ation ·.1hich a_3ain 

affects the child 1 s HrLspon::.; repertoire11 
• The ability to produce 

unusual respons0s should not be affected by thes3 external influ~ 

ences e . g . Getzels and Jackson (~4) , S~;les (117). nltus (1966) 
founu that the eldest chilC in two > three and four children fam­

ilies he stuc1ied1 h~d a hichcr l evel of intellig ence than. that 

child ' s siblin:.,;c. Further1 60)J of a ·.;roup of cifted students 

he stuc.lied w...:re first-~~orn. Pcrhaps 1 than, creative thinking 

a'uility .,ill vary '.lith a child's siblin._: position or birth crder. 

It ;,ould be intervstin; to find out if the smae relatiomtu.p 
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The LlOrc trac].i tionally-ncc'-pt l. L1 int.1ic ::-.tion of .:1. child 1 s 

intdli._;ence (i. e . the intelli :.:;:mc .: quoti(mt) is n.lDo likely to 

te ~o ::;itivcly correl :J.tt-t.1 ·::i th the fluency v:::trL.t les b~ cause fluency 

depends on the 2.:.10unt of ctor~d inforno.tion an individual posses­

ses - an attriiJutc on ·.:hich the usull type of intelli(;cnce scale 

l:1.r~:ely cl<::1-:ends- but •:Jill not b v si ~nifico.ntly correlated with 

other <livorgC:;nt- production vo.ri!"'.bl es . This ha..., b -,en found to be 

true in J,;:my 3tudi..;s, ..... [; . Getz~ls and Jackson (.,4), .'la.llach and 

".".'allo.ch :.nd Ko~:m point out that 

Thornr.1ike found ··;ortl flue ncy o.nd c.sz ociG.tionnl fluency to be more 

hi'-'hly corr<::l~ten with intellic cnc'- t h _.n r:i th other div\;;rt:;ent-

thinkin:.:; , ,easures. It ··1i1l ::.lso be c0rrelo.toU. si.::;nificantly 

·;;i th Father 1 s occupation, as people in the hii.,her occup:::.tional 

:::;roups arc likely to h'l.ve hi:;;he:;:.· L Q. 1 s and also parents in these 

.:;roups arc r!'.o re likely to provide n. stir.mlatin; intellectual back­

g round for tb. ir children -.nd to cncoura~2 the .'.ttairunent of 

kno• :ledGe . 

In Schulr><m 1s (107) sturl~· on cr;;::~tivity, he found siGnif­

icnnt lJOGi tive correlations bet\ICE.n th .... scores on hi~ =:nclosed 

Ar•::ns an'1 Chan. ~in;:; Fi _·ure:::; ( f!I'T) t esta nn<l cre~tivi ty scores. 

Hiu :ncloocrl _;;.rve:.:: :md '.".:FT t ests · ;E:re su;.lpos ·:Jd to mc n.sure 11 open-
' 1 

ness of p2rcepti,Jr'. -the ability to b:; :.':;!o.re of r.ubtle cho..n.:..;t:s in 

perceptual cues in tl' :; enviroml.;nt. He conuluded that openness 

of perception •.1as a condition fo1· cre2.tivi ty. It ·.-:auld be wvrth-

while to compn.re th(~ resu.l t s of t i.18 •,:ri tor 1 s s tud;; '."lith Schuh .. an 1 s. 

All t c sts, ;cor in:; .10tho::'.:::: and •: cthods of h .stinc the five 

hypotheces listed above n.re c1escribe•1. in the next chapter. The 

detaile d descriptionc of the tL)s t v ::-.riabl )::; .nontion~d under each 

hypothesised f:1ctor in this chnpter rlill e.id in understcmdir~.:; the 

:D.canin:.: of ·2.1ch fr ctor, 
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CHAFrER I.V 

PHELI!HlU.RY STUDY: 

The ::ri ter wished to study creative processes alone the lines 

discuoacd in Ch:::tpter III :.:nd to conduct the study with children as 

younG a~ possible. Thus a small prelimin:::tr;r study ·-,;:s carried 

out on c. group of six childr ~n - t\~O of 3 years, t· .. o of .;. years and 

two of 5 yec:..rs of age - u::irl[; a ·~:ide 2.·ange of tests and activities 

inclucl.ing all the t c.:::;ts licte1 later in thi::l ch'<..pte:c. This '.'IG.S to 

deter mine -hich t ests coulU. be used .... nd r1hat age group r:ould be 

best to ·: ork ·.:i th ·,•i thout :-t.l terin.; t;1e ,·:hole ctru.cture of the 

otudy. 

c. rcsul t of this stud:-, it 3e-;med t hat th(: earliest age c.t 

v:hich one could use the majority of the tests and o.ctivities and 

obtain meanin3ful resul tc, · •es 5 ;J'earc. Only the s i mplest activi­

ties such as p~intin~ and block 3Crtin~ could be under~tood by the 

3 ::md -~ ~-ear olds and e·.rcm then, sevcr::tl carefully-tr·ained assess­

ors ·. ·ould h&ve to be usc·d to :>Gcess tlv·. methods and products of the 

children - ::md such t sse3sor...; · . 2re not available. The 5 year olds 

ma na...;ed all the ::tctivities except 10r two, om; of ''•hich was Path 

Interpretation (used by ./allach o.ncl Ko:;an, 13t,) in ·,-,;1ich a. picture 

of a route taken 1W a hj·pothetical person is sho·;m to the subject 

\ :ho then has to invent a 11 charo.cter'' for such a v~rson. The 

other ~as Stick Ficures (~allach ~nd Kocan, op. cit.) in which a 

series of stick figures is shown to the subject ·.·tho has to inter­

pret the 11mood" or fe.=lin.:;s of the fibure. Both of these tests 

wer e dropped from the teet battery. A test which .. ,as dropped 

because of the prc:ctical difficulties involved, · :aG Incongruities. 

ThiG •:,as evolved b;; the .•riter from Bruner and Postm':l.n's (11) work 

on perception. The ·:triter's hypothesis :1as that if creative 

pecple are more 11 vpcn to perccJltion" and tend to reject standard 

\Jays of perceiving objects and situations, th~n thoy ::...hould be 

quick;r than non- cre0.tive individual::..: in perceiving inconcruity 

in si tuaticns bee .use the:;· c.re more "open" to their cn'.'iron.';1'lent 



and more \iillirlJ: to allc:: the pe···ception of unexpected , 11 dangerous 11 

iEcon.::;ruity. (Se:.: Ho~ers in ci:laptcr II). Bru.nc:c and ?ostman used 

pl...:.~, ·ing e:O.l'cl .· v:ith r .;ycrsed c:::>lov.rs (e . _: . r~d spo.do ~) for their 

incont:;r'J.ous obj ccts . 'L'he •.:~~i ter u~ r.~d pictures, ::· Oi.t(; cf \lhich depic­

ted incon:;ruous objects, C·6·;;.. person with :.;no.ke; .Zor hair, a man 

with a hat on in .~ bath-tub . l'hece were to be shown tc..chisto-

scopic::ll~, o.nd the number of t1·ic.ls the subject took to notice the 

incon:::;ruou...; picturGs . -:.a recorde(!. In pr.tcti:::e, ho·:1evcr, the 

..Jquipmcnt prov·.Jd too bulky and the procedure teo lon.:_; for tho 

inclusion of t he t<.;st in the te:ot ·batter;]- to b~ worth•.·:hilc. 

Gf the rCJ,:'lininc 'to:Jt> 5 s ome had the ir methode of pre s entation 

<..nd explane:.tion nodificd tc uak.:: then easier to understand and 

c:trr~· out. ])ctaiL.d d-;;:;criptions of tho:::e r.h..:thuds and inctructions 

a r e : iven lat~r in this chaptor. 

'rests \'Jere chos(1n accordin.;: to the h?potheses se?t for·:1ard o.nd 

thu~ included both -::r ..:ntivit;· anJ p·:rccptual tc.::t.::;. Some were 

o.dapt~d from oth~r ~tudies (e . g . Guilford's and Torrance's studios) 

...ind sOJ,Je · . .'.)rc con;:;truct· :d b~' th~ :1ritcr c.ts new o.nd possibly u.Jeful 

instrur..:mts. At L.:rst two r.1:.1rkvr te::;ts ·, ·ere included for each 

h;ypot~_esiscd factor. This is co:rroct , ..;tandard pr:!cticc in factor 

t..nnl~'S is (Cattell, 15; Guil.L ord, 5<-) . 

If the o.ius :md hypothr..:..;QS of t!!is study ar...; sor:C'> 'hat brash 

anu pretentious, the tests o.n~i testir-_, nothodo ::trc r:!oclost enough. 

I-Ic·a~vcr, thv ind1vidu<..l rc::;·tlts A.:; .... 311 as t!10 results as a whole 

ocec.~ to justify their u:...c. Lon::;itur1in.1l cri tcria studie::J would be 

"'vcn .. wra convincing, but of course t!1is nust a·.1e.i t the pass'.lge of 

tine. 

CHOICE OF SJ,:.~PLE: 

:.s indicc.ted by tho prclir.lin::try 8tudy, the uinir:uu a;;c of the 

:::mbj Jets wns sot at 5 yean. ·Bc'cc.un r~ a large <:...go r::tngc is not 

d·2SiTablc v1hcn us in.:; factor analytic methods and yet, still, a 

lc.rgc nwrrbcr of subjects is necessary, th0 :.u:ximun age was sot nt 

7 ycc .. rs . This V·la.J :-.lso c sound step boc:::.usc that n:;e ral:'..ge 

(5-7 yc.J.rs) included childr~n in the first t·.vo years of infant 

school. This 1:10ant one could study crcf'.tivc proc , ss.Js influenced 

as littlo au possible.: by fornal schooling (Getzcls and Jac.t<!i.".on .',t,; 
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Tor:cance, 1~5) - c.nd c·~·en -~hcn 1 ~:::choolin::; is fairly infernal at 

that lvve:l. '.i:hc s election o:..' this ~:e rar>_.;e alec cede it ·...:asior 

to cont:-ct the chilt:rcn tc-co.use testing scscions could be aYr::mged 

thrOUGh the schools. 

It ·13 3 undesir~ble to inclurle r::cmb·Jrs of both Gexes ~ since 

the sc.r:1plc should be ~.a ho1:1C'~.Jneous o.3 po--:oiblP. ·::i th reopect to 

trai tc r::tich mi.:;ht r.f .i2ct score.::;. TLuo onl; bo~rs •:1ore ;.;.3lected 

because of tho ~rcc. t.Jr nur2bcrs "V:->.il2.blc , tut also bccaus0 

( o.ccording to popule.r opinior.. onon.:;st b0th pc.rents <>..r..d teachers) 

hoy:.: ar" fJ.r l~.:...:s U.'.'l~1ro of 11 corrcct" ... r..d ~·-ccopt:lblc t...:ho:;iour and 

re',ponses than c::;irls o.re ~t this "2el i.3 . bo;-s arc.. loss inhibited, 

l·~ss 11 schooL::d11 th:1n g irls - l'C ~t tl:i3 o:;c . Thi.::: type of cttitucle 

hac been founJ. import:;mt in cr· .~tivity (Gctzels ancl Jr.ckcon, .,t,; 

Torr2.nce, 127; St:·lc::, 117; c:~ttc.ll, 18) . 

Ori:;inc.lly there wore.. 131 vo.ri~blcs invol vcc1. 1'.ccordi!1£ to 

C .'.ttoll (15), .~,t le<'.st 2i ti:-.12s as nany subj0cts :J.S variabl0s 

.:::houlJ be usocl., but only 280 subj .J ete in ll r'!.iffcront schools could 

b-:: contacted. Ho ·ever, the nri tor ·."laS ::mre th.J.t many variabl0s 

·.10uld be dropfJcl for various rea::>ons and tho.t not <:.11 nould be 

sui table for inclusion in tlL f<'ctor analytic test battery - this 

proved to be the c2.cc . 

The:re ·a3.:; no 11 s alection11 of .:;ubjects - c·-rcry boy fallinc 

into th0 c..gc ran:;..; 5- 7 y c":!r· •,n::J incluc~ed in th·; sC'..l.tplc cxccpt in 

one school 'i1her0 a. rc..nc~o;n snmph. of 20 ;ubjcc ts .. as t::;.ken because 

the tc..ach~rc .:ere un.Iilling to le-t c-r -I'~' child be t csteL: . Of tho 

280 chilClrcn initio.ll~' li3tc..cl .:ts subj.]cts, - ~ 5 ncr) 11 cc..sua.litics 11 

Juc to illncs..; , failur.; to cor::pl..;te t 0stir:6 procodur:..::; and . .1oving 

avJay to other tmms. Two childr..::n ' c rL excludc;d du~ to dcfects -

one chilc1 1 s mo .,c:r co- ordina tLm · :-:1::; so poor h . ...; could not draw or 

colour in :m<l the oth:;r c!:ild refuse;d tc _;ive ::my responses at o.ll , 

dc.spi t .; attcnpts _tt several ((iffcrcnt :1pproc.cheo. Th..; final 

sample thus consisted of 2:J3 children. 

Tl1e ll schools involv<Jd ar0 situat0cl. in V:lrious types of 

suburbs ·:i thin the city :.r..::::. so the chil~1rcn come from r.1any differ-

ent tjpe:s of soci::tl bctckbround. Ir.. order to kcop o. ch~ck on the 

effc.:cts (if any) o.;' this vJ.ri:-ble on the childr.;n 1 s performances 
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on the teots, th0 occlJ.p:.:.tion of each child' :J father •;;:.;.::.; obt:::.incd 

from school r e cords end r:.:.t2d on c 7- point sccle b~sed on Centers ' 

oc~lc (72) of occup~tions ~nJ social l~vels, out ndaptcd by the 

wri tor .:;.n<l 2 other a.:;sc:s.· oro for v1orking conditions c.nd pcy- condi-

tions in Rhodesia. This scale is ~iv~n in ,.ppcndix B. Different 

r csidcntic.l o.roas were nl~o rc:.tcd by 3 rc.t:..r::; and plo.cod in 2 

11 soci al hierarch:·'' fror.1 ''most soci:-1 statuo 11 to 11 h:o.::;t social 

status''. 

Tho chilcrcn il.:;o differed in intell~ctual ability , boing 

dr:.l'.m from A, B, C ar..:llm"cr cl&:;<:; str·:HJ.!::s . In or<lcr . to keep n 

check on the influence t!cis :.:it_;ht ht".~·:c on tr,.} r'"'sul ts, ~. ;roup 

t t;::;t of intelliGence r:::.s ::--.dr,~ini3tcrcG. to obt!.'.in come n co.surc of 

each child ' .:; l~vcl of intollectuc.l functioning. Thi c is rcport~d 

in the :Lollo·.;in;:; section, 

DESCRIPTIONS OF 'l:STS :Jm SCORI:rc:- I.'LE~~!ODS 

The fincl b~tt~ry of t~sts crnsistod of the 3 non-ver bal 

and 7 v.:.rbc.l act i ·; itic-3 of the Tor.::-::mee Tests of Creative Thinki nc 

( rc~e:·.rch edit ion) nnd 22 other tests - som~ crc:--.tivi ty tests nnd 

sonl perceptual t~atL. Zx2..:·.,pl ·.).., 01.' the tests appear 1.n :.ppencli~xr---------

:. o.nd s cor inc .=.;uid ::s ; n ;, pp0ncUx B . 

to be concr0to or conc:..j)'~uol :-:vmantic 

~h0ther t~sts nrc _xpcctad . 

(as define~ in_Chaptcr III ,) 

is indicat .. cl aftur the name of cnch test : " concret<J~ .JC'::!antic 11 

by (c) end "conc...:ptunl, ::>ui.::::.ntie11 by (cl). 

CRE:~T IVITY 'l'ESTS: 

The Test to.sk::; :::r..: f:.irly conpL .. x :.:.nc1 include features 

us i rlG whnt is known about cr\)ctivo proc ...:ss 2s o.t this tine. Quoting 

fror.. Torrance (129), ";,1 though cr_ative thinki rlt_; moy mmifost 

i tsolf in oth0r then vcrbnl ~md fi(3Ur:::tl forns, ::;or.io of the most 

iuportn..'Ylt products . • .• . . o.ru found in tl1ocu f orns . On 

the basi~ of the outhor'3 -:n1,1ly3in of the: thinkin.::; nanifestc;d by 

scientists, :::.rtists, · . .,riters, :mt1 oth(.;rs in makin.::; out..,tnnding 

creative aehiavonJnt, h~ h~s triod to ~ssunblo batteries of ficur2l 

c.nd v..:rbal activities thc.t require Lin(l_s of th.Lnkinc analoBous to 

the thinkinc involvc..d in recognised creative :::.chiev0r.10nts". 



u..;;..d. here .. md con:::;il;;ts o£ 3 J.ctivitic:J . Scorin:; is carrierl out 

in terms of Gu.ilford' _ ~:i v.::r-::;e:nt thinki:nc fnc tors of fl ucmcy, 

flcxibili ty, orit"; ino.lity :mc1 el:-boro.tion. Flu<..)ncy is :1 measure 

of tho number of ideas o. subj•::ct can think up in response to a 

t ::.sl': cot or situation in ·:·hie!: he find.:; l:ira£clf. Flw,nc:r is the 

ability to produce rr: ny appropriate i:~c:: ....... 

Flexibility is '- m• • .J.SUr·- of the nunbcr of tim:Js e. subjuct 

alter s hi:... vi...n: or .:1ppro.J.ch to ""'· t::tsk or si tu.::.tion, e. t; . the 

nuubcr of c~ifi"r;rcnt cl:.;.:;scs into .. :ni ch his rc::.ronscs f::-ll. 

Flc::ibility i:::: the :.bility to ploducc c1ivur. e; id~ae :iulfillint; 

ccrto.in clo.ss or c:: tc~ory rcc;uir::::r.~cnts. "Shil t 11 is D.llied to 

flc:x:ibilit~· (sec Chapter III, hy:?oth•.:::::.i$ l-~a) o.nd is the ? .. bility 

to chun,se one ' ..... <...pproach to -:. situD.tion, to r...;rceiv~ it or think 

of it in c: (1iff-:;rc.nt •:n.y . 
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0Yit::;ino.li ty i :::: the c..bili ty tv prorlucc rare , unusuo.l, but 

o.ppropri~_tc Lloa:.; in r c:::pons :: t -') D. ::;pccific si tuD.tion. Scoring 

nethods :-rc d :). cribcc1 b2l0,J. ~L borJ.tion (non- verbal) is the 

ability to c.1' c! det::tils to . .nd ~nbroic1cr ('_ :::; i·:cn stimulu>. It is 

tJcnsurcc~ by count in:::; th.) nuubcr o::.· c--~di tions to ':'.nc1 C;t:lbcllishn:nts 

on a :Jti:-:1Ulus . 

l. PIC'!:1J1B COf~STRU0':'IOr : (c) 

The -:ubjcct h2.s to m::tkc ..1 pictu:::o usin._: £' .. jcll;:;-b~..-an Sllapc 

Hc.do of Ol'nn.._c-colour~c1 p ·per \"ll:ich car" b<: stuck in ~n;; po::: i tion 

on u pi .:: ce Oi.' p<pcr. Crc.yon:... :·ere ..... -..tppli~Jd :·.nd th:? subj ~ct urJcd 

to "tr~· to think of svm~ thint:; no- .onc .::1 ::o ·1ill think of". To c1o 

i:cll, :.. subjec-t must be ubl:! to pcrcJivc the stinulus in em unucu::l 

-.-!ay o.nd not conplet'"" the tc..:::k hurric;dly, us in.:; the easiest nnd :r:1ost 

con:-:~on intorprdo..tionn . In contr::~st to -the ~'or1:1 of ~dministration 

:::;u:.:_·bc:::tod in the manual for thi3 test, no tiu2 limit :·~s set for 

thic or cny other of th~ Torro.nc~ tJsts except Circles . In the 

·.•ri t·Jr 's opinion ( ~n(1 othvr s ' c . ~ . ·;;allD.ch ~nd Koc£!n, lY~), 

pressure of tin_ should be left out of creativity tests us fo.r ~s 

possible . I'urthcrr.10rc, uncor.rr::on r .:::::;ponsus increase \"lith til)lb, 

so it is cl_cm.:; oro us to have short tim ~ l i:1i ts . Fortunately, when 
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dealint; -.:i th chil c1r .:n 7 cut tine; th~ir :J.cti'.·i ty short w~D unnecessary : 

no child took on e:xces:Jivc tine to cO!i:pl(;to :: ny t:1sk :md most of 

th.::n took a lot l :::sc tin.a tns.n th:-.t t.; ivan in the manu"'tl (Torrance 

129), though this ·; .. mld pr0b:1bly not b,; tn.c of older subjects . 

lTo cxarnplos of responsc.:s should iJc civc~ in cre:J.tivity toots, 

because th0re iL evidenc ~ that this reduces oricinality and 

increas<.:.:: fluency ( Torr.:-.ncc, 130). Thus ;xo.mplcs ·-.~re given only 

in Line EuaninGS ::ncl In:JtJ.nces if the subj -::·ct w-:J.s completely 

un:..cbl:; to grL..sp \'/hat ml~ required . 

3CCRilTG: 

Each subj ::ct 1 s pictt•r:; ·::['s :::coroL1 for ori6in-:J.lit;r (unusual 

usc of th...: b::c.~ c!lo.pe) , us in,; the s ...: o:cin: guides supplied in the 

tc:::t nanual (S'.'Jrr'.nce, 1 29) . The scorinc; ~;c:_..le is from 0 to 5 

2.ccordin:::; to the fr .;qucnc:-· of occurrence in tho 223 rocords analy-

5d zed by Toi-r:J.nc.::. nc ... ponccs occurrir:_::; in f.J or more of the records 

rec,i,:c ::- scor~ of 0, (e.g . tent , cloud, roof); re -:> ponsas occur­

ing in :-- - ~.99/-.~ rccci,:c 1 point (c.~ . face, bus, tree); responses 

occurrinG in 3- 3.99?- r .::c..:i ·:e 2 points (.).e; . ,'!loutJ:-., 1-:tke); 

rc...; ponscs occurring in 2-2 . 99> ::.·oce:ivo 3 ~oint ... (e.c. plano, hnt); 

response.::; occurriP-~ in 1-1.99~ r c cei7C ·r point.:: (e.g . n0ck, 

table) . Other rospom;0::; occurrinz in 1 . Js tr 1.n 1;~ of tr:; recorc1..J 

and shov1ing cr'-':::.tivo strergth, rcc'-'iv~ 5 _t->Oint> (e.~ · bo.th-tub 7 

flc..gj octopu::). ..t thh. l0vcl, .::corin.; is fo.irly subjective. In 

pretcti3o, th~.. c~:ncopt of 11 cr ·~:ltivc ctren,3th11 i ;:; r~lati".·ely easy 

to cr·plo;,-. Rcspon;:;cs ::;ho··;in:; cr<.:o.tiva :.>tronztl'l co beyond the 

expoct...:cl, obviou::,, co:~,10n id..: r..:: -:J.nd are tmu.:>u!'..l, uncxp::!cted and 

yet still rolcv:mt to +h~ t:..:::;k :-3( t. For instance, usinc the 

boL..n ~ ht".pc us a bo:--.t o.:.· o. b2n.:mo r.\re v0~r usual responses o.nd 

invol vo no 0r~Jc.t dep<..rturc ~r,:,n the c-xpocte~, ·.1hcreas usi% the 

shape as n bath- tub or to.dstool is u:nusuo.l , cc rto.inly not 

obvious o.nd clici ts ~:orne dc::::-r o(; of : U.!'IJris : in the observer. 

T·hcce kinds of rc::>ponscs ::xhibit erec tive strcncth :.ncl viOuld 

receive 5 points. 

Eo.ch picture •:1a:.; o.lso .:;i va~1 on ulabor-:J.tion score. One 

point is .3iven for each det2il o.dc.1ed to the sll:-.po, but only one 

point for ench kind of clat:J.il, e. ; . insect le:s ~oulc1 obtain l 
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~l~~bor::.tion point 7 not one for ,.:cch lc.:e;. Poi~ts :::l· --· ~-lso ::'..\Tlrdcd 

2 • 1TCC:.:PLET:S P IGURI:-.3 : ( c ) 

Thh i!" £~n ul:~Ci.on of ti:K Dr,:l<ing Cot.:plc tion Tc:...t developed 

by ~·::..'.tc I!'r::mc!~ 2.n~1 h~::;:; b ) Ul u..;ce~ in rtcny stuQics on cr,: a.tivi ty 

(.6c.rron 7 2; Schulr::nn7 l C7 ) . 

· ~cor ·'l. -, - +o '"'o-rv-.-.nc · f12c':J ) 
J. 1L; l. 1 . ..._. v ..:.. --·- \...,! \ ' ~-n inconpL.:t.J fit;urc :~'- t s up 

tens ions in the in<1 i--:i(lu'll :-.n,t thct:..: fo r e: h:!n to c ,x1plcte it in 

th:} s i::~pl o.>t c..n t1 ·_._,sics t :· --:.y ( cf. th.:; G,).;;tc..l ~ co nee pt of a t r ue turo.l 

cor:lplvtion) . To proJuc o Qil ori;in~l, uL:au~l r~ spon8c, thcrofor0 7 

Th er e c~r<; l v inc.) .. lplc t -. lint~ dl' .:~:.:in.::...: , e::.~ch of ·ahich the 

:ten fic;uro \!C..s s cored for 

ori,:_;indity, e l :-.box·c.t i on, flcxibilit~- -:.nd flu~.-nc.v .:-.11 c.cco:-c1ine; 

t J Torrnncu 1
:: :__corinc ;-;ui cl ..:!::: . Cri.;::~ in: :li ty ;:;cores rc.n~c fron 

0 to 2 7 0 for rt,sponse~ oc currinc in 51" or !ore of th~ r " corJs , 

l ? ' 99c-:' I l'or responses occurrirJ£; in _ to .:., . , - o:{ t.1c r ccor(l.'J c.nc1 2 points 

for c.ll othJ r r~...-:pon:Ls showin_; i~_1::'.{;irction :::m(' cr(:o..tiv ·J ...:trc nc t h . 

Pictur e Constr"J.c t i(·n . FL.:xi~:ili ty :_,corin; is don.) by counting 

the nunbcr of clif :fercnt c:· t ccor L:...; into r:hic:1 the rcspon.::;es f2ll . 

cont~inurs, furniture Only one point 

inr;s i nt o furni t:..trc of :·::>r:c sort 7 his flt:xibili ty score would be 

1 . The flu,:ncy scor;, L tho nur:1b cr of cL'o.\:inc; ..; a subj oct nak,:..s 

into Dcc.ninc;:f".l pictures (;.,:-xinu!':l : core = 10) . .:...s Torr:mcc saya 

(129), tl:is lf'.st score is no~; ver y u scfu!.., o.s .. rny childr<.:n 

coupl 3tc c.ll 1 0 picturec . :Sxar.~pler: of scorin.J :::r e shown in F i g . 6. 
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TITLE : 

OTI I G I NALITY : 

ELABORATION : 

FIG . 5A: 

TI TLE : 

ORI G I l,iALITY : 

ELABOF .. AT I C1T : 

FIG . 5B: 

In Fairyl and where goblins live . 

5 (hich ) 

23 (hich) 

Exawpl e of Picture Construction. 

A boat on wat er. 

0 (l ow ) 

z;_ (low) 

Exanple of Picture Construction. 
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ORIGIN.ALITY: 

ELABOfu'\.T I ON: 

FIG. 5C. 

A Tian and a lit tl G girl. 

0 (l ow ) 

23 (h i c;h ) 

Exampl e of Pict ur e Construction . 

96 



TITLE: 

ORIGINALITY: 

ELABORATION: 

FIG. 5D. 

A Cocoon. 

5 (high) 

1 (low) 

Example of Picture Construction. 
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TITLE: 

ORIGINALITY: 

ELABORAT ION: 

FIG. 5E 

A Tunnel and cars going through. 
(The tunnel is rais ed to give a 
3-dinensione~ effect). 

6 (high) 

7 (low) 

Exanple of Picture Construction. 

98 
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0•2 swan o -o boat 
E•6 E • 6 

2 2 

reo ~ 0 •2 swings 0•0 
E •5 E•& house 

3 3 

0 •2 0•0 hand E •I E • 1 
4 4 

~~ 
~~~ 

ItA\ /lf7tlfiA1t/ t 
0 • 2 loggers• camp with 0•0 box E •12 river E • 1 
5 5 

~~ 
0 •2 trolley 0 - 0 k"t 
E •3 E- 3 'e 
Originality • 0 Elaboration • E 

FIG. 6 : Examples of Incomplete Rgures Test 

- with Scores indicated. 
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e 
0•2 0•0 "e" 
E. 7 person playing a tuba E • 1 

7 7 

~: ~ fish and pebble 

8 

0 •1 rabbit 
E•3 
9 

0 • 2 pail 
E•3 
1 

[\ 
0 • 2 hanging 
E •5 

man 

8 

o-o flower E•2 
9 

1~ .1 
'-- I 

0 •0 head E·3 

p 
flag 

~: Continued . 
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3. CIRCLES: (c) 

The stinulus mc.tcriG.l for this t est is in the forn of .to 
circles YJhich tho subj ..;ct ·:1c.s required to r.mkc into as no.ny differ­

ent oh j ccts c.s he c'.'-"(l think of, the circle bcint; ::m int ~f::ro.l po.rt 

of the response . Thus he had to be able to no.kc nultiple o.ssocio.­

tions to a sinclc stinulus - wht_;rc t\.'O instances of the same 

response occurrcc:. ( o o::; . two non's fac0s) 1 only one ·;!as included 

in the scori1;:_;. :.11 r esponses ·acre scored· for fluency (the 

nunber of rdcvo.nt responses cor;1plet)c1 in 10 r.1inutcs), flexibility , 

oricinnli ty ~nd cl:'boro.tion :ts c:cscrib..;d. 10r th0 tests o..bov(.: . 

Oric;in~li ty scoros l~G.rJGC fron G to 2, but r1hc ' C several circles 

·;;cr:; uscc1 for one pictur:; 1 ( e . .::; . c. cc.r), extra points wcro o.dded 

to the oricinnlity score , one for ench additional circle used . 

Torr-:.nce says such rcspons .... s "reflect o. por·crful ability to 

synthcsiso end depc.rt fron the cor::monpl.::J.ce c.nC:. cxpucted" 

(Torrance , 129) . Examples of scoring arc shown in Fie . ? . Both 

Incouplctc J!'igu:res nnd Circles were also scored for perceptual 

qualities 7- 11, i . e . the nunbcr of diffcrunt angles from which 

tho pi ctures or objects YJorc interpreted . 

VERB;.L: 

There arc two nlt crnative forns for the vorb~l section as 

well - Form ;, ;-,o..s used here . Scorirl[; was also carried out in 

t erms of Guilford ' s factors . 

-t . J.SK AN]) Gu-:SS: ( cl) 

The subject ·-:2.s shown ;. pictur<.: of ::1 person kneeling ::tt some 

water and wos r3quircd to (a) c.slc questions about the picture 

which cannot be anm.'crod just by looking at the picture, (b) 

guess the possible c~uses of the action depicted in the pictur e 

and (c) ::;uess the possible consequ- nccs of the action. 

This nc ::.nJ th:tt tho subj oct ha.c1 to set up hypotheses 1 be 

sensitive to gaps in knov:ledge o.nd think in terns of poss ibilities 

which o.r) not ::m::;{;cst:;r1. tlirectly. 

_·,11 3 sections of the task were scor)d for fluency (the 

number of ralev~nt responses), flexibility (the number of categor­

ies into which the responses fall - lists of these aro biven in 



Originality • Orig. Elaboration • Elab. 

queen 

just 
born 

wood 
. Ong. • 3 

Elab. • 3 

FIG . 7 : 

cow pulling a wagon 

t lcphdnt s foot 
Or1g.-3 
Elab.•1 

Example~ of C1rcle~ 

pencil box 
Orig. • 3 
Elab. • 2 

Orig. :a 2 
Elab. 2 14 
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the Torrance TGsts1 scori~~ cuid0~) and ori~in~lity (scores of o, 1 

or 2). Ex:.mples of scorinG ~rc: 

(a) .h.SKIFG r}UES'fiONS. 

l. How bit; is he? C rig ino.l i ty Score = l. 
2. ~-/hat docs he ec..t? OriJinc.lity Score = 2 . 

3. What is hi.s name? Orit:;inc.li ty Score = 0 . 

(b) GUESSING c:.USES, 

l. He ::.'::-!S thirsty. Origina.li ty Score = 0 

2. He .,,anted to sec hie n;;•:t 

oars , Oric;ina.lity Score = 1 

(c) GUESSING CONSE~UE!lCES . 

l. His clothes \.'ill GCt wet . Origina.li ty Score = 0 

2 . He '11 lose his hat. Originc..li ty Score = 1 

5. PRODUCT I~.IPROVEM.EIJT. ( cl) 

Here tho subject wo.s shown a s tuffed 1 blue toy elepho.nt 

o.bout 6 inches hi[;h and a:.Jked to suggest ways in which the toy 

could be improved to make it ''more fun to pl8.y with". This 

activity a.llons the subject :to pl o.y with ideas and express idc.J.s 

·he could not 1 or would not, put forw:J.rd in o. more serious task. 

The responses were scQred for fluency, flexibility and origina.lity 

( ori~innlity scores o, 1 or 2). The flvxibility score is the 

nudbcr of O.iff<.)rent c.pproo.chcs the subject uses in producing 

ideas, e.g . addinG to the toy, chnn~ing i~s shape or altering 

its position. Exa.mpl~s of ccorin0 (actua.l responses from this 

study a.rc quot~d) arc: 

l. M.:.kc p:-.per COD.O out of its trunk. Oric;inali ty Score: = 2 

2 . Ma.ke him ;1alk. Origino.li ty Score = 0 

3. 1/Iake it stand on two legs. Originality Score = 1 

' Make him pltJ.Y cge; ..... ::mc.l spoon . Orir;inali ty Score = 2 

6. UNUSU;,L USES : ( cl ) 

The subj oct 1·.as rcCJ,uircd to sucgc:st usc.s for nn cnpty card­

boo.rd box or boxes . This is a nodific:.tion of Guilford ' s Brick 

Uses Test . The subject ho.s to overcome ~ fairly rigid set in 

order t9 think of unusuo.l uses . The: r esponses were scored for 

fluency, fl oxibili ty an(1 orieino..li ty in n manner simib.r to tl;J.at 

described for the other verbal tcsts 1 c.c. (o.ctual r0sponscs) , 
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1 . as furniture OriGinality score = 1 

2. die a hole, put a box ovei~ it 

and cover it with ::wnd and use 

it as a trap Ori~in3lity score = 2 

3. as a drun Ori~inality score = 2 

t,. as an ani . .ial shel t c!r Ori:;inali ty score = 0 

7. UNUSUAL C:1JESTIOHS : ( cl) 

The subject i·1as re;pirecl to ask questions about cardboard 

boxes . This test '.laS adapted :;'rom Burkhart 1 s Unucual Questions 

Test (1961), in Torrance, 129). 

Factual questions which can be answered by rcferrin.:; to 

established knm·;ledge, r:hether they ··:E-ore sinple or conplex , 

received zero scores for originalit:·· 

e.c . 1:!hat are cardboard b0xes used for? 

· .'hat sh".pes arc they? 

Factual diver~ent queJtions involvinG alttrati on of the 

object or projectin:::; the situation into a "ne·;t" \ lorld ·.vhere 

reality is not experienced, obtained oriGinality scores of 4. 

e <> Is there ouch a thing as a l:')-rl or boy box? 

Are there more boxes in the r;orld than humans? 

Personal, ~elf-im·olving quos"::ions received either 1, 2 or 

~points for originality dependi ng on their "creative stren~th". 

e .r; . ·:·hat do cardbo"\rd boxes rer.1ind y ou of? Griginal i ty 

Score = 1 

'.'/hat things can you nake from boxes? 

l,"ihat would vou do i:f you ~1ad no 

cardboard boxes? 

8. JUST SUPPOSE: ( cl ) 

Ori.;inali ty 

Score = 2 

Originality 

Score = 4 

The subject was si10wn a picture of strirJGS hn.ngin,; down 

from the clouds and asked to iuac;ine wh ) t .10uld ~uappen i f t his 

·:1as actually true . This i:::; an ad~ptation of Guilford 1 s Conse­

quences test \'!here the indivi dual is J.'accd ·.iith an improbable 

situation and nsk3d to predict possible outcom0c . 



Scorin._; is sinilar to the i.sk & Guq>s activities, e . c . 

(~ctual renults fron this stutiy quoted), 

l. Birds v1ouldn 't !nve to fly 

they could just clinb. 

2. If white cats went u.p then 

no-one could find them because 

they ' d look like clouds . 

3· 

5· 

People could clinb thcra. 

.e could so to tho clouds for 

holiJays . 

It r:ould be like the CJ.an in the 

noon fishin~ in a clc.r.1 . Children 

nould e3.t sandwiches tied to the 

3trin:.::-, and ~1c ' d pull then out 

into the sky. 

Originrlity SCOTG = 2 

Origin~lity score = 2 

Ori~inality score = 0 

Originality score = 1 

Originality score = 2 

Instead of using static c~tecories for flexibili ty scori ng , 

flexibility, here, is defined as .--. ch:;1nce or shift in focus so 

that uental leaps Lrf.,; invol-:ed . Thus, the followil'lb set of 

r:)sponses \"lould receive a shift (flJxibility) score of L 

People would t ie the strincs to trJes . 

People ·.muld tie the strin.:;s to car:::;. 

People ~'loulc1 tie the strin:;s to houst;3 . 

D. OTHER CRE:.T IVITY T:::::STS : 

9 . LINE MEANINGS : (c) 

This test was ::J.Odified from '.'fallach ;;;..nd Kogan ' o Pattern 

Illeani n.::;s (13,~) which they used ~s a neasure of ori6inal thinking. 

The test n~teri...:.l consists of nine :," x 6" white cards with a 

different simple line drawing on each one (see ,';.ppendix .:; ) . 

The subject \'J&s required to .:;enerate as nany r.wanings or inter­

pretations for each dra·1in.:; ns he could t hink of - thus the test 

is sor.1e'./hat like the Rorschach Inkulots, but us in.:; si:-:~ple, black­

and- \/hitc; pictures. 

Instructions: The experimenter (E) says: " In this game , I 

am .:;oing to show you some pictures nnd I ·dc.nt you to tell ne all 

the thinc;s ;you thi "lk the dr::l.Jing could be. Herv is an example 
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(sho··:3d Ex<mple Card), ·!~1:: t could it bv?" If the child gives 

a response, the E saj·s, 11Ye..;, that 1s i'ine. Can you think of 

something else as well?" If the ch:Lld docs not respond, the E 

LJ.ys, iiDo · ·em think it could be th"' sun risin;? (or c. hedgehog 1 

etc . ) Fine , no.1 what else could it be?" ·\1hen the child gives 

rclevP.nt r ...:sporses :-~nd seems to un(i.erstand the procedure, the E 

says, "Good, I can ::;ee ym.< knc· .. how to play this ::arne, so let 1 s 

begin". 

All 8 card::: were ;ivcn to the child, one at a time, and all 

responses recorded. . The child ·.1c.a continually encouraged r:hen 

necessary. 

Respon::-ec >Jere all s cored for fluency, flexibili tj· (the 

number of different catecoriJs) r.nd orie;inalit~· (see i.pp~ndix B 

for ex:lmples). Origim.li ty ~cores were based on sta.ti::>tical 

infrequency a.nd the creative ~tren5tr. and relevance of responses 

within th..: sauple of 233 subjects tested in this study, since no 

scoring guidt...s v1er e availa.ble. 

Thus th; freqnency ·,·,i th which each response occurred · . .'as 

counted end then respom.(.;< \,are divid.::d into 4 ,;roups, viz. those 

\:ith frequ"ncies of 12 or r.J.orc) (occurrin.::; in 5% or mort;) of the 

) ( 
A 

s:1nplc.: thos;} occurriP.{" 7 to 11 timec in 3 to -+ . 99, . of the 

sample): those occurring 3 to 6 timt;s (in 1 + to 2 . 99;; of the 

sa:Jple): tho;:;e occurring only one ~.; or t'::ice (in 1/~ or less of 

the .2z.mple). . The ori_;inali·~y scor~s corresponding to these 

;roups are 0, 1, 2 ::;.nd 3. Ho>lev·~r, a res,r:;)nse occurrinJ just 

once r,;i::;ht not actu::tlly r·JC.Jive the hi~hest ori,3inality score : 

it t::ts also to h£"tve 11 creative strength" , as discussed ec.rlier. 

T'le::it>ility catc~ori3s were also oct up for each ite111 of 

the t3ot, baced on t:1c typ~G of responses obtained from the 233 

subjects . 

This same procedure . ·as follo.'led for all the tests listed 

her~ , except for 0uick Response3 . 

Responses ~ere scored for . 3ll the perceptual qualities 

(l to 12) listed in Chapter III, e . ;;. the number of cide viE.ws, 

viei'IS fron above, movement responses, 3-dimensional responsos, 

etc . 
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:-orm scorint; •::as :.l co carried out, i. ~ . ce.ch response .-IC'..S 

given a forn score of ·o, 1 , 2 or 3 dopendinG on the dc,_;r ec to 

·::hich it : .. o.s a fair ints rprc;tc.tion of the dJoign. Thi ::; has been 

discus::;ecl in the section on "forn f :- -::tor " in Ch::1ptcr III. Ex::.mples 

of scorirJ.G ere civen in FiG · 8 -.nc:. in :.ppendix 13 . 

10. :.:.:.KB- 1.-:..'IC:U::E: (c) 

This •:ms at~o.pto:l b;f the ·:1ri tor i'ro,:1 Guilfon: ' s !hking 

Object· . test in ·.:hich 1:u'bjccts •.t ..JT:.: .:;iven four shc.pcs r.md ho.d to 

corr,bine thea into no.r.1~d, l1r.:. ,;n objects . Thi .. ·:!as v....:cd c:s a 

de:·.su .. :o of the factor DI'S . In th· : 'IJriter's v0rsion, th~? children 

did not h:1vc to linn th) sllcpc!:.l : they ·:::rJ cvt cut in black card-

bo~rd Qild could be rearranGed at will . ~lao , the objects were 

not nmed by the e::p.)rimentcr : tho child could nako a nythi ng he 

\';ished and was timed for 5 ninut ')C. (rJost childr·en did not usc 

all 5 r:J.inutcs) . 

Each object r1c:.s drawn b:: the experimenter before: bei nc 

broken up so that ~nether obje ct could be mqde . 

Re .. ponscs \Lre ::-.11 ::;cored for flu0ncy , flexibility ( nunber 

of different ea.tegorics) , oricinc:.li ty, form ancl novement .r·es ponses 

( ~:ee ;i.ppendix :0) . Dxanples nrc shovm in Fi.::; . 9 . 

11. RORSCF~~CH IIITffiLOTS : (c) 

Thi:.. teet has often be\)n used j_n studies of cr eativit y 

(Burchcrd , 12) wi th spcci'1.l cmphcsis on the occurrence of nove­

mont responses '.'lhich h~vc lor-'b been considcrt.d an indication of 

creative potential (Bur chard, op . cit . ) . This gas discussed i n 

detail in Chapter III . 

In this study , :·11 10 blots :ere not U8ed because: i t ~·1as 

f ound th3.t the chUdr cn in the prclir:lin::r~- study lost concen­

t r ation emu int erc--:; t 2..ft0r the first fer; ..:::rds . In3te::c1 , four 

cqrd.J \"Cre s.;L;cted (Carda 1, 2 , G, 10) - one black , one black 

and red o.nd two full - colour cards . 

;,11 responses , positions of c::r cls and r~ :1sons for the 

r e sponseo --·ere rceord~d . Responses nero n::trked for fluency , 

flexibility o.nd originality (based on their occurrence wi thin 

this sanplc ) ~nJ dlso for novcnont responses, c . ~ . fiGhtinG, 

droppiJ16, running , fl;;in::;, etc . 
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0 F 
Responses: 1. underneath of a helicopter 3 2 

2. Daddy. Mommy -and baby snakes 1 3 

3. house (sideways) 0 2 

4.gate 2 2 

2 

/ 

0 F 
Responses: 1. a gun finverted > 3 2 

2. roof blown in hurricane (inverted) 3 3 

3. boat on water 0 3 

Ongmalit y • 0 Form• F 

FIG.8: Examples of Line Meaninas Resoonses 
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3 

5 

o-o 2 0=0 
F~3 F~3 

I [> 
little house 

spear 

0.1 4 0_,2 
F•2 fcJ 

..... in bed 

0-3 8 

0 
O:a3 

F•3 faJ 

6 
bread.cheese and tray 

boat. post and sun 

Originality • 0 Fonn•F 

~ Examples of Make a Figure Responses 
and Scores 

D 
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12 . HTST:.IWES: ( cl) 

This ':::3.s based on 'b.llach :me~ Ko;:o.n 1 :::: test of the sa:ne nc.mc 

(13 .. ~.) ·:thich nas us e::d ::13 an originality r:1.ea::-ure ~md on Guilford 1 s 

Obj oct Naming test (50) - a 1:1::tr!~0r test for ,:'actor :::>?!IC . The 

subject hc.cl to t;cner~te members of ::.. nameL~ clc.ss concept, there 

bcins 5 classes in all . 

IiJSTRTJCTIONS: 

The ::!xpc!'imont _:)r (E) s-.~·s : "In this cnne, I ar:t coing to tell 

you som:;thin: and I r13.nt you to tell n o as many things a' you can 

think of that ::l!'e lik-::: nh.1t I t ell you. ::?or c:-:::..mplc, I mi:~ht 

sa:/, w:!h.::.t thincs hurt?" lT0\ 1 you tell me 1.ll the ttings ;rou 

can thir>.k of thc.t hurt". If the child .;ives responses , theE 

so.ys "Yes, that 1 fJ fini:;, I can :.Jec you kno·: l'J.o·:! to play , ::;o l ot 1 s 

begin". If the child is unr.'0lc to respond, the E soys "·::ell , 

falling dovm ·!1ould hurt, r:ouldn 1 t it? ;,nd burning your hcnd. 

"!hat '~thor thincs r.1icht hurt?" The t1~ ::t itons o.rc t,;ivcn when 

the child responds end scu1s to undcrst:md wh:. t is req~ircd . 

l1ll resporu::erJ ·;ere !'ecorclecl and r.1ar k-d for fluency, flex­

ibility ::tnd oriGinality . 

13 . Pier URE PrlliFERE:t:CE : ( c) 

Thii,; to:.. t r;:t::> bas:.:d on Barron 1
:::: test of a sioilc.r nature ( 2) . 

The wri t ..:r cho . .;e l ~ p:.'.irs of postcc.rd reproductions of fanous 

p:;.intinc;s . E:::.ch pair depicted the sane type of sc()nc (e.g . 

portrait, lc.nc!Jcapc, still- life) but one ol· the p:tir I"! as easy 

to interpret c.nd underst ~nd, ·:1hcrras in the other, the scene ·aas 

distorted in some 1·1a,j ( ..: . :_, . pictures belon;;in : to the Cubisn or 

Imprcs:.J i onism :Jchools of art) :md thus further from the photo­

Gr:-.phic typ3 of represc nt:::!tion of thu nore clnssic;.<l , trc.di tional 

paintinc;s . Only p.:tirs of picturJs rc.te:d as "o..bstract11 and 11easy 

to understcnd 11 by 3 r<lter s , ·:l .;) rc; usod in the tee t. 

Th:; cards ·:ere shown in pc..irs to the subject . The pictures 

··:ere presented in r::'..ndom order ( i . c . not cL?o.ys n i th the more 

c:.bstrs.c t p :;.intin;;s on the sc r.1c side) . :.11 choices were r e: cordcd 

and the subject 1 s scorn. ,JC.s th(. number of the .. 1ore :1bstr:1ct 

pictures he chose . 
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INSTRUCT IOES : 

The E scys, "I cr.'! _;oin:.; to s:1o1-,r ;.rou sane picture ·.> , t\.'O at o. 

tih1c., :::.nc1 I ·::::mt you to toll me .. hich one :'ou like b""tter. There 

is no ri~ht or wren:; pictur,.; to choose, it jv .. . t dcpcnt~L en which 

one you like. Ht..rc are the fir:::t two" . If the child s:1;rs he likes 

both picturu ·· , he is ackcd 11hici1 one he would prefer to have for 

himself, if he could choose on0 . 

1 ~- . QUICK R;JPOUSES : ( cl) 

Mednick (85, 86) h:1s usc.d this type of t.::st to explo.in his 

1.ssocin.tivc hierarch~r th.;ory. 

Guilford used r· t~st of the s..;.me no.::.e o.nd nature ( c:G a D7,TT 

factor test) ·1hich, in turn, .IO.:J b:.s~tl on tile Kcnt-Rocanoff ;·10rd 

cssocio.tion tc~t. For the purposes of this study only 10 words 

rwr ~ u.-:>ed . 

IN.3TRUCTIOlJS : 

The E nays, "For this ~~·c..me, I c.m 00inc.; to so.y c. r::;,rd to you 

o.nd you must se.y the first v.;ord that cor..es into your head that . th(; 

._ .. ord I o.y nukes you think of. For cx<:mple, if I say "no thor", 

tlut ··:ord llli..;ht r:nke you think of 11nice 11 or "fc.thc:: r" . Now if 

I s-:J.y "bool:'', • .. h.J.t ·,.ord docc that ma.kc you thin.lc of?" Ii' the 

child r.xponds •.:i th sooJ sort of rc~lcno.nt response, tho E so.ys 

"Fino 1 let 's b::Gin .:i th the: first \lOrd" . If the child cnnnot 

rcLpond or obviou:;ly docs not undcrst::'nd ·;1ho.t i~ required, the E 

nust civc more ~xamplev a.nd continuo until the child understands. 

Responses to c.ll 10 ~ords ~cru r~cor1ud and eo.ch one scored for 

its det;rec of " remotcnc.:,;r~" [ r om the stinulus word . The scoring 

cuid~s ncrc 3Ct up takinc into account the sto.tistic-:J.l infrequency 

of each respcnse and the "rcmotencs;:;" scores o.s judGC:d by 3 raters 

( .::eJ ;.pp0ndix B) . 

15 . BLOCK SORTIEG: (c) 

This '.·c. , do.Jijnod by ~h; ::ri tor who bc.sccl the ideo. on ( o. ) 

Guilford's Hultipl s Grouping test in which subclcsscs ::tre made 

fro1:1 c. list of ·_·iven r:crds, :.: . ~ . chtsso- of objcctz such o.s 

"o.niriL.ls" or 11 t ool:J" a nd (b) Pio..:;ot-typ~ concept .~..·or..1o.tion tests 

in v1hich blocks of si..nil.r shape, size, nurrbcT of sides , etc. 

ar~ sortod into different cr tcgorit..s . It occurred to the writer 
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thc:t, in the lattLr type of test, the :::lOl'C crc.:J.tivc inclividuo.l 

mi~ht well p.;rce:ivc cnt ....:r;orics or ch..-ro.ctcristics of the blocks 

\:hich :.:. lcs.::; crcotiv .J person ui::;ht not consider bcco.use they c.re 

not " ob·:ious" . 

In this test, the subject r1.:.:.s prot .:.:ntu r1 ,; i th -'rO blocks: 

4 lo.rcc cylinclricnl one::; , -~ l:.:.r,::;e tri ·.n:.:;ulo.r one::.:, -~ lar.=.;c ho.lf­

tloon-shc.pcd ones, .:. lo.rc.} cubes, .; rcc.to.n.~ulc.r ones ~nd -~ sno.ll 

blocks of co.ch of the s!r:.pcs l istc(~. Ench L~enb..::r of c. set of 

blocks \'IO.S o. c\iff<)rcmt cclour - cithe:r blue, red, yello'.J or crcen. 

IliSTRUCT ICNS : 

.~ole sot of blocks. I ~ant you to 

finc1 :-'.ll the block:.. tho. t coult~ bel on:; toc:cthcr. Put thon in one 

place on the t.:J.bl c o.nt1 tell ::~e .1hy thoy ::;o toe .)th0r. S ~e hon 

nany \!O.ys you c'ln find of pu.ttinc; the blocks to:.:;othcr11
• 

Ec.ch .:;roup in~ ,_;e:thod ·1c.s r .:c::>rC. c1, to,::;cthcr with the nunber 

of blocks in the .:_;roup . Groups rvcvived ocorcs on oriGin::>.lit y, 

c..:_;ain bo.sed on thL sto.tistic :.1 infr...:quency of the po.rticulL.r 

c;roup . RecorC.s ··,ere 3l _o .Jcor cd f or f l e_.<:ibility (nunbcr of 

different typ .. o of groups) :mel the; :11:~ro.cc nunber of blocks in 

the groups. 

16. ;_]J~.i\L CORTIHG: (c) 

Bcco.us•: the wri tor hcd her do'.l.bts o.bout the nu:1ber of c roups 

chilclr ;n could successfully find us in:; the blocks, oncl bcc.:msc 

she thoucht toy o.ninc:.ls ·.-.•o;.ucl be eo.sicr 1'or children to work with, 

o. sir.1ilar test using toy pla'3tic c.ni..1::tls r:o.s constructcl1. It wo.s 

o.lso tho-..tcht there vJould bo o. grc::tt...,r nuuber of possible c roupinGS 

[).nd :_JOrc scope for oric;inc.l responses u.s in::; o.nir::.o..ls . 

I l-STRUCTIOFS : 

The E s:1ys , "Look, hore is c. box of dL:'f::!rc:nt nniJ:tals . I 

vmnt you to find o.ll the ::mit;o.ls th~~t co toceth')r or belonG tot;et­

her for some rco.son. Put them in one pl::tcc: on the t('..ble o.nd tell 

me wh;y the;{ c;o toc othcr. Soc bov1 -:o.ny dif'~orcnt ·.1o.ys vou c:--.n finll. 

Put tho nninc:ls bo.ck '.lith th: oth_;rs ·)~ch time you find son:) th::t.t 

c;o toccther" . If the child h::.s no id~:; \ !hc,t to do, the E nus t 

.=;ivo him an -cxc.npl..J of th·: 3 horses fornin_: o.. croup nnd then 

cncour<J::;o hin to find hi.:; O\tn c roupin::;n . 
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Rc;co:ccb \1-.:re scored for the nunbor of cliffcrL:nt lct;i tima t...: 

Groupin,:;s found 1 v.,: . ':'..nir::-:.L:: ·aithout to.i1s , Vlild or donvstic 

e.nin~1s 7 nnin:.:tls thc.t live in · ·::-.t .;r , .Jtc., the unusua.lne:::s of the 

6roupin~s ~nd th~ c.ve~c~0 nunbor of c.ninolc per group . 

17. r.ms;.rcs : (c) 

Thi:: ta.sk v:..:ts bc.scd onBc.rron 1:c r.:osaics Tsst (2). Subjects 

·.ie:r~J Given 2 p-:'..cLct!:, one conta.inin_: 36 coloured squc.res of carcl­

bo2.rcl (9 o.:~.ch of the colours :r· cllor! , r c <1, .;rc;cn ~:nd blue) e nd the 

other conto.ininc lC ·:hi tc c.ncl 13 bl::::.ck cnn: boc~rd squares. 

Subjects ·.·Jer e :~.skecl to mo.l~o :my picturvs they -.1ishcd on c. 

·:?Ooclen trc.y ,i th t•.,o conp,tr tmcnts - onv for the coloured picture 

:·end one for the bl ~·ck .... m1 \'lhit, pictur...; ~ s the influonco of 

colour or :tbs ·mse of colour on ori~in:-li ty scor"s ·.1os to b~ 

studied . 

The titles , comr:wnt..: en tho pictur·JS o.nd tho pictures then­

selves , .. ere c.ll recorcLd cmd :J.s>csscd for oricinc.lity (see 

;,ppcndix B). ThJ nuub..::r of pieces used in ea.ch picture '.KtS olso 

counted ~d recorded . 

18. p;,IliTIHG : (c) 

Th).r~ activity consisted of t.1o parte - colour paint in.::_: a.nd 

block :mel whi tc drr:\'lin_:; . Subj oct::: \.'er-J gi von sheets of paper 

of 3ta.nda.rcl sizJ c.nd the s~~c colour ~ange in paints a.ncl o.sked 

to po.int a.nythiP-t; thOJ · ;ichcd. For the dre::.;inGs, cho.rcoo1 or 

block cr:J.=·on .. a.._.; '...ls...:d instl..!c.d of po.ints. Gomments on the pi ctures 

ond title. \.or;? recorded . · 

;, t thi:: 0~e , for a. child to be told to po.int " :--nything 11 is 

quit'" on '...lnusu_,l exp8rie'1c·..: . The uncr~..c.ti v:::: chilc'~r~..n ·;,ere expec­

ted to . rca.ct to the ntrnn:_:c .::ncl in~ocurc nitue:tion by dra.'-NiD{; 

simple, ovorydo.y, 11 sc.fc 11 nbjccts (e:.:trs, };l::mes, tr-.:cs) or 

depicting fo.raili -:tr fc.iry !Jtorics, .:hJrer'.::: the cre;n ti ve children 

nertJ expected to :-ise to the occo..sion c.nc: re::lly be free to 

onj oy thcmscl vcs ond plc.y ··,i th ide:~.::: . Bl:--.ck c.nc1 whi to pictures 

·:ere obtained in order to ::::.sccrtoin ·.:h cthcr rc~ tro.int on colour 

·.iould ::1.ffcct ro-ctions ~~ncl results. 

T·hc pnintincs · L.'r-:: o.s:::-csscd ;'blinc'!" by three ro.tcrs, i. o . 

no one rater knevv tho scores c ivcn t o c. pc.rticulc.r picture by 
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the oth;;r two r:::.te;rs :mel_ no r::-.tcr J::ncv1 tho ic1enti tic::; of the 

pc.intor· • T\:O :r.':'..tcrs ·:· )I'0 trc.incd ::crtists botr~ of ':;hon ho.c~ h::cd 

tho third rc:.tc..r was 

the writ~r. B~forc ~ssossnont, tho three raters dis cussed the 

concepts invoL-cd :i.n the :_;;susm;;,:nt vc:.rL:bles listed below in 

or(~cr to enuure thc.t the sc.nc .Jt:J.ndards vwuld be used: 

(l) Usc; of Colour: this i.:; thG total offJctL·en0ss c:.ncl. uniqueness 

of tho colcur~ used. This vc.rio.blc ~c.s used in ~ostallor 1 s 

stud:' on thG avnluo.tion of chilclrvn 1 s creati va :tbili ty 

in pc.intiYl£; (rcportoc1 :i.n :Ia d:'li~k, 36). Scasi";ivity of 

colour reLc.tionships o.nd the cr,; -:ttion anc.l_ usc of n~w ::md 

unusun1 colour:::.; ·:::::. : k:k-::m into ::cccount. It is interesting 

to note here thc:.t one of Lo·:1vnf:.::L.1 1s five ny.jor fc.ctors 

which he think:::; distir.:;uish ::;iftt::e-1 chilc.~rcm, is ::.1. hichly 

:1evclop"'J sen;:;ibilit~- Ol' novonent, colour c:.nd space 

(Lo·.:cnfc.:ld o.nc1 Lo.~.1bart 3ri l. tc.in, 76). 

( 2) Conposi tion: thL is the us" of 2-c1L.l.::nsionnl spo.ca, tho 

utilisation of tl10 toto.l paintinG sur:.:.'c..cc r:nd the c.ttent ion 

pc.id to the interrolc.tions 0f the obj~ct~ in the picture 

(.Mosteller, in ;/ir.;unick, 86). Thi:.. is sinilc.r to Lowenfclc1 1 s 

description of 11 cohcrunce of orc::tnis::ttion11 to etchiovo 

cl:::.:_:<:>ncc D.nd h2ruonr (Lor:cnfolcl an'l Lanb0rt Britto.in, 76). 

(3) .ibility: concLl.cTing th_; quc.lit;r or :--rtistic ability is yet 

c.noth:jr \'t::J.y o:..· ·-~·~ 3 .::::...;ing pc..intinc, thouch the le:vol of tht.: 

use of s~.rr:1bolism, P-r~jJcctin:, clc:ptl;l, etc . is thouc:;ht to be 

hi.:::;hly corrcl::J.tcc~. wi i"j,.l intclli:;cncc, rath0r thc:.n bl:iDG of 

crcat inporte.ncc in cr·.::s.tivl.) c~bility (i'Io:Jtellcr, in Mednick, 

86). 

( J Originality: thi£:: inplic; t~lC u::;::: of unusuo.l 0ubjc}ct-

r.1:1.ttcr or unusu2..l trcc..toont of Gubj cct-r.n.ttcr, taking into 

:.ccount the ovc::..·etll qu::tlity :nd crc~ttivc strength of t ho 

r }Sponse: ancl is tho ,;quivo.1cnt oi' Lov:cnfcld' s 11 intui tivc 

quo.li ty of ir.n;ino.tion11 (Lm.enf old ."!.ncl_ Lo.nLcrt Bri tto.in, 76), 

which is another quo.lity C.istincuishiJ:lG the child gifted in 

o.rt . 
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19 . C·DD .'.l~EL\LS: ( cl) 

Thi::; tc.nk ·. :'.3 ori__;in~t..;d nnd con::;~ru.ctc~1 by th-.. wri t ... r, to 

·:hc .. l it occu.:::-rcc: ~ch~·;;, i f L::tr.!in~ :1 l:· n:~:u~~.::;c i::; one cf the r::.ost 

creative ~ctivitios thoro i::; (:t;lus, 118), ~n~ since younc 

children v r..'ry often inv.:;nt their mm \·,ord.;::; fvr obj _cts or situ:l­

tions, then perh~p~ this type o~ bch~viour could be eli cited in 

olc1.cr child.rL-n ::md craploycc1 :l::> :::. r:,cc-.::;ur..; of crcotiv J ::.bili ty. 

The tcs t n:.'..tcric..l consist:..:d Oi' fi v o 6 11 x 2 11 v;hi tc cc.rds \.'i th 

colour r1r:l\,in~;s uf f:1nt : 'f3j. niLo.ls on :=!c.ch cc.rd . The subject 

r;~:..., rcquir~d to think u;> c. r.rJ.:.._ ... ·or L: :.ch ::.nin2.l .::md to cl.cscribc 

its h:lbitc~t :::.nd it·, cc.tinc hc.nt~ . 

I!~ST:!:':.UC'riOI;s : 

'I'h~ E says, ''I ·uill ::-:!lo·;: yon pictur ..... s of GO'-lJ v•:;r~r r::trc.n:__c 

:-.niuc-.ls JOU h::.vc n0vor ':e:.:n bcfor ..; . 1To-:l , th:,)y h::::.vcn 1 t O.l1:J' n:::.l:'lcs 

30 I 1 c1 likL- j-ou to think up ll'lnc:s th:1t you hc.·;o just n.:.-.dc up in 

your hood. I 1 d .::o.lso like you to tell nc vin crc y ou think they 

r:tif)J.t }.ivo o.nd nh:·.t +lwy Of.'l.t. Jv . ...,t ~:·:~1:.;_~ it up in your hc:tcl . 

~! -1r..:: 1 s the fir :.:: t nniuc 1 11 
• 

It r!O.:J expected th'lt t:._; le>c cre-:-~ti·.rc child v10ulc1 rvsort 

to knovm nancs cl ici ted by o. p~.rt of the fc.nt -:1sy :tnir1o.l tho.t 

rcnindccl hin. of :::. known a.nir:o.l , or (;ls: he ·::o1J.ld just describe 

the picture . The more cr8ctivc c~~ld woule invent f~ntc.sy n:1mcs , 

str::-.n:s..; ph:.c0s for thL: "'.ninc.l to l i vc in :1nd odd thin.::;s for it 

to cot . 

Rcsponsoc were ccor c-.1 for ori_:in:::lity ~:mel fle:xibility -

c:1tegorics of r csp'Jn:-us :1nd tl:')ir c~pproprio.t :; '.lcigh·ted scoros 

o.rc li:::t e~..i. in ;,ppendix B, u-c; • .l'"nor;n :~.nimc.l n::tnc:s received 0 for 

oriGinal i ty , known f~nt~.sy nc.ncs received 2 rnc1 oric;ino.l f:1n to.sy 

n<:~nco receiv ed ~ . Exo!llplcs of r0sponsc.s c.r c o.lso shown in 

Pic. 10. 

20. 'rOY CJNSTRUCTIOr : (c) 

This , •os on oric;in:;,l t-.:st constructed by the wri tcr who 

considered i t would be 1J.s0ful o.nd int.::rcstine; to t ry soncthing 

diffcr e:nt fror.1 the usu'1l pc.por-c~nc1-pcncil crcc.ti vi ty t:1sks. 1~ 

crca.tivc individual ni; :ht civo evidence of hi~ creative potcnti~l 

r:h .. m J:odcl-builclinc , but the ut-;unl type of nodcl-buildin.:.; with 



Name: 

FIG. 10: 

SPONK 

FOG 

cow 

Origmality .. 4 

OrigmaiJty • 4 

Origmality ::aQ 

Example of Odd Animals Test 

lib 
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otc"ndc..rd equip::1cnt c21d pc.rts, is L:orc ::.'. t,:st of dcxtc:ri t:J- o.nc1 

ntc..1ent 11 thr:.n c.n :).ctivity c:lic:i ti!l...:; c:cL:::ttiv0 thinkin£:;. Lo•:.z.:nfo1d 

(76) h.,.s .st ·~.t~d tl1::.t et cr-.:c..ti--...; j.crson c::n syr;.thvsis e as ·,:..::11 as 

anc~lyse: l::-J .:::::m uake noc..nin..;ful conbin::.:tions of ._clcr.;..::nts , ckfine 

uses for !.lo.tori:.~h; ."mc1 oxploi t tlh.: ir possibili tic:s in order to 

o.rr·i vo :.'.t so de thin~~ nor;. 

Subj-:::cts ·'10re co.ch ,::iv-::n a bo.::n.'d 1211 x 12 11 o.nd o. po.ck...;t con-

to.inir.c r...:lo.tiv ...:ly 11 unstructu:r:...c~ 11 :-.:o.turic.ls ::mch ~ s ::.:tro.ws , blocks, 

plc..sticinc, mcc..lie cobs, h~irpins ~nd cic ::.rcttc filters and o.skcd 

to !.1::-..kc o.nythinc; thoy r1i Jh xl r:i th ::--.11 or scm: of the .~wtic1...;s 

supplied . ;.ll coc.10nts nne~ ,_xplc..nc..tion:::; w ... re r ccor,::.cc1 toc;eth.:lr 

wi th .'J. c~r w.;in<; 'Jr' th·"' cc.r:pL::t..::d J:.').lcl. 

In this o.ctivi t ;.- the ch:i.lc~:,:en wero fo.c ·Jd with .:. Or.:othinc; they 

had v0ry probably never :..ncountorvd Lcforc (ir":lc:-d, several 

tcacJ.wrR adopt...;d thio ide:.'. ~md used it in their cl':'tsses) . The 

cat,;ric..h: supplied · :?rc fc. _lili:-.r ~ but l!::tcl. rr: cl U\.:S c,ttachecl. as to 

ho·,, they could be used. The uncrec..tivc child~ focec1 \"i th so many 

uncortainti:Js 9 · . ·13 cxpccte:cl to l'~:Jtrict . ::tis construction to a 

si.mplc obj ~ct Yli th the -,;inplcr :'.rticlu:.:, . ·hcro::c th\,; croe.tive 

child •.n .s expected to c:xplore the f ·OS ibilitic:s inherent in the 

t~nstructur ...: d mo.t ·orio.l .~nc1 to :r.t:lkc the most of them and the very 

frl~c :::;i tc.tJ.tion in ·.·,rhich h-.: found hiusclf. 

Con_tructions ·:1cr: ~cor_d .Lor ori::;im:lity of then~,; (olso 

incorpo:c.ttin:; ori .:;inc-.li t:- in ;;he usc of the rnterio.ls), th(} nunber 

oi' articL::-' .:::nployed ;-.nd foro. ( L o. ·.:.:. . tho con...:truction fairly 

~o.s ;- to rc:cocnisv for wr• :,t it \ .. Os intended to be). Examples o.re 

c iven in Fie. ll. 

21 • STORIES : ( cl ) 

Tl::3 basic r~tion~lc behind thi1 t:Jst is not no~, the idea is 

c0n:mon to Guilforc1 1 s Topics ~.nd Unfinished Stories (50) c.nd 

D:ln~on 1 s ·::ord ;,rran:::;cuont T;.;zt (2) o::; •:Jell a..; to mc.ny other. 

sir.,il2r t~sts. The s:.tbjcct is p:rcs-.:nted r:ith a series of picturos 

rnd asked to r:r1kc up a stor:· abcut o:-,ch one . Hor·cvcr~ th0 forr.1 

of this p.1rticul:::.r ac~:::tpt.:-tion diff ered in one i.mportant respect -

tho pictures ~e:re structur~d to ~ifforcnt cxt~nts , i.e. tho 4 

pictures presented boc~nc pro.~ressi-rc::ly loss ·,c.sy to unclcrst--'.nd 



FIG. 11: ExampJes of the Toy Construction Test. 
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::md int::rprct l.Jcc.·~,usc mor-::; o.nd ncr; dct::cils ':von~ omittoc:. They 

·:1ere con:_ tructe:c~ iE this . ::.y in order to study hypothesis H4 • 

L:STHUC'.!'IOlJS: 
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"In thi::: ~;::.tl.lO I c.n ;;oinc to ;:;hori you some pictures end I ·:m.nt 

you to r.nke up c. 0tory ::.:.bcut ec,ch picture. I ::m gc· ing to wri to 

down your stories so ·.ic ·.10n' t forc; ·Jt then. You can tell no Flho..t 1 s 

hc..pponin:; in the :;ict:;rc o....YJ.d ·,;ho.t i s c;oin~ to ho..ppcm. Try to no.ke 

your stori~s ..::xci tiDJ o.nd ir:1o...:_-in..:: ~~nJt"lin,: you liko o.bout the 

pictures. Hera i3 tt~' first one" . 

Tho child.D~G cncour aacd to tell uoro o..bcut tho pictures 

;/hen ncCC3SO.ryj 8.~. "Thc..t'J cood. Co..n you think of o.n~·thin[~ cleo 

that ni.:;ht ho..ppcm?" 

;~11 :-t::-ri.:.;s nero tr:>.~:cn Jcr.n '.·crt ~tim c.nc1 scored for flu-:oncy 

(the nunt cr of ViO rds o-·i v .;n) D.nd o ri:.;inc.l it~· of the· no. Origin::tl i ty 

scores r:::..nccd J . .'ro!.l 0 to ·c• r::> .. ·o r::ttor'"l ·;• . ..;r ..:: <.;nploy,;d for this 

assessment 1 ono boint; th.; ri tor .:-.n:.1 tho other boirl{; o.n expe rien­

ced inf::mt sc.tool to~"'..Chi..;r. d3s e;ssn:::mt · ·r.s done "blind" end then 

an;-,r discru:;: ·::mcL; in ·,cO:!.'CS c1isc'l.:: Jcc1 until ::::. fino.l scort.... v1-::..s 

s~mctionud by both rater:::;. The nuub0r of stories ::-::..llinc; in the 

(~iff~r,;nt c.::tti;corio:::: listed in Ch'lptcr III .:c:re ::tloo counted 

(c.{'" · viol.:mcc 1 hunour 1 incon:rnity 1 pure dc."Jcription). 

Ex&~plo~ of Storie~: 

Picture 3: 

l. T 110 :Jon fi,:.;l:.tinc . One'~; j'lst fc~llcn off o. stool. The oth\.Jr 

on'.J 1 3 hittin..:; hiD. . ith o. stick c..nd thcy'r..; in~. hcuGJ. Tho man 

threw a. book c.t hira. 

Fluency = 29 Orir;inc..li ty == 0 

Cntc~ori~s = I1 ) J 

2. Looks like .sor:L~ p_;oplc ;~ ::.· .: clinbinz; up ::-~ buildinc o.nd thcy 

brine up :J. :.: tool c~nc. the;; s tid:: -~he ::;tool on. They .. c.nt to rob 

one ne.n f~.lls into :1 . c;olc1fish ponc1 c~n.c~ the book v1hich t ::;lls hir: 

hon to cut the ::;lo.cs 1 ::::.lso fo.lls in. 

Fluency 

CJ.tocories 

59 

D 

Ori:;im.lity = 4 
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·l'h.:: b::>.:..; ic r-:>.tion::-.lc of this test is thv sm.10 us Torra.ncc 1 s 

Incor:,ple:to Ficur.::s . 11Iits 11 of pictures a.r..: pr:..'!::wnt-..:c:. tc the sub­

joc.t · .. •ho h'ls to co::plctv the dr~win~ a...; he chooses. HOH.J': or, h·..:re 

t:r,;:::re a.rc four eerie::: of ]:ictur;:::., in four flta.ces ~nd a.t each staGe 

tho pict ure is narc ;.;tr ucturc::d than in the prcc cdj_n·: stage , i.e: . 

ncr c detcils ~r~ addeJ to th-..: stinulus. On the first p2ge of tho 

·~est boo1:let ~ the line t1rc.\:in.;:;s a.r c ,-ccue a.nd off Jr fcv: clues cs 

to ;·Jhnt th._, four :)bjccts coulc1 be, but by the fourth paGe , the 

su'.Jjcct · ould be h'1r~l- prcsAc:d tc r.:ol-::c thr: lineR into anythinc but 

the intended object:.., -.-i:3 . a. bua'~~ plane, house; :::nd cG.r/tra.in, 

thouc;h the sllbj...:cts \lore ur::.;..Jcl. to ::.a.kL. every picture c.1iff .)rent. 

The: J.nount o:..' infcrr!1~tion c;i,·c:n dctcrr"inu:: the obj .... ct pcrc-:ivcd . 

( Th ') concept of 11 ir..fOrti3.ticn11 i-:; the nu:uber of diffcr en t it ; DS 

·1hich r.~ust be civen to spcci..::·y a. ~ivcn J:O.ttcrn). ,·,s more cues 

::.r..:. c~cl.J.c:d to c. picture , th:; probability of obtcininc an al torna.­

tivc rcspon~ -.: to th..:; 11 cxpJc t ut111 one , docrcc....:Jos . 

The test ·;,..;_, con..;tructcd in this \"rY to stuc1y hj·pothesis H4 _ • 

Responsec · .. ere scored for flexibility (nur.n.ucl' o.L' diffor cnt catc­

e;orius of ro;:;;Jons0s), O!'i.:.;ino.lity, elr.boration o..nrl f orn in thc 

usual n.::mncr, c.nd also for the p::rcoptu3.l quc,li ti.:;::,. The stq,_;o 

::-.t Y:hich th::: st:bj .... ct co'vlld no lon:~~:;r r ~sist the iorlica.tions of 

the st;i.r:l".lus ui'"''!in~~s r.nd tlus : .:;.d .; the picture into th12 intended 

object, r:::s alAo rccord.:;d f or c · .. ch of tho se:rio:.:. If t!'lis 

occurred in the firct ntot:;c, the .::miJject ottn.invc1 :1 11 chanc;o" 

s cor.:~ of 5; if it occurred in th.;; ::L.cond :;tn.:.;c, t he score t;i ven 

.::ts ~~, etc . I£ it n~:Ner occuY:.'')Cl., -;;he 11chan.3;:: 11 3core v1us 1. 

Ex"'!.mplcs o.rc sho'..n in Fie. 12. 

0. F2JC"EFrU.',L ?:CS'I'S : 

2 3. EHCLOSED .. RE.!'.3 : 

This t::...:t · .s d:.:vclopcc1 n.nd us.,;d on ~th sr~.d ') chilc'!rcn by 

Dr. D. Schulc~n (107) . The test consists of 4 paces of pictures, 

the so..n',; picture bcin-; .::;ho·.m 8 t in·:...s on each pa,::;e . 

nTS':l'RUCT IONS : 

The: E says, 11In thi::; book, you , .. ill find 8 pictures :lll the 

sa.r.1c. r:;ith your crayon, I · . ... nt you t o celour in c.. c1iffc.ront space 



FIG. 12: Examples of Structured Drawtnqs 
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A. Series 1 - BOAT 
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Jeg been broken 
Orig.-2 
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B. Series 2 - AEROPLANJ!! 
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boat 
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Orig.w 3 
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Orig.•O 
Elab.•4 
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FIG. 12: tCont•nued) 
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in each picture so th::.t ~.:::.ch pictur .. looks diff-:;r~,;nt. L:Jok nt this 

0xarnplo of Mick~.:y !:ous,;. I h::wc: colour.:_d in just this :::pace (hold 

;.;.p ex:;.r.·.pl;) c.:...rd l and indic::-.tc th._. :yo sy;J.cc). tkr\; is another 

picture of 1/Iic~ccy :Ious.:;: this tin.:: I h:·.vo coloured in c:ll the 

space except this cpo.cc (held up t;xo.r.lple c:::trc1 2 anrl indic:...te eye 

spncc is no•,v blnnk). Here: i:;; : .. noth~.;r :.hckcy Mouse (hold up 

examplv c:-o.rd 3 showin[; the whole picture colour:;d in). How I 

1·:ant ~rou to sec hov; r.:~.ny (~iff')r::mt sp:-.Ct..;C you can find for your 

picturc::s 11
• The S _:;ocs rouncl_ to each child to make sure he under­

stands thc.. procedure. 

Dr. Schulman dr~::crib :;3 this ::c •.. a t e-st cf 11 pc rcc ptual opcnncss 11 

( 107) ,:,hich is an approach to the ·;!orlcl in •:;hich 11 th,; pGrceiver 

·.ricvJs thc: v1orld fror.; many diffcr,~nt vanta·~c points in J. pl:::tyful 

n.:.mnor'1 (op. cit.) . ~c hypothe:-;bcd that if opsnn...;ss of percep­

tion is absent, creativity (r.~.s ne;o.surcd by his Drawinc Co;-apl.:::­

tion Test) is ir:.possiblo, \"hcrc::ts hi;:;h Dr:1winc Couplet ion :::;cores 

vwulc1 mean opcmnoss cf perception is present. 

The score on this test " O.C: tll:: :nunbcr of diffcr-:::nt 3.re:ts 

coloured in (rcp-.:-t ition::: of .:-.rvo. I"Jcro not includ..:c1) 9 c.£;. Fic.l3. 

2.:. CH:JWilW PICtJR~~S: 

This ~'las a ::J.o<lific::ttion of Sch'..lln -n 1 s CFT t::st (107) which 9 

in turn, ' 'O.S derived fron ..:; . Frunkc1-Bruns·., ich's ·,:ork (1949). The 

test L1G.tcrir.~l con:::;ists oi' ' r !:.!Cries C'f 12 I;icturvS Which c;raC.uo.lly 

chan:__;c fron one :)bject into ~;.:nothcr (;::c-.; th·; exar.J.plc c;ivpn in 

't'i,.... 1 rl) l . b . ....1...':- 0 'r"' .. 'l·o · .. ;,., "~ • .! !,.,... I,.. b ...,.';...1....1.. ~ct · 'O.S tcJcon fr .. )r2 Scl1ulr.1nn' s sot, but the 

oth-:;r threu 2ut 1:cr..:: no·;; . ;,11 dr~·.wir._;s \ ore c.~onc in black ink 

on 311 x 311 c· rc~.J by :t tr::tinc:d o.rtist . 

Each picture 1·. :-~s sh'Y·'m to tht: ;:;ubj::ct f or 5 sc;concls while he 

r·cportcd v.:;rbally on ·J:i:~.t he Set'./, 1'o c1o well 0'1 th·~ tcst 7 o. sub-

jcct h.::.s to r:.:;cocnL;c; tll.J -.;: .::mce early on in tho scri..:s of 12 

pictures. Thu3 t h o inc1i viduo.l r i?.o c.::m al tcr his pcrccption:J to 

ctccomnodatc the cho.nc'"~· in the; stinuli, and inst02.d of bein.:::; bound 

by o:trlior perceptions, is rasponsivc to nu : cvants, will do w..::ll. 

For co.ch seri0 s, the num.L-or of the card at which the ~mbjcct 

cho.need his roSj)onsc frora the initio.l t o th3 fino.l cbjcct 9 • • . •as 

recorc1od. 



F JG. 13 Exdmple of Enclo~ed Area Test with 
all pos~1ble areas coloured 1n 
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F· IG o l.c~: Exanpl e of C~c..n~inc:_; Ficures test. 
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2 5. El.iB~I/DED F DURES: 

This type of te:;t has b:;en used i!'l e;c..n::r studies, e · G . 

Thur~tone 1 s Hidden Fisures (123) c..nd Guil~ord 1 s Hidden Ficures 

(50). Th.: r1ri ter selected thi::. t e r.. t frou Ghect 1 s articles on the 

perc(;ption of embedded and o·:erlc.ppinG ficuru.:::; (t~5) . The test 

consists of J. ll'J.ube:::- (7) o.C C' ottschaldt- t;.-pe fi~~ures in which the 

subject is required t o find t~nc1 cutline a sir.'!ple ceometric fi_::ure 

·:1hich is hidden in a. r.~or~ c0.1plex one (see Pig. 15) . An example 

fit;urc •.as used to demonstrate the procedure to the children and 

the E checked on e-'ory child to mJ.:c-; s ure he understood wh&t to 

do. 

T!~i;:; ta::;k see:::1s to be sinilc..r to tiw Znclosed l.rcas, but in 

tho latter, the subject i~ norc free to rearrange the li~itins 

lines of the fo rd::: chosen for ea.ch pictl~ro. Both tasks require 

the :.;ubjcct to ignore i!.'relcva.nt linel:l e·:en thm.:.t:,h a given set 

of linc3 ma.;-,· belon.; oimul :anec..usly to t-:10 or r:.ore ficures . 

The score ': a .::- the total number of embedded figures found and 

correctly outlined (maximun score = 7). 

26. HIDm::r FIGUR:!:S: 

Thi3 ' IC.S s.lso selec t :;d fror:1 Ghcnt 1s test L5) using over-

lappir . .:; fi.:;ur·~S. The figur es to be found and outlined are not 

submer:;ed in wore cOD!Jlc:~ onec; but ..1re: : .. 3:::-.:;ly 11nasked11 so that 

sc·.reral figureo overlap one t>.nother. Ficure:.; therefore inter­

sect but do not sha:,.-c; contour:: a.s in E .. tbec1ded Fi~ur.::s. 

'l'here \lere :. sets of ficuro::. For oac~ set, a pac;e of sim­

il.:..r? non-intcrsectin~ st·1p~s ·:.'~,s civen ;end the subject inztructed 

to outline the sh::::.pes on the race o.,: int.:::r·,cctinc figures in the 

same colour :.s he outlin<2d th-.: shapeo en the pa::;e of nonintersec­

tin.::; fi: ;urcs (sec Fig. 16). 

One point ·:·:1s scored for e~ch figure correctly outlined on 

both pa[;es . 

27 . GOOD FIGTJRES: 

Thic consisted of Mo·::.·tt 1 s figures fron his ztudy on con­

fiGurational properties of ~;cor.1etric figur..,s consid;red to be 
11 good11 ( 91) . He found th::.t confi{:;urations tendin3 towards 

syr:rr:J.etry, closure and sinplici ty, were rat<:d 1\;ood11 b~ · most 



a b 

FIG. 15: Examples of Embedded Figures Test t with one 
example completed 

lZ7 



128 

1 2 3 

L :::,. I ? 0 
4 5 6 

6 t\ . ---ll -~ 

FIG. 16: Examples of _Hidden Fiqure Test. with 2 fiqures completed 
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p::ople . It occurred to the ·1rit::r t !'l::J.t tr.ic type of prefer .. mcc 

could bvar SOT:J.(.; reb.ticm:::hip to the cr..;c..ti' l.:) ability of the 

subject . Furth::r.,lore, IL:.rron oriGin.-..11~ found cree.tive people 

prefer <.'Lsyn~J- tric :~l, cor.1pL~t.: fit;ur€.t ( ::;t:;C Cl-.apters II and III). 

In this test, tnerc ;:r.:: 5 pa_:scs of fi[;t,lr~~ ·.1ith 8 ligures 

on e~.ch pa:;e . One p<....[;r.: con.:;ists . of closed ~ sym .1etrical figures , 

one of open, syr:~.'!lctrical i i.=;ur.:s, one .Jf clt':sed ) ~syrrunetrical 

fi:;ur2s, one of op .. m, a..,·.Jnc. tr·icaJ. fi~urcs and one of symmetri-

cal and asy!:ll'!letrico.l dQ~.; patterns. The snbjects were instructed 

to look at €.ach picture, cleoid; -hetl!·:r thc~r lik:;d it or not and 

to alter it in some · .J.;- until it .;c..:.; acc,.;~tablc if they did not 

like it . 

Record.:> i"lere scoreJ fOl' tho totJ.l nwaber of fi;ures on all 

five pa:~cs fallinc into cJ.ch o.J.' the four cutc-.;orLs of open/ 

closed end sy:.rr.:etrical/ asyn~rnetrical fi2;urcs . Results ;;ere used 

to st:tdy hypothesis H 2 • 

28 . FIGUR.ri.L S:C.:IL.\.RITI3~: 

This ·. as bar.ed on Guilford ' s test of VLri ed Fizural Classes 

(50), thouch the fie:;ures used :ere spzcially con::-truct.::d . The 

te8t r:1ater ial con::>ictcd of 5 sets of ::;eo!':l.~.- tric fi:::;urcs. For 

each set, the subj ·.::ct ;:ad to uatch as many fi;;ur8.-.:: ""'~ he could 

find roi th one or mor ~ otilCr fi -:;ureR in the SP.t for as many 

reasons o.s ite could f ind. (See the exe.:.1pll..! ~:i v m in FiG. l 7). 

This activit~ c~lls for flexibility in rP-classifyir~ ficures 

~ccordi:r.:"' to different properties the~- ..:hare . Guilford found 

this t~.-s't ver;r wc:-\1: on DFC, thou ·_:h it ·.?..s desi:._:ned to r.10 .1sure 

C:FC (50) and he reasoned thP't the nur.lb_r of potcnti< l clo.s:--es 

•as too lirni ted. The writer atteLiPt-d to rc.nedy t~1is by adding 

more figures so thc.t the stJ.bjccts had a '.Iidc;r choice . 

Respons8s · .8r.:: narked ~s follor1s: the nunbcr of m:..tchinGs on 

c1iffer·.mt fi;uro.l properti -:!s ·ere counted, e . .:; . mctchin,;s on 

colour, the nu .. 1ber of lin : s :.nd the sho.p·::! S and the total nu.:ber 

of rn3.tchings •::2rc also recorded. 

29 . SGr.IBPLE COLOUR : 

This \ Jas originc.ted and constrncted by the writer, the idea 

bcin.::; obt:\lncd from '.'!'.ltchir!.:; chilclr~n o.t ::ork in o.rt clas..:ec at 
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FJ~. 17: E)(ample of Figural S1m1larities 
eg 1 goes with the top p1cture because both are round 

2 goes with picture because black 

3 goes With p1ct ure tecause same shape. size and colour 

4 goes With p1c lure because 4 ob
1
ects and m same conf1guratJon 
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school . 

The subject ~-<as _:; ivcn c.. stant.1.::::.rcl pc..ttern mndc by clrawinc 

randon, flowirJ0 lines in bl~ck ink on blank paper, thus creatint; 

r_1any different spac ~s and :.:ha.pes .vhich th~ sutj ect \.'as required 

to colour in as he wished. This is si;::_ilo.r to the Enclosed :.reas 

test except that the subject does not have to disrc.:_;ard liuitin,::: 

lim~s. It r;o_s expected thc.t the cr:u.tive child ·.:auld find nany 

aorc sp3.ces and use uor.o colours than the lc;:;s creative child . 

Scores ,;.._.rc the total mm~ber of sp..1ce....; cclourcd in in differ­

ent colours and tht.; total nunbcr of colours u.:ed . 

30 . OTIS I~I'I·ELLIG::";_;c:::; SC .• LI: 5'CR CFILDI:EU: 

Souc n0etsur:: O.L' thJ :::ubjects 1 level!.> of int')lli;>cnce was 

necessar;i in on.: e r to c..~se:.>s tho iP..f'lucnce (if any) of thi..:; 

vnrinble on the creativit; ~~r i.::::.tlcs . 

Al thou,::;h the Otis test is not a purticularly good one, it 

was chosen :-.s the best to uue: 'J.ncl.er th.) circumstances i :Jpos .od 

by th(; nature and size o/ thG rc.:: ce:cch. T~r; test h'ld to be carr­

ied out in Groups ( indi vi:l.ual te.-ts of intcllig me: u:>ually ta.ke 

from l to 2 hours to ad:nini tor), be ·:.ppropriate: for the age 

croup and not be exccs:.> ivcly lonG• 

The ;, ford of the Prir:!"'.:ry exCl!·.!.ination ·.-·::ts u~ed according to 

the instructions civGn in tho nanud (Otis, 96). Thv form con­

sists of 8 su.btc. ts, Hhich o.r_ : 

(l) Iollor.'iP.{; Dir·..:ctions (corr,pr8hcn::;ion) 

(2) ;.ssociation (siltibr to the ;:.'cchsl ar coding ted) 

( 3) Picture Completion ( vocabula.ry ::md compl'vhension) 

( 4) :raze. 

( 5) Pictur-; Sequence ( Si '''ilar to r.'echslcr I!.) Picture ;.rrange~_1ent) 

(6) Si2ilaritiec 

( 7) Synony:·.1-:.nton~r:·-1 ( voco.bular.:,-, education o:;..· rel..1tions) 

(8) Co~x-.1on Sense (reasonirlti). 

Total rar, scores r:ere converted into L'j. equival ents fron 

the t_blc of nor~:1s supplied in th.::: :'1J.nual. 
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Pro~.1 a questionnaire circul.:tted to .... 11 the teachers concerned 

r:i th the children, the follor. in..:.:; infor::.ntion was obtained: 

(a) Birth Order: i.u. ' .. h:-thcr tl::.c child \ias first, second or 

thirG- born, etc . in his f~~ily . 

(b) Siblin:; Nu~.1b or; the nu::1b~r of brothers and sisters the 

child hc.J. 

(c) Orir;inality R_.tin,:~3: th · tcccher h:1d to rate each child on 

a ...;i:.~plc -~-point ~ cnl·~. 

this •:JD.8 obt::::.incd and rated nA d:..:s-

cribcc1 earlier in this ch:-.ptcr. 

This infor:·.1ation '. Ia .... used in ctuJyiDG hypotheses H 1 and H 3 

.'d::LIIlfiSTF.;.'?IOl>T O:!i' TESTS: 

So¥1c of the :1bovc-:·.1entioncd tests were ad:.lini:.;tcr.)d to groups 

of childr"n u.nd the re3t hnc1 to 1::; :ivGn inc:.ividua.lly . 

Group ad:·.linistra-:ion -,-,as conL~uctcd duri"1(" school hours at tho 

school s concerned. Diff.n.:mt :Jchools c.creed to allor1 testir1{S to 

bJ carried out :1t t~iffe:r-;mt ti~.1C3 of the day and clays of the neek. 

Thus tinct?.blcs ·:1eYe arr.ln_;ed to co:'.lplc t"' ::J.ll th,~ croup tcsting in 

the shortest possible ti~.1e to nini::tisc inconvC:nicnc-.J to the teacher<> 

and c1i:Jruption to the c:chool pro:~:;: L":·J<J 1 but also so that no set of 

chilc~rcn hac~ to conplctc :~.ore tl::.an three tests of acti vi tie<- in 

any one d:-.y . 

In or·.~er to facili trte individual te.stillG, letters ·:1erL. sent 

to the parents of c.ll 230 chilL~rcn, requ-.;stil16 th_ir per~ission 

to see their chilc1/chilc1ron for 1 to 2 hour::; out of school hours 

oi ther in the. c.ftcrnoons, the neck-ends or durin:-:; the school J::.oli-

days and either at the '. tr-iter's hou.:::;:..: , the chilJ ' s :touso or at the 

school. Just over 50~ of th0 280 p~rcnts contacted , replied and 

only t·;;o refused por:-Ji:.;sion to let their children b::! ter-tec1. 

Ti;:1etabl c3 ·,;ere dr:-wm up to test c;,.ch c~1ild individually for 

three-quarter.::; of an hour at a tinJ ( t.,o sep:1rate sec..;ions to 

cover all the tests) anc1 the tmcs ':'.rrar::;cd r:ith the parents. 

Children whose parents did not reply to the l ..:tter were tested 

incl.iviclually durin.:; school hour::; . 
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The croup and inc1ivi.:'.u:ll to::. tir.::; vm:... cor.1plcted in juot over 

fivu r.~onths of continual tcstint;. ),ll the tests werL pres ented 

to the chil-:1rE::n ~· s ".=;c~:..ics", tho n:: tur-.. of t~te t . ..:st:..: be in:; ::mch 

th::.t tl!ic \;as nc:·.r·.;r q_u::.-::tioncd . Th) C·tis I,1tclli_3ence Scc..le na~ 

acLinistered o.s the lo.st +,est of all 1ince it ic th..: only on.; in 

n~ich there :tre obviously 11 correct11 c:.m'.-1Cr3 :end in v1hich pressure 

of tiue · .. o.s involved . E1is typ: of o.tno:..phcr·.; niGht have affe cted 

t he other tc:-; t r c .. ml t::; had it not b..;cn left lJntil the end . 

R->pport · ith the chi lr'lrcn \'.'..:.s ;;cod on the v.hol.; . The children 

S'll'l the experincnt~r se ,-Lrnl tia;:;::> ocfor~ L-roup testing b..:g~;~.n :..:.nd 

s o ·. 1..:.l'C fairly UEH)cl to her proscn~c. In inc1ivictual tostin::;, sone 

chilc1rcn bo.:;an bv· beinc n:;rvou.J 1 ·:1orricd or shy, but very uoon 

~ts specially :.lrr::u.~t:,ed to 

cnhartcC! this Len.s; of o.;ir.:; ::t c::>.::>G n.r 'l their v ery nature also , 

of course, helped. :Iost chilL1rrm enjoyed ::1ll the act ivi tics and 

raany "'t:-.t;:;d this. 

Teacher..:; ere: r'-!quest_c1 to pre3 .mt the ·.;ri tcr ar~ soi.lcone 

(not c. teacher) intL:r::? .'>"C...:u in ci'lildron 1 s .;anes . 

!Tot norc than 20 childrc:n · :.;re ·Lstcd .t one tiJ,,c i n one 

roon. E1.ch child iCl.3 s0at . .::d at a dc':k by hir:J.solf ·.md t he cL:sl~s 

spnccd as ·,iidcly a pa:ct 3.::.; po _::; ible to prevent copying . 

...:..11 instruct ions r.cre stand::.rt1iscd ~-.nc1 pre.::-ontcd clc.:.rly to 

nll r5roups . For thoLe t ests L1 \ihich o::v:~~-tplco were us~d , the 

cxc::.nplcs ·:1erc dro..m on l:.rr·0 p:!. ;c ·~s of c.J.rdbourd ·;hich .ICrJ held 

up so th~t ~vo~· chi ld could soc th~~ . ha soon as the grcup 

started on ..:. tt:st, the c:xpc:riucnter '' mt round to (;::.ch chill1 to 

r.1akc >Urt... he 1~nc·;; r1hc.t ···.: s e __ pect-.)d of hin . 

Since fen t ests wcr.J tir.! , J , children who finished ahc...tcl of 

tho najori ty ·.tor -:; told to <:it quietly until tho others hec1 fini ­

shed or •.:e re allovvcd to continuc; r:i th the next test, instructions 

bcine c.; iven q'l'.ictly ao :1~, no"" to t1iaturb the oth,;r chih~ren . 

"·.11 cor.mcnts c::.nc: titles of pi ctures ' .. Jrt; recorded on the ::ms;··,r 

sheets by the cxp .;rimentcr. For the bi .-;__;C; r c;roups , the expcr i­

raent...:r .;ns aided in this by three helpers. 
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E::tc~-, child , 1s .:mppli~..:d ;,·1i th -~!:.c nccc:::~:.r_v pencils ;...nd cre:.yons 

for ti·!e ~ ::trticulcr test bcir.:c c~on1 • • 

='hv ..;roup t -:sts ., . ;r~.- p:c.; -. on-;;_ ~1 in the cane orc~-.:r to :.:.11 croups 

::..ncl. .:ere: c' ::; follo·.vs : 

l. Torr~nce iTon-V.:rtc.:.l TcstL of Cr~::-.tiv. T~1inkit~~. 

3 . 

' . t . 

5. 
6 . 

7. 
t; . 

9. 

10. 

Gooc~ Pi~urc.J . 

Toy Con;::;tructicn. 

Scribble Colour . 

-· . .. ,_osc.lc;:, o 

P:tinti~ o.nc1 Dr2:; ir:.:; 

) 

) 

) 

) 

Order cUd net r::cttor here . 

11. Oti s Int e!lliccncc Seal~ for Children. 

\'.'hl.!rC teachers :ore willint_, to help, tho acti-ritiu.:: 7-10 wore 

cc.rriecl out by th·.: t.:ach1Jrs thL:--:::;c:lvcs aft .; r the,..- hr.d r...:ccivoc1 

deto.ilec1 instructions on ·.:h'lt ,:m.:;t be s:.dd :-..nt1 n;:.>t .:Did to the 

childrtn. Tho ~ritJr c1rc~ tho con3tructions and no;::;·ics :1nd collcc-

ted c.ll r.1rlt'-'rinls and pcinti~s v.:!en t 1t.Jy 1i.'J.d been conpl Jted . 

IiDIVIJXLi.l .. DLiiiTI8TR.-.TIOl: : 

:_-_1flC r cvcr pcssible (c.n.~ this constitutLc1 :tbout 95~0 of the 

c~svs ) the in.~i vidu:..l t ;.;_ tin.:; ·:.'2.8 conducted in t·: o se:::: sion.::: r:cpo.r-

rt\.:c~ v · ::-~t l::::cst 2-~ honro3 . If it :1·.'.. l "'.o be done o.ll at once, the n 

c. q1,::1rter of c.n hour brCQlc .............. . . ....... _, t :;ken t ..:t .1or.n the t ·.1o 

Tho order of tho t·;S t~ · a:. a.rrnP-eod o th:.... t tho child Yloulc1 

be intereste d, set c .. t case ::!.n~ not influ~nc'-d in hi3 r'"::-pons:!.; by 

pr.Jvious types of t ::st·3. (Thuo (!Aick .rte;..;ponses ,·ms -~iv c;n b.:fore 

In_ tc.ncl;S so thE t ::!. subj-::ct · :ouL'i not r·..:sponc1 .:it!: cl::!.s.:> inst::\ncc:s 

·.1hen Giving ·:;ord ::t-::socic.ticn:J :.nc1 ,·.ninal Sol~tin::; wcs .=;iv .Jn before 

Block Sortinc b0causo the chil~ren g rc.Gp 0c1 the id~~ of sorting 

:·,1Cr o ec.sily when ::!.nino.l·; r:cr\.: used). 

If a child appcnn-1 to be tiri~ 1 ~ rest \ "'"\,.... .. ... t-:1lccn . None 

of tests (except r.L·.kc- ::- - Fi.:;urc) 11.:ts tir:,ed, so -!;he chilc~rcm were 

net forced to thin.l< for ::. lo:n,::: tiu..: ::hen it .1::-.s plain that no 

:~·.ore rcspons,; s ·;oulc~ be: .:..'orthcor.tin:;. I'urtl!cr , it . ; ~.;.L not 
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li::~it . 

othurs, vcr.; little . S OL:C vt' t; __ ;::,or -. t:.llc.tiv~ chiL:rcn h2c~ to 

c:.nr'. :.:~~;c:in, but tl'~c :':tr:o.:;phc:.:.~ ·. '.'.s ~·.l.'l.l .. G r.::::.~c as r.:..lo.xc:d , enj oyable, 

plc..yful nnc1 unhurrioc'. :t possibl v . 

T1ic t\:O ~.:t.J of t~...:..t~; ·.'lo;r..:_ :·. :"..:::ir.i.::;t.::rc d in th.::: followirlti order : 

?::.rt J 

1 . Picture F~oicr~ncc . 

3 . ~.1o.kc-c.-:fi.:;urc- 3. ~orscD~ch I~~b1ot~ . 

,,. , Fi·yrJ.1 Sir.til8.ritivS · ·.· . Stories . 

.:; . :~ni: .. al ~ortin~·; . 

7 . (')uick Rcspon:" vS. 

8 . Inst:- nccs . 

D~tn : 

t ot.:.-.1:: 0.1.' .cores foun,1., ~11 the ~~~t"~ 1. .~::; punch• c'l onto co:·.1put0r 

c ~ra~ , 0~ch variable ' ~ r osu1t3 b _:inn~~ on n n~D J0t of c~rds . 

The :;' .. mchdl c~rcls ·:1cr. chcckr: '1 f or <Jr rors :m('. tho nu~.:l:J cr of 

scor Js in c:'.cl: s-: t of '.1.::1tc: c!l;.:;ck:),: t o s,:,e if !~ = 233 (nu;.lbcr of 

.;ubjccts) u s in~ pro·~r:l.!.l l. (.",11 prc_,:;r:-.r., ... p..;cifi~~= tion:::; a r e c i v cn 

i n _·,ppcn<:i x C) . ;.ny c::..rc:s · .. i th f,'..illch:i.n~ ...:rror;::; nc:r.: r\::pun chcd ::md 

rochuckcJ until ~11 the a~t~ ·~s corr~ct . 

The nc: ·n, At::-.n 1::..r:1 .. '.<;Yi:~t ion anc'l v~.ricmc...: of c2c~1 vari:-.b1c 

'.'JD.S coqpu.t,;cl f'nc~ the seer,;::; for ~~ ch v ::-.ri "'.b1.; tc:st..;c". f or norr.i._:.li t y 

of c'. istribution by !·., _ ::.~ ...: ·:r~ pre ~r :·.~ 2. "·,1 thou,:;i. :feet or· :m:-'.lytic 

cl..istribution.:; :~r-.: not c~-:: ::; iroblc 1Jocc:.usi; thcJ ton~:. to i!l:J.kc the 

:..o..c t or Btructurc !lfuzzy 11
• Th-.: )( 2 t e:st for nc·rn:.-.lity of cl.istri-

id:'..X.i.:'"!ll.E.1 .. n (~ :-1ini~JW:: v :llU(. :: t: f vCOr(.S 
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occurr~ ',lithin on.] v:::.ria'ulc v1:.re suppliccl. ·'.nd tht- scores 

diviclec1 into n suit:tble nun'te:r of c rour:s, the f r cquonci3G of 

scores in e<.~.ch _;roup bcin{j ccunt:;d . ~h..: X 2 for!.ml::. is .. ~iven by 

·x J. =) ( f ~ +~ ) 2 

L.,.__j te 
whGr;) fe: = expected freqw:;nc~/ 

fo = obt:::.incd i'r.::qacr..cy for each cr::.tc..gOI"J into which the 

vo.rio.blc hf'.s been c1iv i<1c.c1 , the ·)XilCctod fr'-qu.ency bein[; the 

number of ca...:es · :hich . hould occur in o. po.rticulJ'.r cntezory if 

thv scores o.rE: nor:.::1lly c1Ltribut0d (~~il ton-3mith, 89) . 

Th3 f\.l.nu."ucntc:l i1 .. p0rt:'.....YJ.C~ of usin.:; only veri."',bles th:1t 

o.rc linon:rly r3latcd to ono o.nothcr , has been ~iscusscd in detail 

in the f:::·.ctor on::.ly+,ic t!L.n;· in C!1~ptc.r II. 

Linenrity of ret;ression v18.s tc:Jto·:L vsin:; the F test of 

curvilincc.ri t-.Y. The fornulo. i G ~iv'-n bJ 

whe re ·}L = 
r = 

' T = 

G -

2 2. ) 
( -ll -I N - (r ,c )<. -"-'"'"--

( I-t() (1--2 
r = 

correlation r~tio . 

Puc.rRon Pro~uct~~nent corr~lntion coefficient 

betwl..vn the t'.:O ·.rorioblcc consic1e1·..::J . 

number of subjcctc. 

nur.:bc·r of ·~roups or ::.rro.y::; into ,-:hich the s coreo 

c.rc c~i vidcd Urd!'cnar, &l) . 

The si3nificance lovol of F ·1~s obtained f r on toblus of F for 

ceGreos of f r eedom n 
1 

= !:~ -G 2-nd n2 = G-2 (Pearson :1nc1 

Ha.rtley, 97). 

Ori.::;inc.lly, it ···:>::: hopc~1 to test over"] p:::.ir of v2-rio.blc:.; . 

Ho·:,c--cr, ~-.fte:r ·:~ri tin,:: e.nd :!:'unninJ PJ'OGr:.J:J 3 for lincari ty of 

rccre~sion on se:v oral t 3Rt -.r ..... ri::'.bles , the 1ritvr reo.liscd th:;,t 

s:1ch c. tn<Jk r;oulcl tc..kc o.pproxin::~.tely lCO hou.cs of :::tctuol computer 

time . T:lCl'C .•ore 8121 pos~iblc v:1rio.blt: c-:>nbinations which could 

bu tested . I'hc: ·:1ri ter tim£ took J. :!:'::tndon sanplc of 121 cor,1bino­

tion~ a.nd tested OLly thJsc for linc::~.rity of r~ ~rcssion . This 

c~.vo so ·:1~ cstLJ".t:J of the rmLb·')r of non-lin__,~..,r· rE:lo.tions hips 

m.1on;:;3t .':'.11 the combino.t icn:- . 
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R3LL:i3ILITY: 

Lcli:-.bilit;:v o:f Yo.ri3blon ·:r:s t ..:stcG. ~·,her ncr po:::siblc by tho 

:::plit- >::.lf mc,ti:">.od [; incc t est- retest ~.1cti1o(:s ·· :JT·") i~!lprc.ctic:lblc. 

! 'he for""tt:.l::t i :"l .;:--1 

I\{ I. :: ?..~ :x .. ~ ·) 
/."!. j --;)1 _ 1. <::;i. 2. I 

~X ,.L.,'j 

\lhcrc x = X-X? y = Y-Y, X :-'.net Y G.r·- the r.lGc-.ns of 2 v:,ric.blcs 

(in this c~s r; 9 o:::.ch ~:':l.lf o; the -.r:.ri::l.hlo :.-2:L'1t; teutcd) c:.nd X and Y 

nrc pnirccl scorGs from occch h~li' of the variable . 

mhis cstiL:- t _ •. ::~...; co·_'2.'0ct--a fer thu full - lon.::;th t est b:,- th:: 

Spc".n:.::m-Brovm ·::·:t:;nsion fornnlo. 

I -r = 2 \'"vz. 

YY.: ·r I 
1-

hc":'::: r 1 is ·~h..; rcli2.bili ty coeffici(;llt. 

Proc;r:cJ.t 4 1 \J..l..; u.sccl to CO!uf'Utc th J rcli::'tility coefficiunts of 

45 vario.'cles 1 incluc1in_: intcr-;cor<.:.r· r l..:li;:,bilitiv8 on the Painting 

&: Dret'.·lin~ vo.ri:;.bL..:s n:.. ~.n inclic:ttion of th:; dc;;rc.c of n..:;rce:·lont 

bct~c'-n the three ratinc s on those v~riublc...;. 

At t hi3 ctc=c, th_ mo3t suit~blo vari~blc.3 of the initir l 

129 nero selected, t::J:in;_; into account their pcrforr.·:~.ncc on the 

t :;st: of norno.lity o.f tlistri~:ution, rcli '-; ilit~- .o.nd linunrity 

of r..:crosLion :--.s ricll :.ts the overall pcrforr:J.Hcc of the subject 

on tho tests . Tho rc ::'..svns J:or droppir.:; -.--'.'..rious v::'..ric.~)lcs o.rc 

c1iscu~:::'-l in Ch .pt0r V. :'h_ f;i.n'.'..l set of vJ.ri c .;lc:> to :; e used 

in tho i'D.ctor o.n:.tl;rtic section, nul.i:; vrf.Jd nine. ty. 'I .cnt·--throc 

other v:~.riaLlcc ~ere rct~inod for U3~ in other statistical 

a no.lys _:::: cone ern eel ·;,ri th h:·potho~.;I1S H 3 2ncl H + Tho fo.ct the. t 

the:;- :. Jre: non-norJ;t.l illl(l. non- 1 incur wo.s not i:J.portc.nt for this 

s~ction of tho.o.nal;siG . 

2'ollo·. :in:;, is a rcsu!_.J of thc ~tops inv<;>lvcd in fn.ctor 

analysis in orc1cr to stady h~rpo;,;;1C8t.S H 
1 

( :...) , H 
1 

( !) ) G.nd H 2 

1 . Tifl':S.LiCORBBL.',TIOHS: 

Besides boin;; the first stop in fo.ctor analysis, th'­

rccul ts of thir- st~.-p ·a0ro used in hyrothosis H .-5 
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I'hc 90 ·:o..ri::~::lus ·.::::l"C corrJlc.'tcd . ith cn0 2n-:.thor usin{; tho 

Pe::J.r..:>on Product- 'i.ionont D.)ti.;.o,1 in •::hich "cho correlation coefficient 

·;·;t· /CCl1 two vo..rirl)lOfJ X :'.nd ·; is sivcn ~~y 
5' . /f .:; ..;.....J Y-1.\ 

j ""' ). ..,..;>~ 2' 
L..l ·:><:. L-·~ 

nhvrc tho ::;yr:~1 o1s lw.v~ the J.sua1 nc:o.ni!'l.,:.;s . The sit;nific mcc 1o··c1s 

of tho coefficients \·1crc O~)~:tincd frJm t :-.t 1 os of r for c":cc;roos of 

frccdcn H-2 = 231 (P._ c.rson :-n<~ ibrtlc:; , 97) . 

Tho \'lri tor Ol'ic;in::-..11~r · -rotc a proc;.rem to co,,1puto the corrol:;,-

tions but the ostinutod run:1inc tL:"c n:~.s too 1c..n::; so it wa.s 

rcwri tton usinc the n.:thoc1 of "r:~cl~inc;11 ucor~....:; cmc1 ~:ldc very much 

fo.stor . (Procro..n 5 ( Ti::1.c.. of run = 7 hourc)) . Uni tics •:Jere put in 

the ci~con~ls of the intcrcorrola.tion matrix. 

2. co: ~.:UlJALITIES: 

One of the best ucthoL~S of cstir.tutinc cor~-:J.un.alities is tha.t 

of squar~d :.mltiplo corrclC'.tions (Siv'IC 1 s) (H~~r!:lC.n 1 58; BrOi'.ne, g) . 

The theory of this ucthoc1 ho.s ·ucon prc:J(mted in Cho.ptL.r II. 

To obta.in STW 1 s, the fir:::;t Atop required is thu inv•.::rsion 

o:t.' the intercorrela.tion co.trix R. This V·J:l.S ncconpli shcd using 

proc;ro.n 6 . 

s:rc 1 s n'Jrc then ca.lculo:Lc1 usint; pror.;ro.n 7. The fornulc. 

is :::;ivcn L'Y 

= I- _J__ 
'(Jd 

'iihero Si.1Cj = cor.muna.li t:;· e:stiu2t0 of vc.ri~:~lo j ::md rJj i~ the 

1 ~-i c omont of the j th ror· :::md cclunn of tho inverted m::.t:ci...~ 11. . 

Th:.: entire intcrcorrc1 "J.tion m:::.trL: R •:!;,..s repunched on ca.rds 

wi th the cor:-1un~li ty .;.)8tir. ... tc::; in c~io...3onr>.ls , us inc prO[;rC.D 8 . 

Since the .:rtcmc1o..i.."C~ vcot5,ro.m for the: cc:~put,,;r ICL 1301 for 

c-:-.lcul:.tin~ ,.:ic;onvo.luu8 o..n:1 t!1cil' a.:-soci o..tcc1 ci:::;onvcctors wns not 

\.~osicncd for u I!ntri::: oi' the crc~.:r of 90 x 90, ::r. ''. Lo.r:ric 

moc1ifLci it fer this pur}Josc (proc;r:.'...rt 9) .:-.r:c'. :~.1:30 ·;,rotc p:rocran 

10 to check th~ rosults . 

Thso cit;'Jnv:~.lue ca.1c:ulction prot;ro.n ( cc~lcu1o.tions by Jo.cobi 
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: cthoc1) ·,;;;.s run for :1 totc..l of 52 :.0ur::.:, t ::-..: co!lvcr:,enco of itcro-

tion n:;n .. :mrc bcint,; sot :J.t . CGJ5 ) 

until ever:' off- diC.GOYlnl clcncnt 

cigcnvo.lucs is ~ 90 x . 5 x 10 - 3 

i.e . itcro.tior1s 111. .. rc continu: d 

~ .0005 . Thu~ the error in tho 

l': ... c pro~;ro.r. co'J.lc1 be hc.l ted ::md r c · t2rLd n.::.;o.in fron r1hcre it 

r·ns stopped . .~t one st:J.gc, the cntir..:; n.:;nory of th:: comput er hnd 

to be punched onto c::<rds ::<ncl thL-n rclo.c~dcd !Jccc..usc the cor.1puter ho.d 

to 1H.: movcJ ::md set '..lp ::--;::<ir-.• 

l.'hc confi:l.encc check proc rc..m L 02 (pro:rc..r1 10) cnlculc.tc:cl the 

y = ;,-;-;_ nncl l. i s "tho n::l. 

int.:rcorr· .. lo.tion r:.::: trix. 
- 7l. 

Tho lc.'rr.;c~ t c1iffor::ncc \'10..3 2 x: 10 : 

most ·:1cro nuch srr.o.llo r. 

In ordvr to a::.; c :;rt:::~in th: num;J :::r of .ne:c-ninc;fu.l, !'el evant, 

" .. mbst:.nt i-rc " fete tors, thre:; method.:. .. :cr~ cr1ployec1 : 

(1) ; . .:.;krec cr::;.ph of :-:11 the ~i.:; cm·nlues in cle::: condin::; order of 

masnituc~c .;o.s plottr:1. Cattt...ll (15) n -:ntions thi::: >.s Qno wo.y of 

s elcctinc f_·.ctors but or.ly .:b (:;n they h:we: bee n oxtract:;d usin.; an 

unreduced mutri:: R. However , the ;•:ri t or thou...:;ht it mig!lt be 

helpful . 

( 2) The percen·~o.:·e contriLution of c:::.ch f c.ctor (or ci:;:mvaluc) 

to th0 tot2.l ;um of nll th-.:; ori;incl S!:C'o ·.n::.; cdcul::.t-Jd . The 

tot .-.1 p ~rccnt . ::; . contr:L1ntio~ of th"' 3 Jl octed f r.ctors should be 

clc~ J on l OC ;.:. ( Hn:~: .. ,ml ~ 58). 

(3) Rot::::.tion (St~p 6) .. _-..::: curried out on t .. :o s ct3 of M f :- ctors, 

one ·:;ith il = 18 and on0 -- ith i:. == 30 (.:Jincc 30 f nc tors seemed to b~ 

indicntJd from (1) ~nL, (2), :mt ~ft :::r r oto..tion initidly only 

18 f:1ctors could b...: rcJla.tivol:.,• easily i d.·::ntificd) . This r;;ethod of 

stt.;.;cs tcd to the •.-ri"c,:;r by Dr . BrNmc of the: -~ -I.P.R , , Johannt..sburt:; . 

T.J.~<:in;3 into c.c count the r .::sul t s of c.ll three of the c..bovc 

mct~10<1s, 11 nns set :::-..t 30 •. 

5. p;_CTOH LO;,DINGS : 

'?he wri te:r •:1rote pro~~r::,;-:: 12 to select c..ll eie;envalues 

?- 0 . 506249 ~7 (\,hich w::ts th:; value of the 30th l::l.r.:;cst ·,igenvnlue) 

::.ncl to cnlcuL.te the r; londin.:_;s on c:.tch f .s:.ctor ~.~ using t~1e forr.1uln 
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;it the sc.me time, thL J:~rccnt::-.c;u contributions of each fnctor 

to the sun of th_ coL~"lun::tlities ·; ]rc calculated . 

Since th..: solutic:n obtc,inc(~ _,:· l'Orl steps l - 5 i::; :--. r:J.::-.thenntic:-J.lly 

:::.rbi tro.:ry on(~ , t!'lc solution c..:.n le.;itin:::.tely to rot::ttcd (using 

ci the:r ortr,oc;on~l or o:~liqn:J ~tx·_s) to obt1.in ~~Lor~.; psycholo,:icc.lly 

mennin_::::.c'ul re:}ul t:: . Ho"L:::.tion ·.:ns .:Lone 11 blind" ::-.ccordin;j to a 

stanclo.rd progra:J (Proc;ram 13). 

Varim::tx rot~1tion i.;; one of the 1::ctter typos of orthogonal 

r otation ( Cn-'ctcll, 15; Hc~rrr.::m, 58). l'he v:1rinax crit rion is 

c;ivc:l by 

i. c. f .:-.ctors o.re rotG.tod tv10 o.t n time o.nc.1 the ''!hole cycle of 

n(m + l )/2 p:.tiriP.:::;:::; repented until V n0 longer incre~aos beyond a 

certnin :.ct number of d·· .cir:::U pl::.cc::;;. 

The writer \Irate a. prc~;rnm to ::~cconpliah thL..:, but w::.s 

unsure of the corr ectness of the results, hence the results obtain­

eel :from Step 5 ·:.ere su:. .• littcd to th ~r .I.P.~, Johc.nnosburc, whi ch 

has :.:tnncbrd rot2tion pro,:::r:::ms . 

Rotc..tions ··ere carried. out for I.i: = 18 ::'.ncl ::1 = 30, but, as 

Dcntioned earlier , the :::ct of ~~ = 30 proved to ~c more meo.nincful. 

O:)l ique rotation · . oul ~1 seem to lie the ickd type of rot::..tion 

in o::-c~cr to ::-;chicvL sinplc ::>tructurc, hut in pr:tctisc the rd3ul ts 

nrc very difficult to int0~prct - for reasons listcu in Chapter II. 

Ho·::evor, thL. wri tcr fcl t thc.t ·"E :>.ttc.:;J.pt ;;-.t this type of 

rotc.tion shoul c1 be: ar.c1 J c.nd hence tric.c1 ( unsucccs:;:;fully) to 

proc,r::1m tho C~;lit:in :::1ethod of o~li~!ac rot::..tion :.s this SC(;DD to 

~;u the ..JOst worthv1hilc ( J .. .mnrici1 "'.nc". S:-,: ;pson, 6 5). :Buc:tusc t~lC 

c.ttcupt f::..ilcd (probc.bly bccr;-.u;:;c not enou:,:h cL tailcd litcrc..turc 
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on the ::.~~thouo invo1 v c d · ~.s ~v:-- il :-.'~'1..: .::..t t:r.o tim..J), the: li. I. P .R, 

V/::lG ~lso roqucstc l t o run tho r ..)::ul ts on t!.:.oir Pl'Om~x ( ci ... litlue 

rotc.ticn) pro~ra:n. Rcsul ts fr~; :.1 both typ'-~:; of rotc.tion ~ro 

rcport-)2 in Ch::..pt·Jr V; thou.,;h only t h ·..: V::".rL.->.x r..:sul ts :~.rc inter-

preted in r\stnil . Tlw ·.-·~rinc,., G ci' rr~sc ~rcncrs in interpretin-G 

oblique r::Jtc.tion':ll solutionu s:::or.J.s justifio.blc to sow~ extent . 

7 . SIG~HFIC.;.IJCE OF LO"\Dil;u-s: 

In report~ of t!w fJ.ctor c..nnl · ·tic~-.1 :.:e::..'.J.lt·: of nest stndios, 

<'n o.rbi tr::r;y vo.luc of + 0. 30 i t ..;c t .:-t.,; the cat-off point for 

selectinc sicnificnnt l o:.din·_-::; on f ::..ctors (Guilford, 56; Co.ttcll, 

15). Vc.lucs of + 0 .1 ::-.nc1 l (·': s :--.r .? (~ '.:>finit~ly not cicnifico.nt . 

1'hL •;1ritc:r fcl t thc.t this pr:.cti:.- : h:~:.., 1ittlo justifico.tion 

.::..nd, therefor---, used the H:;,rrin t .)st of cignifico.nce of fc.ctor 

l oadinc;s in ..... t-.:o.d (Ca.ttoll, 15) . 'I:hL is ,::;ivcn by 

la. .. lj 1,1- IYL .. ~l > tx 
J' (1-h~ 2 ) tHt.-

\'Jhcre t A- = t v:::>.l uc of a. p:;.rticulr-:n P h. vel of sic;nificJ.nco 

( o ~Jt:tino<l fr0,1 t bles o:, . .' t: l:\:~.rson o.nd H~.rtlcy, 97). 

:t~ = lc::..din:s of vo.ria.bl c jon fcctor i 

1~ :nunbcr of 3U1i jects 

M = rrur;<b l:r of f :::.ct ors 

uniqucn..)SS of v~ri. ·.blo j 

th..: di~::;on~l •..:l cn :mt of the ith row :tnd column of 

the invC;rse :·;:ltr ix R -I 

Critic<l t va.lu<.;s s~lectoc.1 \;ore 2.58 (P=.Ol) :::mel 1.95 

(P=.05) f o r c1cc;roco of :frJodo::l r-1 -- 232. Thus nll f :;ctor 

lo:::.din!1S wi th t v.::..lu:)s of ~ ~~.58 ·1crc considered sienific2..nt 

::t the l~ level :tnd their ro3pectivo vo.rietblcs 'lcrc considered to 

be signific:.1ntly lo~<.1cd on th~.: factor concerned. 

8 . L.;TERPHET:..TICl'J C:!!' FACTC.RS : 

E::ch f:.ctor -_ - ~"ts stuL! icL: in C:cto..i1, ta.kinc coGni.::>::ncc of the 

types of vt:>rhbl cs si :;;ni.Lic~ntly hichly locded on it, the velrio.b1cs 

lo::1dcd siGnific::.ntl;r on mor v th:.n onl: fcctor, the vo.riablos with 

zero or non-sicni-'-ic::nt lo ::-. L:in~s on the fo.ctor, the occurrence 

of univoc'1l vc.ric:.blcs 1 the porfor~.1c..nc c c:ncl positions of D.c.rkor 
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v:tri:J. ble:s 1 e:~c . H.-:3 s t::-.tutl prm·icusl~,r , cnly the 'to.:.:il.,::.'.x rccul ts 

vwrc stuc.1i.Jd CL.Yld rcport0C.. in cL:t:~il. 

r.1.:::.nco botv1c::m h:j._..)1 :-.nd lo·1 crc"-_;;i ·i -:;~ _;~roups :Cor us0 in ctudyin.:; 

hypothesis H 3 , the · :r i tor c1ccidcc:. t ,; u .o toto.l scores on tho 

Torra.ncc l'on- Vor])._'.l -:.nd V::.rb::-.1 Tostr: as a V ... 3i3 for com:r;::rison. 

fluency flcxi~)ility ::md O!'i_:_;ino.lit..,· v:::.ri::'.1)lcs of the Torrnnce 

subjects f.J.llin.:; in Ja.ch grou:' · Tour i~_;roups . ·:·ore found to J:c,ke 

too crn.rs ·~ a. di-:tinction Lot\,..::Cn individualJ, sc thu dc.ta WC'..S 

r:sor-:;ea. ir;.to ci:~ht croups or scorc-in·~orv::-ls fro~1 the highest 

to thJ lc~cst scores . 

Then scoroc on oth~~ sclocta~ 7ariablos could bo divided 

into 8 :::;roups on th:: 1:::-:'.;,i::; of the Tcrr:::ncc Test.::;' tlivi...;ions . 

The frequencies of c~rt:...in scorc-int .... r·:o.l;:; .1i thin c1.ch of the 

8 ,:roups ·.:cr....: then CO!.q.>c:.rc:<.1 r crCS3 the 8 [;!'OUpS to :lSCcrt<.:.in 

':Jh'-Jtl·wr c:.iffcrcnco::.. in cr::::..tiv•..: c:.bility (~lS inc1ic::ttcc1 ~)y the 

Torrance Test.::) would iP..flu~ncc pcrfornc.:1.cc on trw:::.; other v.?,ri::t-

tl.;s, viz . the pcrccptu-:-.1 qu::tlity vnrL'.tlo .... and Story cc-.tccqrics 

and ::tl;:;o th0 vo.ri~ . .-.Jlcs of -+.;h..: t'IO ck:;l~o- -of-structurc test.:, 

Structurc.:(: Dr:::.·. ling::; and Stories . P , Q. 9 a nd Story co.to:;ory F 

;;cr~ onittccl b•.:c::m:.;c thor;; wcr(; t1o fow c~scs involved in thcr:1. 

Sicnificanco of :1iffor .. .mcus :. _ .cn.:;st fr~.JC]_ucnci:Js · .. ere o.no.lysod 

us in;::: 

\.h·~rc the synboL .. h::-.vc th0 usu~l sic;nifica.ncc. 

')( 2. tn.blcs for e.::ch v:::r:L~-1~lc ·i.crc c!r.::Hn up -:.nd, '·horc nccccsetry 7 

r,roups conpounch..cl_ so th::tt no tc.blc haa m:Jr(; than 5~ of i -t;s c ells 

\' ith frc:Q_uoncies of< 5 (Sic ~~c-1~ 109) . Conputctions .. o::rc co.rried 

out with the f'. icl of et c:::l cul ::tin.?, r.nchino sine o the cunputor \.as 

no loncer ::..va.il~blc. 

Grc.phs of tho frequency dis tri1• utions of the v::..ri::..blcs 

accorclinc to ~h.~ 8 c:r.-.o.ti·.'i t~- ·~roups ·::or:) dr c.wn. 
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:. sinil::..r ( -x 2 tcJt) L'lvthcd of cu1~lysis r:~s used to study 

the effects of difforinJ cc~rc~~ of ~tructure (or inforffi~tion 

given) in tht: stir.mlus uo.t u:!."ic.l of the 3tructur~.J<.-t . Drawincs 2.nd 

Stories t·:Jsts on th:; cro:-.tivi t~- v~rio.tlcs fluency, flexibility cmd 

oric;inc.li ty cmd also on th:; form vnri~~ble;s. This w:ts done acros s 

the -..·,hole so.mplo to ::tsccrto.in a1:1..y G0ncr::l trcnc"!. :mc1 o.crosu tho 8 

cre~tivi ty erour.s to asc...:rt::..in '.'!hethcr diff er .::ncos in cro::ttiv0 

thinkinc .'l.bili ty .. oulc1 influence these tro.1ds in any ·.-~~'Y . (Hypo­

thesis H 4- ) • Graph:..; . of thor •; rc:~;ul ts · ;ere o.lso <.'!rawn. Contin­

(~cncy coofficicnta, C, ·.:c: ro ::clso c:->.lculo.t-.:(1_, C is n. ,Jeo.sur'J of 

the; 11 extent of o.:..:socic:.tion or rclntion bet• ·01.m t··,~o :::;.::ts of o.ttri-

butcs 11 ~me'. is .:::ivcn J:.y 

\'!hero X 2 is the vc:.luc o.lrcC'.dy co.lculC'.tcd o.nc1 lJ i:::; the totcl 

mmb:;r of cases. C is .::;i~nifico.nt if )\;, is . 

CG~REL:.TIOITS: 

';,'he intercorrcl:·.tion r.ntrix R ·ns studiell to 'lsccrtc.;in the 

roles (if o.ny) plo.yod by th0 7:J.ri...blcs Intolli,.::;oncc level, Birth 

or(1cr, ;.,::e: ...:.ncl P:--.tl1er 1 c occupo.tion in crc:::J.tive pcrformancc (for 

hypothesis il 5 ) , i. c. o.ll si.:;nificcnt corrclc:!:; ions '. •ore: cxtro.ct ec1 

nncl .:::.rc ro,Jortcd in Chc.ptcr V. (r = . 23 o.t P = .01 end r = .17 

at P = .05 l(.;vcl). 

TESTS : 

Corr;)lations of the :~ncloso:l : .. rec.,s :mc1 Ch:m_:in[S Ficur.Js tests 

\'lith creativity v .ric.ble:s ;,...;r__. !J'i;udiod to .:;.:;c whether Schulno.n 1 s 

rosul t::: ·::erJ supported ( Sc~ulnQn, 107) c.nc1 :·r::-.ph.> of exnraples of 

the Quick Rcspcns,;s no:cc~ :::t~sociatiun ... nn~1 Insto.nces tests drc..wn 

to stucl.y llioclnick ' s Q$SOcic:.tiv c hicrc..rchy theory (:.~cdnick, 85, 86) . 

,\11 the r osul ts, . tc.blc::: and crc..phs ncntioncd ~be:vo c:.rc 

reported in Chnptcr V, to.:.;cth-)r ,.,i th intcrprot~tive cooments on 

then. 
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CH.!;.PTE~ V 

RESUL'I·S 

.·, list of the initial 120 v:rriables er.1.ployed appee:.rs in 

Table 1 ~d a list of the final 113 variables actually used in 

analysis, in Table 2. Varic.l.lles .:er e dropped from the test 

battery for various reasons, lmt r.10~~tly because of their perfor­

mance in the preliminary testi~; fo r normality of distribution, 

linearity ancl reliability ::md hence .vill be <liocussed after the 

results of these tests nave 1een rcpori:;ed. 

NORM.~',LITY OF DIS'i'R.IBUT ION: 

.ls mentioned in Chapter IV, all initial variables (except 

some of the obviously non- nornnl P.Q. scores) dere tested for 

normality of distribution of their scores. Table 3 sho•:s the /(2. 

values obtained and the respective .P lev;}l of each value . . 54 of 

the 117 variables h3d si3niiic~ntly non- normal distributions 

(P ~ .005). Of the 54, 22 were dropped because .of their extrc­

t1oly skewed distributions. Th..., se v;...,re .hni.mal Sorting Originality 

and ;.voroce nu.-rnber ::;core, cll tho Block Sortin.3 yariables, all the 

Fi.':;ural Similarities variables, Residential ;,rca, Unusual Questions, 

all the Stories cate.:;ories a nd nll 'Perceptual Quality v:1riables 

except for numbers 7, 10 :md 11. Tht: remaining 32 ·:~ore retained 

boc::>.use none of their distributions was very b.:-odly skev;ed and 

because of their liaport~ce in the factor annlytic test battery. 

F:-tctor o.nc.lysis does not assw.1e normnl distribut ions of the 

variables employed, thou~h normal scor0 distributions c.:~n Q.id 

in c;ivine clo..1rer simple structure (Cattell, 15; Guilford, . 54). 11s 

f~r a.s the non-normally-distributod variables a re concerned, the 

writer decided not to try roscnlinc methods '"'.s these 11m::lkin.:; a 

silk purse out of :1 so·.v' s oar" methods ::-ssume that tho diotribu­

tion of scores in the j)Opulation (universe) is normal. There is 

no information c.s to whether t his night actually be so for these 

variables (Guilford, 54). 

LINE;..RITY OP REGHESSION' : 

Tho results of the random sruitplo of 121 combinations of vnr-



CODE 
NUMBER 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

LIS'r OF INHIAL VARL~BLES 

Age 
hnimal Sortine CatogorieA 
~nimal SortinG Originality 
Animal Sortin·· : Av(..ra_'?;•3 Number 
Bir·c:r. Ord1 r 
Block Sorting Flexibility 
Blodc Sorting Origi!~ali ty 
Block Sorting : ll.vcrag~ :Tumber 
Changing "B'igurcs 
E:nbeddcd Pig1~rcs 

Enclosed Ar eas 
Father'~ Occup~tion 
Fi5ur~l Similarities 
Ficural Similarities 
Fi~ural Similar-ities 

S­
C. 

T .u . 

Figural Similarities 0 -
Fie;;ural Sinila!.'i ties T­
Good Figures Category l 
Good Figurss Catc·_;orJ 2 
Good Fit;urc s Category 3 
Good Figures Category 4 
Good T!'igures Category 5 
Good F-igures C-:ttl~sory 6 
GooJ Figures: C!::::mg,~ Uumber 
Hidden Fi gures 
Instances Fluency 
Instnnc Js Flexibility 
Instance~ Originality 
Line Me1nings Flu2ncy 
Line ;.1eanincs Flcxibili ty 
Line r.Teanin~~s Originality 
Line M:anin::;s Movement Score (P. Q. 12) 
Line Meanings Form 
r.!akc- a-Fi,:;ure Fluency 
Make-a-Fi;;ure Flexibility 
Make-~-Figure Originality 
Make -a-~igure : Avera~e Number 
Mnke-a-Figur~ ~orm 

:.b.kc:!-a -Figure Movement Score ( P. Q. 12) 
Mosaics: N"umber of Pieces 

145 



CODE 
NUII'IBETI 

41 
·1-2 
43 
41~ 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
8U 
81 
82 
83 
84 

TABLE l 

- c~ntinued -

V ~RIABLE !TAME 

r,rosc.ics Originality 
Odd ~nimclG Cat~gories 
OdC. ;~nimalr Originality 
Originality Rating 
Otis I. Q. 
PaintillB Origin~lity 
Painting: Use of colour 
Painting : Ability 
Painting: Detail 
Drc-.wing Crigin::1.li ty 
Dn.wing: Ability 
Dra'·:irl£: Detnil 
Picture Preference 
Quick Responses 
Residential Area 
Rorsc:ilo.ch Fluency 
Rorschach ~lcxibility 
Rorschach Originality 
Rorochach Movement Score (P. Q. 12) 
Sc:!:'ibbL:· Colour: Nunb c, r o:i.' Colour n 
Scribble Colour: Number of Spaces 
Siblinc; Numbf.r 
S tvriL . ..J Fluency 
Storir:s Originality 
Structur ed Drawings Flcxibili ty 
StructurGd Dranint; .. Originality 
Struct'.lr~:cd Dr::..1in.r:.3 Zlr.boration 
Structur._d Drawin;:ss Foro 
Structured Dra·:rings: Changv :rumbt:r 
Toy Construe tion: Nur-:brJr o-f pie cos 
Toy Construction: Ori]in~lity 
Toy Construction Form 
Picture Con~truction Originc.lity 
Pictur.: Construction Elo.boration 
Incor:.:tplotc Pictures Fluency 
Inco~pl~tL Picture3 Flexibility 
Incomplete Pictur0s Originality 
Incomplc t e Pictures Elabor.:.tion 
Circles Flu.c-:ncy 
Circles Flexibility 
Circles Originality 
Circles Elaboration 
Torrance Form 
Ask and Guess Fluency 

14-6 



CODE 
NUMBER 

85 
86 
87 
88 
89 
90 
91 
92 
93 
9-l-
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
lll 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 

TAT3LE l 

- continued -

Vil.RD\BLE NAME 

Ask and Gucs:.. Flexibility 
Ask qnd Gues0 Origin~lity 
Prcdact Im.provcm ~·nt Fl ue:ncy 
Product I,nprove'"tent Fl e:-:ibilit:r 
Pror~t..'d lm})rovt:r.:1.nt Clri~;:i.ncli ty 
Unusual li,:-;c.•s Fluency 
Unusual Usf,s Fh·xibili t:,~ 
Unu.su:..l Uses Orit;inali ty 
Unusu:::tl Questioas Fluency 
Unusual Questions Originality 
Just SupposL Flue~cy 
Just SuppOI":t; rlexibility 
Just Suppose Originality 
Stories Categ0ry A 
Stoires Cn.te __ .ory B 
Stoires Category C 
Stories Category D 
Stories Category E 
Stories Cntegory F 
Stories Category G 
Storius Cate~ory H 
Stories Category J 
Line Hcanir~gs P. Q. l 
Line Itieaninc;s P. Q. 2 
Line Meanin3o P.Q. 3 
Line Meanings P. Q. -~ 

I; im: Ueaninc:;s P. Q. 5 
Line Meanin,;n P,Q. 6 
Line Meanings P.Q, 7 
Lint:? Meanings P. Q. 8 
Line Meani~s P.Q. 9 
Line Meanincs P.Q.lO 
Line Meanings P.Q.ll 
Torranc E:- P. Q. l 
Torrance P. Q. 4 
Torr2nce P, Q. 7 
Torrance P.Q. 8 
Torrance P. Q. 1 0 
Torr<.mce; P.Q. ll 
Str"'ctured Drawings P.c;. 
Strt.ctun:d Drawin::_:s P, Q. 
Structur_d DrawiP"'"",::; P. n. 
Structured Dra ,ings ? , Q. 
Structured Dr~v:'ings P. Q. 

l 
'7 
I 

8 
10 
ll 

147 



CODE 
:NUMBER 

TABLE 2 

LIST OF FINAL VARIABLES 

Nl~ OF VARIABLE ---------------------------- -----------------------------
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

Ar:,c 
AnimcJ. Sorting C<.J..tegories 
Birth Order 
Changing Figures 
Embedded Fi5urcs 
Encloo"'d :.reas 
F~ther 1 s Occupation 
Good Figur·2S Catetjory 1 
Good Figures Category 2 
Good FigureD C~tegory 3 
Good FiGures Category !\-
Good Figures Category 5 
Good Fi~ures Category 6 
Good Ficures: Clli~nge Number 
Hidden Figures 
Inst~nces Fluency 
Instanc~s Flexibility 
Instanc8~ Originality 
Line Meanin~s fluency 
Line Meanings Flexibility 
Line Meanings Originality 
Line Meo.nin::;s P. Q. 12 
Line Mcanin:;s Fcnn. 
Line Meanings P.Q . 7 
Line Meaninr;c P.Q. 10 
Line Meaning~ P.Q. 11 
r~~e-a-Pieure Fluency 
M:l.k:e-u-?igure Fl exibility 
~fukc -~-Figure Originality 
Makc- 3.-Fi;::;ure: "'.vcrage Number 
I,L-Jce - a-J!'ieure Form 
r.:.•.ke --~-Figure P. Q. 12 
Mosaics: Nuz,tber of Piece::: 
Mosnics Ori cinality 
Odd Animals C~tegorics 
Odd Anim~1s Originality 
Otis Intelligence Sc~le 
Paintin;_; Originali t"J 
Painting: Use of Colour 
Painting: Ability 
Painting: Detail 
Draning Originality 
Dra' ·ing: Ability 
Drawing: Detail 

140 
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NUMBER 

45 
46 
47 
48 
49 
5C 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
7(J 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

TABLE 2 

- continued -

NAME OF v;.RL.BLE 

Picture Preference 
Quick f..lsponRes 
Rorschach J!'luc:ncy 
Rorschach Flexibility 
Ror~chach Ori3inality 
Rorsc{lach P. Q. 12 
Scrt·obl e Colour: Number of spaces 
Siblin: l~uu1ber 
Stories Fluency 
Stories Originality 
Structured Drawin~s Flexibility 
Structured Drawings Ori[,incli t;-,r 
Structured Dro.r:ings Elaboration 
Structured Drav1ings For n 
Structured Drawings: Chang,; Number 
Structured Drawings P. Q. 10 
Structured Drawin3s P. Q. 11 
Toy Com;Cruction: number of Pieces 
'Loy Construction Originality 
Toy Construction Form 
Picture Construction Originality 
Picture Construction Elaboration 
Incomplete Picturts Fluency 
Inccmplc t e Pictures Flexibility 
IncoL1plete Pictures Oricinality 
Incompl ete Pictures Elabor~tion 
Circles Fluency 
Circles Flexibility 
Circles Ori:inality 
Circles Elabor~tion 
Torrance Form 
.h.sk and Guess Fluency 
Ask and Guess Fl~xibility 
Ask <:1nd Guess Originality 
Product Improv0mcnt Fluency 
Product Ioprovcment Flexibility 
Product Improvement Originality 
Unusual Us 2s Fluency 
Unusual Us .:.;s Fle:(ibili ty 
Unusual U~o~ Oricinality 
Just Suppose Fluency 
Just Suppose .Flexibility 
Just Suppose Originality 
Torrance P. Q. 7 

149 
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TABLE 2 
- continu0d -

CODE 
NUMBER N.J.m OF V.'.RL'I.BLE 

89 T~rro.nce P. Q, 10 
90 Torranc e P,Q, 11 
91 ~;torie..3 Ce.te":ory A 
92 Storio:c Category B 
93 St ories Cate~ory c 
94 Stories Cc.te.:ory D 
95 Stvri.es Co..te~ory E 
96 Stories Categ ·ry F 
97 Stories Category G 
98 Stori ·:s CategolJ· H 
99 Stories Category J 

100 Line Meanings P.Q, 1 
+C1 Line Meanings P.Q. 2 
102 Line Meaninr:s P. Q. 3 
103 Line i:vleaninf::S P. Q. 4 
104 Line Mea.nings . P. Q. 5 
105 Line Ms::mi!l{;S P.Q, 6 
1 06 Line ·~ 0 P, Q, 8 1"eanll1C:J 
107 Line ~lfeanin[;S p. Q. 9 
108 Structured Drawincs P.Q. 1 
109 Structured Dr::J.wir..::: s P , Q, 7 
110 Structured Drawings P, Q. 8 
111 Torrance P.Q. 1 
112 Torrance P . Q. 4 
113 Torrnnco p. Q. 9 
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TABLE 3 

"X1'VALUES :!<'OR UORn'\LITY OF DISTRIBUTION OF VARIABLES 

V ;.RL'i.BLE 1\2 DEGREES · O:P p 
NU~.ffiER VALUES I<'REIDO:::,~, df LE'!EL 

1 23 . 31 6 , 001 
2 9. 71 6 ,10 
3 3- ~ . 20 16 ,005 
4 625 . 32 17 <.< . 001 * 
5 45.·30 8 <. ,001 * 
6 5452 ;19 6 << . 001 * 
7 5236. 20 10 <.< . 001* 
8 101.69 16 <.. ; 001* 
9 9.16 13 . 75 

10 15. 59 7 . 025 
11 24.12 13 . 02 5 
12 12.82 6 . 05 
13 14.17 10 .15 
14 63.36 15 <... . 001* 
15 96. 46 13 < , 001* 
16 372 . 62 8 <<... , 001* 
17 10~35 10 . 40 
18 5. 24 10 .80 
19 17.53 11 . 10 
20 23 . 58 11 . 015 
21 25.07 14 . 03 
22 30.77 5 <:, , 001* 
23 85. 59 5 <. , 001 * 
2' -t . 29.86 17 . 025 . 
25 30.36 17 , 025 
26 20. 43 14 .10 
27 20. 65 11 . 03 
28 25. 82 13 ,025 
29 28; 52 18 .05 
30· 20, 39 11 • 04 
31 23 . 23 11 , 02 
32 75; 37 11 < , 001 * 
33 55,C7 16 < , 001* 
113 158; 52 8 <<. . 001 * 
116 59 . 43 11 << , 001 * 

These number~ refer to the list of initial variables 
given in Table 1 , Variabl~s marked * ~re si_:-nific-
antly non-normally distributed at . 001 l evel. 
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T.A:aLE 3 

- continued -

VARLi.BLE 'X2. DEGREES· OF p 
N{h,ffiER VALUES FREEDCM2 rlf LEVEL 

127 57. 86 1.~ < . COl* 
34 24 ~26 16 .10 
35 8;23 10 • 60 
36 27 . 4-8 15 . 025 
37 73;25 6 <. 001* 
38 57. 84 15 < . 001* 
39 16/r ; 57 18 <.. . 001* 
40 81 ~ 20 12 < . 001* 
41 53 . 62 7 .::.. ; OOl* 
42 8. 78 8 ~40 
/~3 29 . 25 13 ~005 
44 2;65 3 ~ 50 
.;.5 10; .;-3 13 .75 
L'c6 21 .15 13 . 06 
47 14.28 12 . 25 
48 20. 36 14 .10 
49 19;65 12 . 07 
50 16. 79 8 . 025 
51 14.2.8 9 .10 
52 5. ::58 6 • 50 
53 13;17 12 . 40 
54 19.11 12 . 10 
55 94. 89 8 < . 001* 
56 23;12 13 ; 04 
57 20. 53. 17 .25 
58 20. 32 13 . 10 
59 216;18 1:~ < . 001* 
60 59 .ot~ 7 < . 001* 
61 23 . 04 11 . 02 
62 2c;03 8 . 01 
63 26• ~6 . 1,; • 025 
64 23 ; 59 15 . 06 
65 32 ~ ~5 15 ;005 
66 36;54 20 . 02 
67 72; /~ 7 12 < ;001* 
68 75;62 16 < . 001* 
69 52;77 16 < ; 001* 
27 15.13 10 ;lC 
28 53.86 13 < ; COl* 
70 56; 54 11 <, . 001* 
71 22;47 14 . 10 
72 4C ; 52 6 < . COl* 
73 73.20 6 <. . 001 * 
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TABLE 3 

- continued -

';ARIABLE X2 DEJREE OF p 
lmMEER '.'ALUE FREEU::M _ L!':VEL 

74 3~) . 08 15 . 01 
75 73 . 83 7 < . CDl* 
76 37;24 10 .::. , 001* 
77 33 . 65 16 , 01 
78 l G,J.O 12 • 50 
79 35. 97 17 . 005 
80 35;82 13 < ; COl* 
81 27. 87 l-~ , 02 
82 38.26 15 , 001 
83 ll .ll 15 . 75 

122 61.10 18 < , OCl* 
123 41.35 14 < ; C'Jl * 

84 42 ; 92 ll <.. . GOl * 
85 28. 82 16 , 025 
86 22;34 13 . 05 
87 22 . 52 10 , 02 
88 25;63 8 . 001 
89 25.56 14 . 03 
90 30.68 18 ;025 
91 18;98 9 , 025 
92 28. 01 14 ; 02 
93 63·t; 78 9 << . 001* 
94 50.~ . 88 5 <<.. ; 001* 
95 15. 47 10 ;10 
96 30. 36 9 ; COl 
97 6. 87 10 .75 
98 66.63 4 < . 001* 

102 6L9C. 3 < , UOl* 
104 101, 7 ~ 4 < , 001* 
105 10 . 16 4 . 05 
125 gca;76 3 <<- , 001* 
117 647; 03 4 << . COl * 
118 l2C. 92· 8 <<- , 001* 
119 687.55 15 <.< ' 001"*" 
110 251. <';.6 3 <( .cx:n* 
112 970 . 31 8 <<- , 001* 
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io.blcs on the F test of curvilinc:1rity, :-· rG t;iven in Table 4 . :.11 

except thr~e pairs of v~riab1os ~r2 linearly related to one another. 

The three po.irs art; sicnifico.nt1y non-linc:.r1y rulc.t0d o.t the 1% 

level . This constitutes :-bout 2 . 4~ of the random sample. The 

amount of error this perceJltoce introduces. into tho factor analytic 

re:::;ul ts is difficult to estim:1to. However, in vi-...m of the small 

porcento.0e o.ncl the sma.ll prob:::.bili ty of non- linear relationships 

between v:1rio.ble::; ( remer::berin5, too, thn.t normal distributions o.lso 

incre~.se . the chancGs of line -~r relationshipo - Cattell, 15 ; 

Guilford, 54), it ·.v:ls nssu:1ed. 'lll v::.riables included in the test 

battery were linearly relo.tcd to one :mother. 

MEANS , STJ..NDA.~ill DEVIA.TIOHS iilm R,;,NGES OF SCORES: 

The o.bovc vo.lues for all the final variables o.rc listed in 

Table: 5. 'rhe Slil.alL.;st rc.nge of scores is 

and the lar.:;e:st is 665 ( Stories fluonc~·). 

4 (Toy Construction form) 

~he majority of the 

r::mge.:; ~re fairly 1::-rc·J ::1nd, therefore, :c.d0quo.tc. 

RELIABILITY 

Reliability coefficients urJ ~lso rvrorted in Table 5. Coef­

ficients co!::1put2d usin.:; the :pli t-ho.lf oethod o.re marked. * Other 

cstin~tos (for variables whose coefficients could not be calcu­

lated by cny of the usual mothods) o.ro the respcetiv0 connnunalitics 

of the v:::.ri:::..blcs concJrnecl . Since (" .., b ) 
..Y·· =h.. '- + .-
d 0 ~ .} 

i.e. rcli~bility ~ cornnuno.lity + specificity of o. variable, such 

c. value is probo.hly o.n undcr-estim'ltC of the c.ctuo.l r eliability 

coefficient which could be cilcul~tod by the test-retest method. 

As cc.n be seen, all relio.bili ty CO..)fficicnts ,J.re well above 

the vnluus of r ~t both the . 05 (r=.l7) ~nu . 01 (r=.23) levels 

o:;..· .:: i .::nific2.nce. Thus it can be sc.id that :.1ll tho variables used 

W:)re r cli:.1blc. 

Inters corer l'elio.bili ty co0ffici0nts for thG paintinc o.nd 

dr2.winc; ::-.sscssments arc r eported in To.blc: 6. There .,.,.Jre three 

r~t ,_rs ::-.nc1 hence three scoros for each typo of assessment. .~11 

coefficients ar c sienificunt ~t the .01 level of prob~bility or 

bet tor, except for P£tintinc; Detail ( ro.ter1:: 2 and 3). It thus 

seems v:>licl to assumG that the r aters wore assGssinc the paint-
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TiJ3LE 4 

F Vi>.LUES OF LINE:.RtiTY OF REGP~SSION TESTS 

OF RANDOMLY-SELECTED: VAB.IABLES 

VARIABLE 
CODE VALUE Nl N2 %LEVEL OF 

liTUMBERS'" OFF SIGNIFICANCE 

1/2 Cr . 77 5 226 :> 25% 
1/J 1.20 5 226 25c;;_ 
1/4 0 . 79 5 226 >25~ 
1/5 1.09 (:" 

:J 226 >25~ 
l/6 0 .19 5 226 >25% 
1/7 o. 56 5 226 >25~ 
1/8 (;. 75 5 226 >25% 
1/9 c. 5 ~· 5 226 >25~ 
1/10 G. 02 5 226 

( 1 
>25/0 

1/ll l. 4-0 5 226 25% 
l/1.2 0 . 84 5 226 > 25"" - ,v 

73/74 1.39 5 226 25% 
73/75 1.12 5 226 25% 
73/76 1.39 5 226 25~ 
73/77 o. 35 5 226 >25% 
73/78 2 . 13 5 226 5% 
73/79 0 ; 78 5 226 >25% 
73/80 0 .67 5 226 :> 25% 
73/81 1. 09 5 226 > 25j~ 
73/82 0 ~ 6(} '5 226 >25~ 
73/82 0 .83 5 226 .> 25% 
73/8.~ 0.80 5 226 >25% 
73/85 0.93 5 226 >25% 
7~,/75 l.Cl 1·t 217 25% 
74/76 l) . 9-~ 14 217 25% 
7L~./77 1. c~2 14 217 10f; 
74/78 0 . 84 1 1;. 217 >25% 
74/79 1.05 1 4 217 ::>25~ 
74/80 1.2·; L ;. 217 25~; 
74/81 1.19 l ~- 217 25% 
74/82 2. 02 1 4 217 5% 
74/83 1.11 l<~ 217 25% 
74/84 1 . 58 1 4 217 5% 
74/85 L24 1 4 217 25% 
26/27 0 ;17 13 218 > 25% 
26/28 2. t,...f, 13 218 5% 
26/29 1.71 13 218 5% 
26/30 1.31 13 218 2ro1 ?!·' 

~R0f ~r to List of Variabl e-s £;i V(:n in Tab1 c: l. 
Pairs of variables ::ark(•d * are sit:nificantlv 
non-linc1.r1y related at t.w l~ lev~·l. ~ 
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TABLE 4 
- continued -

VARIAJ3L:G 
CODE VALUE lU N2 % L:SVF.L OF 

NUlVIBERS OF l!, S IG ~HF ICA1WE 

26/32 o . 35 13 218 > 25~~ 
26/33 1.85 13 218 o' 2 . 5,J 
26/3: 0 . 96 13 218 > 25% 
26/35 1. 11 13 218 /25% 
26/36 0 .96 13 2].8 725% 
26/37 1.43 13 218 10% 
2/l 0 , 31 5 226 "/ 25~ 
3/l o.t,.2 15 216 ">25% 
4/l c . 53 16 215 /25% 
5/l 0;60 7 22·~ 

crt / 25,' 
6/1 0~ 58 15 216 ? 25% 
7/1 L03 5 226 /25% 
8/1 0 ,58 9 222 7 25% 
9/l I) ; 96 15 216 725% 

10/1 0,77 12 219 ?25% 
11/l 1.31 11 220 25% 
12/1 () . 1~4 1 0 221 >25% 
7'V73 1.30 1t~ 217 25% 
75/73 0 .65 6 225 ?25% 
76/73 1.51 9 222 10% 
77/73 L CO 1~ 216 > 25% 
78/73 0 . 93 12 219 > 25;; 
79/73 0 ,60 16 215 725% 
80/73 2 ~21 12 219 1%* 
81/73 0.19 13 218 /25% 
82/73 0; 36 li!. 217 ·;:. 25% 
83/73 0;70 1.~ 217 /25~; 
84/73 L59 10 221 10% 
85/73 0 , 88 15 216 /25% 
75/74 1.05 6 225 25r; 
76/74 1.oc 9 222 .>25% 
77/74 1.07 15 21t.; >25% 
78/74 0 ,63 1 2 219 /25% 
79/7~ 1.46 16 215 10% 
80/7:+ LOO 12 219 ?25% 
81/7:l L67 13 218 10% 
82/7~ 0 ,65 11~ 217 7 25/~ 
83/74 o ; 57 1-'r 217 >25% 
84/7tr 0 .73 10 221 725% 
85/7.,. 0 ,70 15 216 ;> 25% 
27/26 -2.19 1C 221 2.5% 
28/26 0.1 4 12 219 /2 5% 
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TABLE 4 
- continuEd -

VARIABLE 
CODE VALUE Nl N2 % LEVI;L ~F 

NUr;lBERS OF F SIGNIFICANCE 

29/26 c~.n 17 214 > 25% 
30/26 c;s1 10 221 > 25% 
31/26 0;79 1(; 221 > 25% 
32/26 1;4C 10 221 10% 
33/26 0,63 14 2i7 > 25% 
34/26 1~89 7 22-~ 10% 
35/26 o~~:-3 10 221 >25% 
36/26 0~48 13 218 ;> 25% 
37/26 '1~39 15 216 10% 
27/28 -0~93 10 221 > 25% 
27/29 L83 10 221 5% 
63/64 o; 59 6 225 > 25% 
63/65 o;32 6 225 >25% 
63/66 0.46 6 225 >25% 
63/67 L53 6 225 >10% 
63/68 C76 6 225 >25% 
63/69 0.68 6 225 > 25% 
63/70 0,68 6 225 > 25% 
~ 6/57 C,96 11 220 > 25% 
46/58 1.38 11 220 25~ 
46/59 0~9c 11 220 > 25% 
46/60 o. 57 11 220 > 25~ 
46/61 1;cs ll 220 > 25% 
46/62 1.06 11 220 > 25% 
28/27 0.17 12 219 ;;> 25% 
29/27 0;52 17 214 > 25~~ 
64./63 0;6.-t 10 221 > 25% 
65/63 0, 50 7 224 > 25% 
66/63 ~-' ~ 63 1-:>; 218 .> 25% / 

67/63 1. 58 14 217 ';> 5% 
68/63 0,20 14 217 > 25% 
69/63 1.27 18 213 25~ 
70/63 .~.12 11 220 0.1%* 
57/46 2.39 6 225 2.5% 
58/46 1;65 13 218 10% 
59/46 3;09 8 223 > .1%* 
60/46 0,72 7 22.; > 25% 
61/46 1;os 12 219 > 25% 
62/46 0.45 11 220 > 25% 
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~i.BLE 5 

MF • .'.lTS, STAIIDARD DEVIATIONS, VMUAI,YCES , E.ANGES ll.ND R.ELIABILITY 

ESTil.fATES OF Fir;.L v;.RIABLES. 

STMIDARD H.AlfGE r' 
VARIABL.: r::=LN :t:':CVL'..'UON VARB.NCE OF REL IABUITY 
NUMJ3ER'~ X S V SCOF~S CCEFFICIE:IT 

----------~--------------

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2t~ 

25 
26 
27 
28 
29 
30 

6. 61 
2 . 38 
2. !~2 
s;s~ 

2. 71 
11 . 99 
3 ~ 6·~ 

10.64 
8.87 
3. 18 
5.17 
0 , 69 
1.06 

24.79 
13.24 
22.29 
15.54 
11. 01 
18~16 

13.59 
11;31 

6.35 
L; 2 o 97 
1.45 
5.17 

10, 68 
6. 25 
3.20 
4 .16 
3.20 

0.62 
1 ,10 
1.37 
l. -i-0 
2; 02 
4.40 
L78 
3~75 
3.91 
2. ·~5 
3;15 
1.29 
1.61 
7.93 
4. 22 
7.96 
5. ·~0 
8, 81 
6.28 
:r , l6 
7. 60 
6.58 

1 .~ . ::a 
L55 
3~ .:j.l 

4 . 61 
4 . 20 
2.45 
2 . 58 
1.20 

(l , 38 
1.39 
1.88 
L96 
:l , 08 

19.30 
3.17 

14.10 
15. 3li 

6, 00 
9. 92 
l. 66 
2 . 60 

62.90 
17 .so 
63 . 40 
29.20 

121.20 
39 •. ~o 
17 . 30 

127.90 
( 3 . )0 

20';.80 
2. 40 

11. 60 
111,.. 10 
17.60 

6 .. 00 
6. 66 
1 . 44 

5. 5.;.8. 4 
0- 6 

"1- 9 
5. 3.;.12 

C:..7 
3:..28 
1:..7 
1:..21 
0.:..22 
0-ll 
0:..14 
().:..5 

0:..5 
6.:..40 
0.:..17 
4.:..57 
4- 37 
1 .;..65 
5.;..40 
5-27 
0.:..41 
C-33 
6.:.91 
0- 8 
0-22 
0.:.28 
1.;..17 
1.;..11 
0-1 5 

1.2-.+ . 0 

~ These numbers refer to the list of final variables 
given in Table 2. 

• 56 
~.';.9 
. 82 
.67* 
; 58 
~ 85* 
; 53 
. 74 
. 72 
. 76 
. 77 
• 79 
.75 
; 87 
,82* 
.70* 
;68* 
; 59* 
.86* 
. 82* 
. 74* 
• 51 
.77* 
. 66 
. 90 
;93 
. 84 
. 78 
• ~7* 
• 53 

Alteraate - item correlati ons extended by Spe::.r:nan- Brown 
foroula are marked *. All other reliability e~Jtimates 
arc communalities. 
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T.hB"LE 5 
- continued -

STAJifDAHD PJdifGE r' 
VARIABLE rmAN DEVIATIOIT v:~RIANCB OF HEL I.AJ3 JL ITY 
:m:.IBER x s y SCORES COE:PFICIENT 

31 18.16 3. 54 1.25 3- 32 , 88* 
32 2. 0-+ 3. 38 1.14 0-113 . 47 
33 25& 56 9. 51 90. 40 1-~r5 . 40 
34 1.04 l. 32 l. 74 0- 7 ' A • ~r•r 

35 5. 74- 1.61 2.60 2-10 . 60 
:J6 9 . 73 6. 94 48. 20 0- 38 , 80* 
37 11u.21 9 • ." 2 88 . 70 81-132 • 61 
38 15.04 2 .16 4. 67 8-21 • 61 
39 13.29 2. 0:~ 4.16 8.:.20 • 5 -~· 
40 11.79 2. 39 5. 7l 6-20 • 57 
41 12.76 1. 87 3.50 7-19 • 63 
~.2 7.46 l. 66 2. 76 3-ll .67 
43 6.85 1 .41 1.99 2.:..11 .65 
44 ) .50 0. 97 o. 9~~ 0.:..6 • 58 
45 6, (;0 2 . g.~. 36. C') ().;..12 • ,~1 
46 19 .17 6.15 37. 80 2-36 • !~3* 
47 10; 6/t 2. ~2 5. 86 2-39 ~79* 
48 7.73 3. 02 9. 12 1.:.18 . 75* 
49 9. 98 7. 84 61 . 50 0-.~9 .68* 
50 7. 30 7~96 63 . ,~o 0- 53 • 58 
51 37. 22 13. 75 189 . 00 6.:.60 • 49 
52 2.14 1.31 1.72 0- 8 ,81 
53 111.:)0 72. 8~. 1246 16-681 ; 89* 
54 1.83 2. 06 ·~ . 2'1' ('.:.1 5 . 81* 
55 6.79 l. 75 3.06 2.:.17 • 50* 
56 6,16 3 ~99 15. 90 0-19 • 5t~* 
57 52.45 21.31 454 .lC' 11.:.14-0 • 64 
58 31.88 13 . 82 190. 90 16-48 ;79 
59 8 .24 2.17 -~ · 71 2-18 • :f.3* 

60 5.95 l. 59 2. 53 0.:.1C . 77 
61 9.16 L92 3.69 0-13 ~ 80 

62 25.23 1C. 63 113. 00 5,;_ ;.2 ;48 
63 2. 62 L82 3. 31 0.:.14 . 40 
64 L86 o; s1 0; 66 0.;..3 . 37 
65 1.31 1.65 2. 72 Q,;_6 . 37 
G6 9. 85 6; 20 38. ! •. ~ 0.:.30 . 5~-~ 
67 8, 73 1. 78 :J .17 3.;...10 . 86 
68 7.26 l. 76 3.10 0.:.10 • 73 
69 10.50 7. 20 51.84 0.:.16 • 7tl 
70 17,-"r5 10 , 8.~ 117. !,.0 1-63 .64 
71 6.31 3 . 49 12.18 0.:...17 .96 
72 ~~ . 88 2. 52 6.35 0-13 .90 
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TABLE 5 
- continued -

STAliDARD RiiJWE r; 
VARIABLE ~.'lEAN DEVJ.ATIC?f VARIANCE OF RELIABIL ITY 
NUMBER X G v SCOEES COEFFICIENT 

73 5. 84 5. 66 32 . 0l 0-42 . 63 
74 13 .22 9.68 93 . 70 0-59 ,80 
75 18.01 5. 78 33. 41 0-29 . 79 
76 1.00 1.22 1 A() 

• '"r _. 0.:..6 .68 
77 7.04 3;22 lCi o 37 0-18 .92 
78 7 ~ 65 3 .• 18 10,11 0.:..14 . 87 
79 ? .58 ; . 94 15.52 0.:..22 . 94 
80 5.90 2 . 72 7.-tO 0.:..16 . 91 
81 5 ~27 4. 38 19. 18 0-26 ;84 
82 .~ .23 3 . 27 1 (1 , 69 0.:..20 ;sa 
83 2 . 58 1.79 3. 20 o.:.G . 83 
84 3. 80 l. 75 ) . 06 0.:..14 ;81 
85 4.13 2 . 40 5. 76 0.:.18 .83 
86 2.88 1. ·~6 2;15 0-9 .so 
87 1.16 1.70 2 . 90 o.:.14 . 67 
88 3;22 1.68 2 . 82 0.;..10 . 91 
89 1;87 l. .+G 2.13 0 .:..9 ; 8s 
go 3~65 L62 2.62 0.:..10 . 76 
91 0.78 0~ 96 0 . 92 0.:..4 .:.. 

95 0 ; 34 0 , 60 0;36 0.:..3 :.. 

97 0~ 87 1.12 1.25 0.:..4 :.. 

98 1.30. 1.00 l.CO 0- 4 



TABLE 6 

INTERSCORER RELIABILITIES ON PAINTING AND DRAWING VARIABLES 

VALUE V_'\LUE 
VARIABLE SCORERS of r 1 of F 

1 Ininting - Ori~innlity 1/2 .65 170;84 
2 Painting - Originality 2/2 • 53 90~37 
3 Painting ~ Originality 1/3 ; 54 94~18 
4 Painting ~ Use of Colour 1/2 . 72 252.81 
5 Painting - Use of Colour 2/3 ;1s 7;73 
6 Painting ~ Use of Colour 1/3 ;49 74;75 
7 Painting ~ Ability 1/2 .. 61 138;93 
8 Painting ~ Ability 2/3 .33 27.39 
9 Painting ~ Ability 1/3 .58 116;60 

10 Painting ~ Detail 1/3 .so 392.23 
11 Painting ~ Detail 2/3 ; 07 1;04 
12 Painting ~ Detail 1/3 ;40 50.42 
13 Drawing - Originality 1/2 • 56 103.83 
14 Drawing - Ability 1/2 • 52 86,84 

p 

LEVEL 

< ;oo1 
< .001 
c::. ,OOl 
< ;001 
~01 

< ;001 
< ;001 

.001 
.:. ; oa1 
< ; 001 
.:: ;05 
< ;oo1 
<:. ;001 
~ . 001 

161 
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in~s accordinG to a set st2nuard and that the scores ere reliable. 

(..~verages of the three scores on each variable were: taken). 

VlJ.IDITY: 

The problem of validity has been diecussed elsewhere (Chapter 

II). The results of factor analysis are, thcuselves, indications 

of the validities of the variables concerned. Thus variables 

measurine the same trait to a greater or lesser extent will appear 

on the same factor or factors. Validity studies on the Torrance 

Tests of Creative Thinking have been reported. (Chapter II). 

For more detailed studies, rcf0r to Torrance, 129. 

SELECTION OF v:.RL'.BLES: 

!.nimal Sorting Originu.lity and :.verage. number score, together 

with all three Block Sorting variables, were dropped from the 

battery beco.use of their extremely skewed score distributions. 

In Block Sorting this was due to the fact ths.t nost children found 

the usual .groupings on colour and shape and only a f \JW found the 

more unusual possibilities. The same problem n::ts . encountered with 

FiGural Similarities - n problem Guilford o.lso found ·,i th his test 

of the same nnme (Guilford, 50). It seems these tests o.ro not 

cood creativity tests - at least at this age level. Most subjects 

cannot think div~;;rgently when faced with thusc types of c;roupinc 

tasks. 

The Resi(1cntial J.roa variable \las dropped because it h:::td a 

markedly non-normal distribution and because the writer felt that 

the variable Father's Occupation was adcquo.te o.s a check on tho 

possible influence of social backcround on crJativc performance • . 

Nearly all the children found [;rent difficulty in understan­

ding what '<"las required of them in Unusual Questions. Most ob­

tained zero scores . Both vn.rio..bl;)S etssociatcd with this test were, 

therefore, dropped from the list of variables. 

The writer considered that the teacher ratines on originality 

were not detailed enough - one should rather attempt to obtain 

several ratings on different questions associated with creativity. 

This approach could be a compl0te study in itself and, therefore, 

this r a ting was dropped. Saibble Colour (number of colours used) 

did not seem to be of any vnlue and wo.s omitted. 
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Most of the perceptual quality vari:1bl:s 1 to 12 shovwd extre­

mely skewed score distributions 2.11.d thus all v:e:rc oni ttcd from the 

factor analytic battery except for P.Q. 's 7, 10, 11 and 12. This 

meant that hypothesis H ·1. (factor 4 b) had to be left out of the 

fnctor .analytic section of the study and the variables P.Q .l to 6, 

8 and 9 from hypothesis H 2 (factor 6) . All pcrcept\lal quality 

variables were retained for studying hypothesis H 3 , except for 

P.Q.'s 8 and 9 which occurred too few times to be considered at all. 

All Stories catecoriGs wer} omitted from the factor analytic 

battery because of their distributions, but were retained for 

studying hypothesis H ·~ (for which non- pc.rnmetric o..nalysis used ). 

CateGory F (failure to produce any story ~t all) was dropped 

becau~e it occurred only once in the whole sample . 

The results on all the othe+ tosts were extremely interesting. 

The main drawbc.ck of thL- ~.ust Jre, "sterilised" ap:Proach to . 

creativity us~d in this ctudy, is that the work of the wa~, 

livine S\lbject in larcely lost. 'hthout . lookin.~ at all the test 

mate:rial, one can only guesr:: at the rich, r:ca.l th of responses -

c;oocl, bad oncl mediocre - which every dc.,y of tostin.::; brought. The 

examples given in Chapter IV :mel the scoring c;uidcs in l~ppendix 

B ere inadequate r 0prcsentntivcs of the quantity and quality of 

the responses obtained. The children appeared to enjoy al~ost 

all of the activities all the tine rrnd appeared highly enter ­

tained by them as well as ontcrtaininc the writer c.t the some 

tirae. Tho writer feels that both the creativity and perceptual 

tests are \lorthwhilc . The fo.ctcr analytic result a would seem to 

support this contention. ':lithout doubt there are nany other 

methods of asscssinc creative ability and perc~ptual m0c4anisms . 

The ones used here are just some of the more instructive, interest­

ine ana valuable nays. 

Of the final variables, the f irst 90 listed in Table 2 wore 

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

analytict;!l sections for the purpose of studying hypotheses H ~ , 

and H + , and H 5 



F:.CTOR M~l.LYTIC RESULTS: 

In all tables listGd frc .. l here onv1a.rds , the v::trinble code 

numbc;rs refer to those t;iven in Ta.ble 2. 
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Teble 7 sho·::s th:; clio.~onal ol,_;ments of the inversu il;ltercor­

rclation m~trix corresponding tu ench of the 90 vnriabl~s , tocether 

with . th~ir respective SMC 1s or estimates of conmunnlities and their 

uniquenesscs. 

The intercorrelation natrix (upper half only) cf the 90. var­

iables with SMC estirnnte:J of cOITll.mnali ties in the dia:3;en.:U, is 

Given in Table 8 . lill correlations coefficiento of >- 0.17 

arc s icnificant nt the .05 lev2l of probability nnd coefficients 

~ 0.23 are significant nt the . 01 level of probability. 

(These .vaJ.ue$ were obtained from tables of r in Pe.:;.rson ~d 

Hartl ey (97), for cl.f . = 233-2 = 231) . 

Table 9 lists the eicenvoJ.ues of the 90 principal components 

for the 90 variables, obtc.incd by tho Jacobi Method, and Fie. 18 

shows the skrco §r:tph of these values in dosccndi nc; order of mag­

nitude - the usual decrcasinc ex~onential curve i s attained . 

Cattell (15) sucgJstn selecting a cut-off point v1here the skrco 

cr~ph be~ins to flatten o~t and takin: that number of factors ns 

being substantive, 11roal 11
, intorprotnblo factors - o.t least for 

eiJenvalues calcul:-ttcd from ~n up..reduced intl')rcor rJlation matrix. 

The writer hop:;d that ~ s~:rcc ,:raph r.J.i(}ht be useful even though 

the i ntorcorrelation r.mtrix in this case was reduced . 

Table 10 shov1s tho 30 s,_;lccted ei[;cnvalues with their 

respective perccmto.go contributions to the sUl)l of tho ori6inal 

communalitie.:; (swn = 62.973). "·~ Q can be seen, 30 factors account 

f or 96 . 26% of the t otnl vari~ncc, which is a substantial o.mount . 

From the results listed later, it will be seen thf'.t considerine 

even this number of fact urs, not all cQn be int:; r preted - i t 

would seem some of the latt<Jr ones. o.re 11formless 11 factors, due 

to errors or not enouGh rnnrkcr variables to enable them to be 

interpreted, etc. 

Table ll lists the unrot~ted . factor mutrix of the 30 

selected f~ctors and 90 variables. 
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TABLE 7 

DIAGONJ..L ELEMENTS OF I NVI!:RSE MATF.IX, 

ESTIMATES OF COMMUNALITIES AND UNIQUENESS:CS. 

DIAGO~~AL 

VARIABLE ELEMEUT Si-1C UNIQUENESS 
NT.JMBER dff ( estimate of h2

) (1-h' ) 

1 2.27 • 56 .44 
2 1.97 . 49 • 51 
3 5. 51 ~ 82 ;18 
4 2. 07 • 52 . 48 
5 2.37 • 58 .o l'c2 

6 1.70 . 41 • 59 
7 2~11 • 53 . 47 
8 3.82 ;74 .26 
9 3;60 . 72 .28 

10 4.09 . 76 .24 
11 4.11 .77 ~23 
12 4.81 • 79 ; 21 
13 3.97 . 75 . 25 
14 7.50 . 87 .13 
15 2.06 • 51 • 49 
16 9.23 .89 .11 
17 8.9~· • 89 .11 
18 5.13 .81 .19 
19 53.04 .98 • C2 
2C 5. T3 . 83 . 17 
21 5.09 .so .20 
22 2.02 • 51 .49 
23 ~3 .42 .96 . 04 
24 2.96 • 66 .34 
25 9.69 .90 .10 
26 14.73 . 93 .07 
27 6.16 . 84 .16 
28 4.56 .78 . 22 
29 2, 08 • 52 . 48 
30 2.14 • 53 .47 
31 6;36 .84 .16 
32 1.90 . 47 .53 
33 1.65 .40 .60 
34 1.77 .14 • 56 
35 2. 48 • 60 .40 
36 2. 71 • 63 .37 
37 2.56 • 61 ;39 
38 2. 55 • 61 . 39 
39 2,19 • 54 . 46 
40 2.31 .57 .43 
41 2.67 • 63 . 37 
42 3. 05 • 67 . 33 
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TABLE 7 

- continued -

DL\.GONAL 
VARIABLE ELEMENT SMC UNIQUENESS 
UUMBER dff (estimate of h~ (1-h~ 

43 2.83 . 65 • 35 
44 2.39 • 58 ~ :: 2 
45 1.70 . 41 • 59 
46 1 , 84 . 46 • 54 
47 9. 59 .90 .10 
48 4.62 .78 .22 
49 7.19 .86 .14 
50 2.39 • 58 • ~-2 
51 1.95 .49 • 51 
52 5.28 . 81 .19 
53 2.54 .61 . 39 
54 2.15 • 54 .4G 
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 .so , 20 
62 1.91 .48 • 52 
63 1.66 .40 .60 
64 1, 59 .37 .63 
65 1.58 ~37 • 63 
66 2.15 • 54 ; 46 
67 7.36 .86 . 14 
68 3.65 • 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 .37 
74 4.95 .so .20 
75 4. 74 . 79 .21 
76 17.34 .94 .06 
77 11.57 .91 . 09 
78 6.21 .84 ,16 
79 s .oo .ss .12 
80 5. 84 .83 .17 
81 5;20 , 81 .19 
82 5.76 .83 L17 
83 4.88 .so .20 
84 3.04 .67 ;33 
85 11.14 .91 . 09 
86 8.63 . 88 .12 
87 '1. .13 .76 .24 
88 3.16 .68 .32 
89 12 •. 11 .92 .os 
90 8.78 . 87 .13 
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74 31 54 06 01 13 -03 
57 43 23 23 25 -06 
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41 
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TABLE 9 ---

EIGENVALUES OF go 

:PRINCIPAL COM:PONENTS FOR 90 VARIABLl!:S 

NUMBER EIGENVALUE NUMBER EIGEUVALUE 

1 3, 80 46 . 39 
2 -~08 47 1 , 70 
3 2, 50 48 .:..,18 
4 -. 25 49 -. 06 
5 13;38 50 .19 
6 . ~23 51 . • 15 
7 -;20 52 -;14 
8 3. 24 53 . 48 
9 .:...16 54 ;31 

10 .:..;18 55 . 2. 22 
11 -; 08 56 - 0 . 1 
12 1.56 57 1.27 
13 - ;13 58 - .01 
14 4. 63 59 .18 
15 . 71 60 . 89 
16 1.94 61 - .10 
17 -.14 62 . 43 
18 .02 63 . 44 
19 • 69 64- .17 
20 -.13 65 .22 
21 -.17 66 • L'~4 
22 . 60 67 2.36 
23 -.17 68 -.09 
24 .76 69 . 26 
25 . 82 70 .34 
26 -. 09 71 1.87 
27 3. 08 72 -. 09 
28 -.02 73 ;11 
29 -. 08 74 . 07 
30 .:... 05 75 .10 
31 -.11 76 1 . e~. 

32 . 30 77 - . 04 
33 . • 73 78 .11 
34 - .. 11 79 1.37 
35 . 85 80 .10 
36 -. 22 81 .oc 
37 -. 04 82 1.07 
38 1.60 83 . 05 
39 • 51 8~- . 07 
40 -,02 85 1.46 
41 - ; 21 36 -. 05 
42 1.12 87 • C"! 
43 , 02 88 , 06 
44 . 01 39 L OSi 
45 • 57 90 . 94 
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T1~BLE 10 

EIGEIJVALUES OF 30 SELECTED PRI UCIPAL COMPONEtJTS 

FOR 90 Vf,RIABLES -"ITH PERCE~~T.rtG:~ CC.~.JTRIBUTIONS OF EACH FAC'.rOR 

'£C THE su;T OF THE COtil'&J!JALITBS. 

PSRCEI-TAGE 
ORD~~R EIGBlWni,UE of 2 h~ 

1 13. 38 21.30% 
2 4 . 63 7.34% 
3 3 .80 6 .04% 
4 3.24 5;16% 
5 3 . 08 ';- ~90% 
6 2~50 3~97% 
7 2 ;36 

- , ... 
3 . 71-;o 

8 2;22 3~ 53% 
9 1.94 3.C9% 

10 1.87 2.98% 
11 1.84 2;92~ 
12 L 69 2~69% 
13 1 . 6() 2;54% 
l ·f 1,56 2 . 48% 
15 1. 46 o1 2. 3l;to 
16 1.37 2. 21% 
17 1.27 2 . 01~~ 
18 1.12 L78lb 
19 l.C'7 1~70% 
20 1.05 L67% 
21 C..94 L ~-9~ 
22 0 . 89 1.41% 
23 0 ~85 1 . 35% 
24 0 ,82 1.30% 
25 0 .76 1.21% 
26 C: . 73 L167'; 
27 o; 7l 1;13% 
28 0 .69 1.10% 
29 o;so 0 , 96% 
30 o. 57 0 , 91% 

Original su:-:1 of com;-:tunali ties = 62 .973 
Calculated sum of communalit i es = 60 .576 
Total percentagP of sum of comrnunn1i ties = 96.26% 
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Tc.blc 12 Gives the crthcgono.lly-rot:1ted fa.ctor matrix, 

t ocether with the clifforenc0s betwe.)n ori.::;inal t.:..ncl calculated 

com .. r.J.unr.lities . Diff:.:renccc nr c sr •all, beinG of the ur:ler of 

1 X 10 -4- l.s '·c.s mentioned in Cha.ptcr IV, the: factor matrix 

r!a.s a.lsc rota.tcd obliquely but the rcsul ts a.re more difficult to 

interpret and s:..em not c.s nco.ningful o.s tr.coe obtained from 

orthoeonal rotation. Rco.sons for this havr:! bee.1 discussed in 

Cho.pter II. In view of this) only the rcsul ts obtained by ortho-

GOn.'ll rotation ·:1ill bu discussed in det~.il : resultc obtained 

by oblique rvto.tj_on will b; reported and discussc.d briefly 

l::1ter . 

Ea.ch fc.ctor will to set out v. i th thv varirblcs which were 

found to ha.ve sienificc.nt loa.dines en the particular factor. The 

T values of the loa.din_--;s ( ca.lculo.tcd by the Harris test of 

sicnificance of fa.ctor loc.dines) a.nd th0ir r espective levels of 

sienifica.nce are t;iven in the srun.c tc.blc . ~:::'..ch factor will be 

discussed on its o·;m before the factor analytic rcs ul ts c.s a 

whole a.rc interpreted - this will e;ivc a. clearer picture. Since 

sone of the factors ha.ve been hypothesised for the first time 

( ?.s fa.r as the wri t ..; r knov:s), the rcsul t8 should be trea.t€d 

mor<.. a.s indications \(han as irrefutable evidence of the e~~istence 

of such factors . They ,Jill requir~ further analysis before 

they ere r eo.lly acceptable. Further, one cannot hope to offer 

explanations and interpret:•tions of all the results - this would 

be pre :mmptious ::!.S V{ell as near impos~ible . 
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INTERPRETATION OF FACTORS: 

'l'ABLE 13 :i 

F.\CTOR 1 

Vi,RL\BLE Vi~RI.'..BTJE r · r,ff"Q 
"'-· l.J 

LO:,J)Il'JG T V"\LUE P LEV:SL 
CODE NO: 

87 Just Suppose o. :n 22 .52 < .001 
85 Just Suppose £'1. . Set 18.50 < . 001 
86 Just Supposu Flex. .82 11.60 < .001 
82 Unusual Uses Fl. .36 6;9·t <. • 001 
lG Instances o. .31 5. 74 .001 
16 Instanccr: Fl. .22 5- 56 .001 
17 Instances Cats. .22 5.26 .001 
GO Product Improvement Flex. :26 5:01 .001 
83 Unusual Uses Flex. .28 /1-.92 .001 
53 Stories Fl. .35 1',.39 .001 
47 Rorsch~ ch Fl . .16 "3 . 94 .001 
81 Prod.uct Improvement o. :19 3.82 .001 
79 Product Im provG~ac n t Fl. .17 3.41 .001 
<i-9 Rorschach 0. .13 2.77 .01 
,~8 Rorschach Cats . .16 2 . 68 .01 
36 Odd 1'.nima1s o. .19 2 . . j.8 .02 
21 Line MeanirlGS 0 . .1.~ 2.16 .02 

This factor is id~ntified as the hypothesised creativity fac­

tor 11sonantic , conceptual oricinality11
• Tho mc.rker tests 87, 18 

and 81 all have hiGh loadincs. Th~ marker test Stories 0. is the 

only one that has not appeared. 

Moas~ros of oricinali~- have included (a) 0t~tistically rare 

responses, (b) remotoly associated r-.:sponsos and (c) 11 clever11 

responses. The adjective that sGens to cover all three types of 

rcsponsE::s i.s 11unusu:t111
• Thi$ concept_ is mentioned in maP~ dis-

cussions on creativity (Plieger, Il1odnick, Hacker) . A response 

uust be unusual to l"") original. Thus it is not surprisi~ that 

the vari.1blc Odd il.nimals 0, b:ts ~ significr.mt loading on this f ac­

tor. Further , Odd "\nir.m1s is C'. t est involvinc tho conceptun.l type 

of n ::.terial. The occurrence of Rorcch~ch 0 :md Line Meanings 0 -

supposedly concrete information t 8ds - is mor::: puzzlinc;. The 

app0arancc of Rorschach vn.riables in other conceptu~1-type factors 

indicates thc:.t.subjocts have to dc;o.l with this test (which con­

sists of va;;ue, cor.1plox stimuli) in an abstract way. 

Guilford has statec (56) th~t his factors UJC (spontc.neous 

flexibility) n.nd DI'tfl' ( ori.:;inali ty) often share measures. To 
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obtain unusual r:;sponses, a subj~:;ct has to chan.:;e clc.sses (i.e. 

be flexible) and al tor his appro~.~ch to the si tu:1 tion . He actually 

defines DMT (the divcr~tmt production of' semu.ntic trJ.nsformatiorn) 

as 11 thc pro·:luction of :-·. nunbcr of changes of interpretation, 

nuither immediate nor obvious, that arc appropriate to a general 

requirement" (op.cit . ). The conception of change .:md rcstructur­

ine forns an inteGral part of Ghisclin's definition of creative 

thinking - a concept the writer h1s included in her own definition 

given in Chapter II . The clue to originality c.nd flt:xibili ty 

neasures being lond<..d on the same fact ore (but to different 

ertents) lies in transformation~. The ·:1ri t~..r hn.s set forward her 

explanation of the relationship in Chapter III under hypothesis 

H 
1 

(4b). Ori~inality involvca unusual transfornations: 

flexibility involves transformations which may or may not be . 

unusual . The occurrence of flexibility varir.blos 86, 17 , 80, 83 
and 48 is th.:;rcfore explicable on these grounds . 

i'.ll flexibility variables ar::; from conceptual material tests 

as well. Thi s is the first indication that the writer's sub-

division of Guilford's sennntic c~ntcnt ~rea into semanti c concrete 

and senantic conceptual area~ is justificJ. 

The presence of Stories Fl. io an anomaly, but could perhaps 

be oxplain~d on th~ zrouncs thc.t tho person who has the ability 

to think of unusual responses to conceptual matorial, can also 

think up uany ideas :me:. cxprc~.s himself fluently . The writer 

suspects that the other fluency varic.blos occur h~rc because of 

their hii,Sh correlc.tions with their re..;pcctiv8 fh.xibili ty variab­

les. Otherwise this coul d be an indic~tion of the different 

creativity factors not bcin:.:; clearly distineuished at this age 

level. Tho fir3t reason seems to fit the re~ults best. 

Contr~ry to ~xpcctntion (at least from Mednick's theory), 

Quick Responses docs not appear on this factor . Guilford (50) 

hns clso nentioncd that 11 rcmotcncss 11 scorirJb variables have 

loadint;s (on origin~:lity factors) th:::.t are not as high as vari£'­

bles dealing with "clever" or 11uncor;II!lon11 scor inc . It would seem 

that Q. different nbility is involvod in producint; remote associa­

tions, i. c . prot:uction of remote :tssocia tions is not synonymous 
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with tho concept of oricinality a~ defined in Hypothesis H, , 4(b) . 

Vi'.RL'.BLE 
CODE UO. 

7l 
73 
72 
89 
71, 
90 
88 
81 
25 
·~9 
69 
75 
],.8 
79 
84 
68 

7 
16 
67 
17 
~l 

5 
58 
21 
20 
37 
63 
6!', 

T.'...BLE 13 ii 

Circles Fl. 
CirclJs 0 . 
Circles Flex. 
Torrance P.Q.lO 
Circlos Elo.b . 
Torrance P.Q. ll 
Torrance P.Q. 7 
?roL~uct Inp::covcm~nt 0. 
Line I.:~ an inc s P . Q. l 0 
Ro:::3chach 0 . 
Incomplete Fi~urec 0. 
Torrance Form 
Instance > 0. 
Product Improv3mcnt Fl . 
Unusual Uses 0. 
Incor:::tplete Fir;uros Flex. 
Fa+her 1s Occup~tion 
Instanc<:s Fl . 
Inconplctc Fi~urcJ Fl . 
Instances Cc.ts . 
Painting : detail 
Embcdden Fi~ur( G 

Struc. Dro.win.:;:::; Form 
Line f.1co.nin3D 0 . 
Line 11c.nniTIGS Flex. 
Otis I. Q. 
Toy Construction foro 
Toy Construction 0 . 

LOADING T VALUE P LEVEL 

. 85 
• 59 
.83 
. ?l 
.63 
.29 
. !,7 
.22 
.15 
. 15 
. 16 
. 18 
. 17 
.13 
.21 
.17 
. 20 
.ll 
. 16 
. 10 
. 18 
. 16 
.13 
;13 
. 12 
. 18 
.20 
.18 

35.30 
22 . 20 
15.50 
11.92 

8 . 26 
7. -~9 
7 .05 
t,. 26 
... ~. 00 

3 · -~7 
3;46 
3 · 3·t 
3.30 
3.17 
3.09 
2. 99 
2 . 98 
2 . 8-~ 

2 . 68 
2; 59 
2 . 52 
2.151 
2 . 51 
2 . ·~7 

2 • <'t<'r 
2;16 

.197 

<. 001 
<. . 001 
<.001 
<.~ 001 
<.001 
-.;:.001 
<._, 001 

. 001 

.001 
;001 
;oo1 
.001 
,001 
. 002 
.002 
;005 
. 005 
.005 
. 01 
;o1 
. 02 
.02 
.02 
. 02 
:o2 
.02 
. 05 
. 05 

This seems to be t he hy:poth~.:sised creativity f actor 4(a) -
11 s~mc.ntic , concrete ori.:;inulity11 . bccc.u~e of the m::trker v::triables 

73, 49, 69 and 21 . Vari::tblcs 81 , 18 ~d 84 h::tve probably loaded 

on the factQr bec::tuse ::tl thouc;h these are mainly 11verb-1l 11 
( concep-

tual) tests , it is relativGly oaoy to represent them in a concrete 

'.l:l:J . Perhap:J sor..e nubj ects did just that, i.e. c. 3Ubject could 

easily picture thiP..f;S thu.t ::1re round or white ( "-s in Instances) or 

made of boxes ( .:1.s in D'nu:.,ual Uses). These variables have quite 

lo·:1 loudin.:;s on this factor and much higher ones on their 11 own11 

fc.ctor - s emantic conceptual originality. This is to be expected . 
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:.n that was suid ::tl>out ori::;in-_l;Lty o.nd fl::xibility under 

factor l also applies herJ, of course, a~d serves to explain the 

presence of the flexibility variables 72, 68, 17 and 20. 

The vo.ri[ bles measuring the more unusual . . 1ays of perc eivinG 

concrete stinuli (Torrance P.Q. 10 and P.Q. 7, Line Meanings P.Q.lO) 

They may indicate that the ability to per-

ceive s timuli l'rom unusual an.::l ;s is import c.nt in the process of 

arrivinc :1t an unusual (ori.::;inal) r esponse . It appears that the 

Torrance P. Q. ll variable r epresents the uncolllr.lon ·:my of viewi~ 

Circles' and Incomplete Fi::;urcs' t est material. This .will be 

seen to be cupportcd by the evidence of later factors. 

Toy Construction 0. is worthy of not~ even thouGh it l;las a 

Slno.ll loac1inz . It \!aG hyJ:othc::JiseJ as n mee~.sure cf "fr::c", 

unrestr~incd originality ''lh.Jn d-)_,li!12; with concrete information , 

Its occurrenc0 here is therJfor~ ~ot surprising ~nd adds strength 

to the postul0tc that thi1: factor is concerned with concrete-type 

m:- tcrial . 

In vi;w of the types of vari:::.b:).. Js involy(.;d, we can name this 

fc..ctor "the ability to produce l'O.r", unusual, but appropriate 

ideas ·;1hen dol.linc; ··:i th SC:ID"-Yltic, concr·Jte material". (Chapter III). 

This ability requires rccin3 a situ::ttion in .:1 novel way by trans­

forminc or rcl1cfininr; it • 

. Structurt:d Drm .. i nc;s 0. a.nd Mukc- a- fi::;uro 0 , h~v.:: not ::tppeared 

here, though t~cy wore cxpccte;d to Jo so. Reasons for this arc 

discussed l~t0r. 
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1.T;.RL',:BLE 
CODE ITO , 1.T"'.l:L·,BLI; H.:JV!E LO.".Dil[G T V"',LUE p LEVEL 

19 Line r.1ec.nin:~s Fl. ~93 )3 . 40 < .001 
23 Line Mo::::.nincs forn . (~0 2;;:.:w < . 001 
20 Line Ivieaninc~ Cc.ts. ;72 9 . 92 < .001 
21 Line Mcnnil1£;:::> 0 . • 56 8.90 ~ . 001 
47 Rorschc:.ch Fl. (~ . :;core) . 25 3.9C .JOl 
1,8 Rorschach Gats. :26 ). 57 .GCl 
22 Line Mcnnin:.:;s P.Q. 12 . . ~6 •,• A ' 

:J • 1r·l · .COl 
71 Cir cles Fl. ,1'5 '3. 31 .COl 
76 ;~8k c.nd Guc:::;..:: FL .16 3. ~~ 6 .C\..,2 
49 Ror::; chach o. .27 2.92 . GG5 
16 Instc.nce;:; Fl. .18 2.87 .01 
27 ~iake a Fi:;urc !?1. .21 2. 6'( ;o1 
89 Torrance P.Q . 10 -.17 2;62 .vl 
53 Storicc Fl. .31 2. 50 . C2 
17 Instances Cats. .16 2: tr 7 . 02 
31 Make a Figure form .19 2. -~2 .02 
28 Make :.... Figure Cat.:.:. .19 2.05 :05 

2 l•nimal 3ortiUG Cats . .27 1.9-~ .0 5 

This fo.ctor could be creativity factor l(a) , viz. "semantic, 

concrete fluency'', v1hich is clcfinod ns " the nbility to produce oany 

R.ppropri:J.te ide:.ls .:hen c1co.li:p..::; Iii th s~...mantic, concrete material''. 

M~rker va~iablcs 19, 47, 71 ar~ 27 all m:~c their o.ppearnnce­

only Incomplete Fi..:;uros Fl. is a.bs9nt . 

The " unexpecte:d " v.::1rinbles 76 , 16 .::lnd 53 may be here for a 

reason similar t o one m0ntioned hof orc. Subj oct$ lu:J.y actuall:,- deal 

r1i th the t o :::: t mnterial in o. concret e: wo.y; acain, it is eo.sy enough 

to rcprc.:scnt :.sk :md GuJ~:Js , InJto..nces :.n,l S'torics in a piotoria.l 

manner. 

The two originality variables 21 an~ ~9 cnn be explc.ipcd py 

their corrclati::::ns ·,:i th the;ir respective fluenc:r vo.riables, or7 

p'.rhaps, to b3 fluent in the Line r~ennin.:::;s .::mel Rorschach tests, 

tho subject h:J.s also eventually to c;iv o unuau::!.l responses. The 

same can b e sQ.id for tl1eir flexibility (C'u.tc.) scores . If :J. per­

con is fluent> he cannot help chancing his O.j)proach qui tc often 

~t thJ same time. 
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T:~~LE 13 iv 

F:.cT.:R 4-

VAiUl>BLES 
CODE NC· . v:.nr":.BLE l.~Xi..iE LC\-.DIN'G m 

J.. v"_,LUE P LEVEL 

47 Rorschach Fl. .82 21.20 <.081 
flr8 Rorschach Cats. .71 16.58 < . OCl 
"~9 Rorschach c . -76 12. 5J < .DCl 
77 ".sk &: Guess Flex. .23 7;6C: ~ . OC.·l 
50 Rorschach P.q. 12 • 53 6.75 .OC•l 
78 Ask & Guess 0. . 26 5. 48 .001 
9C) Torrance P.Q. ll .21 5. 26 . C.C:l 
71 Circles Fl. .12 4 . 98 . C.Sl 
76 .:.sk & Guess lo'l. .16 -~ . . ~1 .C~l 

86 Just Suppose Flex. .12 ).31 . 001 
83 Unusuc.l U:::es Flex. ;18 3 . 3~ .c.:a 
82 Unusual Uses Fl. .16 3 . 23 .CCl 

7 :B'ather ' s Occupation . 25 3.00 . CJ5 
87 J ust Suppose c. .17 2 . 87 .0(·5 
8C Product Improvement Flex . .12 2 . 8,;. ;ccs 
36 Odd "\nimals o. . ,.... ~ 

2.71 . Cl . c.:,. .... 

79 Product Improvem8nt 1'1. . 13 "?.62 .01 
21 Line ;Jieanint;s 0 . .1/r 2. 57 .02 
2-~ Line MeaninGs P.Q. 7 .18 2. 56 .02 
88 Torrance I> .r:. 7 -.lt,. 2.C) . 05 
35 C'dd :.nima1s Cat.::;. .15 1.97 .:s 
53 Stories Lll, . 15 1.97 . G5 

This mit;ht be the crc.J.tivity f<...ctor 3(b) "conceptual adaptive 

flexibility". Tho concept of rostructurino is important in this 

type of flcxibili ty. An individual ·1ho possesses this ability 

performs tran.JformntionD b~' rcvisin~ hin conceptions of the si tua­

tion and his t~ctico in dLalinc with it . Henle's r·:marks on the 

birth o.ncl- death cf ide::s beinG import ·:nt in cre_tivo thinking o.re 

pertinent . Pen-ist9ntly follo· ;in[; one lin0 of thou:;ht is no 

good. To be flexible, one ho.s to a tandon old ideas and follow new 

one s . It has all thL expecte d Harker vr--ri3.blc:s 0ut +lso s ome 

varj.ables which rorc expected t o lor-d ,_,n tho concrete , adaptive 

flexibility factor 3(a) . The Rorsch<tch hus acain appeared with 

the conceptual rather tt~n the concrote type of variables - this 

supports the. idea. the subj·:;ctn tend tc deo.l ··1::!. th the t est in an 

.:.bstro.ct way. In Unu::;ual Uses (which \ '.C.S not ·"Jxp..:ctcd to havo 

c. sicnific.:.nt loa dinG on this fo.ctor, but rather on factcr 2(0)), 

a subject could be altering his approach t o the oituation and 
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rodefiniP..(; it. f>lso , cf c<mrsc, th-:re nrc tJound t o be clements 

co::uJon to both types cf floxi:_,ility in thinkin_:; . Guil!'ord (58) 

s:..ys, 11 • • chan,::e of cl::P>s ma~- come about "ucc8.usc of a tro.nsforna­

tion of uoa.ninc'' - hence the c.~nncction b·.:t-:ccn :tdnptive (shift) 

nnd spon+ancous (chan!~e of cl uss) flexi bility. It Emst be 

noted tha.t the v:r itcr is not usirJG 11 :tdo.ptivc fl0xibility 11 in the 

snme way Guilfo:i:d dO)S . For Guilfor~1, measures of "'-daptive flexi­

bility force tho subject t o be fl:!xiblc : in orlter t o r.ttain .o. 

solution, tl:.o subject he:..~ to ch:1nt_,c his O.P!)roa.ch cmc, ::J.cl.a.pt his 

methods. In the Just Suppose, ;,;-;k :mel Guess, Ror£:chach ~r.v::l 

Product Jmpro\·em::mt tests, the :.;ubjoct is not forc-~d to o.uapt and 

redefine , thou.::;h to obt ::-,in original sC'lutions he must . do $C. This 

explains the praocnco o:P the ori:::;inality va.ri"tblu -+9, 78, 87, 36 

and 21. 

The occurrence of the pcrcc ptuetl quality vr.rie.blcs 50, 9C, 24 

and 88 b of interest. Red'-'fini t ion is surely e. function invol­

Yl)d in the p(;rc-:)ption of' stimuli frC'n uncon:mon .:lrl[;les. In vic·,, 

of the necative lo::.dir>.t; of vctri2.1Jb 88 (Torrance P . Q. 7) and the 

pcrform<".ncc of this vur:j_nblo '-.nd the V:lri:i.blcs Torr:l.r::.cc P .Q. 10 

nnc1 P.Q. ll on factor 3, it .1vul.:: ~ CL-:L th~t these variables :i.re 

n.r.tinc in \":nys opposite to tbosG e::p::;ct--c1. It s<..eL1S tb;::.t P.Q. ll 

is the more unccmrnon v;a:' of pcrccivir(; ~·timuli in tho Circles a.nd 

Incomplete ~,i::;ures tests thc.t compri.:;c the Torr~:ncc met:"urcs . 

This is quit-: loc:;ica.l ii' one con::; id~..-r.:; t ho type of ctimuli ._;ivcn. 

This will be invot. ticntcd further unc'.<..n' HJpOthr"sis H 5 
On the evidence of th~s'" rcsult:J, tho · -rit.;r's hypothesis of 

c~istinct flexibility "::ctors in bott. the ae7 .. a.:ntic ccnccptue~ ~nd 

senantic concrete nrc~::;, he ":: wen some aupport . The position i\'ill 

becoEliJ clearer as the oth(.r flcxib i li t;:,- fo.ctors a.rG discussed . 



Vl.RLBLE 
CCDE 

,.,... 
H\... • 

60 
61 
59 
56 
55 
3 

38 

T.'.BL"C 13 v 

P:~CTJ ... 1 5 

v: .RL',BIB ·rJ,~.m 

Struc. Dr.J.win~s J?oQ• 10 
Struc. Drc.winc;s J?.Q. ll 
Struc . Dr.::..·:JinJs C!'J.:-.l'lbC ~r .... _,....., . 

Struc. Dra·;Jincs C:. 
Struc. Drar1in_::s Flex. 
:Birth Order 
? .1intinc: Oricinality 
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LC:.DIJTG T V,',LUE p LEVEL 

.75 12.10 <.. 001 
-. 64 ll.CC < . CGl 

• 69 8.74 < ;001 
. 6~ 8. 53 ~ .001 
.65 G. 50 <. .uCl 
.14 2;59 • 01 
.16 1.96 • (j 5 

Thin appears to b ... :. factor in .:hich the "structure" of the 

concrete type; of ini'ormc.tion .. iven in thu ctimulus io the: main 

element. Thir, factor waG not h;y·pothesiscd - it ·.1a::> expected that 

the variouc Structured Dra.'::in_::-P v.J.riablc:J wculd :).cad on their 

respective sc~'1.ntic, con cr c. t .:: factor::; . It secl:ts, however, that 

the cUffer L.:nt dc.:;ree ~)f ~tructurc in t hJ t es t sets it :-p'lrt as 

involvinc a sep::-,r2.tc o.bility. Inc~ivic~u::tls are f orced to employ , 

different type of thinking r.hcn dealing with si tu2.tions structured 

tc c1iffercnt dc.:;rccs . The ·nrit : r tentatively no..mes this factor 

"the o.bili ty to a(~apt ccncrotc m..~.terial o,:hich is structured to 

different ~1c~rec..;, in unusual 'Ct.J s 11
• 'rhe: ncc;.::tivo lo-.din,:: of 

variable 61 (P.Q. 11, i. e: . vLo~ine a stir .. ulus fr.)m thL. 3ide) lends 

''10iCht to thi.:> interpr.) t a tion. 

The- V ~ri:l;;lo 38 m:lkcs :.m intercstin.:; contribution. Pc..intirl(_; 

was completely unstructured - th.~ ::. ubje cts v:erc rcstr::J.ined only 

by th..: o.ctu:1l r.1atoria::j_s avail'lbl q . To c1:') "Jell on the Structurl.:d 

Drnv;in_::;s vr:.riables 59, 56 cmd 55 , c. s ubject h,_(, to t:;ivc original 

rcs}: ·;mscs nnd be fl exible throuchcut .. ill f our sections of the 

test, cv.}n though structure was o. minimun at th:: bcc:innin~. 

Thus, this fnct or m::ty be " the o.bi lity to dc.:fine uou:.~ntic concr Jte 

mat (;rial in unusual v;n.ys '.lhcn the structure of the ...;i t u2.tion is 

o. rninimun. 



Vl.?tL'tBLE 
CODE ~;o. 

12 
9 

13 
l!r 

8 
10 
ll 
76 
77 
61 
5C 

Good Fi::_ures C.J.t. 5 
Gc o<'. Fi:--;urcs Cat. 2 
Gocd Fi ··urcs _, Cat. 6 
Good l?i:_;ure:::; Ch::.tn[.C 
Good I'ic:;urcs Ca.t: l 
Gc<Jd Fi_;ure:~=; c~t . 3 
Goot"1• Fi::;uros c~t . 1 

r 
#\ ,... , .,... 

.L,.j.,) ... _ & Gu:Jss rl . 
J.'-ok & Gnc.::; .J Flex. 
Structurt:.:1 Drnwin[:s 
!:orsch::->ch ?.Q . 12 

102 

LU.DI1YG T V~'~LUE ? LEVEL 

- .63 12.55 <. .001 
. 70 12.10 < . 001 

-.62 ll; .'J-(: < .001 
; ,1 11.20 <. .001 •·r~ l;o . 

. :;g lC: . 60 <; 001 
-. ·16 8 . 61 <.COl 
- .30 7;11 < .001 

.12 4. -~0 .001 

.l ~ 4.;28 :c1:1 
I'.Q.ll ; I~ 3;60 . OCl 

. 15 2 .12 .05 

Ins tc:>.(1 cf findir.. : . t·.;8 scpc..r~ te fact ::or~~ - for fi~,urc prefer­

ences (C'.::> hypothc~iscd) , only on" hJ.s ~.-m')rccd. Tho t\.o hypothe­

siocc1 porccptu:tl ±'actors 5( a) :md 5( b ) .tere (3) profcr.._nce for 

asyn~etrical fi~ures/Cislik~ of 3ymnotricnl fi~urcs nnd (b) 

profcronco ·for open fi~;ures/('!.islikc of cl csed fic;ure:s . 

Fron th3 nbovc results, it r.ppeer::; that cnly the open/closed 

distinction is j_mport".Jlt. Thi3 io oxtreuuly intorestinc in view 

uf Mo·.:-.tt 1 s . fin dine thn t closure .> ecmcd t o be more important than 

symmetry, i.e, hie subjects tend3d to chc.n.::;e opcn>.:.'ls;ymrr.ctricul 

fi.::;ures t o clvse(l ones r 8.thcr than mnkin1.:.; thorn s;;·mmetrical . . 

Tht:~ ncc~.tive lc..at1incs nbvVC belong t o V".ric.blcs 12, 13' 10 

and 11, y;hich . wore the fi t:ure cJ.tul:;urios: opvn symm~tricnl, open 

'~ymmetrical, sy~~ctrical .dct fi~urc$ anc asywactrical dot. 

figures (tho l~tter twG ~re, of course, open figur0s cs well). 

Variables 8 anc. 9 vJoro cntoc;o:ricc of clol::;e:1 fj :;urcs. This bipolar 

fo.ctor rcproscnta undoubtedly, thorefcre, :1 pr~f~runcc for closed 

fi(iurcs ['.nd, ccnvcr.3ely, c. dislike: of Opi.-n one_ . 

Variable 61 is prob:.1bly loaded on this factor because it is 

:::. measure of n cubj oct 1 s preference ~·or viewinc c. pictorial 

stinul.us fr-::n c. ccmr.1on ::rr.;~le (sidonay.s) . It ic likely that 

inr~ivi :~u:lls ·;;i th t"le.::c ;;re:fercnccs ( ::-.nd dislikes) prcfGr 11 safo 11
, 

tidy vic\IS of th-;ir cnvirvnmcnt ·.,i th which they CCL'1. cope , There 

is li ttlc r oon fo::.~ ::-.nbieuity :-mc1 uncertc~inty in their worlds. 

This whol e api)roach t::-· t:1o wcrlc1 i s tic(! up with Ro.:;ors 1 
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"tolcr:1ncc uf :.."1bi~ui ty" ( s ee Ch'J.p t ur II). 

The occurrencJ C'f vn.ri:::.bl.::r· 76 2...Yli.1 77 is (~.ifficul t to expl:J.in­

it <loes n ::, t.fit the interi)rct;.:.tion tho reo+ of the variablvs lend 

this fo.ct cr. Th~ c.t1·scncc of Picture Preforcnce i.J di~>::lppointirJ0. 

It must be thc.t prefvrcnee for differc:nt typc.J of pn.intinc is 

scpar:1tc fron pref<;rencc f or r o:;lativcly oimple cec!:lctric figures . 

Vi,Rl'..BLE 
CODE lK. 

1 
30 
5tt 

4 
1·1-
25 
10 
26 
77 
11 
76 
6t~ 

89 
12 
1'3 

3 
82 

8 

TABLE 13 vii 

p;, OTC::1 7. 

v:,I\L';BLE NAME L01"..DING 

A;_;c ; E6 
~.:O.kc-n-Fi -:;ure : ~"~v . l:o . ; 50 
Stories o. . 57 
Chnn.:;in.:; Fit:urcs . 57 
Good Fit;urcs Chan0e lio . .13 
Line Meanin_:s ?.Q. 10 . 21 
Gool~ Fic·ures Cat. 3 -.30 
Lin" Meaninr:-;s P.Q. ll _ ;14 
Ask and Guess Flex. .16 
Goo(l Fi~-;ures Cat. 4 -.26 
.:,sk cmd Guess Fl. ;13 
Tcy Construction form . 35 
Torrance P.Q. 10 .11 
Good Ficures Cat. 5 .18 
Good Picurcs Cat. 6 .19 
Birth Order .li~ 

UnusuCLl Uoos Fl. ~ll 

Good Fi3ures Cat. 1 .13 

T VJ:LUE P LEVEL 

8.22 <- .001 
6.91 < . COl 
5;oe < .001 
6.78 < .OCl 
5:97 , C>Ol 
5;97 . OCl 
5. 40 .C'Ol 
5; 02 . OCl 
tr: .:~3 .COl 
:, . 38 .001 
.~ ; 36 . GCl 
:,; 23 ,0(;1 
3.76 . 001 
3.23 .002 
3 ;21 . C02 
2 . 71~ . 01 
2. 20 .C5 
2. 09 .05 

This factor is not clenrly indcntifieti. It miGht hnvo s c!Je­

thint; t G do v1ith the hypcthcsised pcrce:;-:·tuo.l fc.tctor 2 . - " opennc$s 

of perception" , thouc-;h .::nly marker v c- rinblc - ~ apJ;oars. However, 

there are oany other perceptunl varic.tblcs loa c1od on this factor 

c.s well. Thus it is j')r obc.bly a pc rceptu0. c.bili ty - perh::1ps a 

kin~ of pcrcoptuc.l apprcc.tch to o situo.tion, being n.blc to take 

adv::mtaee cf the possibilities inherent in a task. This mieht 

::lccount f or the vc.rinblo 30 \':hich is measure of . the number of 

clements a subject used in constructinc objects, and variable 5:~ 

i n \ihich a subject must be awo.re ::lf the i r1plicc.tions in each 

picture in orcl...:r t o arrive at an oricinal story . 

If this can be int erpreted as :m "open ap::)roach 11 to an envir­

onment, beint_; a:.1nrc cf po~sibilitics and exploitinG them to advan-
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te.cc, then it sccns thi.J typ·:) cf 1J.,1proach affects th0 an,:;le from 

which nn inc1 ivi,1uu vi.ws o. ·_ ceno or object. The connection is easy 

t o unrlerstand a'l"lc'. acccuntc f or the ponitivc l cJdin.:;s ef Line Moaninc;c 

P.Q. 1 0 anc1 Torr ·.nee I'J). lC .:::m.2 t!"w :ne,··:1tj.vc . l on.dinc of Line Mean-

inps i?.Q. 11. Howc.v~r, on; w-:ulc1 C1X}-0Ct ,-ari::tblos 10 and ll to have 

positive lcadin.::;s an-1. 9 t c r.c.~ve a nec~·.tivc l oat1int:; · In fact, the 

reverse has occurred. 

T~is frtctor n:)cds a l ot uor c inveati{}"J.tion . Since it is the 

fir2t tioc it has !1r>ppen:;d, H iJ inposoible t o interpret it with 

I'!luch certo.inty . One co..n but note.: it:.; apparent ::tnom::tlics ane hc·pe 

the position can be clarifi.J c'l. at a lat,: r d::.te . 

VAD.IABLE 
CODE NO. 

.1,2 
~3 
41, 
76 
77 
"58 
38 
1~0 

78 
90 
17 
61 

'f.'J3L:: 13 viii 

FACl'Cc~ 8 . 

VAft.:UJ3LE NAME LOADING 

Drawinc : Ori,::: . .75 
Drawinc: Ability .71 
Drawin_:: Detail · • 56 
;,sk and Guess Fl. -;15 
:~sk and Guess Flex. - ;17 
Struc. Drmvincs f orm • 25 
Paintinc: Orit, . .31 
Iaintinc : ..:.bility .20 
Ask and Guess 0 . - .15 
Torranc .... P. () , 11 .12 
In..;t::mces Cats . .1~ 

Struc . Drawint;s P. Q. ll .16 

T V • .LUE P LEVEL 

7.86 <: , 001 
7.31 <.COl 
5.24 .001 
3~65 . 001 
3. ·~5 .001 
3.31 . 001 
2.99 , 005 
2. 58 . 01 
2.23 .05 
2~22 .05 
2 .21 .05 
2.16 .05 

This '.'ICuld seem to be creativity factors 6(a) - oriGinality 

(free). This o.eo.ns t~at tho typ.., of thinkinG involved here is the 

prodl,l.ctior: of unusual responses usin..--; ccncre:tc m:tterials in ~· very 

free, unrcst:raincd s itu.ation. J.~cs::ics and Toy Construction have 

not appcnrcd, probably becaus~ they involve the use of three­

dimensional materials, not twc- climensional like the tests lis7cd 

above. 

:.bility to draw well secz:m:; to pL.y J. po.rt in this type of 

activity b~c~usc vo.ric.bl..:s ~3, 58 and 4C :-.ro all l cc:~c1ed on this 

factor . 

T~c presence of variables 76, 77, 7'J 8-.'l"ld 17 is scmcv1hat of a 

puzzle o.nd o.t pres .... nt, irr~concilo.blc · ;.'ith the r..:st of the inter-
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proto.tion of this factor . This, t oo, ncot1S further invcstit:;'.ltion. 

v.·.TIL',l3LE 
CCDE 1!0. 

3 
52 
12 
60 

'];;,:GLr. 13 ix 

?a~T,:a q. 

V,';lLL',BLE ~~.:\.lt!E r,c.:.DTITG 

Birth Order .Gl 
Siblinc ~~umb .;r . . 8,~ 
Good Pi:·urc"' 

-~ 
Cat. 5 -. 2 l 

Struc. Dr J.V!in : :s - '"'I 
l.J ., "'-! 0 1.0 . 15 

T V,';LU3 P LEVEL 

12.11 <,001 
l 2 .CO < :oo1 

3. 28 .001 
l.9G .05 

This fnct::..r •:.as not t·~-potho.;;iscC, thouc;h it ::1i.~ht have been 

expected. I c could b'- l ·~h..:llcd "PoGi ticn in ?:::.mily" ::;ince the . two 

hi:-:;hc"t lo"l.clin:;;o r;.r0 conc -:: rnc·d wi t!t the chilu 1:;.. bi:cth order, i. o. 

\:hcther he ·: . .?.s fi:rst-b:..~rn, 0r o-.:;cont1, or third, etc. nncl ·;rith the 

number of brothern ::md sistc:rs ha }· -..:... . The occurrence of vc.ri a.bles 

12 .:mc1 60 in this f;_ctor ic cb..:curc a.nd c::mn.:-.t be :--.clcquc.. tely 

Jx~laincd ns yet . 

v;..RL-~BLB 

CODE liD. 

67 
68 
90 
69 
75 
89 
72 
71 
26 
?It-

77 
:.7 

'1\',BLE 13 X 

F"',CTCR lC 

Vl.I~L'~BLE NM.ffi Lc,·,DING 

Incomplctn Fi_:uros Fl. .88 
Incom.pl;_te Fi,::•1rcs Flex. . 79 
Torr~-nc..: 1) o Qo ll 

,_. . . .; . 
IncomplotJ l!'i -~ures c. . 7~ 
Torr::mce form 6"7. . ) 

Tc.r:ra.ncc PoQo 10 .37 
Circle::; Flex. . 27 
Circles Fl. ; 2.:. 
Line 11.1eani:lCS ?.Q . ll . 11 
Circlcc 3l .. b . ~18 

1~Sk a.ncl Guess Flex. .11 
Rorschach Fl. . 11 

~-· V"':LUE 

1 -r; v2 
9. 65 
C. 89 
i:3. 55 
8 .08 
8 . 0C 
7 ~ 98 
~ . -~2 

2~ 50 
2 .36 
2 .16 
2.G3 

This is ic1entifiu cl DS tho creati-,-i ty f::.ctor~ 2(a.) 

P LEVEL 

< . OCl 
< .001 
< .JOl 
< .UCl 
<. , 001 
<.OCl 
.c.. OGl 

. COl 

.02 

. 02 

.0 5 

. 05 

- sem.J.ntic, 

concrete spontaneous flcxibili ty which i :..: def ined :-.ts " the ability 

t o produce diverse icle~s fulfillin(; ccrt:1in cla.ss ..;r co.tc0ory 

requirements . r·:hc.m dc:::.lin.-; with sona.ntic, c:::mcreto inforna.tion". 

This a.bilit;;r, unlike c.da.ptivc: flexibility, involves ch:::.n:::;inc 

classes of idc::.s r o.thcr tha.n shiftin.::; c r aclnptint; idea.s . 
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The na.r~::cr vnri .bliJ:.; IncCi.tplc tc .~.·i:_;ur·os flcxibili ty end Circles 

.:lcxibili ty toth lvc-.d .~n this f:..:.ctcr . Structured Dr::1:. ·in~s t"l.cc.J not 

(f.Jr rcnscn...; :1iscu:... ..... et~ un,: ,:r f 2-ctc r 5), neither clc• .D ~·cni: · :ll Sortinc; 

C: .t(.;;::; -::. rie::;. This r.:'l.:." ••. :: ~:c:--..u::;-::; :cniu::-.1 Sc;rtj.~_; is n J t a p::.r. 2r-nnd- . 

l-~ncil type vf. t.:st .ihc rc?.> ul the other vari:.bl,)S occurrin,-; here , 

nrG . Se:D.antic, concrct·..: flc,.:-ibili ty thus st:.ens to invcl ve o.n 

c•.bili ty to str!.l.cturc . pict ·-·ri -:.1 dimuli so tha.t they fa.ll into mony 

dif:(c)rc:nt cnt.J,::; ~Jric..:;. i·. subjec t h.::.s t c :.~d.cl to the stimulus ::;ivcn: 

he docs n•-· t mcr0l~· intcrprc t it . 

:,sk . nd Cue::; :., flexibility J.-rcb:--.blv mc..kc:::; en 3.ppec.r['nc·, here 

boc~w::c som;) subj _;)c"ts t .:md t o no:.l 'i'li th it in a. c·:mcrett: w1.y. It 

docs -n r;t' huw.:-vcr, fit ·::ho pictur_ vf ~duiTJ,::; actua.l lines to a. 

stinuluz..: b for_ int(:i:prctin~~ it. But it •1 0CR involve clabOl'atinl} 

( C't l11ast vc.r !-1:-'lly) •)n the stinuluc ::ivon. It i ;:; likely that the 

porccptu.c.l quality va.rinbl ~s :::' . Q. lC: nnd P.Q. 11 :::.re loo..dcd Jn 

this foetor bcco.usc tl1c:,.- nrc pa.~t of the proccs.:; af interpretinG 

[c stimulw..: 

p:,c'I:: . .n 11 

VARI;,BLE 
CCDE HC. V!~RI.:'~BIJZ ;J",·.~'E LG.Dil~G T V;:,LUE F r.-:::vu 

79 :?rocluct I:nprover.1cn t 'P'l. • 7 ~- 1?. . ,~o < . COl 
7G ~~~1.ck o.ncl Gucs::: Pl. . 51 12 . (8 <. . OC'l 
00 :Prot.uct I:.:~rcvc:.;m t Fl•:::-: . .n 1<) . 25 <. . COl 
ul Product I· .pi":::': -; EJ ·Jnt c. .71 9. 1;0 .:::;COl 
77 J.sk ::_l'lll Guc,~z Flex . .. ~G 9 : C~ <. ;OOl 
7C :.sk r:.nd Guess c. >~8 7 ;05 c::. . 001 
~9 Turra.ncc ?.Q. 10 • 20 ,~ ; 19 ;oca 
7l Circles Fl. .13 3;32 . 001 
l( Ins to.nc 1JS Fl. .21 3 . 75 ;001 
17 Insta.ncc:, c, - : +~ 

. .. voJ • . 21 3 . 75 . OCl 
82 Unu~unl U.sc.s Fl. .25 3 ~50 . 001 
83 Unusual Us~ s Flex. . 27 3 . 52 . COl 
05 Just Su.p:)Oi."C Fl. .l(i 3. 13 . 002 
18 Instr'nccs (.: . ~ 21 2 : 00 ; 005 
!, 7 :i:o:rGchnch F·l . . 15 2:70 .01 
25 Line Mcc~nin :;a 1?. q. 10 .1-~ 2 ~ 57 .02 
38 ?aintin_:: Oricinality . 26 2 . 42 .02 
58 Strudured Dr-~\'lin::; form .20 2.56 .02 
75 Torr"1.nce f :.., rm .lG 2 ; 30 .05 
32 Make a. .r'is uro j? 0 Q., 12 .25 2.05 .05 
37 Ctis I. Q. . 22 2.02 .05 
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This f:::.ct0r i;:; v;dl nupp.:;rt\:j .::md is ic~cntified o..; the hypo­

thesis·:...d cr• .. tivit;y f:-ctcr 5(b) - c<.·ncClJtuet:)_ el<'..turation cr 11 S.).:;in._:; 

i~aplicati::ns" . Toe mc..rkcc v.:J.ri~'l.bh:s 79, 7G, D2 l.nd 35 :1ll h~v::! sic­

nifica.nt lo::.din.;s, the first tv:: bdn_. cspcci:llly hi_sh. This is to 

be expected bccc.use I'rcduct Imprc..ve:J:J.-~nt and :.~k and Guess nrc purer 

mcn~ure~ of -:;he c.1ili ty c:;•ncernec:. th.::4"1 o.r.; Unuuual Us on :J.ncl Just 

Suppose: . The <.:sscnc .... cf the ability is scttin_:: up hypothese.:;. 

ThL mc~n~ h.~in::;: i'l.blc t ·) so . the ir.'!plL::atic·ns invol vod in a si tun-

tion and invent in."' r.:r..:lutions. .·.n i;.:tc~ivic1ual ·::ith thi!::l Q.bility 

would be able t c p·c..dict r'ro:~ nnl~ iL,pr:)vc . en a situatic:n. 

T:!'Iis f3.ctor ia nc·t Guilford ' s "c~nsitivity to prcblvr.1s 11 

which he h'ts plc.cc;(l in hi.s CfH celL C~I t;~ts kacp to thines the 

subject has experience.;: in cc:nnvctivn ·:tith on.:; :J.nothcr bcfcrc . In 

conceptu.:1l elaboration, tho :::ubjL:ct h[.~S to invent r'lc.ny ccnnocti ons 

~d hence it ir.: ::. divcrce:nt- pl'Oductinn ability. Thi3 f::.:.ctcr is 

elac not idcntic::.l · ·i th Guilford ' s :DI'ili b.::)c~U0 ·::! of the wri tor 1 s hypo­

the siRed spli ttinc of th) sc:.t~·.ntic (!;:) c.ro:~.. It c:oulcl ·ue the con­

ceptue.l countcrpo.rt cf nr:.r, but t!1is c: :nnot be r:te.tocl c::-o.tecorically 

hecc.m.c ::'1C m...:.r~::cr tc.~ts similar tc Guilford ' s ~:·~:r:-c usod . (Guilford 1 s 

tEnt:J :ere: :i.:o.Jsible J o'bs , Plannin_:, Eff·JctP- a.nc1 Unusual Methods) 

Shapiro hy}Jotho::;ised o.n ability 11 3Gn.~itivity to implications" 

as distincui:::;hin;:; hi:::h o.nd lc,; cro:1tivc rossarch scientists . 

His neo.s'.l.ro of this wr~c ·• tc.::t in·;clvin::: the atility to ccner c.te 

hypotheses 9 i. c . o. t .:::st similo.r in cc .. nc.:pticn to "'.:.;k c:.nc1 Guess . 

He says Guilforu 's f':tctor i s on') r~.;pcct of o. mc.r:; cor.1plcx a.ctivity 

called "s·:msit ivity tc• implications" . T~J t~J sta~es in this 

activity arc (l) s.::nsins J.n :;.nc,m~.ly in a ~ ituc.tion :....n\l (2) tr;rinc 

to clc.rify the :::mo;:1c.ly. Thus th:.: writer's u~c (,f 11 sc:13itivit~r to 

inplicatiQns 11 is nvt thG sa.mc D.S Shn.pire J s :Uec~.U.JC in the tc:cts 

us<Jcl h ·:r-:: , the 11 ancr:J.:J.ly" i n pointc:(J. out - the subject just has to 

sec th3 irr.plicn.tions in-,olvcc~ . 

Terrane-:; h:t-.~ c:>.lled this abili t::,· 11 :;;cnsi tivi ty ~o c;ishurmcny 

c.nC. c.1cficionces" 9 the problem bci.nc; va.,:;uc me~ ill- c1efincd. Tho 

c:l.'cativc inc!.i vidual S\.Ct•·· cut to :-~chicvc so:.10 s olution - he docs 

not just i.:;norJ the j)roblcm. Gough's f::tctor of 11 inquirine;ness Cl 

ho.bit d nincl11 fits in l~C:rv , ThJ ori[~ino.li ty v:triablos m,. 78 anc1 

10 probady o.ppcar here bcccusc in predictin:j anc1 inventinB7, an 
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indivi(~uci will oftcm entcrt:::(in um.tslt-1 LL:>..s - this is pa.rt of 

tho cbili ty invol v .:L1. 

! 10 tc th<: oc: currcncc o-r' th .... t•:. 0 1 ~.3:..; ccrrn:.m percc!)tuc~l 

qu:.1.lity vari~~!)lcs 89 and 2::; ::-.nd the lc.-· l ca.~1inc; :._.f the (;tis I.Q. 

General r cusonin_· a 'Jil i t~· •.vculd seel!l tc pl~:.y :'. mL"lo r part in 

bein5 :::blc to :..:;on..Jrnt~ h;;pv-':ihesc~ ::mt1 elal,oratc on conceptual 

ma.tcric.l. 

The flu ..:ncy variables r:K~~· occur b'-c:-.usc in bcin ·; fluent, 

the subject h:-.s to <;luburr.tt0 en o.n idcr. end n,)t })Ll'C )ive just one 

o.spect. 

Th.; ini;c:rprcto.tL:n cf this :'actor is by no ft1.)W1S clc:.r but 

the rr~,in in(hcations o.f its me:::L>'lin;·: nrc present . The occurrence 

of the subsidiary v~:.rio.blcs nvcc1n nero ri..:sc:~.rch tc clo.rify their 

positions. 

T.\5LE 13 xii 

VAuEBLE 
C..JDE NO. Vi.RL\BLI!: l;AI.t2 LO;,nn:G T Vii.LUI~ p LEVEL 

27 :.'fo.kc-o.- F ic:;ure Fl. . G3 1L30 < . GOl 
31 Mo.kc- o.- J!'i.::ur .. fOrLl . 82 11.15 < .001 
20 Nf2kc- a- Ficurc Co.ts . • 79 9.15 < . 001 
20 Line ~L:min.::;s Catc . . 20 6 ~ 23 .c::n 
23 Line · ML:aninD:.:; for!1 .17 ~ . 64 .001 
29 Mo.kc- a.-Fi_;uro (:. • 52 ,~ .11 . 001 
19 Line rk::min-:;s Fl. • 20 2 . G8 .01 
lG In~tancea Fl. .15 2 . !,8 .02 
00 IlNc1uct Ir.tpr:)v2mcnt Plcx . . . 15 2;'34 .02 
89 Torr·;.·mco LQ. 10 -.12 2 ; ·3 ·~ .02 
90 TorTr::ncc p. Q. 11 0 li~ 2.31 .05 
17 Insta.nces C:-.ts . . 13 2.1 :. .05 

T'i'lC· out c,f thr~e mo.rk(;r v2riabl es n;jpcc.r here tc lend 

SUj/;JOrt t o the interpr::to.ticn of this fnctor as lJossibly bcinc; 

"concrete, adaptive flexibility" (creativity factor 3(a)). J?jth 

28 anC:. 2C ha.ve hi5l;Jly si.:.;nificcnt loadi..YJ.[S. 'l'he Rorschach is 

nissin:; yet :-~cain - :Lt must dcfini tql;;,r be seen ns a conc0ptuo.l 

r<"'.:ther than o. c:mcrctc type of test, pcrh'J.ps bec8.uso of its 

complcxi ty -:mr1 ambir::;ui ty . 

GO ..... nc. 17 htnc probably cccurrecl boc::J.use some subj ccts tend 

to c1oal \'lith thebe ~;c :.)ts in a ccnc::::-e:tc. n:.mnor - which cert.::.inly 
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is ea.::;y cnOUf.ih to U..l'lr:.cn;t::.nc: . 

This is the sem::ntic , ccncL~e:::c countc!.~p::::..:rt cf f::tcto::.· t, and 

h~ncc: !llr.!Ost ovcrythinc st'ltcd t:w:re: ccm 1JC: rcst:::.te:d here. The 

c1istinctic.,n ~ot\'IN:n +h"' two t~-p~s cf cor.tent ::trco. is clc:J.r enough. 

Both types cf content :'p;'c::tr in both fo..ctors but conceptuc.l con­

tent ve..riP.blc3 hnvc hir:h~r 1:-acin_::s on f~ ctc' r -~ nnd concrete con­

tent variables !Y·Y.: hiJhcr 10c.c1ir..::;s en this factor . The o..tili ty 

invol vod is d·Jfine:d c.s 11 thv ability t o shift or chanc;e one 1 s 

approach tc . a ;:;itu:=.ticn inv:)lvin;::; ::;..:r,nantic, concl'Jte l.:'ltorinl". In 

beth ~::c.kc-a-Pit;ur~ :.me~ Lin..: rr:::anincs, the stimulus hns continually 

tc be rcc~cfincc1 c.n·:. ::;cL.n in :::t diffor.nnt \'";.~-. The rc:.-t-:.·uctm~inc 

princip:1.e c:J!7'Jn:~n t.J ~;oth :.c!.:::tptivc flexibility :::tn<1• oric;ina.lity has 

hccn di.scucucd. <-<nd n.ccounts for the prcsoncc Gf v11riablc 29. 

:,csistoncc t r.J r~8tructurin_::: cculd be cctllccl ''Gost~~l tbind.in.:;" and 

i.J the C'pposite of nu.~·vtiv') .!.'lcxibility. Thu:r:Jtono w::cd the term 

t o describe his flcxibili ty ·:f clcrmro fD.ctcr, but it is just :::ts 

u::>eful c.nc1 :•crt inont hure. 

Tho fluency vo.ri::::..blcs nr-pcnr b·_c2usc an i...Yldividw'.l :1hc is 

cc·ntinually n.c1aptin;?; his :1pproa.ch and rcc1efinin,::· a ::;timulus must 

aurdy put cut nany ruspcns;;c: ::t the sar.n time . 
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CODE NO. 

76 
77 
71 
58 
5 

37 
70 
09 
15 
75 
23 
51 
57 
7:., 
tt7 

6 
31 
53 
05 
~rD 

2:) 

61 
56 

T;,BLE 13 xiii 

F ... CT:..'-::t 13 

v,·,nL\.:BIJE ·· '!\~ 
.&.l.tU.-l:!,i LCLDikG 

;,sk and Guess Fl. • 1',5 
.. sk o.nd Guc:.;s Flex. ~46 
Circles Fl. ;22 
Struc . Dr-:twincs for:.~ ~ l,G 
E:.lbcc:·lcL1 Ficnrcs ; S6 
Oti:.. I.Q. . 52 
.:~s}~ c.n.L1 Guess 0 • 32 
~~c 1:-r :l.nc :: P.n. 10 . 21 
Hit1c1cn pj -~~UTC!.: .4C 
Tor:t~<ncc form .30 
IJinc Meanin:s f orn .13 
Scri1~~lu Colour: Spaces ~ ,; 5 
Struc. Drr ··in:-:-:; Elab . 7.' .. } ; 

Circles Ele.b . • 2·~ 
Ror _, ch~.ch Fl. .17 
Encl vstd J." l"C~G • 39 
Makc- -:t-Figure f orD .19 
Stories Fl. .27 
Just Suppes a Fl. . 12 
Rorschach C:---.ts. .17 
LinG Mcanin:s P.Q. 10 -.11 
Struc . Dra\1inc;s P . Q. ll .15 
Struc . Drawin~s 0 .19 

T v::LUE p LEVEL 

lCJP <;GGl 
9 ~20 < . COl 
G. 50 . OGl 
5.99 . 001 
5.15 .OGl 
. ~ . 9~~ .001 
:. ~ 79 , 0(;1 

- ~ . "T9 :oo1 
::10 . OCl 

3 ;90 ;0\...l 
3 ~ C9 . OCl 
3 .79 .JCl 
3.3S ~C:Cl 

3 : 19 :cc-2 
3: 10 .OC2 
2.99 , (. (}5 

2:o.: :oo5 
2 . 56 .02 
2 .39 . 02 
2.1( :05 
2;0G . 05 
L99 .05 
1.96 . 05 

This is the mcst c1~..arl~· idcn"'ci..:'i.:.hlc; f ::1ctor. It is very 

strqnc;ly supporte:d by o.11 its no.rkcr· Y.'lriab1cs 5, 15, 51 ::::nd 6 
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and , thcrcf·Jrc, is ir1cntifioc1 m; p0.rccptw:.l f:J.ctor l - pcrccptucl 

fle::<ibility or 1 i cura1 redefinition. 

The f o.ctor h f'.B "!Ju..;n .::· cun~1 !.: m.:,· tim-.!s bcfurc . (13:.Jtzum, 1951; 

O'Su1liv .. .m ct cl. , 19G5; J.: :.>ff 1 1952 ; in GuillJrd (50); Frick 0t 

D.l. ( 33) ). 

~rh~.. abilit;-,· hen.' i~J "tc chcmce tho functicn or sic:nific:mcc 

of structural . cl c..nont .. ~f an o~j oct tu u::>c thc~1 in ::. ne·.v •.1n:.r 11 

(Frick ct al. , 30). 

The cbili ty to isolate :)J.rt3 of lur~;cr c,r:::;o.nisc-tion:;; .:.nd 

produce nC\'' sub"..'ih~lcs by .rc::>r:::;anizuti.:m oi.' line eL..:r!1cnts, is 

ncccssorj· to do well. on 1.11 the o.1·ove-mcntion cd mnrkcr vc .. rio.bles. 

Rech.fini tion invo1 vcs ch.::.n::.;cs of . .1enni."Y1[; or sit:;nificance 

either with concrJte ( structur:::U) or ccncc:ptual material : rcstruc­

turinc involves chanceL in the direction of thinkinc. This pcint 
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c1istin.::;ui shos the :!:' ~.. c:cfinit::i.cn fact~r3 frc.r. ~da.ptivc ;1cxibility 

and oric ino.1i t;:,- f actc,r:.: . ,".nothCJr point which c~i~tin:::;uishes them 

is that rc\':cfinition b -21'->ngf t o the CL.·nvc:!:'gvnt-r-rGduction factor s 

( c . r; . there L only one correct G-)l uti cn in Zr::uedd.'-cl Fic;ures ) and 

restructurinc bel one to th'- divr;r:;ent-prolluctic·n f ;_ctors . Howcv...:r, 

in Enclo0ed ;,rc .... c , there a r e c.ctua.lly c:i:.;ht l:iffor.::nt ways of 

rc(:.cfinin..:; the line clC'ncnts . This is r,:rct 'bl~- ·.;hy its loadin.; is 

not hiGhlY sir;nific:.mt - it :i.-3 rcn.ll;y nci thor clco.:rly o. conver;cnt-

pro ~~uction nor a div-,;rc;cnt-prct1uction type .:;f test • 

•. ppc..rontl;:.- thi ;..; re·:l.dininc of line.. elc.mcmts i s ::m. import-.:nt 

po.rt of the !.sk c..nc.~ Gu...:ss te:st . Fcrh:J.ps subj0cts find it 

ncccs saiJ- t o nctuall~r r c. dcfj.no the l i ne> conprisinc-:; the .·.sk an~l 

Guess picture. The ·~2-mc no.y l:c cnic..1 of . the lkr·.>cl:o.ch pictures. 

The occurr:mcc of f orm v;1.rio.bl-: s 58, 75, 23 anc1 31 i s intcrestint; . 

One can unc1•.;r s tand th·J rolc.ticnship •ctv1..:cn rcdefini n;:: line 

clements :mc1 rlChiovin(~ GOS d for:.! c r urcc.ni~8.t ion cf line cl cments 

(which is what the forn vo.rio.bl...:s m·:cu..,urc) . 

The fluency vnria.bles mc..~r l;e apr':) .rin_: h...:re because of the 

...:;imilc..r c c.ncept s inherent in the 3corin;:: m..:!thod['. Fluency is the 

nun!) or of rccpon.s .;:::; ll':l<lG ; s ce-res f or ~11 fic;urcl rcdefini tion 

vo.ri~bles ~rc the number of correct coluti ons found. Tho t'.70 

elc.boration Y1.ric..bles 57 and 7 tr arc difficult to interpret in the 

context of this factor . 

:,n intercstinr; Q.SiL1C to note i::: th::tt Witkin c..t a l ((1962), 

r e1K•rted in GuilforL~ , 5C) f cuncl positive ccr::.'elat i ons bot.,oo.:m 

their Embedded ni c;ur::s Test .::md FID (Field indepL.ndcnce- clcpcn­

dencc:) measur eD. Th~ 1:--. t t..::r noa;,;uros incl uJ.ed tb : woll- kno11n ilod 

::...nd Frame: c-.nc1 Body Adjustment tests . ~he FI ty,o of person did 

better than the FD person on tho Embcx~ ~h d Fi.s:urcs Test. This 

n oc.n:.; tho.t the pers0n \"lh~' p~ys toe-- much attention to wh:J.t he 

sees c.ncl who holds onto it, should 1J1.1 loss likely to see chances 

::..n the ficures c..nc1 thus be l osr. likely to rc!cl..:fine then. This 

nr~ain ti(,..S up with th:) pcrco1.1turW. rr:oc13s -::.s;:; :::: ciatc,i. with cr:)ativc 

thinkin~, viz . the ability n ot to remain stirJ.ulus- bounc1 un.cl . not 

t •.l Y'isn tu reu::.in v1i thin the stul tif~-inc boundr..l"ies _,f safe , 
11 kno~·;n" and ec.sily unckr ;:)t ..::ocl perceptions . 
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Vf,RE:.r':LE 
CODE NC. V.'.B.IA:!JLt: ~;4·),~·IE :!:.C..:. nnw T v.:.LuE p LEVEL 

16 Inst::mces Fl. .79 lG . . Ar2 < .001 
17 Insto.nccs Cat:> . ~77 10.15 < . OCl 
76 :.sk and Guess 71. . 70 6;:)0 <- ~001 

77 J.ck : .nd Gu ·Js.; Flex. ' 5 ~ 56 . CCl e.) I • 

10 Inst::.nccs 0 : :.2 .:. ; 92 .OCl 
26 Line r'l:~anint:£ P.Q. 11 . 29 .: . • 05 .Ol.l 
25 Lim. Mcnnin::-:s :t·. Q. 10 -. 2E ) ; 53 . 0('1 
19 Lin0 r.~c3.nin.::;s Fl. .32 ) : ::- C> .1.. 01 
85 Just Suppose Fl. .21 3 .Ot, .~G5 
06 Just Sup:r;oso Flex. ; 20 2 ; /r(J ;02 
79 Prxluct Inpr::Jv(:;::tcn t T:'l . .17 2 ;11 .05 
90 Torr"1ncc F.C:. ll . lG 2.11 . 05 

This is intcrprct:::d aG the cr·c:-ttivity f:J.ctor l(b) - semo.ntic, 

conceptual fl uency nhich i ; " tho . ability t0 produce nony appr opri o.tc 

idc:o.s \":hen d9alin..:; with ;,<..r:i:lntic, conc<;;ptual :- timuli'' · The Ll::trker 

variables 1 6 , 76, 05 'md 79 all o.ppuar. Unus un.l Use:s Fluency ond 

Stori0s Fluency o.rc mis:::; i n:> ,_,no pcsGible explo.nc.tion is that the 

subject tends to deal v,ith thes~~ twc teuts in a concrete wc.y. 

I ndeed, Storius fluency did ~ppoar on t he concrete content counter­

part (factor 3) of thi~ factor. 

The flt:xibility . vari ables probo.bly occur because, when 

producing ml:lily ideas , subjects tend also tc ch::.n<.-o cat-e[;Ori cs of 

ide".S o.t the 3ame time. 

Since 3hcer quantity of cutput is the esoencc of thic fo.ctor, 

it L > n ;)t surpr isirli: the variable::: 26 . 3.nd 90 have positive l:Jac!in!JS 

("b :>th .'"'..re neo.sures of common w:.J..ys of viewinc 3timuli). Vo.rio.ble 25 

has '"'.. n .:::.;::::.tiv u lo[~c1in:~~ -· it i:> a mc:..curc cf a less cOJ:trnon wc.y CJf 

viewing £:. stimulus nnd hence die~ not occur v-Jry often . 
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p:,c'I'cr:. 15 -----
V.', l.L'.:SLE 
CCDE NC. Vl.!U:,BLE L"'·~ 7 ~s I ,C;,DING T v_·.LUE u 

J. LEVEL 

'""l LJc.. UnuGUL.l lJ~ : :; Fl. . G7 13. 5C .c..; C~Cl 
03 Unucuc.l Uses l?lcx. . 67 12 . 3C < . OC l 
77 _\.sl-;: o.n·l 

" Gue::;;~· Flex. . 1(. 5. 95 ~OCl 

12 Gooc~ Fi~uros Cc:.t . ~ -. 35 5.0J . OCl 
13 Goucl Fi€Surcs Cu.t. G _; 31 5~ 57 . c01 
79 Prouuc ·~ I:,lp:!.'ovencn t Fl. ;n ·1 . 9() .0(.:1 
00 I':..;;duct Improvcm< .1t Flc:--~ . ; ;.?2 ~ . " . ·c • ·t'+ .001 
7G ,·.sk and Gue;:,;~ Fl. . 10 4;42 .001 
1.;. Gc'Jd Fi{;Ul'(;S Ch-:- r .. ~_· .) lio o .18 · ~ ; l -~ .001 
CG Just Supp:-se Flex. .13 - ~- .14 .001 
05 Just Su;:n· :;su I~l. .15 3~07 .OC5 

G Go :) L~ Fi~:urc;c Cat . l -.1<5 2 .92 .00 5 
07 Just SU:i)]JOSC (j .16 ~. 70 .Cl 
1;.9 J;.o rscho.ch r . 12 2.60 .Cl v 

17 In;::;to.nces Cats. ~10 2 ~ 51 ;C2 
7G :.s k <>nd Gu..:ss 0 ;12 2. :1-~J .02 

3 ~~:irth 0rclcr -.11 2.1() ~05 
~'r5 Picture PrcfcronceG .19 2.04 .05 

This could be the conceptu::.l counterpart of f'o.ctor 10 , vix. 

'"emantic, conc eptual spontaneous flexibility ( cre?,tivi ty f a ctor 

2( b). It is defined .:.s ''the ..:..bili ty to pr oduce diverse ideas 

fulfillinc; ce+tain cl~ss or cate:::;cry r-:-quirements when dealing 

with ser:.antic, conceptual inforr:H3.tion". Tests cf this factor 

me3.s1,lre .the det:;rcG t o which a subj'"ct chances s e t without instruc­

tion, i. 0 . .;ithout b .::iUr:; f:) r c od t o <'lo so . '.rhis b the opposite 

cf "inertL.t in thinkiTI-(:; 11
• The r.:)l ativcly unstruct ured si t uaticns 

:1llo·.·, the sub ject t o do ::ts h .::. ·,:ishcs - he can :.:hift ;ct freely cr 

remain tieC:. t r:, one: mental l:.Ct , U...YJ. l'lc t o brcc.k loos e . 

;,11 thre e marker y_,rj.8. 1~lcs 9~ , 00 ::.nd 17 ~1-VC ::ppc.:tred on this 

fact or. Ti."::; di.:;tincti·:m b,.t·.· ::: ;.:n c~.nceptual af~aptivc flcxibili ty 

a nd t his flcxibili ty fact cr is, l:o·.'lev c.r, not :1s cle::tr as the 

concrete flexibility fr.ctor s . Thu:.... 77 and 06 hc.v c occurre d h er e . 

Nov: c. c!.lang~ of cl:1ss m,w come~ abcut bucause of ~~ tr~nsfcrmo.tion 

of mcaninJ (as :•c curs in tho "nhift" o.ctivi ty in o.dapt i ve flexi­

bility). This could account f or the connection boJcween the h'D 

types of flexibi l i ty factors. It c0uld aL .:o accGunt f or the 

clearer c1istinctiol1. bet·. :~<::n the t wo ccncretc flexibility factors . 
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T~cn>:Jf'or:.nticn .Jf EL ~llllll:'' ;::0.y t.:: m2rc t1L'ficul t t c pcrfcr.n wi tfl. 

concrete them v1i th concuptual inior: .. :.t iGn . s~me: vari 1....'1cc a.lsc 

co:r.1e::o fron D! ·~T ( Guilfc:yd., 5C) c r '.ihr.t th-.:: ·:1ri tor h 'J.s called ILlT( u). 

Guilford h~'.:J ;(' Ulld tl:".i:.:: to ,:,:::c:ur rt!l:~ su::::;:::.:.;t:; it is l::cc .... us v in 

o.c1c.pt.inr~ th-.:: usc uf f"J1 c·1)jcct rJr situ~ticn, ;;one c~r~s tic transfor­

m:->.tions occur ( \'ihich :r.1ust include 1'UU3LW.l one_ ) . Thic cculd account 

f or the presence of v~.i.rio.l.ll~.Js 07, -19 ~m:l 78 . tL:·tc that all thc<"e 

a<ldi tion::.l variable:::~ a.rc: frcn conc.::;~tu::.l-ty~)v toG t :::- (the perfor­

m:mce of th0. Ro:.c...,cho.ch :1~2. .:-11 r.:-:ady bum notnd). Fllwncy vo.ri:.1bles 

o.ppear b.:causG o:!.' th~ir hi:~h corrcl:ttions ·,:ith their re.:;r; C>cti vcJ 

fl 0xibility ·. c~rie.bl.;s . 

The i;::."cs _,nce cf vc.riubles 1 2 , 13, 1,;, 3 c.nd !;.5 is -difficult 

t o reconcile - 0xpln!mti on ,;ltnt ::.;c..it further res0arch. 

v~uLt!:lLE 
C~DE NO . 1-·: .RL'.:JU n,·lr.m LC :.DING T v;lliUE 11 LEVEL 

5G Struc : DYe. win· form I;(} . - -~ . 26 :ovl 
57 Struc . Dr,_'.. wings Elal· , • 5C 3: 27 , COl 
25 Line Mc:.1nin1:;s P. Q. 10 ; 25 3 . H3 .001 
90 Torrance p . (~ . ll ~ 25 ::> .05 . OCl 
70 Incomplet ~... Fi.:;ures El:..:b. • ~~5 2. 97 ; (05 
66 ?icture Construct j_c.n Bla1·}. ~ 35 2 . 94 .005 
ll Good t1 i£3ure --; Cut . ,1r -."5 2 . 01 .o 5 
7,~ Circl;.;:J Elul) . ; 25 2 .00 .05 
'75 Torra.ncc fOI'.:J. :::n 1 . 97 . 0:; 
1;.0 :Pc.intin.=_· : ,',l;ilit;y . 21 1.lJ!'7 .05 

5 Embcdc1ec1 Pic·ur~:s . 21 1. 96 .05 

This fc.ctor hc.s b·. on · mll snppcrt,:d. o.nJ cP-:t .J"!.sily be identif icJ 

[..'.S ·~he hypcthnsiscd 11 concr~tc~ ela :; r ·.tion 11 f ;..ctor (crt:t.tivity 

f.1.ctor 5(a)). Four out of six m--Lrlcr ·r:::.riabl ;;:., ·~·ppo:;.r , vix. 57, 70, 

6( and 7~-· 

I .. r: .. wntionJd in Chc,>Lr :!:II, thi~ factor is net the equi va­

lent cf Guilford.' s DFI (f i .:;ural elabor9.ticn) f ·..1ctor , but rather 

the .semantic, cc.ncret..; hnlf c:f h is :r;a cell. This factor i s 

clef;i.ncd as 11the nbili ty t ·:; a(l\1 d.c tuils t c 2.nd to .;mbroidor seBan-

tic , concrete m~terinl . T.lDst c.f the c:nbcllishmcnts themselves 

a re m.:;anin:;ful and n ut merely decorations 11 
( :-.s t hoy are in 

measures of DFI) . 
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The ether tv,·:: v:trird:;lo::> postul~ ted tc lo:::.-.1 en this factcr •:1erc 

PaintiTIG (c.lotail) a.n(: :D:::·:lHin..s (c1cto.il) . 1:·hcre u.r'.) three possible 

rce:.scns why they h~.vc; n :::::.t c1rnc s: : (l) 'l'hc nar:~in.:::; scheme f::•r 

"<lcta.il" .. , ~ 
' · "' net the ..:::..1ct cq1,ivc~lcnt cf elalJoraticn scorin,:: • 

"Detail" \H' .s 

"usc of op<::.ce e:.nd cJrl:.:tructiGn of the rict•.lr911 • I t ' 'l::tr:; thOU.[:ht 

t!1e.t clal:.cr:ltion i s 11c.:r·t of th·;:...:c .:..c·';:i.vi i·ic:; , '2ut it so :mB it :i,.s 

not sc . ( 2) ::3oth G:..tilfcr~~ (50) ... nd I.v·:crrf ..Jld and ~'.ri t tain ( 79) 

hn·:, nt:tted th ... lt al thou_:h divcr·,_;E.nt thinkin-: in r>rt is p:-... rallel 

to divcrt:;cnt thinl~inc in other. fi~;urr.· l (n.ctue:.lly the Hriter ' G 

"concrete") ar0c...s, it i ::- n:..t i<."1.entic:-.l ·:ith. it. (3) ::J::th 

Paint inc ..mel Dra'tJin.:.:; · :·r: ":;_'roe:" :::.ctivitics, i. ·:~ . tho c.nJ.y rcs­

tr:tint im:1csecl em the subj octs l?..y in tlw ma.tcris.ls they hac1 to 

work wi tl1 . . ?he si tt.:.ation ;::.s structi.l.I'.1d Cdly "tO that o:.dont. ::y 
comparison, the te..::;ts ap:k:::.ring on this la.ctor aro much more 

structured: much m:-n·- infcrmnticn :t!Hl JU.id:tnce ·.ve1·e .given to the 

sucjects. 

'rhus in ro.:o?.sons ( 2) ~d ( 3), differ .. mt tt~'cs of thinking arc 

probc..J...ly involvc:1. ?r-:rhars the "fr..;e: " activitic.J f orm t.m ela.bora-

ti.:-·n factor on th -::ir own ( see c1iscussi8n under factor l 7). Paint in;: 

<".bility nay ~so to r .;cc.rd~;d as u J:lea:;ure (Jf "fcrm" cr r;cod orc;ani­

sc. ticn c;f c:~ncr.:te material s:; it is .:;asily rcco1:~nisable . . Port:'3.ps 

this eoility iS Wh::'...t \/C COr':UOnly C:lll 11 t:J.l ._nt 11 in drS.\"/i!l_::;, i. e , 

:J.bili t·- t o pr vducc · ,ell- formed obj :::cts ~d fi.3ur~s . 

. Ela·~oration :.;v.::.1s to ;;b.y :: ;:J.rt in c~iffcrcnt ( prcl"1.hly 

u.nccn:.tOn) -,cyz tc pcrcclvi11:; a concrct8 stimulu::; ( v:.lric blus 25, 

9C) . The reverse ;;crf-:;.rrYtJ!~ (; of t !w Tsrra.nco I>.Q. 10 and P.Q. ll 

va.riablc~ hJ.s l:,c:•.:m c~)n~ncnted c·n 1:ravi~n,1.sly . In :..'act , pcrce~1tion 

so:::mc invclv.;;d to quito a larce decree, bcco.uso v:tric...bles ll nnc1 

5 c...L..: ', occur • . Their oxo.ct csntribution is im1~ossiblc to a::>sess 

at this st . . Gc . 
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T_\.::LE 13 xvii 

Vi.IILJ31E 
COD!:: NG, v_··,:;n.:J; LE JI!X.:E LC.DI~~:; "' v.u, u.s p LEVEL .L 

-~1 Pc.intin{_;: d~- tail . G7 -~ . !; 7 . 0()1 
~'rO l:'o.inti!'l.(: : abili t:- • 57 3 ; !~4 . 0Cl 
39 Paint in:~ : usc o:f c ·.;,lcur • ':i3 3,.10 , 002 
3'.3 Pnintin~-: C ~ :~5 2 . [Y, .0v5 
70 IncGm1il·:)tG Fi::;urcs Elut . . 37 2; .:~5 ~ 02 

74 Circlo2 El.~ . . 27 ~ .39 :02 
71 Circl_'J ::.1. .12 2:3c . 02 
6G Picture Csnst1·uctLm El::l.b. • ~(, 2 ; 3/r . 02 
79 J:roc1uct Ir.tprovc.nn')nt !"1 . .12· ;? . 0 .~. ;05 
09 T:.rrc:.nc :: J?.Q. 10 .1.; 1.~9 .05 

ficul't to nose ,~s -:he Jif::> ... r-.nt :1bili ti.::::.: invol vc<l . ;~, t first, it 

•:::1s ttwug1.1t th~'~.t thi.J mi,:;ht b.J tile hyi:..Jth.::...;iocd cre2..tivit~r fa.ct.)r 

G(a.) - 11fr.;8 ir.lV ~,ntL.n u:;in.~ concr..)te .r.1-.t2rie.ls t o ;roduce ori;:~i-

nal r·cspcm; ~-; 11 • He .:t:v<..r, the ic;Jort:::tnt ) r•.)dact ho:r' :) seom:.; t o. be . 

detail: the nain P.l·)dG of think.:..n;:; is . in terms vf' elaboro.tinc, not 

producin,_; oric;inal j.irOduct..-. Further, it scer:s to ;i.nvol ve the 

use of colcur because colour..; .verc U<:led in Painti.np;, l'ictl,l.re Con­

struction, Circles and Incompleto Fi[;ures. Sic;nificantly, D::"awine 

(in which only black and. •.thite wor._ used) , does no t.uppeo.r , . 

P:tcduct ImprOVl.Dent rl. rn.ay bt' :n•.r3 because it dc:~s , in fact, 

invol vu clab·Jrc. tion and thou'"h it wus r·or.:tuJ.::>ted t~. tt) a ccnceptuo.l­

type test, it ·,,ould be .... -..s~ t r.: r' ~ al ·,·:ith it in cr.:n cr.etc terms . 

1.iosaic:: ::md Tcy Con3 truction h i ve n ot rr.aclc thLir m.1.rk. This 

could be becr.u3e the above t.J r. t .: c:t.n be con:::;id~rcd '.l.J paper-and-

pJncil tcr:;t.:; ,/hcre:as T,:,:.•>::.ic ... tend To;y- Con.struction are tests 

rcquirinc th..; mc..nipuL.-tion cf three- dimensional materials . 

In the absence of any .~learer indiccttiom, , th;L:: factor would 

seer.1 to invol-:e three ch.:tractcristics : (1) colour, ( 2) structur­

in_:: a concrete situ..:"l.tion and (3) eb.b•!ratillt.; at the same time. \':e 

can tcntc:.tivel;:,r name it "the ability to embellish a picture 

(usinc colour) which hc.s to be constructed from relatively unstruc-

tured mat')rials at the f>r~me time". 
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'.rADLS 13 :x-viii 

V.'.l~ l·,~LE 

\X' DE NC. • v;~~i.L\.:;1JE U!,ME L(..',J)I.i.~G T v;,LUE p LZVEL 

1-~ Good l?icurc:.., Chc.21_;e No. • !, 7 r: .• C6 <. . 001 
35 Gc1d .'.ni::18.ls ('t"") +et 

.J .... U•:;J t 5'1 • v 
, )> ' 

. r ~ ~t;. ; 001 
36 Gd.d t~nit .Us C· • 51 ~~ . 30 . CC:l 

77 .~.·~sl~ c.nL;. Gue:.w Flex. . '~2 :; . 05 ~ 0(1 

25 Line T.1e c.nin ~::; F () . . ll -. l '.i 3 . 23 .C02 
ll Goou Fi:~ureA C8.t 1: •r . 30 :J. 22 r. ""' ') . \ .......... '-

25 Lj_nc ~ .. ...;::' .. ~lin.· ·:s I' . Q. lC .19 ::., . 1 2 . \~(2 
70 n:JJ: :n:.u r· .ruess G. • 2.3 3.02 .- - [:.' 

• \...>\,.• :J 

10 Gaud Fi_;u:ccs Cn.t. 3 . 27 2 . /) • (;·:,5 
,..., 

Torr:J.ncc :L: .q. 7 . 2-: 2 . 21 . 05 <.. ,) 

Th::ro or .- nc·t C'nou:;h de cis:. ve VL..ric.bL,s t o 1.,.::.ko the int0rj)re­

t.r--t i on of thi :J :f:::.ctor clear. T\·:o cf the r:w~t si6nific :nt loo.din,:;s 

bc:lon...::; to vc.ri:J.bl.::3 35 end 36 · •. hich ·tGr:J hypothcsi:Jcd. t o loc.d on 

cre:-.tivi ty .:c~c tor S(b) - 11 :frce verbal invention11
• Th::: other postu­

lc. ted v.:-.ri~ble, Stori es ori3inali ty, ha.:..; not ::1p p::ure:d. 

This uicht c;vcn be concerned with :1n o.bility to porccivo . and 

i nterpr.)t Jtimuli (~lrOb!lbly concre t e :>ti:nuli) in UnUSUal ~··:..ws , 

:::int::e t he 11un~or-,:.:l0n 11 p .. rce~>tunl quc.liti'-s ( 25 , GiJ) h'lvc. positive 

loo.din ::.. r nd the: 11 common" pc:r.coptua.l qm:tlity (26) h~~~ c. ne:::;-~tive 

lo:'\tlinr~ . In (.ddi tion, the two 11 prcf "renee of open ficures" 

·.-uriabl0s (11, 1 0 ) r<'.·re positive lo:::..diiB>• 

I-t r..:!J' bo tho.t individual s \"lzF, c:!n invent . fr:;ely under the 

ninimum of r ::;2 trc.int ~md ;ith minir.'!UI:J. GUid:.mcc , nrc o.ls 0 tho 

individu::..ls who profcr tho .. ore 11 umwua1" ant;l c s a.nd types cf 

P·3rc~ption. 

T,'.TLE 13 xix 

F/,CTOR 19 

v~·.i.~IABLE 

CCDE ::o 0 V,',UIJ,...:LE IJAME r,c;, n:u.m T V,'.LUE I'.LEVEL 

32 M.:--ko-n-Fi curc I>. Q. 1 2 . 5( 5. 29 . c:'l 
"'1 ..J . i\iake-:o.- Fi :.;ure f 'Jrr.J. . 21 3 ; :.8 . COl 
22 Lin;} Mo::mincs I> • n. 12 ;33 3 ~ 2 tr . C02 
30 ?aintil18 o. .20 ) . 02 . C02 
50 Rorschach I). Q. 12 .21 1.90 . 05 
53 Storie::: Fl. .20 1.89 .05 



I:n vic·:: of -'.;he < .pp2:..:.~·£mcc of the: -:J~r~<: r:w.rkcr vari.:>..bl ·~s 32, 22 

rmcl. 5C, t h is f:1ctor is idcntifi~d r~s the h;.-~othesiscd perccptuc-l 

:ff~ctcr .;.(u) which th·..: '>'lritcr c.:•lled l)cr:.oe1:·tu~1l ::..1.:-;.hor..ltion (w.J vo-

[1( !1t) • Th·:: occurrence c£ ~· 1.lCh - f:J.ctvr is c;ratL':rinc o.nd certainly 

w~:.rrant > furt h;)r ru:: (..:lrc:! . I t .~CU.l:J thcro i...; :1 JL;tinct r:!.bili ty 

to introduce tho dir,cnsion ;)f m~~V()!ilcnt · .. hen structurint~ and int :::r -

prctin.-3 static pictc rir.:). ::timi,.tli. :, !L:::'C'm \:ho poss c c:Jos this 

:1bili t~- i :::: n ot stir:mlus-bouncl, i. :: . tl:;p cnc1C:nt .:::n the stimulus 

r_:;ivcn . 

lor~cd on t hiR f~ctGr . In the p .in tin:~ etcti vity 1 'bcc~.u:_o the! 

inde:ucl, h-:vc t:· ._:c b..::~ ond · ·hc.t · . . L ;;;iven in c~·clcr to do w.Jll. 

Thi::: '..1tili ty could :lie o be i m})Ort:-nt in thinkinr: up ideas for 

f:t')rics and wculd thus c-xpl:tin the 1)rcsence of v:-J.r i ablc 53 . 

Va.ric.blc 31 is di l'fi cul t to reconcile with the .~cncrt:l e:.'cility 

involvbd in tllis factor . 

f.A.CTCII. 2C 

v;l7') L\ :a.zE 
CODE NC. y;lRL~:C~LE l{',~;ffi LC.'.:UI~IG T VJILUE :p LEVEL 

6'5 ?icture Con8truction c . ~ t;. ; G9 . COl • · r· r 

73 Circl0s o. . 23 3.23 . C02 
77 } ,.r.;k and Guc s.:::; Flax . .ll '3 . G 7 .CG2 
2'~ l. Y~.!-::c-a-Fi·:urv Cc_tD. -.17 3 . U) .0•.:12 

'1 'B'::.th.:::r 1
--; 0ccup:-.tion . 23 2 . 70 . 01 

5C Struc . Dr:::~.>. incs ff.'T ffi . 15 2 . 70 . 01 

The v :·.ri::.ble :i?ictu :!:'o Comrtruction C.:ri:::;inc.lity hns not a.p1)~ "'.rod 

in f:J.ctor 2 o.s "N':'.s hypothcs i s.nl . It seeLs to involve :1 different 

type of thinkin.:_: . 

This f£~ctor ::1~·;:::::.rr to .x .. cone -rncJ wi -'.;h t he. ::.1rc~.nisa.tion or 

c. t:ructu:r:!.n[~ cf mclinly conc:r·::t~.:, sc: _··.nt ic rc.:'t tcric.l . V ~".:riabl es 65 , 

73, 2<; ~:nd 53 :-.ll rcquir·~ ".;he :::>r;:;c.r.:i.s::. tion vf o :biE:uou~: m~terial 

into cohcr0nt systems . The nbil i ty t o Gr c :::.nisc ::.nd str ucture 

cohcr~ntly h:J.s be. en i!10nt ioncd t:· 'uoth Guilf ord (in Torr::-.nce, 130) 

a.nd Lowenfeld and :STitt.-..in (70) :1::> on:. ch:~.r~ct ::ristic of cr0ativ e 
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activity . 

Tharcfore, thi~ f~ctor is tont~tively d~~cribed a d an ~bility 

t o o:r·_;c.niso r~. sitw' ti0n invvl·.-in ~. con~rcte inf,; n:~tion into c 

r.~ca..."l.incful '.'/hole , b: v iev;inc it in :-11 unusuctl v1c.y . 

V.,tiL\:SLE 
CODE NC . 

~~1csaic..; C 
Mos-'.ics : ~Io . of pi:::c Js 

1.92 
l. 71-

.05 

.05 

Only 0ne v:..ria.tlc i!:' :::: i ;::n;_l'icJ.ntlj- lor dod on thi:J f .J.ctor, 

thou:::;h 33 al:::;o h'l~;; ::: hi£)1 lnt:ir.,c; . It '.'lould :::.j1p .. 'lr tc ha ve: some­

thin.~ to de r1i th thinkin·~ up ori.~in~.l ide ~-.s \!hen d.calin;::; '.:i th n·:)fl­

p.:.l.per c..nd pencil m.tcricl:..: in two di u_nsions . ?~ucity of variables 

mak .... s it imposciblo t o interpr ... t properl;y· . 

y;,R:U,I3LE 
CCDE UC . 

46 

T.'0LE 13 xxii 

F.',a.J~OR :.?2 

. GO 

'I' Vl.LUE P LE'.rEL 

2. 51 .05 

(.'nly one v:-.:.riu.ble is " isnific:::;.ntly l.J.J.ded on this f .'.ctor, 

hence it cc.nnot be int :)rprc·~;ed . 

I'1.CTC:2. 23 

v:.rn:.:sLE 
CODE NO. V.'.!iL'•BL E r:~r:E LOAD:U;G T VALUE P LEVEL 

25 Line M:eanincs }? ~ Q o lC .n 9~65 < ; COl 
26 Line :.1e-:.nirJt;s ?.Q. 11 - . trl 6 . 05 . 001 

•• l1 i polcr doublet inval vine ::t :;_)rr.:.fcren-::c f:;r seciP.._;, or 

ability tc s~ r.:. line pictures from J.n tmusual -~~l c, vi z. from the 

front r ::tthcr from the side. 

sevcr:-tl ne.rker variables · re rr:.is:>i nt:; a:r1d, thcr·::foro , it cannot be 

in·~erpreted with any ccrt·:inty . 



v"·.r:L·~:JLE 

CCDE !TO. 

88 Torr~nc_ P.Q. 7 
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T V"\.LUE P LEVEL 

6 .22 < .001 

Only one varicble is siJnificantly loaded on this factor and 

hence m:::kes it impo::>sibL.: to intcr:;.-rct. 

F:.CTCi1 2 5 

VkP.LilLE 
CODE ~TO . ·:;.1 ~ L_:jL E T.}.fE LC .• DI:~G T v;:LUE P LEVEL 

J9 Torrt.'.n.:!e P.r. , ,... 
.._v -.56 ll.OG < ~GOl 

90 Torrance P.Q. ll .62 10 .50 < . 001 

"·.noth..Jr bipolar dou"bl ct invol vin3 a pr·.:fcronco or ability 

for interprc.tin: line drc..in.:;s fro.::1 o. cc~Ji!ton, obvious ane;lc, viz. 

sidC\'!rys ro.thcr tl:'ln frQm the front or from above. r~.:;ain , such a 

factor W-:J.~ hypoth:;sised, t.<t norc marker vc.rir..bles ·.·1cre expected . . 

It 'lppcc\rs t hat this c.bili t;; v.::ries with the type of test content, 

!:Jincc Torr3.Ilcc and Line MJc.nil'lGS P.Q. 's hnve apr eo.red c.s separate 

factor;.; . 

V"".IlL\.TlLE 
CCDE NO. 

2·-~ 
89 

v:.niABLE 

Line menninc;s 

TAJJ~E 13 Y..XVi 

li'i.CTCR 26 

:~;,.ME LC.DI:t.G 

P.Q. 7 ;74 
Torrance F.Q. lC . 11 

T Vi>.LUE P LEVEfJ 

1 0 .60 < ; oo1 
3 .22 . OCl 

1, doublet factor which seems to represent r rrcfercnce for 

viewinc lin~. dro.v1in.;s from unusuo.l o.n~;les (P.Q. 7 and P.Q. 10 

i.e. from the . f r ont or from rlbove.) So fc·a v::rio.blcs o.re involved 

in f~ctors 2 ,1, 25 nnd 26, that it will be nccessc.ry to carry out 

further rcsec.rch before the position can be stc.ted with any 

certainty. 
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?:.:SLE 1) YXVii 

:i~.·.c:rc!~ 27 -----
v;,i: L'.BLE 
CCDE HO. v:.t:.L\.:SLE lf,~l.lwiE Lo; ... nrrc- T v;.LTJE 1? LEVEL 

62 Toy Construction: No. . E3 7.15 < . 001 
of Pioces 

58 Struc. Drm-,ir-'t:s i'OI'l.l - . 19 3.36 . 01 
47 Rorschc.ch Fl. .ll 2.fl3 . 01 

Unidentified - prcunbly thia fnctor involves some typo of 

fluc:ncy -'.-...,il i ty . 

F:.CT(;R 2J 

V,',j.U,illJJE 
CODE lJO • Vf,l\.L' ... ::rLE F:,I.lE LOl,J)ING T V.'.L UE P LEVEL 

E3 Toy Construction . 63 7,15 < .OCl 

This factor i::; imi}ossible to int.::rpr..;t b.:::co.use it possesses 

only one signific::mt lu~.l.dirte . 

VMUADLE 
CCDE NO . 

53 
31 
29 
66 
22 
28 
75 

F..:' ... CTOil 29 

rr: ... RL'...IlLE ILM:C LOJ,DING 

Stories Fl. . ·t4 
Makc- n- Fi.::;u.rc form . 27 
Mc.kc-a-Fi:;un. -. 26 
?icture Construction Elab . 2(; 
Line :·~:e:J.ninc;s P.Q. 12 . 21 
I'.'L'J.kc·-a-Fi,:;ure Cetts . - .13 
Torrance form . 13 

T V.'.LUE p LEVEL 

(.;36 ~OCl 

t) ~ ;.:2 . 001 
3 ; ·~7 . 01 
3 . 23 .01 
2 . ·33 . 01 
2 . 61 .01 
2 . 56 . 01 

:m unidentified fact or - possibly some ty~·le . of P~?rceptual 

nbility is involved (bec~usc of vari~tl cs 31, 22, 75), othcrv{iso 

this is just nn " error" f:-:.C'tor •.vith no particulc.r c.bil i ty under­

lying this collection of vc.riables . 
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v;;HEDL::: 
CODE NO . T v:.:L UE ? LEVEL 

61 
2 

60 
45 
31 
. ~c 

Struc, Dn.;. iTIGS P.Q. ll 
.imimc..l Sort in:::; C:xt3. 
Struc. : :r.:::.•.JinJS P. ,·: . 10 
Picture ?r~fcrcnc8 
r:Ic..kc-o.-Fi::;'Jro forf.l. 
:L'ointinz: f~hility 

• 2tr 
. 23 
.21 
. 21 

;m unidcntifiad f ' ct0r probr.t•ly :j_nvol vint_; 80:ilc type of percep­

tual c.bility (oe:c.:::.usc) o:. vo.rinblcs Gl, 6Ci, ~~5, 31) or possibly just 

a meaningluGs ccll::?ction of vcriJ.blos ) on " e:rror" foetor . 

OBLIQUE r.OTjc'!.'ICiT ItBSU1F..'3: 

Fr.:lm Tc.blc. 1,~ , it ern b.: sc:.n that the f:J.ctorc resultine from 

rotatinc the fnct r:- r mc.tri·: -:lbliqucly invL,lve. v-:-.riabl os similar to 

those found by crtho.=;om. .. l rotation. HO'.ICvor, n:r ny oi the smaller 

loc..dincs ( si;3nificant in ortho~;ono.l r c t:tt ion r:sul ts) have been 

r0t:1toc1 out of the rictur:;. The number of sicniJ.'ic:mtly - lo:-:.dcd 

vcriablvs per fc•ctor is L,rcatly reduced and thus nukes the 

factors cx-':rcmely difficult t o intcrpr :t. Cthor n ... sons \'Thy 

c..bliquo rotc.tion rcsul-!;s . rc cliflicd t to interpret (c.nd dan;:;cr­

cus) b-.vo been dis cu.:; sed in the section on factor analysis in 

Chapt0r II. . The vbl iquo rot '"'.ticm rosul t;;. l"'~vc been incluucd only 

f0r intor)st. 

C•ne is not juctifi . .;d. in n.:::.minc th:; f::tctors n.s thoy. hnvc bec.n 

n.:::.ncd from t:!:lc ortht;:-::-.-.nal rotc.ticd results. Ik,vr)vcr, if in fo.ct 

\"!O ..1ctually do this, then th0 ... c..ctcr.J whic;h correlc.te si,3nificantly 

at the l~~ L:vcl of prob:~bil i ty ~.re ;"l.S J.'ollO'iiS (from To.ble 15): 

concoptuol d.:-tboro.tion/conceptuc.l fluency 

ccncrcte fluency/conc e:ptu..:-..1 c.d:::.ptivo fl cxibili ty 

Factor 27/F:lctcr 29 ( unidvntificd) . 

Thcs,:· nrc worthy of nctc cinply beclltll..:;e: it does n ;.: t look as 

thou.::;h all the crcativi t:· fact orF corr0latc :lith on e another to 

any r!!::l:ckcd extent. It seems as thou~h m2~t uf them o.rc inde-

pendent end thus rLprescnt int1J};cndcnt c:.bilitics or modes of 

thinkine. 
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Hc.vinc :n;vic·\·!ocl. o.nc1 uffcrcd. intcrprot:xt:i.ons of the thirty 

extracted fact vn:.: , t!1cre ~ro G'-vor .J.l c bservo.ticns which can be 

:nndo on the orthoccn::::.l rosul ts n:..> c.;. whole. 

l. Hypoth-.:-sis !-<: 1 ho.s been shvwn tc... h~ true . The creative 

thinkin.:; c.bilitics of . children in the n~c rc.n:;::: :i-7 ;:;ears - o.t 

loo.ct in the e~:.1o.ntic-ccnt~nt areG. - r.rpc-:tr to be very similar 

to th(.·sc f01,Ull~ in older subj .... cts . Tho fo.ct r r structure which 

r:ts O)Ii!·Jr ced , shc;:s mo.ny of the o::u,1e f -":'. turus or saae types of 

f e?-tU1'0G found in studio.:;; c:n o.cl.ul tu a:t:J.d o.dolo::>cent.:; (Frick ct 

o.l, 3G; Guilford ct r..l, 58; Guilfurcl, 50; Guilford and 11ocpfncr, 

55) . 

. a thou,-h the"'u ~·ro bound to be. other. mcdes of t~1inkin£; invol­

ved, the m~in structure ~f creative thinki~ can be seen o.t this 

level. It appe2..rs to be an "clicarchic11 type e:f structure, i.e. 

there .are several "lo.r,;c 11 o.bilition coverin3 cliffcrc:nt types of 

tests . There i s c.Jrto.inly no busis .::or :1 11:nono.rchic" view uf 

cror..tivity (i.e. one e:.ncl only one ability or mode of thinkinc) 

or for an ".:mo.rchic 11 view (i.e . a different o.bili ty conccrnoc1 

with every test) . 

The factors shovi the behavioural capaci tics , the psycholo­

Gical proces3e3 used by individCJ.als to deo.l effectively ,;i th 

the task at hand. 

2. Factors are not decisively ~nd cl0arly distinguishable from 

one another: several ·ro.r:).cbles ~.ppear . on more than one factor. 

This could be becaus3, .:tt this 1.ce , c1i:fferr;nt abilit i es are 

not yet cl.~arl:' differenti 1.t~...d ( o.G l1ypoth0Si12 H1 s t::ttes). . This 

would bt~ in line ·.vi th McDov _.nll 1 i3 contention that new abili tics 

nrc forw:.d b~r ;_::ro.duc.l differcnti:-.tion out of pre-existinG :tbili­

tios. Hcwcvor, there ~rc other posaiblc explo.nrtions. for 

vo.ri:tbles ov~...rlappin.3 on s0ve:rol factors . The most likely 

explcn.:ttion is that crc:-ti vit;;: i~- r· vury co;nplox activity - o. 

Mcdnick-typc thco~; . i3 just not ~nouch. Cre~tivc thinkinG is 

ver~- fluid :::.nd cvcr-chnngin.::; . '.hc:n :1 pcrGon is bein:· creative, 

he i:r;tdul.3CC in m:tny t yp:;s of intorc1ependont tYl: _c of thinkinc. 

Thus , if he think:J up m~n:- ide::ts, it is hiJhly likely tho.t he 



p.:.nscs :"rc 1.musu:ll :-.nd nc·r...,.1. Thir: ir... ind.icntcd in the corr0-

lr. ticn.s of the dif'f•::rL.nt types of v:-trir.:.bl ;s ':vi th Jach ot h:)r. 

Correlc.tions of fluE:ncy with fl~xibility variables rl:!nge from 

20( 

. 71 to .91, corrob.ticn::; of fluency v1ith ori._.im.lity vnric.1lcs 

rmlZ';c from .05 to . 87 ~nd corrol:?.ticns c,f. flcxibili ty v-1i th origi­

n:.li t y vo.rL'lblcs ;.rc- in tho r::-·'l,_;o .so to .77 . 

Fluency v:-:ri:- tlvs occu.r· of ~l cxil~ili ty fClC tors, .:ldnpti ·re 

flexibili t;y v:lri<-~bs loar~ em spont:_nccus flexitili ty ancl 

oricinali ty lac+or..; anl~ spo:nt:-n:;ou.-; flcxibili ty - Dl~i ;.ble:;; ::- rc 

found in oric:j.nality f-~cturs. r .. t:.il . d cxpl~.nntions of ·.vhy thvse 

t'hin::·::; happen, lnv·_ bvc:n c:iscuss·-.d in the fa0tur interpretation 

sectionG. Factors mtty sh, rc simil.::1r vc.ric.bles fer different 

rl.)asons . 

Ho 1evcr, in .most c:::ts.Js, tho exp:ct::~i. m;:rkcr vt.ri2.blcs occur 

on t!wir respective f-.ct.or3 ·.-;it:il hi.:;h lo;.din-:;s nnd vu.ri-;.ble9 

·, ·hich 11 belon.:::" to othor f:-ctors occur r:i th smaller loadin'3s, i . e . 

the na.in lo-~clin-:-;..; belonc to the 'l.J.ri::-.blcs I.)Xp0ct .... d on the factor . 

3 . The import.J.:.lcc of diffL;r,::nt pcl'CL:ptu~ l o.p~)rc::·.che~ . or p~rcep7 

tual st;vleR in different cr~ntive :.tbiliti~..-s is obvious . So, too, 

;,rc th\.. indicatio~s oi +.he ~fluJncL of personality fnctors 

( ·:1hich 3.re link :d, o.,: ccur 0 , to porceptu._l :., tJlcn n.s wt;:ll) . 

I1Iost ot,·;iou"J i~:. tho:; nbilit;y to c1e ::- l with ::tmbicuous, vo.:::,ue 9 

unstructured stinuli, pla~- •si th the:r.1, .:;xploro t~J.Cir po,:;uibili ties 

and come ltJ:' '. i th somJ ori.::in_l idua~ . This i:1eo. h3.s been mention­

ed O"'•Jr and. ov L. r ·'C::lin c:· ,-ariou::; people . It occur.J in .Rogers 1 

" opcnnc.-'ls to experience" ·;:h ich is a lack of ric~.dity (cf. Guilford's 
11 freedom frm: rigi<.1i ty " .c'::tctor) and an a hili ty to tol ... r.J.to 

-;.:nbicui ty ( cf . c;uilfor(; 'c n ·~ H":J.c'-, .. .,..,', rr. u·-'lC 1· c of ~"~mhi ··uity") 
..... - J... _,._'"'- ..... - .:::t 1 - ...... c~ '- ~.. • 

:, pe:;.~son ··; i th thi .:.:t ·~ributc doc: 1 n 'Jt p<.rr;_j_ve; thin:.::;s in predeter­

L.incd \'12-j'S nor r1oes he distort pcrceptio11 ' in order to mt":.lcc them 

easier to deal ·,,.i th o..ncl rr.or~ :pal~ table ( cf. Schc.chtcl ' s c.uto-

centricity) . Such ~- person d0es not :....voir1 conflict 'J.nd tension 

in order to o.void unc0rt~inty . He c·ccepts ten::> ion 3.nd i::: willin::; 

to let !·~o of cc,rt<.linty ( 3Cc: Fromr.1 1s ideas :;iv Jn in Chapter II) in 



environment . He is willin-:; t o ::..ttund t o vt'-:_;uC; f8el:)..n.J> :::.nc1 do 

without "the ost1.blishcc1 porcej.'+:!Acl scherr-::.t::- 11 (:S:-..!.rron, 2) . Relevant 

here, too, is Drunor 1s 11 dl:l Crlal of conplotion11 of a to..::;k . The 

crcc,tivc indivL"\uJ.l does r.ot o ... lect tho eP.siezt, obvious r;G.y out, 

hu .:;uart~s a ·_-ninst prrrlli..l.turc c;lo::mro r.nd. ]:£tJ:.> c..ttcntion to the 

see~in~ly irrelev~t . This 1.'fluxibili t;r" in perception exists 

o.lon~, with orcJ....lr 8-nd str,_'cility, hmrvcr , bc~c3U38 th•~re ..1ust be 

anchore{:c point~:> to k~~_;p 11 dcf(lrm~.tion:.> 11 (or <Lpr rtures from 
11usual 11 perceptions) witbin recoenisnblc bound~! . In the v10rd.s c.f 

a l5t!1 century ::;.lchemi:Jt , 11 thJ ·::0:::-k must be perfor.::1od ·.:ith true 

Cl!lt'l. not 11ith .f:mt0-stic i~inntion11 • This I18ons th~t cre~tivc 

perception nust ~till fit t110 rcquirerncnt . .l of the task. i..l.t hand -

it must ~e comrJunicnble <mG. not bizar-re. :ifcv0rthcle.::s, th,; 

bound~ within which flexible deformations can occur are very 

broad The creative person tP~ws advantc·:;e of this. 

1 . Tho results indicQtc that one ha~ to be careful in construe­

tine m:.·c.,;ur:::,~ of cr~·J.ti··i ty (:mel prot::~.bl;:r any other psych·Jlc3ic'-.l 

phe;nononon) . 3.\~lntivcly ~:;-~:.11 ~1ifforences in test content or test 

instruction3 c -.n hrin::; cliif..:rcnt type .J of thinkinc into play. 

(e . > Paintir..:.; o.ni..1 rorr,·:ins va.ri.J.blcs do not o.L1.:-.ys eo toccther 

on fn.ctorc - the only (~iffercncc bc:twucn the t ·,w activi tics in the 

use of col cur) . 

5. lfot all tho f"J.ctor :::; ' ·rc clearly i dentifi:lblu . Thi:::: is only 

to be cxpc:ct...:t1 ·."lh<..n ;:;c-ror:ll ~ '1ctors h:::vc bc-:::1 hy:..,othesiseu fo:::- the 

first time - it is c1iff i cul t enout~h ·:.hen sh~y hove c.ppearod in 

previous studies. l•1an:.· of tho factors havo tc be tentatively 

intcrpr:. ted - they 1::ill require :11or c invt.: .· ti_ :ation before bcinc 

ncccpte.bl0 as 11roe.l 11 f3.ctors . Factors mu::::t :1pp"ar in J.,orc than 

one s.tudy to provi<".·- persuas ive argument for their existence, 

othe:rwis... they coul d be 11 crror11 fnc·~ors, occurrin_:::: in only one 

study. 

ror similar reasons , not all va.riables which occur in a part­

icular factor can be adeq_uat ·::-ly accounted for - their contributions 

to and roles in their respective factors can be clarified only 

after many analyses, 
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6. ~'he hypothesis·_d position.- ::;f the Torr:mct"; Tcs~s of Cr·:Jative 

Thinking on different ft.:.c"tor:J are mainly co:rrect. They hove :;:::- · r­

form0U. £IS expected .:xcept tt3.t Fnusuc.l Uses , ?rocluct I;:1prcvement 

and i.sk and Guess som\... tir.._;s :n.vc loc.din.::;s on the cor.crJtc infor-

:~ation type of fo.ctcr whereas it '.'.?S postul:ttc~d t:!ey wenJ conceptual 

inf::r::'r:::.tion test:... . It se:JJ::s subjects tend to deal v,•ith these tests 

in .<::. concrete :manner. Tni;::; i:::: rliscussed in more tletc.il under 

1Joint (7) . 

Torrance 1 s cla.im that his tests ~-:ch mec.surc: distinct crc-Ltive 

abili ti...::; .::.;)pears "";c., be true to a l::::.r3e -:xt.::nt. Ea.ch of th-3 sub­

test-: (except for I'roduct I:nprov.-~T:cnt and :.~k c..nd Guess \'lhich 

appear tocetrwr \'Ji th hiu;h loadin:_:8) !1::;,vc hi,:h loadincs en C.ifferent 

factors ~ ThJy do occur r1i th ether vc.ri::::.l.llcs exp:Jctc:J on e::ch 

factor but one is ::::.1-·.-ays more: hi,:hl:r lc::.!c1Cc1 than the others . 

7 . There is mucl1 juoti!'ication for acccptinc hypothesis H1 (b) 

::ts corroct in its r.1:..in conception, thou;:;h i t h.c.o to be modified. 

This h:·pothc:;is .:tatcd th..:t Guilford 1 s s , mantic content :::tree. 

could tc . L~ividec1 int0 t·.:o p::•.:.:allcl content .:.;roupr: , one peinc 

:::; cmantic, cuncr0te content and the other bein:: ;J(,;mantic, conceptual 

contcmt . ]J()th tj'POC cf contc21t arc: mc:::tnin:ful - l:.!bels can be 

attached to them - tut th\... forme.::.· consists of pictori::tl information 

or stimuli anc: th.:: L·.ttcr of v c.r.Jetl i:o.formc:. tion or stimuli. 

Torrance hc . .3 named these c:.rc:-.s non-vurbal (or fi::;ural) and verbal.. 

The concrete content :...:.rca ic net Gu:Lll'o:rd 1 c fi~ur--!.1 content area, 

_·.s m0nt iono,_:. in Chr1ptcr III. 

The separ::-.tion of' i;hL:cc +,wo content .:.:.rec~.J into parallel 

f2ctor:; is not compl..;t.:, out L eviuent enou:h t v inrlicr-.te the 

hypothccis .is ::1t ll' •st on th: ri:::ht track . 

The modification ci' th\... hypothesis iD a.s fc·llc;·ts: the concrete 

a.."ld conc;;;ptual co..t'--.:.;ories s~·wu.lr1 not he taken to mco.n the type of 

inf01naticn or ~-timuli of ;·1hich tL::>ts arc comprised, but the ::o.ys 

in .:hich inc~i-,ridu::tl::: t e:nd to d<.:Cll with r.1. t:1:;k. Thu;:; t he. test 

stimuli or infornlCltion m::ty 'be eivcn in concrete (pictorir.~l) or 

conccptuc.l ( v~rbc:.l) form : th.] v:':'y in which subjects deal with the 

stimuli is tho importc11t influence in d0cidi11G which factor the 

pc.rticulor V ' riable conccrnl c1 should 1.10asur c . In the main, the 
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concrctc-inform'J.tic·n type: of te::.:t is dc:clt · ;i th in r concrete type 

of thinkin;:,: r.J.Odo cmd the conce·,tunl-informctti::m type of test is 

dec.l t ·.:ith uuin':', a conce:ptu:--1 ( r.b:::;tro.ct) typ: vf thinkinc. However, 

some concC})tual- ir,for:...,:::.tion (purely vr::~bal) t::!sts co.n be pictori::lly 

represented - 'i.t L~o.3t in il:l ... ;:;ilution. 

:m inklint., cf thi:-. id0:1 \ :o.s :-.ctuc..lly statL.d in H 1 (6) . ··:hen 

tion is c;iven in concep-'-u:::l or ::\1). •tr-"'.ct fcn:n _1nd cannot 

be reprc:sent-:d in concrete ::o:·m or at l ·:jnst, is not handled 

concretely in .:t r·J.rt iculc.:t .L .... .J.I! 
lJ l,; • .; .., .• 

G. Cf. tl:.J 14 l'!ypotl1e:sith .. (l cr~~~:l;i,rity t':.. ctqrs, the first lG are 

rc:J,ativ .. ly clec . .r and idr;ntifi~:!JL.: (fluency, spontaneous flexibili­

ty, adc.ptive flexibility, oric in:'..lity rm:. dnl' .)ration) • 

. The •:1ri tcr' s .::ontcntiun th~lt 't.c1:::rptive flcxibili ty o.nd ori cin­

:J.lity both invol·n tr::-nsformcttions, but th .... :t the l:1tt0r is ccnccr-

ned espcciall;,r with unusu:J.l tr~msforr.1r'.tions, appears to ha.vc found 

some sup~ort ( soc fnctcrs l, 2, ~' 12). 

Ey:;othesisud fictor..; 6(n) nn<l G(b) arc not .:.t ::.11 cle:J.r ( seu 

cliscussicn under fnctors i3 o..YJ.~,!. 17). 

!iypothesiscd fc.ctor 7 hc..s ::.ct ~.:~v~:o.red ~a 2. • cpo.rate entity , 

i.e . "fluency in the usc c1' m·.teri.::tln 11
• It is thou..;ht tha.t the 

type'1 of YCJ.ri3.bleo usu.: to r.h .. :::tsurc this posnibly- cxistent .:tbili ty, 

:::tre inud:qu:::ttc:, or elso ~•re r::.-: t worthwhile methods <.'f asBe;s:.Jill[; 

products, ::-t l east r.'i th th~.-sc rE::l<.tively simple tests. Perhnps 

there c.rc differGnt abilities for each kind cf mo.te:rir• .. l usc~l and 

thus thG~r: ar.:: not "nOU:3h r:prescntat ive vr..ri::blos of G:.tch kin c1 

to brin~ such fnctors cut (if thJy 0xist) . 

9. H 2 also c<::ernz to h_w"' received sore<.: support, thouc;h not all 

the hypothesi!.>cc1 f:->.c"c o:r..:; :~..vc n: •;JC:r rcc~. It ·,:auld ctppe::r that 
11 pcrceptunl" fr-_ctors (~c (~efim:d b~· t h0 writer) do exist . 

H 2 Fr-.. ct::>r l is vcr~- cle:~.r ·::nc1 hc..G been fountl in mnny 

studi~..:s (refer ta discussion um~:::r fa.ctor 13). 

H 2 FJ.ctcr 2 - openness ·-)f 1K:rcoption - is not clear. The 

variables thoucht t o mec..aurc H 
2 

factor 3 (for m) h::-vc not appeurcrl 

o.o a di::.tinct f<ctor . H 2. did nention that if a 11form11 factor 

r:ns found, <:la'Jcr.:J.tion va.rinbles v10uld prob:1bly h:J.vc loadin;~s on 
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it uecc.usc forn i s likcl..,- to in:;Jro-re c.s cmb'3llir:h.uents and d.0tails 

.:1re o.. .-.dL-C. to e .. picture . Th:: r3vGrsv hes occurred - ·(;he "form'' 

va.riablG, ho.ve e .. ppc..ared 0~1 the: -..:lator···-ticn f ::-.ctors . 

H 2. Foetor .:.(a.) (the ·:,nly "porcoptu:J.l cb.bc r::tticn'' ability 

·vlhich could be ncasur<.:•.: f er th. purposo of f:J.ctor o.naly.::is) appeared 

with :.;tron::: support . "'i.s :r,~:r cs the wri t c:r lmo· .. s, ·~his is the first 

time such n f~ctor h~s boon JOs t ulctod and f oun1. 

H 2 ::'o.ctu.t'S 5(a) u.nc1 5(b) ;12-·re '"'.p~co.ror1 :-J:> Cc nin6le bipolar 

fc.ctor ( 11 prcfcro..:nco .:..' o:::· cll.::;Cd fi:-;urc:../<1i -;like cf op.:n fi:;urcs") . 

H 2 F.".ctor 6 is . no.;t "- dL:tin.:!• f·:ctur ( prcf<J:!:cnc 'J .for unusu'1l 

~:nglos of p.Jrcuption) . Tho vorio.bLs for . this .hypothes ised foetor 

ho.v c tcndvd to lc".d en moLt oth·;:r i'C>.c;;cr·s, 0 . _:::. concrete ori:,ino.li ty 

conccptu:J.l :::.d::J.ptive floxilJility, fo.ctor 7,.c-:.ncrctc spont:moous 

J.'lexibili ty, ccncrd<.1 :::~1'lptiv<.. flc.xibili ty, fi[_;urc.l r odcfini tion 

and concoptu~l flu.:mcy, co it i.::; di:fficul t t o ju(~t;o their Flrfar­

mn.nce 0...11'1 roles in the d.iffcrcnt moc~es of thinking . The wr iter 

still thi nks norc rese; :->.rch into ·i;his ::J.ron would be v::tluo.bl e (see 

results of hy?othesis H 3 ). 

C0l"Li1Elu'.~'IONS: 

The ::::iGnifico.nt c.)rroh;.tions of vo.rio~l...a with ;.:::;c, Futhcr's 

occupation, 3irth orc:~r and Intclli::_:ence n.nd the ? levels c:' sis-

ntficn.nce , ~-r'- given in '.i'c.ble 16. 

'i'herc. ::; :;ems t o b-:: n 0 p:;.r-ticular p:copt;nsit;r for flw::ncy und. 

flexibility vn.ri~.bles t 0 ccrrclate with th ~ vo.ric.bl:~ ..... l..~:;,e, Fath~r's 

occupc..tion and :Oirth order, ;-,')l'•J than v:i th cri:::;inali ty variables • . 

Tho rc;:;ul ts sh-::Jw n.) dcfinit:; J.~<·•.ttvrn. If intellic;enco varieD sie­

nific.ntly ·,:ith 0irth order· (c.s "'.Hus :Z'cuncJ.) crao.tiv'- thinking 

~bilitiea d0 not . The r():..:..sc ns i'or t!lis could be that p.::trcnts 

nr: oit~n stricter on Eirst- bornJ thnn t hey Qrc ~n l::tter sibs: 

fir.Jt.- borns rc under more .:.:up·~rvir:i -:-n ~.nc1 r .. :stroj.nt and rcc;~ive 

more attcntic.n frcm ~::rentfJ , :Caron ts o.r...: oxperimcntinc: in chil d­

rco.ri ne for the :first t i m' with their clc~est chilc:rcm c.n c1 3.r« , 

therefore, r10rc concerned and c.nxious :1GO'..tt the.:. e-.n c: their behaviour. 

V.bHc thin stricter discipline :::.nd. concern mc..y encu:ce the c11ilc1 

pcr:t'c.rns r.0ll c. t schc.ol and doos us h0 is told, it could provid? 

th~ '.Iron::; s ·Jrt of atmos~)hore for the fi_·.:.:'--whcel i nt;, i n depen dent , 
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TABLE 16 

SIGNI:·IC?JJ.'l' CO:::L'R.ELATIO:r-5 BET·.,'EK7 S. 'LEC'i'ED VARIA.BL:LS. 

CCRREL..;.TIOlT P 
VARIABLE X VARIABLE Y CO:GFFICIEET 
AGE Chc.nc;ing Fi3uros 

Ma.k.; ~-Figure: Av. l!o, 
Stori ' s Origin~lity 
roy Construction =·om 

FA'I.'H."'R 1 S OCCJPATIOiJ Otis I. Q. 

DlTELLIGBl:CE 

BIRTH ORDER 

Rorscaach l-'l uency 
RorschacP Origino.lity 
Circl ..: ..: Fluency 
Circle3 Orisinality 
Circles ElabJr~tion 
Product Improve:.wnt Pl. 

Ror~1ehe>.ch Fluency 
Torranc ·:. Forra 
Struc . Dr. Form 
Proc1uct I mprov, mcmt "'1, 
Circles Flu·Jncy 
Product Improv:..m·:mt Fl\'!x. 
Circles .elaboration 
Ask & C' · lesr; Pl ,~x. 

·.8k & Guenn Fluency 
Ror.:;dnch Origi nalit;:; 
ScribbL, Golour 
Product ImprovE.n·:nt Orit;. 
Ask 8: Gu c;:;s Ori.:;inality 
Torrance 10 
Ltorit;:::; :F'luoncy 
Cir·cl rs Origin;.:.li ty 
Torr .. mce 11 
Struc . Dr. Original i t, · 

Siblint; 'lumber 

.32 

. 36 

. !.,7 

. 2:) 

. 3) 

.26 

. 27 

.24 

.26 
• 30 
. 25 

• 50 
. 40 
. 37 
.36 
;35 
. 33 
.)2 
.32 
. 31 
.29 

.28 

. 27 

. 27 

.25 

.25 

. 25 

. 24 

. 82 

AVERA,GES OP SIGi.:IFIC'":LI':' CORRSL:',TI OiiS OF CP.T.,\TIVITY 
VARIAB.LES ··.'ITH l[TI:LLIG:-~l:CE: 

CREATIVITY VARIABLE 

POTI:.: 
FLUE~JCY 

FLEXIBILITY 
ORIGDTALITY 

0 , 385 
0. 35-i-
0 . 325 
0 ,266 

LEVEL 
.coi 
.001 

< , 001 
. 005 

. 001 

. 01 

. 02 

.02 
• (Jl 

.005 
,01 

< ,001 
" . 001 
< . 001 
< , 001 
<.001 

.ocn 

. 001 
, 001 
, 005 
,005 

. 005 

. 005 

. 005 
, 01 
, 01 
, ()1 
. 02 

< , G.)l 
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irr<.ticnal typo o::..' tr.inkin::- (~11t1 r:rsonclity) nec~.-sr: :..t :l:'J in cn.:a.tivit;r. 

cr·.) ... tivi ty var·iubloc e:i -:her, thu:.: tll:::r0 h. nu rGL:.-:;ionship at o.ll 

l: et'.. )vn -then - tirth c:cdcr pl::1.~·s P O part in detcrr:1inin::.; cr .. o.tive 

pcrfor~.n!l.cc. 

The older the child, the r.torc ori:~im:.l ~t:)r:' thenes he thinks 

U:'J end the; j.JOOr.Jr hi::- :;core of C!'· ngin:.__ :f''igure. .:;ct.>. This is an 

int.:!rcsting. D...YJ.,J ~arr,1in~ r-.sul t if vi:,; :..•.>::Gpt t:r.L:::.t r:ha.ncin~~ Fi~·ures 

i::::, in f:ct, :: me·3uro _lf 11op::nnJr.:_ c,f p,j rception11
• Cp(;nne:ss vf 

perception i s . n .... bility CT - . illin:~n-:.:: > t o rcrr..a.in c·rcn t c the 

c!l.vironmmt ::mc1 to c:c0pt nc:::·· ex~:.}ri...:ncos . Th; oppcsite i '3 rcn.::,in-

in:_: '.Jound by p:..!.S t perceptir'n..> and Ct rc..f11.sal ta .'.C::::1pt in the f~ce of 

unc~:Jctod, c.;-,1bi_:;uoil.3 :.:ti1n.uli. It ::.ppc.n.rs th::1·~ this abil i ty U...; cr-

eases ·. i th e.g...: . 

The :;i;:;nificant correl:. tion of F::t thC'r 1 s ~>c:cnj)~.tion o.nd the 

Otis ~'t"'-3Ure cf intellicenco ic nlso Gf interc::;t . I t me;..ns that 

chill:l·,.n in the hi::he:r ::.oci:::.l :.:roup.J pcrfom l1\'ttcr en the C tis 

Intelli(~cnc~ Sc.:li ·J than chilc"tron :fr:-m lu.1cr S(lCietl _::;roups . The 

dependence cf th<J cme rc~ri::.blc r·n tll-:: ctlce r i;:; rc.flcctcd in the 

mL"!l~'er of. co:ur:Jn '.-nriablc£ v1i th ··;i1ich the~· both :3i,_:nifica.ntly 

corr.:;latc. 

Level 9f intelli:.;oncc i:.: C1 •viuusly quite im •. ortc..nt i n Product 

Improv . mont, Circle<.> e.nd .·.sk · .nc~ Guccc o.nt1 in 3.chievinc; gcoc1 f or"'.l 

scores, Tho l::.tter is inter.J:Jtin.:.; bccc·.us\.: in the ct3.ncbrd Ilorsch:.,ch 

sy::;tcm, form level is ccnsic1erJc1 .. .n indic:·· ti"Jn c,f a subject 1 s le·-·::1 

o.nc1 typu nf intcllcct u\l fn'1.cti \::J.inc. . 'l'hc3 ·:.: .. ·c_ :.11 t::: offer s or.te 

eml)irical n'J.}';)ort :for thi:J c Ol1tontion . 

l,n inc~ic:-..ti·:>n of the diff ,· r::.nti·.l role::: intelli.:::;::mce pL:ys 

in flucnc;y, fl2xibil i t:· , .Zv.rr:.. and \)ricincli t~· L ci vc11 r>.t the 

bcttoD cf T:::djlo lG . T:Pc crQor \)f varbtl~G fron hichcst t o lowest 

ccrrelations is : for:·, , fl:.wnc~r , flexibilit:· o.nci. (~ricinality. The 

fir st huJ t-een c1i.3cus~3 cd in th~ pr c•;i cu:.. par<:rnph. The posi tiona 

of tho L:.st thrE.c ::::.rc c:L. h~·pothesised in H 5 The bc.sis of 

creativity - :-;ri,:_; in·:l thinkin.:; - depends the leo.st of all the 

variable:: on cener:tl r eP.scnin;-_: o.bili ty as ncasur.:d by th:: Gtis 

Scale . The :.1ore intelli:.o~1t chill1 is likely t o h.;ve a r.; re:J.ter 
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repertoire c.f r ·::l::;siblc ro ... ;~onsr:s be caur.;e he v)s::>csz<:.: a wi<ler 

rnn_:;c cf infcrmr-.ticn :-nc1 cc.n ut:.kc :;rc .... t,,r us•: o.f it . This is in 

line ·J!i th the:: mo..ny e>thor finL~in[;s ncntioncd in Chapter III un11er 

H 5 

The serious limi t:J.tions 8f I.~. tcstinn; arc i nc1icatod by 

these re:sul t£>. 1L:-..s onin;_:; .nd :.mpplyin:~ corrl!ct infomation arl! 

but a snall section ,,;: en inclivic:ur-1 1 s repertoire of thinki n[S 

o.bili ties. 

There is no sup1· )rt at cll fer Schulman 1s findin.:;s thn.t 

openness of ;)t.rcoption is c. cl·nJiti,)n I·~r cr·c:-tivi ty. Table 17 

shmn., tho corroln.tions of o.ll the Torr::mce Tc!.>ts 1 voric..blcs with 

Enclosed Lroas c.m1 Chnn[;ine :::'ic;urcc . Tho only two v::1riabl~s 

corrcL.tin._; •. :i th Enclosed :. roas c:.t tho 5r;; level of Sif:;i.1ificnnce . 

'lrc the i;.sk rnd Gu':! ss ...!!lc1 Proc~uct Improvement fluency vcrio.bles . 

Variables othc:c th:m the Torr::..uce Teste which correlate 

signific::mtly ·,':i th Schulman 1 s t ·.:o tests at the 5% level or less 

show nc· p::l.rticulo..r po.ttorn o:I c1ependenco or intcrrelaticnship . 

Enclosed :.rcas curreln:i;os · ·i th :.:11 tho pc..i ntinr. vr rinblcs except 

P.::.inting ( o:ri::: innli ty) . From the naturu cf tho st:lrro<1 var io..blc 1 

in Tqble 17, if Enclos::?d "·,r8n.s is c. mc:1sur\J of cponn0ss of perct::;)­

tion~ th'J. t c.ttribatu ·.:culc: se e::: to bo inportnnt in clabo:.:-::1tine, 

in pro(1ucinc; .~:o<.1 form cnc1 in p~.. rcei·:ing cvcrlnpping hiC.jcm 

fic;ures. It scow.; t o be u. porccpturJ. .'J.ttribut.: ·.:hich is of 

little ir:1portr·ncc ::;.u a conc1iti:m for creative thinkine; . 

Cor ... :.: ic:ering Ch::m::_-inc; Fic;urL:~J, if it r::::?c.3ure:n o~~.,nncss of 

perception, then that c:i;trilmte scer.is ir:~portnnt in thinkinc up 

oric;incl stor:,· theme::; in rcs~· ·:msc tc pictures ·:1hich have to be 

int~r~r2tcd (the ~icturcs ~re structured to different de~rees) . 

These r cJsul ts a:::-c Qis;:.p)Ointin~;. H0"118YOr, Schulmnn used 

diffcront me~surc:s o; cre::1tivity (un·]onventionality, theme varia­

bility, form initio.tio~, physicnl expansion anc1 elabvrati::m) a.nd 

then ~-111ed scor c:s en nll cf th~m t o:;ctLcr in orc~~..;r to a.no.lyse his 

rcsul ts. This i" not "'· ~00(1_ L'.·:.:a b0C..l.US0 s c :.1any ·:~iffercnt 

o.bilitie::; ~rc involved. ?~rh'J.ps ~ tvta.l creativi ty scorl! on the 

Torr::1nce Tc:::;ts v:c.ulc1 shC':I -·· r cl :-Ltionship t o oponncss cf pe rce~Jtion 

similo.r to Schulrao.n 1 s results . Schulman h8.s oversimplified the 
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TABLE 17 

CORRL::LATIONS 0F THE ENCLOSED AP..EAS 

AUD CH..UTGHTG FIGUP..ES TESTS \ ITH OTHER CRL\TIVITY VARIABLES 

ENCLOSL:r :\.REAS : ct-:iJ;~HNG FIG"lJRES 
COPJ:EL:,1'IO:T P :CORRELATION P 

V •• RiiJ3LE COEF:;.,,IciE.t-!''1.' LEVEL ; cOi~?FICIENT LEVEL 

Picture Con£t!uction Orig. 
I:lCOmplct c. Picture}~ Flu·:mcy 
Incomplete Picturt•s Fl ,·)xi b il i ty 
Incomplete Picturr~s Originality 
Circle:; FluP.ncy 
Circl es FL.::i bili ty 
CirclH:J Originclity 
Ask & Guess Flu,mcy 
Ask & Gu t' CO .::.'l exibili t ,/ 
Ask & GuE'::..r; Originality 
Procluct L.tprovcnnt :B'luency 
Product I mprovenent Flexibility 
Product I mpr ov·::m .. nt Ori .::;inality 
Unusual Uses Fluency 
Unuoucl Uses Flexibility 
Unusual Us es Ori ; inalitJ 
J ust Suppose Fluency 
Just Suppose Flexibility 
Just Suppose Originality 

OTHER SIGJ;I£ICA.HT CORRELNriONS: 

Hidden F i gur es 
Line MeanirJ.[;A Fo:r:m 
Li n0 ~·.:c ::1.ninc5u P . Q. 7 
Painting: Us\ of Colour 
P:1.intillb: ,',.bili ty 
Pnintin~ : Det~i1 

Scribbl :! Col our 
Structured Dr:..wing.J Elaboration 
Structll.re::l Drc.wint?;c Form 
Ask and GuLCO Fl uency 
Makc~~-?icure Oric inclity 
;rakc~-a-Figure: Avera -;e l:'o , 
Stories Criginality 
Toy Construction Form 

, 05 :::>,10 ,02 ,.> .10 
' ;02 > . 10 

' -.03 ;>/ .10 
:.o1 :::> . 10 ' -. oo,~ ;>;~ .10 
.:....01 > .lU o: - . .. .>.> .10 
-.18 ,lC -.03 =>--" .10 

.12 >.10 -.02 ?,." .10 

. 09 > . 10 I -.10 ;;,' . 10 

.19 . 0 5* : , OOt, .'.' .10 

.16 .10. I . 05 >.' .10 
I 

.1.~ > .10 I -. 01;. -~"'t .10 I 

.19 .05* : .:...,05 ~· ,10 

.15 ::> ,lC I 

-.06 :'!.' .10 I 

.og > .10 .:....06 .>' ,10 
, 08 > .10 -.04 ·'' .10 
,08 > ,10 -. 02 ·" .10 
, 01 > .10 -. 05 ~' .10 
.12 .,. .10 -. 03 -~' .10 
.11 ;:. ,10 -.02 -~' .10 
.cg ;;> ,10 -.05 .•;> ,10 
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picture cy usin~; com~;c,si t e r:-.eo.s'J.rc s :mt~ o:· ::ssuning tho.t both CPT 

.:::.11d ?E..\T ( Encl oo•.;t1 rir·-~'.s) .-:tcc.:--uro 11 t~lJGruloss of ne rccption" r1hereas 

diffcr()nt J.bilitios arc i.nvolvet1- c.s iw~ico.tc:d . by the j)Grfc>rmance 

of the two te.3ts in the fact or o.n~lyt.ic r0..;ul t::::;. 

' .. 'Cill> ,;~SSOCL\TIOUS: 

Ex::r,.plos of the craphs obtain·:d from Quick l~csponscs c..ru shown 

in Fie . . 19. T[1.r,;o cxo..:ple s-ts of :!:'CS,;JCnso. r:orc1s t c· tho worus 

"bl:tck11
, 

11 c1c..nco11 c..nd 11 clec.n" ~.r:: li<::tcd alene the X axis o.nc1 their 

respective: frcqucnciol:l o:L' cccu:rroncc alon~; ·~he Y o.xis. 

Tho rcsul t io .-:1. tJpic::l c1ocrct;Sirl£:. vxlx mcntic..l curve vory 

similar t o i·Ic ,~nick 1 .J the:orctico.l curve ::cr ..,_ sin-:;le individual -

8. st<.:ep-slopod h i erarchy of ro.:; :~onse 'NOrt1s. Tho frequency counts 

t1ecrcc.t.-e sharply :mc1 then l..~vcl off :-·.sy:.ttotic~.lly to t h o X ::~.xis. 

A study of tho types of words occurrin: . with hic;h D.n('l. lew 

frequenci c...: within tho ~rcup of 233 c~~ilcl.rcn, i.3 instructive. 

Unfortunately, dctc..ile:d re.:>pons0s coulc'~ not be shO\·,n en the ~raphs . 

The most cc,r.l.liOn ror-pcnsc is nearly c..l'.::.ys tho VI~· pertaining 

to the stimulus '",')rd ( e.e:; . ·;n.tor-drink; house-live). The next 

m:::3t common rc:::::ponsos o.rc :1.rt;Lclcs c.r:socio.tod ·;ith.the stimulus 

\lOri! ( e · £3- house-do-Jr; Y:hi t :.:-\:etll ; bl:?.ck- craycn) . .~lso quite 

c.::, ,.lr.1on. ere rhynine •:;orc1s (c.c. child- J,!illl; ch3.ir~whore; . clean -

-3reen), wcrc~o be:--:innin_: ,•ith the s ame letter ( ·..; . c; . house-horse; 

bell-ball; o.pplo- ant), :::::,rnonyms ((j-:,;. hou:::v- kia; chilc1-bo.by; 

c1ance- bo.llet) o.n~1 parts of the object given (\?·C· child- ho.ir; 

o.pplc-juicc; ch2ir-lcc). 

Unusual reaponsc: : art, rccpons.::.:: .:::ivin~ the function o:..., 

chn.ractoristics cf thi... stinulus \lOrd (c: <> r:hite-cct r:t3.rricd ; 

l1o.nce- r,to.ke o. ncisi.~), p.;rscnr-1-l cff;cts of mc.o.nins (e . fi . house- co.m 

o. livinc;; bl3.ck-Gcrr.:o.n [:.nd bombs) , unusuo.l ot jects cr verbs (e.t;. 

wo.ter- seal; bl.lck-Di1:·18) etnd o.ctivitics 8-ssccint~d \':ith th..: ',':Ord 

(c.c. child-hQvo fun; chair-musico.l). 

Similiarly-shc:.ped "'ssociation .:;raph3 were found for Insto.ncos . 

Examples of these D.N sho·.m in Fie. 20 . Note the so.mc: decreo.sine 

exponentic.l curve of rcspcnses e.::::;o.inst frequencies. 

The fact that one o~to.ins this kind of curve f or o.ssocio.tion­

ty;)e tests does not necess .:trily Ei ve support to Mednick 1 s .J.ssocia-
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tivc thcsry . It h~s ·clrcc.c:Y bcon ~-.cintccl out else•:Ji1ere in this 

cha.ptcr ti12.t his t 1!L;C.ry cv..::rsir.plifi . .::::: tho ...>tructur c ::mel function 

of creative thinki!' .. r; . Tbcs•.:; ;:;r:::.:.:h..: a.rc iuch~<.led for interest . I t 

woulu ~)r:)bc.bl;y be \tcrthwhilc :;:>lottinc "'.ssociaticn .:;raphs for each 

individua.l end coJ,J}Xrin'; the ~:ro.j):ls fc;r th.:: hit:.;hly cr .::.c.t ive subjects 

with those of the l'JS8 crea.tiv~"~ cn~s . Hcwcvcr, this was net tho aim 

of this study and he1 .. cc .1a.s nct ~lone . 

11Hit_;b.11 e.nc1 111 0\:11 ere US')C~ h~rc with r cforcmcc tu totals on tho 

non-,:~n·b::-.1 and vcrb'~l s~...ctions o.f th0 T:.2."rance Tests of Creative~ 

Thinkin.:.;. 

Thcl"C a:::e; _ d..:_nt cr0".tj.vi ty -;roups r:ln~~inc from very low scores 

to very hi~h scores . The cic;ht ::;roups ... i th th~ir score-intervals 

anrl. tho nunbur of subj.ectc fnllinc in 1nch ~-;roup a r e shown in Table 

1[3. Gnly flu...:ncy o.ncl oric;in::.lity v:.:.riablc.s for the 7erbe.l an<l non-

vcrh:ll ::;ections ::.>f the: Torra.ncc T-:sts arc :.:ivun. 

The rcsul ts c\_,taincd fr-.:;m compG.ring the pe:::formancc of the 

members of six crc::divi ty ;-;r::.·urs ( eiLht \ ..,_c; ·~oo n;.ny - see Chapter 

IV) on the pcrceptucl qua.li t ivs l:i,.:;;tc<1 untler h~rpoth-Jsis H 3 in 

Chapter III, a.re cive;n in Tc..blc 19 . C'lly vt...r1)c.l ant~ non-vertal 

orir;inality score c1ivisions o.rc considerod . The 'lctua.l frequencies 

occurrinc in each u,reUi) for Line Mean in. ·c- , Terrance a.l1d Structured 

Drmvin_:s :..rc. c;ivcn in Te.blcs 20a an(: 20.). XJ... values r-i:;nifictnt 

at the .05 lcvGl cr lc:Gs <.n.. l!'~rkecl *, i. ..; . the frequencies of 

occurrcmc'J cf the r: :rccptu.:-.1 qu_li tic..s rr..arkc(, * diffe;r si3nificantly 

amonGst tho six crcativi ty c r o:::;:;s . 

Cons idcrin:::; 

1) D;Lvision of creativity c.;rc.•UlJS accor11 inc: to the Torrance: tests 

of non-v-:rbnl orit;inality, .:::i:::;nificnnt dif:(: ;ronccs ';.'(. rc found 

amoncst tl;lc c rcup3 ::-n Line Mec- ninc s P. Q. 1, :J, 11 a11d on Torr::mce 

P.Q. 1, t,, 7, 10, ll. 

The pattern.:; of c1iffcr.;nccs umon~st the croups oan be seen 

fron tho rJcans listed in Tc.lJlos 2Cc. and 20b end :from the Graphs 

shc·.vn in Fi:;3 : 21, 22 , 23 a.nd 2-~ . 
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SCORES: 
n;Tr;_~v.:..r. 

SIZE 
lWN­
V.SRBLL 
PLU..:.!WY 

:·o . I~r 

G20UP 

219 

DIVISIO:;- C:::' TO::iii . .t'l.:~cr: TES':':; ItJTO 3 G-r-.OUP.3 

1 2 3 

1-3 ~-6 7- 9 

3 21 

I 

4 

10- 12 

5 6 

13-15 16- 18 , 19- 21 : 22- 24 

' I ··r·r 36 1~- 6 

• • - •• ~ • • • • • • - - .. • • • • • · - - .... • • w - . .. . - .J- • • • • - - - - - - - - • • - ·: .. .. - " - - - • ••• ·- - - - - - • 

SCORES: 
INTERVAL 
SIZE 

:HOU­
VEIWAL 
GlUG . 

NO . IN 
GBOUP 

SC.JHES: 
Ii, r L"":VAL 
SIZ?.: 

'CR3"'J, 
FLU;__..1;cy 

no. n~ 

CROUP 

18 70 06 33 

0- 7 8- 16 :17- 2/, 2 5- 32 

20 66 71 

19 6 0 1 

' - ... 1 • • ••• • • -

33-~0 . -t1- 48 ; 49- 56 . 57- 64 
' 

21 11 0 2 

- . • .• .• ... .. • •• • - • - •• • • •• •• • • • - t-- • • • ... • .. • • - • - - - - - - - - - - - .... - .. - -- - .. .. - • - •• - '. - - - - • • • .• - - - • • • • 
! ' . • 

sco~·:3s : 

TNT:CHVAL 
SIZE 

v :::r:.B;'.L 
O~:IG . 

no . nr 
G:t:m.r.J? 

0- 6 

02 

• I 

7- 12 :13-18 . 19- 24 
I 

79 • r -ro 14 

25- 30 · 31-36 ·37- 42 : ~3-48 

6 1 7 1 
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TABLE 19 

7\.2 
VALUES IN:DICATmG :DIF:r'ERL?TCES In T<ill OCCtiHEN'CE OF DI:?FEB.ENT 

PEF~C.:.;::PTUAL QUALI'l'TES Ll\10NGST 6 CRK,TIVIT!.- GRO:JPS. 

VARIABLE 
Line Meanine,..:; 
Line Meanings 
Line Mennines 
Lin.e Meaning::> 
Line Meanings 
Line MeQili~s 
Line Meaning...: 

DIVISIOI: ACCOF:DING TO : DIVISIOl~ ACCORDING TO 
iWU-V::-:RBAL GRIGiiTALITY; V'E~lBAL ORIGINnLITY 

p , Q 1 : :::o . 87 : 10 : • 02* : • 28 
p. n.. 2 : 12.02 . 10 : • 30 : • 22 
p. (! . 3 : 9 . 30 : lO ! • 50 : • 20 
p. Q. 4: 8 . 77 : 10 ~ • 70 : • 20 
P .Q. 5.11.30 ~ 4 ; .025* ~ .58 
p. '). 6! 12 . 63 : 15 ~ • 70 ~ • 22 
P , Q. 7 ;18.46:15 ; .30 : .27 
P .Q. s:I0 . 51: -~· . 03* : .68 
P . Q ~ g: - : - · ' 
P~Q.l0 ;1 5, 89: 15 : ,50 i ,25 

I · I 

P, Q.ll : 22.96 ~ 20 ; . 25 : ~ 30 
P , Q. 1 ; 9 . 78 : 4: , 0')* : , 61 
P ,Q, 4; 9.78: ,.~ ; ,05* : ,61 
P ; Q. 7 ; 23 . -1-7: 10 : , Ql·X· : . 30 
P. Q.l0:83 . 70 : 2o : .c. oo1* : .51 • 1 . 

· P . Q.11'82 . 7-~;15: <, COl* : . 51 

"X 2 
: df , P" LEVEL : . C 

24 . 37 ' 8 ~ , 01* : .32 
9 .60 1 8; ~ 30 ; .20 
5.64:12: .95 : .1-~ 

38.28 : 8: <~001* : .37 
5.02 ; 4: .25 : .43 
5.03 ; 8 : . 70 : .14 

16.79 ~ 12 ; • 20 : • 27 
10 ~50 : 4: .03* : .68 

, I I 
I 

16.12 ' 16 ; . 50 
3 6 . 81 : 16 : • 01 * 

9 .78·4! , 05* 
2 7 . 88: 4 : <. 0<)1 * 

8 , 89 : 8; • 50 
<-3 . S7~ 16 :.:::, 001 * 
23 .51 ~ 12 : . 05* 

: .25 
~ • 37 
; 61 
I ' 

: • 79 
: . 20 
: .40 
I 

: .30 

Lin(; Ucanings 
Lir.c. Meanir:.3s 
Line Meanings 
Line M~anings 
Torrance 
Torrance 
Torrance 
Torrance 
Torrc:nce 
Structured 
Structur·)d 
Structurad 
Stru.cturr.d 

Dr.P.Q. ~ i ; -
Dr.P;Q. 7 ~ 1~ ;50: 10 ~ 
Dr. P, Q,10 :16. 02:15 : 

I 

I 
I 

- ' 

Dr. P.Q,ll : 5,30 :10 ' 

, .25 20 . 42 : 8: , op<· ; .2s 
: .2 5 9 .81 ~ 12 ; • 70 : .20 
.14 12. 01 ' 12 ' . 50 1. 22 .. - . .. .. . . ··- .. 
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sc:--om: 1 : 2 I 3 , .~ . 5 G sccu.r: 1 : 2 3 . 4 · 5 
- . - .... ~ --- - . . ·- ..: . ---.... ~ - . ... ··: . .... ·- . .. . .. . -.. - . .. . . - -- - . . - -.. . . ·- -- ~ -. . ~ -- - .. ~ . - . . ; . -- - . ; -·- --

PQ. 1 0 15 ; 60; 72: 23. 16 7 I:' . 1 0 70: 65 39 : 10 l 1C 
1 2 , 7 ; 3 : 6 : 2 c 1 I a: 6; 7 ~ 2 : o 
2 1 : 3 ! 6 - 4 1: 0 2 . 4: a: 2 : 2 : c 

1 

• : I 
1 

h • I ' 

Iie:::.i:8: . 33 ' . 19: . 2<:3 : •. ::=., . 25 : 0 Beans : , , 21• . 35 , , 2_, • ·v3 ' 0 
.PQ : --2-·c::y~- --·ir··-<36-: ~~7···i4· .E ;··· ·.~ ·· · · · · ·-PQ ~ -2 ·ci.:.tf.47 f. ·45·: 'i9· --- 7 1" 6 

2- 3 5. 23 ! 20. 11 : J: 3 2- 3 ; 27 : 18· 19: 5 : 3 
~- 5 : 2 ~ 8~l:J = 8~ 1 ; 0. tr- 5 ~ 9 : 16~ 10~ 2; 1 

· , , . I • I 

!:cc:::;;: · 1. 30 1.4 2 . 0 , 1. 9' 1. .~ · 1. '1 · r:Te::.n-:: '1. 5' 1. 8 ' 2 .1 ;1. 6 ' . 92 
:r-n·.· 3 ·- o:..:·:z -: ·--1"4~ ·5:;;· ··Gs .-· 3c.·:·· i5·:· ·-6- ~-- J?i2 . -3 .. o-=2·; ·6;·-6·6--- "39 ;··11 :· 9· 

3- 5: 2 ; 9 : 1 .~~ 2 : 2 : 0 3-5 ~ 11: 9 : 7: 3 : 1 
E-0 ; 2 3 : 4 ' 1: 3: 0 6- S ; 5: ~ : 2~ 0; 0 

:iecnc: ; 1.8 : 1.2 ~ 1. 6 . 70 : 2 . 2 : 5. 2 i'ban:>: ·1.5~ 1.5. : 1.3; 1. 1 :1.t~ . ·-- .. -·- .. - ........... ... - ... ·- . ~ . - . - . . -· ~ -.. . . -·. . -- ~ ~ . . .. -. ·~ ~. . - . . . . . .. .. - . . -·\ ... ...... - .. .. 
PQ, 4 0 ; 16 : 57; ~:3: 26 1 5: 5 PQ. ~- C 65 65: 32 10 : 6 

1 2 : 10 ' 22 5 1 2 · 2 1 15· 1 2· 14! 0; 1 
2 0 . 3 ~ 6 : 2 : 2 : 0 2 2 ' 2 : 2i 4· 3 

:·~eans : . ;t_:L_ •. 23_' . _4], ___ •3Y •.3J: ... ~~- , ... .i:Je::l;i'l_~. : ... .. :._?3.: • 41 . • 37. ~ .~. \?;. )~_~ 1 .. J?cf:--5---i- ·:·· o , 6 . 12 ' 5, 5 , PQ. 5 1 ; a : 4 6· 3 , 2 

::~~9-}~!J.~ ~ . - ·· . ··- _p_· !q0 · ..... ~~ - ! 1.~_; ._1? 
1 

__ -··-= _ .,}'~l-!~1?-~.: ___ _ :.!~0 : ·C!9: .. ·-~~i . 2;t ~ .•. ?q_ 
PQ , S 0- 1 · 15 , 56 i 63 26 17 7 PQ, 6 0- 1 : 66 · 54: 38 ; 12 : 9 

2.:.. 3 ; 3 : 9 : 13 : 5: 2 : 0 2.:..3 : 12: 10 : g: 1 ; 1 
<~- 5 . o . 55: 2: · o ~ o -~-5 · 5: 1 : 1 : o 

Ticnns: . • 45 . • B7 : . as: . 7<1 : . 54 : ~~ic ..... n8 : . 8 -l· . 73; . 77: . 79 ' , 67 
·p·q~· --r -·a.::r· :· · .. '12"~ ·5·1: -50·.- · 21: .... 0 · -3· · .··- ·· :P"Q ~· · ·( ~.·::.:t ~ 62: · i~~ -·is :· -·· -6-f-.. 6-

2-3 3 ; 14 . 26 " 7 ; 6 ; 4 2- 3 : 16 21 ; 16 : 5 : 1 
'~--5 : 2 . t : <j : -t. 3 ; 0 i - 5 : 2 : 11 : 3 : 2 ; 3 
6- 7 1: 1 : 1 : 1 : 1 : 0 6- 7 : 2 • 1 ' 1 : 1 : 0 

:.1eans: 1.5 • 1. 1 ; 1 , 6:1. .~' 2 . 0 :1 , 3 flca;13 : :. 99 ·1.7 1.5·2 , 3 :2 ,0 
F0: ·o··· ·-r· -,··----··r :--r .. · ·4: · ···o·. --6.- · -..: ·· ~ --- .PQ;· a ·1· ··· ·3·, .... 3; ·· · c~·-c .---6 

: . . : ' 

~:I~~s : ... . -- -- --· ~~ :.!?.1 __ ._?..?.' ...... ~ ' . .!.?_?; __ ___ _; ___ . ~-T?.f:P:~~ ---· .. \Qj- ___ .9_4 · .... 9.~ __ 9 . .~ .. Q·~-
PQ, ~ 1 1 . 0 - 2' 0 : 0: ' PQ, 9 1 ; 1 · 1· 0 ; 0 1 
.t.qeans: . , 06 : 0 · , 03· 0 o : r.~en.ns: :, 01 : ,01' 0: 0 ; , 10 
·:P0: 10 · ··a~·2 · ~- -- -(( .. i6 . "1:F ·----:~- : · · · ~ ~ - c · '· · · PQ:ia·· ·o..:2 _, i'6'. · 2u--~ · ·a:· ... 2- - · ·2· 

3- 5 : 7 , 30 " 32: 10 ' 7 : 2 3- 5 33 : 34 : 13: ,t_ .. t 
6- 0 · ,1 • 1G ' 21 ~ n. 5: 4 6- s : 2t," 16 ' 15 ~ 3 3 
9-1~ "1. 8 ' 13 8 · 3 : ' 1 ) -1l 5: 6 . g: 3 • 1 

I.'ieanc: ; tro O .: . ::r5 . 1.6. 5' ; . J .f. . 5 ~~~ans : :.~.9 .-~ . 7 ~G . 3:6 , f-3:-~ . 3 
1'r: 1Y- ·o.: . .-3--.--- -·· i : .. -o: · ·:c --2·: .. u~ · · l~ · ... · "H>.:lr o.:.3 ·:-- ·2· 1 .. d ' ... 0., .... 1. 

·~-7 . 6 · 2.:. : 17 ;J. 6: 1 ' C-~- 30: 20. a: 3 ; 1 
·J-1l 6 I 24 26 : 1Y 5; 2 B-11. 27 27 : 17 ~ 3: 2 

12- 15 2 · 1a· 26 6. l~. 2 12- 1S: 17 2 ,~ : 10 s · 2 
16- 1g 3: 3 : 10: 4 : ~ ~ 2 16- 1j 5 ' 7 : 1 3 : 4 ' 2 

I.:cans : 9 . 3 · J , 7 . 12 ' 1 C 11 12 : 95 · 10 · 12 ' 13 13 
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DIVISIC:I;s ;,ccUmii.fG TO 
JITO!-- VFJffil,L t-F.IGIJ;J,.uiTY 

DIVISIOlT .:.cr.C?J)ING TO 
1i'L:J3;,L vRIGUJLLITY 
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Creativity Groups: non-verbal 

FJG.21: Graphs of the means of Perceptual Qualities of the 

line Meanings test for 6 creativity groups (non-verbaJ ). 
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Creativity Groups: verbal 

FIG. 22: Graphs of the means of Perceptual Qualities of the 

Line Meanings test for 5 creativity groups (verbal). 



w··"' 
11 

10 

1 

, , 
, , ____ _ 

I 

-__ ,._ 

2 3 4 

creativity Groups 

I 
I 

/ 
/ 

, 

I 

I 
I 

5 6 

FJG. 23 : Graphs of the means of the PerceptuaJ Qualities of the 

Structured Drawings test for 6 creativity groups. 
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Creativity Groups 

FIG. 24: Graphs of the means of the PerceptuaJ QuaHties of the Torrance 

non-verbal tests for 6 creativity groups. 
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It soc:,1s th~"'v the c.iddlc or icinnlity grours 3 ~.ncl .~ prcc~uce 

most of th.J d :;)th or thrco-dir::.ensional rcs;-·()n.;•JG to line (:.rawinr:;s 

(I?.Q. l) - tho pJ.ttcrn i ;:; nGt ·:.-;; hy~::.thc;oj_scd . Per :i?.Q. 5 and 3 

the ?attorn is difficult to :::;oc , The t 1./G cxtre:r.H.. :;roups l and 5 

seem tc ~~ive more r. Q. 5 .:md '3 rcspo;· •. :::,;s th,'..\1 tho r::ticldle .:;rcups , 

p~rhaps for diffcr-·:;nt n::-'.sorw . :Fer inst .:mc~..:, f.Q . 5 is 11 r~arrange­

uont of s timulus lines•• . ?crh:1.p;~ beth crvur::; 2 ::.nd 5 found stimuli 

d.ifficul t to intcr~'rot '.mc1 sc . :::J. t·..;rcd thdr ccnfi: u:cn.ti')ns, or 

p:::rhaps CrOili) 2 found this SO, but ,~rcup 5 ·:tore not bcun1.! b~r Vlhat 

the;; r!cro ..:iven: they 1:cr-. n '.:-t :.'lfr"';.id to :il te:r their environment 

in order to perceive ~.nd intcrln'ot :::;tirauli in D. more sn.tisfactory 

manner. 

Gr0ups 1 anrl 5 cave more back viv.; res~onsos (I'J~ . 8) th:m 

the midcUe oricinali ty croups - this also docs n.: t fit the hypo-

thcois. 

In tho ~orr:.mc::: tests, mere oric;in-:tl sub,jects tended to .::;ive 

m<'re three- climcnsional responr·o;:;; (l'.Q. l) then the lese oric;inal 

subjects: ~- ver; similar r:o-.ttern ·:n.s found for P. Q. 4 (pc:: .. rll;)r..lmic 

or vista responses, which :tl:Jo invol-:c thr~c dimensions) , 7, 10 

ancl. 1:).. . Thus me-re c:ricinJ.l sutj oct::: intcr;Jrctcd more . viev.:s from 

nuovc, the frcnt and from the side than thr_ less c ric;inal :'l,l.bj ects. 

In vicv: of the ne.turo of Circle-s in the Turrance . Tests, P. Q. 11 

would be tho mvro uncon!IIlcn anclc L:f vicwinc, n.n object . It i;:; nut 

unusun.l t o make a circle inte: a face or a ball (fr~mt-c.n viewinc;) 

but it is unusu:Ll to mak~ r circll: into c profile .~.·ace or a i'ich 

because Greater trcncformnti~ns ~~d ad:1.ptions ~re involved . The 

t>!O r:ectiom: (';f th: Torr .:.:.nco Te,:tB usol.. fer the perceptual quality 

scoril1£:; (Incomplete l!'ic;urcJ :md Circl.:::L) r:hould hav~ bcc.n kept 

:::;epc..ratc for this purpC;se . :, vi-:: .. :in,;· .:.111~1:: r.;.o.y be unusual for 

one typo of test rmC. nc,t for nnoth-:::.· . 

The results :..bov13 r' -: , hc.1cvnr, indicate tb.-:tt cricinul sub­

jects te:nd to v;i.e.: cbjccts.l'rc!!l losu col!'Lrncn .. .nclcs nn.d introduce 
11extr::u::11 

( thrce-cUm:msicn::::, vistcl.S) into t~tctr interpretations of 

pictur:::s to n crcntcr extent than non- oricinal individuals. 

There Wt;I'O no Si{~nificant diff ,·rene ..:s -:.mon:st thJ six croups 

on ? . Q. 2 ( incon:;r~l.ity), 3 ( on:i.ss i on .;; o;: 1x.:.rts rJf stimuli ) and 6 
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(repetitions cf rc:::pon:o..;s). T!1c hjrp:·thotJis that lci::ls creative 

subjects \Jculc1 usc ncrc A' th::.:s.:: ty~~s of Nspcn:::-es had net l>ccn 

s uppO!'tecl. . 

Considcrin . .::; 

2) Division of cre:::tivi ty ::;r~ups nccordi!lL; to the Torrance Tests 

of verpal. or;i..e;iny.li ty, t1ifforoncc~ ;·:9r c :found on Line Me<:'.nin5s 

PoQo 1, 4 , 3, 11, Torr:mce :t> . Qo 1, 4 , 10 , ll aud Structured 

Thus it scons that (l_iffcrvntial ability in non-vcrbo.l and 

v :rbal ::>ri ,_;inality thinkin:.., is reflected t ·:· scme <::xtcnt in the. intcr­

pretati::m of line Jrawine;s bcco..usJ there e.rt.: no <.l.iffor ::mces amcnest 

t h(,) {;I'V.lps on P ~ Q. 5 C.' r Torrance i ' oQo 7 but ther..; ::..rc on Line 

lVIeu.nin;~s P ~ Q o 4., ll ru1c1 Struct ur';l1 D:ro.winc;s :i.'. Q. 7 . 

11:,:1in, f~1r L inc MeaninGs P. Q. l, the Ditldl c c r ou1-s c;i ve most 

instances of this tyr.o of r csp::nse. Tho 1Jatterns for Line IYieanint:;s 

P.Q. G, Torr .. nce I'.Q . 1, lC., . ll arc.. similar to those found for the 

non-verbal di ;i::;ion rc:::ul ts - respon:::cs incrca:::;c wit h incroo.s:i_nc 

ver bal ori ::.; inc..li ty (as hypothes i .. :)t~) . Th_; same occurs with 

Structured Dr ... '.winc:: r o 0. 7 ( v~.ew frcr:t al. e;ve) , which is :ts hypothc­

sisc::d sine.) :i?oQ. 7 i:J unusu~tl , :md clso for Line ;,foanincr ?.Q . ll 

nhich is oppo.;it c to the hy;:;.)thc:'is sinct:J ?.Q . ll is a common 

vi cwinc, n.ncl o ~ This rJicht be uxpect:)d, thou,-;h, since we :::trc 

deal in:.; here with indi ',-idu.'J.ls .... h r.) '_trc ori ~i..Yl:.l thir.Jc8rs v1hen c1cnliDG 

with vcrbli rc.thcr than ·,·,i th non-ver bal ip...form:::t tion : . .mch .:,s t;i ven 

in Line Moanin~s . 

Ilcsul ts on Torr:mcc l) . Q • . :. (vic to.. r~)s~:onscs) ar ; disapp:;intins 

since tbe num'!:l~..r of r espcnsc:;; c~~croas'J \"lith incr():::tsinc; ori'""inc.lity. 

This i EJ difficult t o oxplc.in. Fer Line V.eanin ~s P o Q. :. , the r osul t 

i s similar to P.Q. l - i·t is the r.'lidrllc oricinality ,:roups 3 and -~ 

that g ive nost insto.nce9 of' this typG of rcsponsr: . 

Fr~m these rcsu.lts, it v.oulcl. becm that the vir:'.lin:::;- an[;les 

P .Q. 7 end 10 ancl the Torrance depth rcsponfole (:i:' . Q. l) arc the 

best perceptual quali tLs on ·.;hich t o disti ngui :Jh original thinkers . 

RESULTS OI' STGl-:Y Cl,':L'EGCRIES: 

The results ottnincd fro:::t comparing tho.: p:::rf orm3.nce of the 

members of six cr.::ativity e;roups on the nine story categories 
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listed unc~er hy:_;cthesis H 3 in Ch.::~pt~r IE, ~.re: _:::iven in Table 21. 

The etctuc.l :frcquencii:!S :::.ccurrir..::; :L11 cnch ~·:roup C..L: c:;iven in To.blo 22. 

/( 
1 v:1lue:s si:::;ni fic::mt nt +he . 05 lep;l •.'r 1<.:...>.3 :-1rc 1:::.o.rked *, i.e. 

the f-requencies cf tht) story cntocori( s l:'larkcr1 ·:;., differ siGnifico.ntly 

:1m::m.:;st th..J ~:.:ix cr.::ativity c r oups . 

Ccnsiderine 

l) Division d cr eativity t~rr.u;x; etcccrc1in.:: to the Torr_mce T.::sts 

of non- verl;al ori.:;inn.lity, .::: i :;nifico.nt cl.ifforcnces v:erc f ound 

c.moncst th:; g r uups on c:J.tecoric.:; E :md J ( . CCl lev' l CJf' sir:;nifi-

C811CC). Diffvrcnces nmoJ;'lc;c. t the cr•_ativi ty :3rcups were also 

fsund . on cate:;ories ;, o.n:1 D, but ::-nly ~1t the .lC l evel of sit:;nifi-

c~cc:. 

Co.t c:~ory E is l .belled 11 T . V. '1nd fairy story- t;-;pc story 

thc:mco If . Tho p:;.t tern of difference:: C.!:I.C:l.::;st the: c r oups is rather 

indistinct. .Most of thes.::) thCI.h; s wcr<.: f c u..'1d in orieinali ty ,:rcups 

l and 5, i.e. in e;n c hich cmd one: lo·.v ori.:;inali ty ·_r cup . This is 

G.ifficult to explain. :i?crh:J.l"JS this tyi)C of story-o.s::wssint_; method 

is in:J.dequo.te or perho.ps thi::.; re:;;ul t · .. ·cul,- pot bo rcpco..ted in 

c.nothcr O:X:iJCrimcnt (this ::l.!)Plico, of course, to the other r esults 

as well). 

Cn.tc.::o ry J is 11use cf c1iscontinuc:uo scntcnc ; .s 11
• The r -::sul t 

is c~istinct and in line ;·~i th the h:fi)Othesis. The number of 

scores. More c rir.;in?.l individuclR usc this type:: of recpons8 

much less s Jlc1c;;: tho.n less uricinal ;:;ul)j.::~ts . Thus hi~hly c ri,sincl 

subjects seem al ;;:o to p8sso.:>s crcntc::::- v vr 1Jal 'l"bility (c.nd thus 

e reater fluency ;;f iclcn::> and pruse- i)r o<lu.ct i on) than rc:lo.tively 

unoricim.l sub j ects. 

f,l thou:h c:te.::_;oric::; ;, o.nd :9 she·• .. s ir.;nificant differunces only 

nt the 1% lev.:Jl , the re.;::ul"!Js ::1r . ·:;ortl;l studyin.:::; . Catec;ory A is 

"themes cf l1cstruction11
, C.IJ . killinG, c.:J.rthqu::kos . It was hypo­

thesised that the more . creative th_ in!.1iyidunl, the more he would 

usc this type of theme. In c.ctual fc.ct , er~u~1 6 (hiel;l creativity) 

docs have tho hit;hcst occurrence cf c1e3trudion themes, croup 4 

is next nnd then g r oup 2. 1'hus thl} resultw arc nc.t clco.r; we 

c:o..nnot say Sho.piro 1 s and G-.::tz cl s u.nd Jnckson 1 s findings on the 
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T:iliLE 21 

XJ. Vi".LUES IUDICltTING DIF"!!'ERLNCES IN THE OCCURB.ENCE OF 

DIFPEREJ.Jl:i.' TYPES OF STORY RE8Pl1NS.BS ..:J.IOHGST 6 CP..:CidiVITY GROUPS 

DIVISION f,CCORDHG TO DIVISION ACCORDING TO 
NON- VERBAL ORIGI:I.:~ITY VElillAL ORIGDTALIT': 

STGRY l(l. p -x2 p 

CATEGORY v;~UE df LEV:SL c V.hLUE df LEVEL c 

A 2!;. . 21 15 . 10 ;30 20 . 70 12 ~,50 . 21? 
B 6~36 !I -r .15 ~57 21~ . 50 4 , 001* . 8 1 
c 3 . 70 4 •. to ; 59 3 ~ 63 4 • 50 ; 58 
D 7 . 0 3 4 ~l(l • 61 o. 60 4 . 95 .22 
E 48~ 21 10 < , COl* • . :',.1 13 ~ 55 8 .10 .25 
F 
G l 8 ; G3 1 5 • 30 . 27 30 . 44 12 . Ol* . 35 
H lt1ro9 7 1 5 • 50 . 25 7 . 76 12 . so . 17 
J ?.0 . 35 4 . COl* • 59 66 . ?.;. 4 < . 001* . eD 
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31 
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10 
4: 
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1 

TABLE 22 

STCRY CATEGORY ?REC'UENCIES 0 CCU:S\ING 

IN 6 CREATIVITY GROUI'S . 

DIVISIO~IS ACCORDIJ:~G T'J· 
NOH-VERBAL C.RIGilJ.ALITY. 

CRL\~IVI~Y GECUF Ne . 
2 3 4 5 ; 6 

DIVISIONS ACCORDING TO 
VBR13iiL ORIG IHAL ITY 

CRE.'~.TIVITY GRCUP NO. 
1 : 2 3 ' 4 

45. 
19 
19 

10 : 
8 : 
1 ' 

5 
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:cAT.A o · 3·~ : 
25 ; 
11 : 

21 : 
15 
11 . 

12 
2 
0 
0 3 0 

( : 
1 
2 . 
7. ' J · 
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Creativity Groups (non-verbal) 

FIG. 25: Graphs of the means of the Story categories 

for 6 creativity groups. 
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crco.tivG pen. on 1 s uso of f:mtn3:J' n!ld ;_;rimary )roccss h0.vc been 

substnnt~ntcJ uncquivcc~lly . Th~ po.ttcrn fer cateco~J D is oore 

c1iL tinct, ~he 1;ccurrencc :;f humour in story themes incrca.sin£3 with 

increG.si n_:; oricino.li ty ( ::.s ·;ms hyv;thl;siscd) . The similo.ri t y 

between oricincl thirLlcinc.; c.nc1 humcur ho.s !}t:en dis cussed in Chc.pters 

II and III. :::.cth often involve the surprisirJ.cly apt juxt:lposition 

of inconcruous objects o:r :::itu:-.ticns . Th:sc results lend support 

to Getzcls o..11d Jo.ckscn 1
::- , S h~:)iro 1 :> o.m1 :!3arr.)n 1 s finclin.:;s on the 

usc of humour l:,,r :.1ore cri::;in~ .1 :!J;:)Oi)le . 

C::msicorinc 

2) Divicicn of crec.tivity croups c.ccGruin::; to the To:vro.nce tests 

of ·.,rerb::tl or icindity, .Jicnificnnt c1iffcr_;ncc:. were found o.monGst 

+he six creativity ~rOUl'S on cntccc:ries n, G £'nd J . 

Cntc.,:or y J rcsul ts :;:.re similn .. · to those cliscusse::l c.bove for 

non-vert':l.l oric;in.:1li ty crcups . 

Cate.:;ory !3 is labulled 11 irrelc·ro.ncy in story th€mcs 11 • The 

rcsul ts arc quite cleo.r . Tho nwabcr cf irrelevant stOI"J thomes 

decrcc.ses v1i th incrcasin,::: ori.;im.lity . Thic is a.s v:as hypothesised. 

The oricincl thinker c.:tn ccordim.te his iC:ca~ to form r. cohesive 

8tory thm!le reb. tine all the nsp0cts of ~ stimulus picture. He 

does not h~,vo to wander off intc irrelevancies or 11 strain11 the 

picture ccnt:mt to fit a fcmil~<·r story. 

CJ.teecr.f G ic De:..;cription, i . e . the story r.roducecl is nothine; 

more than Pn inventory of the aGpccts of tho stimulus pi cture. The 

distribution cf fr ;:)qucncies is cle~r here a::> well. The occurrence 

of pure (~cs criptionc of the. picture~::; dccrcaces with incr easiYJ.G 

ori :;im.li ty scores . '.L'he oricinul thinker is at no lo~s for icleao , 

he docs not h::-·ve: to or <lee> n<~t like to t~kc tho safe, uninterestin£.5 

rmy out as much as his relatively unori~inal cvntemporar i::s . 

ST:iWCTUTIE _',iJD c;;E:,TIVITY: 

The four sections of the Structur"?d Drnwin:;s and Stories tests 

differed from one an0thc:r in the c..."!lount of informc.tion \'!j. th which 

the;}" provided the subj ccts. Thus in Structured Drawinc:s, the 

number of 11 clucs11 given to aid the subject in his interpretation 

of the line drm!incs incrc~scd thrGUGh the four stages or sections. 
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In Storics 1 tho nunbvr cf clues l~Ccre::tscd stc:tdily , i. e: . tho 

pictur vs -:;c t ;:ro_~re~3ivcly mor e vac;ue: :-nt! ::m:bic;uous . 

':;:'he rcsultR of comp :- rins the 3Ubjccts ' porform:mcc3 on the:.::e 

tos t .J for or i::;in8li ty, floxibili ty r-n,: fon.l scGrt;:::, :rre 3 ivcn in 

Table 23 . The :i? lt?vels ncrkcc.1 * inc1ice.tc the variables v1hose 

frequency ('.istributions cl.iffer ::icnifico.ntly at the . COl level 

c.moUGst the four 11 docrcc o:;.· structure" cc.tecorics . The column 
11 C:" c:mt:lins the continccncy cocffici.:mt fe r each variable . To.bl e 

2t, c ives tho o.ctuo.l fr;;quency counts .. ·.t e:::tch uec;reo of structure 

st~ :;c fer rrll the v.:-.ri:.H::.s :~nd F:Lc; . 26 sho\'/s .:;r:1phically the 

distributions of rnc::n .3 for the fou r c1q~rcc of structure. co.tesories. 

1..nly the v8.rinblco:; Structure~: :Dro:;:in~-:;3 orir;in::>lity, flexibi­

lity C'nc1 f orn shor; si~·_;nificc.nt differ ence:: o.monc;:Jt the f?ur 

structure c::-.tcc-;orica . Tho two Storic'"l v-".ria<Jlcs have not behaved 

o.s hypothesi::;_ (, in H 4 there arc ! l O sicnifi..~ant di fferences in 

f lu.:mcy or oricinc.l ity l::corcs :::tnonc;st the f::mr j)ictur cs . 

Tho pattern of n e:::n:::; fer Structured :9rawi ngs crisino.lit;; is 

exactly c.~ predicted . . •.. structur8 ( or am,)unt of infcrmo.tion) 

incre:-.s ·...:S ; cricin:..tlity scores docrcc~se (H:•pothecis H4 (a) ). This 

h:J.s cl.i stinct iu:;:>l ico. tions f :Jr cduco.ti onc:.l methods which will be <lis­

cussed in Ch~ptor VI. To:' much infornation obviously restrict::: 

inc.1ividu:lls - it c:ccrcr:::cs their cho.nccs of produci:t![; orir;ino.l 

responsGs . 

Tho p'lttcrn f e r Structured :Dra':iir.,;s f lexibil ity is the exa ct 

op:rositc cf that fer the oriGin:llity ;:;cores ann is in line with 

tho pattern :;ro<lictcJ for loss cr3£ttivc chil(lr,m . "·-s the anount 

of inforno.t i on civcn in r... stinulur- inc:::-eascL , subjects ~re mere 

flexitle. Thu::; O.Llbip,uity ancl uncerto.inty restricts fl exibility 

- indi-li<luals t end to ctick to fc·.r catc:;ori es of res;;onses . The 

difference~ ~~OnGst the four series of pictures ~v)ntu:1lly forces 

the individual t o be flexible - this i::.: inherent in tho test 

mater ial since co.ch series of drn::in:;s falls into a different flexi­

bili t:;- catc::;ory . 

Tho f orm vo.rio.ble ho.s net iJCrfcr m.::d as ex}:,J cted , Form is 

b0st in catc_:ory 4- (::-s ::;as predicted) v1hich is the mcst str uctured 

catec;ory, but it is next best in co.te:c;ory 1 which is the least 
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TABLE 23 

X l.VALUES INDICA'II~TG DI F:::'ERENCES AMONGST 

4 DI FFERr;lJT DEGRI.::8 OF STRUCTURE CATEGORIES 

FOR 5 VARIABLES CF THE STRUCTURED 

DrJ1.· .TIGS ii.HD STORIES TESTS 

·-x2. p 
VARI ABLE VALUE elf LEVEL c 

Structured Drawi .n:;s Originality 65 . 25 12 < . 001* . 27 

Structured Drawin;s Flexibility 82 . 56 9 < .001* .28 

Str u ctured Drawin3s Fern 32 . 38 9 .:::: . 001* .17 

Storiec Fl uency 4. 23 9 .90 . 07 

Stories Originality 14. 25 9 .10 .04 
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TJ.:BLE 24 

S'l'RUCTURED DRA'.'liNGS ." .. i;D STCRY :.V':S.EQUEUCIES CJCCUHRING 

IN 4 DIFFERENT DEG::t:CE OI<' S~UCTURE CATEGORIES 

STf..'J CTURSD I)"Rh'.:.r INGS ;STORI:::;s 
SCORE GROUP DEGREE OF STRUCTURE :SCORE GROUP DEGREE GF STRUCTURE 

ORIG Ilfl.LITY l 2 3 ~ .,. 

0.:..1 94 115 164 173 
2.:.3 89 75 52 48 
4.;_5 38 35 11 11 
6.:.7 10 7 4 1 
8-9 2 1 2 (; 

I.re-:ns: . 15. 5 13. 0 9.6 5.8 

FLEXIBJLITY 

1 1 
2 33 
3 91 
4 108 

Means: . 24.5 
. . . . . . - . ....... . .. 
FOffi,i 

3.:.5 
6-8 
9.:.11 

12-14 
Means: 

5 
41 

10:. 
so 

. 73 . 4 

. . . .. . .. 

2 1 2 
12 8 4 
60 44 31 

159 180 196 
25.0 25. 8 28.0 

7 4 3 
49 36 22 

132 141 145 
:~5 52 63 

66.7 72 . -~ 71'ro8 

:FLUENCY 1 2 3 4 

0-29 153 153 150 159 
30-53 62 67 66 56 
60-8::) 14 10 13 16 
90- 119 ' 3 3 4 2 
~~enns: :202 . 7 1]0.1 242.1 20C· . 3 

.. . . . . . ... . . . .. . . -.. . - . ·- .. -~ 

01UGINALITY 

0-.5 173 194 192 171 
1- 1.5 42 27 27 41 
2-2.5 14 8 8 16 
3-3.5 4 3 6 5 
:Means: 4.67 2. 79 3.CO 4.43 

.. . . . . ~ -
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structurc r.l. c :::ctcgcry. It se:cr;.s th:.t lots cf info:rr~').ttGn helps pro-

<lucc :::.;ood fcr-:.1 boc::tu...;~: thoro is littl e o::.· :r:.o o:.tbiguity end little 

cooc.1 forw pro~;obl,; bc9::.use th" individu::U. cc.n ~4c.1tl to the 1Jicture 

as he likec. HO\·:cvcr, in tho middle t\IO categcries (2 ::.nc1 3) th::.:rG 

is too much i..nformo.ti::.n t c enc.ble th:J sl'.bjcct t o c1ra· .. · us he pleoses 

o.nd tOO li ttl~.; t o j~rovicle ~i::l VIi th L10St Cf the I.:ictur .J O.T1~'' .. 3.~", 

The hypoth 0s is tho.t thocc reln~ion...;hips bct· ... c. . .m creati-: ity 

vo.ri::o.bles o.n'l. the de::;roc of structure -:.,f the ::;timulus r:J.o.tcric.l 

would hold f or 1oth conc~·ctc :::-.nd concc1~'tuc.l tests has not been sup­

ported. Stcries vo.ria.blcs :>hcv-1 r..o ::=:.tch r0lationshiplil. 

It L1i~;ht be thot these pe.tterns ::rc different' f or lm, ~d 

hi r:h cr.~:<.tivity c;r our3 . Difft:rint; e1nouni;3 o::.' inforr.1c.tion in stim­

uli no.y ::tffc.:::t the perfcrmance of hi.:;hly creative ont~ less cre::ttive 

individu".lr; diffe::c_;ntlj• . 

Hence, Tr·blc 25 t:_;ivcs th; ?< 2. vctlue .:; ol)to.inecl fr c.m compc.r inc 

the porforrr.e-ncc oi' four C:!.' ,:.ativity c;r.)ups on the s:-me vcriable3 

c~iscus:..cc1 c-.bov~:;. .·,:J usu::.l, si[~nific::.nt chf..:.er::nces amon(!;St the 

.~ strl'.cturc c:>.t·-:orivs :.re :7lo.rked ,.. ( .C5 level of :.;iGnifico.nce or 

leG'>) • 

Considerinc 

l) Division of crc..:,tivity tsrcupc ncc:::cdin.::; t o the Torrance te:.::;ts 

of ~lC:.n--·orb::tl cri,:::inc.lit;,i, .;;i~~nifi::::-o.nt Cif.:cr,Jnce , .. ,ere found 

o.,-none:st th(; -"'cu.~-:- structur"' catc,ori .. ;; o:'1 the follovlinz vo.rio.bles: 

3tructur.:cl Dr:'..r:in -:-s ori:-in_'lity, :!'or all crcntivity .:~rt:·..tps 

.... . ~'~"'')t ··-rotl" ~ (,., l. r·'nly c· r·1· ··· ·i n·~l :·r"n"·) \,;~--"""1 L;- .i~ ' .l .L \,.) J . . ..... · "' ••• J -j.l • 

~'tructurcrl :9r:.:t'.'lin:.;s flcx:Lbilit;:r for o.l l four creativity 

grou~;s , 

Str:'.cturccl :J::.'O.VJinc;s fer::~ only for crcc:.tivi ty croup l (L:r,v 

crc.J.ti Yi t~,-). 

StructurC;:.~ :)r::r 1ir.1~8 : Ch:.n[;c number, f or ::-~1 crc~.tivi ty 

i_;roups 0xccpt .:.;roup (~ . 

Storiec fluency for crcr.tivity crc:.tps l :mel .~. 

To.blc 2G ti~cs tho didtributicns of the mcanc of these croups 

c-.·cr tho four L1eg:reos of structur:: cC'..tcgorics . Grc.phic:tl roprasent-

o.tions cf thc ::: o o.r0 s~lOI' n in Fi~> 26, 
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TABLF 25 

/(
2 V./'.LUES INDICATING DIFFERE!TCES ~,MCNGST 4 DIFFERENT DEGREE 

OF STRUCTURE C~TEGORIES FOR 6 CREATIVITY GROUPS 

DIVISDlJ .\r'C·: r:"DlNG TO "DIVI SI·)N J,cc:~RDING 'I\} 

N::N-V:.:TI:~L CRIG IN_•.Ln"i · VERBAL i..RIGIHALITY 

CREATIVITY ?e ...... I "X l. p 
4 ; 

VARL'\.BlJE GROUP • Vl'-ILUE df LEVEL c Vl.LUE df LEVEL c 
: 

Structur~:: d Dr. l ' 39 .27 9 .<:... . 001* . 32 70 •• ~o 9 < . 001* . 32 
;.· ~ic .: 2 : 40 .31 9 ~ .OUl* .33 22 ,77 9 . Ol* .33 

3 16. -1.1 9 . 0 5* . 33 6 . 16 6 • 50 32 
/' ; 10 , 67 6 .10 . :.> 6 13.56 6 . 05* • 50 

. .. - ·- ...... . .. -.- .... 

Structure d Dr. l : 33 . 83 6 < . 001* . 30 ·55.84 6 < ,001* . 45 
Flox. 2 . 29 .67 6 < . 001* . 28 .~0 .06 6 < • 001* • 32 

3 16.17 6 , 01* • ~3 : 6 .30 6 • 50 .58 
4 ~ 18. 90 6 , Cl* . 45 19. ~2 3 < •'cOl * . 28 

....... · -· .. . --.... ..... •"' . - . ..... ... .. . - -·· . . .... - - - ,. ... .. -·- - . - - . -.. -- •• ••• u .. -- - -· 

Structured Dr. l 23 . 47 9 , 01* . 25 53 . 60 9 < . 001* .28 
Form 2 . 13.66 9 • 2C .2~ 15. 43 9 , 10 .28 

3 9 ~ ~l 6 .20 . 27 '27 .72 9 , 001* • 58 
4 : 7. t:-2 6 .30 . 27 4 . 58 6 .70 .10 

. . - . .... - . - .. . . 

Structure-d Dr. l 1 63 . 8 'r 9 < ,001* . 39118. 6 9 < ,001* . 40 
Chance No . 2 68~05 9 < . COl* • 41 :60 . '75 9 < . 001* .49 

3 . 26 .53 9 , 01* . 41 .21. 67 9 , 01* • 53 
< : 10 .94 6 .10 . 36 16. 48 6 . Ol* • 54 .,. 

' ·- .. ········· -- -· .. . . ... ... ....... -· 

St or ie.; l : 45.34 6 < , l.Ol* . 33 57 . 39 6 < . 001* .28 
Fluency 2 9 .21 6 . 20 . 17 21.23 6 ,01* . 32 

3 2 . 45 6 .90 . 1.~ : 5 . 70 6 • 50 .32 
4 : 31.19 6 <. . 001* • ·'~J .23 . 31 6 <. .001* • 5'7 

... . - .... 

Stories l 6 . 3 .~ 6 • 50 1 ·1 • r 10 ,04 6 .10 .14 
Oric;inality 2 4. 35 6 . 70 , 10 . 8.22 6 . 20 .20 

3 2 . 36 6 . 90 .14 .~ . 80 6 . 70 .28 
~ 9 . 38 6 . 20 . 28 12.54 6 . 0 5* • ·1-9 

. - - ·- ... . . .. . . . .. .... ·- . .. - . . . - - ... 
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MELNS 0F 4 CRE;_TIVITY GF:CUPG CN SELECTED Vl..RL',BLES ACCORDING 

TO 4 DIFFERC:;T DEGHEE CF S'I'RU CTURE C.ATEGOHIEG 

DIVISIC·N ACCC.RDING TO 
N()N-VERBAL GRIG IN1,LITY 

STRUCTURED DRA~INGS 
ORIGINALITY 

CRE~TIVITY DEGREE OF STRUCTURE 
GROUP NC. 1 2 3 4 

1: J'·1eans 2.13 1.24 C· , 61 0 .82 
2: I~eans 2.26 1.87 1. 09 0 . 90 
3: Means 2. t..6 2. L1.2 l. -~8 l. 21 
4: Means 2.18 l. 91 1.94 o. 68 

FLEXIBILITY 
1: M::ans 3.27 3 ~ 47 3~67 4. 08 
2: Means 3;47 3.7C 3.76 3,90 
3= Mcn.ns 3 . 52 3.73 3;76 3.94 
4: r.~eans 3.66 3-55 3.65 3.98 

FORM 
1: Means 9.89.2 10,0 9.8 
2: Means 10 ,1 10 .2 10~ 4 10~6 
3: Means 11.4 10 . 6 10.7 10.8 
4: Means 10. 8 10. ft. 10 . 5 11. 3 

CHANGE NUlVillERS 
1: I:!eans 2.13 2.84 1,80 1,88 
2: Means 1.95 2. 70 1. 61 L 70 
3: Means 1.91 2. 70 l. 79 1.73 
4. : Means 2.0 5 2.60 1. ·! 6 L 56 

STORIES 
FLUENCY 

1: Means 23.3 22. 4 21.5 19.8 
2: Means 30.4 28.5 30.5 28.8 
3: Means 28.9 28.3 37.3 26 .3 
4: Means 32.3 29.5 4C'.4 45.2 

ORIGINALITY 
1: Means 0 .28 0 ,21 0,24 C, 38 
2: Means O. t9 0 , ~2 0,510,68 
3= Means 0. 38 0;36 0 . 41 0 ; 61 
4: Means 1,08 0 .53 0 ,53 0 .79 

. . . . ... - ~ .. . . .... . .. . ,. 

DIVISION ACCSRDING TC 
VERBAL C'RIG INALITY 

CRE._TIVITY DEGREE OF STRUCTURE 
GRCUP NO. 1 2 3 4 

1: :.iealli" 2.26 1.74 C.84 0 .94 
2: i'.Ie:tns 2. 23 2. 07 l. 60 c .s1 
3: riie 'lns 2.07 2.86 2. 50 1.64 
4: Mean;:; 1.72 1.50 l.C5 o.n 

1: Means 3.32 3.58 3.71 3.77 
2: Men3.s 3.31 3.83 3.71 3.86 
3: r.:eans 3.64 3· 50 3.87 3.93 
4: Means 3.28 4. 44 3.67 "·· 67 

1: M<-ans 9.7 9.7 10.0 10 .4 
2: Means 10 .5 10.2 10,5 10 .6 
3: M3.:ms 1LO 10-4 10..1 11.1 
A • Means 8.8 9.8 1C.O 10 ,8 ..... 

1: Me::ms 2. 00 2.11 2,00 2.33 
2: i;!ea!ll:' 2.66 2.79 3 ,00 2. 44 
3: Means 1.64 1. 98 2,00 1.94 
A • ·t. Means 1.74 1. 98 1.64 1.28 

1: ~eans 25.2 31-.1 42 . 0 36.3 
2: Means 2..,..2 31.6 41, . 6 39;5 
3: Means 24. 7 35.8 55.7 38,0 .. 
't . Means 22.5 32.3 38.6 40 .1 

1: r.:eans C. 33 0 , 69 0 ,68 1;08 
2: Mean::; 0 .26 0.50 0.79 0~78 
3: Means 0,26 0~58 0.96 0 .73 
A • 
• r • r.reans 0 . 47 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 throe cront i vi ty crou;,s shCi'l distributions of means 

identico.l t o those fe r the S".r.liJlC 0.8. ::. whole on Structured. rrnwincs 

criGino.lity . Fer crcC>.tivity ,_,.:'onp ., , the c1ifforenccs.a.r cn 1t sit3-

nific:-.nt, thcuzh the distribution i s somcwhc.t similar~ This could 

moo.n that hi~hly ori~ina.l people a rc not ~~fected by different 

degrees of st:ructur~ i n ntir:mli to the: c:;ame •,xtcnt as les.s creative 

rcopl c , They c:1n r.! aintnin hiGh ori ~:inali ty s ccr es in the face of 

chancin~ stimuli . 

Th..: f irst three cr.;utivity :;r .:. u:i_:a sh::ln the so.mc pc.ttern of 

r.1eo.ns ns t he s:...:~ple as n r:holc on Structurctl :Jrmvin~_;.::; flexibilit y . 

Gr0up ·1 (highly ori::.;inal) .Jhcws a sli.::;htly clifferent distri bution. 

They ~.re 1 enst fl ~xibl o i n t h e two micldl c :::; tructure Groups ::::m.d 

nost flcxitl e r:hcn (2) th.: st i :nulus is hi..:;hly structured (then 

they arc .fc-rced t c 1:,:) flexi!:,le: l:!y the nature cf the te3t mo.tcrial) 

and ( b ) · .hen the .:Jtimulus is a.lmost cc:npl..:tcly unstructured . 

Unlike the less cr c:ttiv -: subjects, they c8.11. C:) flexible even vthen 

c.1col in;-~ ~lith very vo.cue, :.tr:Ji.;ic;uous stinuli. 

1,·-'lin, iihv (~i.3tributions l'or the v .. u iabl u 11f orm11
, c.re not as 

hypothesised. Gr')Uj) 1 sho•,-,s r~sult..; ci:1ilar t o those obt:lined 

f or the v1hcle s:-mpl c . The othqr cr untiv ~ ty 3roups, thouGh the 

tlifft:rcmcos ::1rcn 1 t sicnificc.nt, shcv1 very much the came t~istribu-

tions. Thus pcrformo.ncc em. 11f erm11 is net '"'ff ec tcd by tho l evel 

of n subject 1s crc~tivo nbility. 

The pictur e cbtninc~l fro::1 cre:c.tivity crou:;:> 1 on Stories 

fluenc;>' iR e:xa.ctly as hypothesi.Je(l for l :~.w-cNativity subjects . 

,·~s the ~:J(_; re:;o of structure in t !tc pictures de creases , so, t eo, 

docs tho flu ency c- cores. Thus uncr1:;ati vc indiviclunls arc a.ble to 

~~roduco fewer .:mc1 f (.wcr ideas in r es ponse to pictures that .::tre 

more ::;.ncl mere ambiguous . In th·~ f::-.cc of uncertainty, th:;ir 

fl uency f ".ils thora . 

Tho pe~.ttcrn fer croup$ 2 a.nd 3 is very indistinct and jumbled 

1\ut f or crc::t.tiv i ty src:.up -~ , the distribution of means is nlmcst 

the r 8V(;l'SC c f th:J.t for cr oup 1 . In GrOup~, fluency increases 

.!i th clccr oo..J i n:; do~~roe of .Jtruct ure . This . \'i[I.S pr edict.eu . The 

more uncertain end ambic:ucus the ~ ituc.tion, the 11f re(;r11 the 

crc:c.tivc child is . He i)TCclucos more and mere ideas the less he 
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is _;; ivcn t:::> ,,,o:...·k on . 'i'hir:, :Usc, is of ir::pcrto.nce in i ts educatio-

nc..l implic::>.ti ons. 

Stories :::l~i:,in::.lHy sho·::e(~ n o s i ::;ni.ficc..nt CJ.j_ffcrenccs , unlike 

the pr,;dicti~;ns 0 iv )n untl.Jr hypothesis H 4 (a). The dist~ibutions 

c:f mea.n :J i'or tho f:)ur C:J:'::O.tivity cr•.'U}J~ c.re jumbl..;d . Cnc co.nnot 

conclude that c.bility tc. think up ;:·ri.:;ino.l story tl1crn...:;B is influencell 

by (a) th'J cru:tive £~l1ilit"· of t1J.0 sui1j•.;ct ~·:r (1-) ~..;">1c nmount of 

inforr..c..tion .>vcn in the stirr.ul ·.w :)icturc ~a . It mj --ht ~ls ·. be tho.t 

difference.> in .::-tl..lctur.:: .'· : n::;si: the f rmr ;~icturcs r:cre: not nide 

onouc;h t c result i~1 di:;:'f Jr·21t levols of F :rform::mcc , 

The v~ri:-.blo Struct1~rcc~ Dro. .ti n j"': Cho.nc;:.: numl·Jcr is the l:1st 

t o be considered. 

For ";he first tln ::.; cre~i.t ivi ty crcuj~::: , ;,tc:::t uf tho 11 cb::::.n:;es 11 

occurrecl. i.1 th8 :Lirst t ·;,c. cl:::? ~~roc..; of .Jtructure CC<tC'[:;Orie::: - o.s 

--;:J.s hy~)uthe1:,ise<! (H 
4 

(c1) ) • 11 Ch::.nc;c numbe r " r efer to the dG::; r ee 

of structure co.tC::3or:r :J.t .'lhich tho subj :Jct 11f'::tlls into the tr:::tp11 

::mel mc:llic:::; :: l i ne c1r::>::;i nc intc t ilC final object intt nr~c<.l. . The 

lon3er .c~ snbject cn.n r .::str·:-.in hinsel f froL. clcinc this and, in3teac1 , 

thinks U,!) oric;incl r-sp::n:~e~, th ..; m:::r J crc~.ti ve (it ·:;·w hy,?othe­

oisccl) he is likely tCJ b..: . The pc.tte r n is th(~ same for Group .~ , 

thouGh tho differencc:J [.~ro not si:_nifiQ[~nt. 

Co-:'1po.rin.3 o.ll 7 creCLtivi ty :T oups, ~roup 7 (hi~hly ori,:in:::tl 

subjec ts) ccrtc.inly have th·"' lc:!e;st 11 ch:m:e nul':lbcr" ~oic:'.n (f e r bot h 

hiGhly ·:Jrl~ .:tlly ::.>.nt~t hi...,~l.,' non- ·icrho.lly ori:::;inc.l zubj ccts) but 

nftcr th['t ·the r.1tte:... n . is m~; clear. (sGe Table 27 c.nd FiG . 27) . 

Gr<Jup 1, in b)th c:~...,.:..s , doc-s ho.vc hi:_:;h 11 c~'-'.n.;c number" mccns, 

th~u_:h . It seems thc.t the prc:cl.iction r:m .ch~m-:e number scores 

hoLl.s fo:r: V<.ry l en o.nr~. ver~· h i c;h oricin:;.lity subjects kr.Jups l 

cm~1 4) but not fer the "i~1bCt\7•:cns 11 • 

intended re·ponse: occur in cc.tceor: 2 , next n:.st in catec ory l 

c..~1cl. lcc.ct in c::tt'3:;cric-:: 3 t.nd .t. It seen::; f'c·;: subjects cJ...n. 

resist the ir,1plico.tioris of the: stirr.uli rnt1 thus succunb fo.i r ly 

::~trl;:,r t o ..::;ivin,,.; the intended r esponses inherent in the.: te:st 

mat3ri::tl . 
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FREQUENCIES A:m i/IEJ'.m; LF THE VAI~UBLE 

11 STRUCTURED IF..A":nms: CH.Al{GE NUMBER11 OVER 

7 CREATIVITY GRCUPS . 

NON- VERBi.L DEGREE OF STHU C'l'URE ;, T '-;RI CH CHh.NGE OCCURS 

ClL'..NGE NO. 1 2 3 4 not at all Mean 
' . .. . -~ # - .. ~ .... - ~ .. ----···- .. ~ -· .. 

GROUP 1 13 40 13 2 4 8.89 
2 79 12 ·: 47 17 11 8.12 
3 125 139 50 1 5 14 7.96 
4 36 66 18 6 4 8 .13 
5 17 37 18 3 1 8. 52 

6/7 11 11 5 1 0 7,25 
TC''J\\LS: 281 -~17 151 48 3 ,~ 

.. - .. _ ~--- ·- - -----·- ----- --- ..... --... - -- - -·-·- . -·-- ·- --· - - ··-·-- ~ . ·- ~ - . ~- -~---- . --· 

VERBAL DEGREE OF STRUCTURE AT WHICH CHANGE OCCURS 

CHLNGE ~.JO : 1 2 3 4 not .J.t all Mean 
.. --- -~ -. ·- . ··- - ~- ---.......... . -.. . -···--·- . . . . ...... -·-···· . ··· ·- . . .. 

GRC'JP 1 l CO 142 60 17 8 2. 04 
2 llC 1-~2 56 7 11 1.98 
3 42 98 26 7 11 2.17 
4 17 22 10 ' 3 2.18 ·r 

5 5 1 \J 9 ' 0 2.17 v 

6/7 7 6 0 3 0 1.94 
TGTALS: 281 420 161 40 33 
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change number" over . 7 creativity groups. 
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T"lc Struct'.l.::cC: :Jr:1:.1in::::- tczt, .:hicll ·;,...,, ori:::;in~' tc<1 ])~- the 

··,rit(..l', h;.~ p.:rf:Jrr.wd \'tell ,ln'l ~ie1.:::!:'v;.:.3 further stu<ly c.nc1 use on 

other su1:.j ·-cts. Tho tc~:t •:10 1J.lc1 prc:.:1.bly YJ.c'G b.J 'J.:::oful f or adol­

er;cc:nt o:r r>dult :ubj cct .:; be(:::lusc they :1ic;ht 11 r.:e'1 11 ";;he intention in 

th~.: t est , but it wrml(1 llc inte:restin...; to inv·-'- ti..:;:-.t-.: thi.3 test 

::mel the i mrlicnticns of the: children's p~..rforr.:.::mc:cs Cl it. 

Surunc.ric::J oi' thc>e r -:.:r 'llts, cvnlu::ttiuns of thi.:J study and 

it:; implico.tion:J :~re '; ut for::c.rc1 in Chnpt ; r VI. 
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Th; · ,c•.in o.i ?J cf thi~ st.u ~l:' v;·;...; thv j n·;c...:ti:,:ttic.-n :f o.s pects 

~~ f t:.Le 1tructu~rc :t~.l '~ function cf cr'c3ti"IO J.'r~ .... ccs:::;cc i11 the so::~:tntic-:-

cont:mt c.re:l in yc·un-: c!·1il ·nm. Th..: r.::sul ts L:ust r::(Js tlj ]·· .:: ccnsid-

~::Jr<J ·l t,mtativ....: since it is the first ti .. e s ~~Je c,f th•::!.J h:!ve been 

h;rpc thocised • 

L::-.n:· of the ~·~ctorlJ \':hich ·::er e hyp:ith .::: is ~ rJ 7 c:o exist . A brief 

sur.,no.ry of the result:.; is .... s f cllo·.:r- : 

l . It is v·i f:ent th-:t ~me co.n o1'tr..in "- f ..!.ctor structure fo r erect-

ivo o.~Jiliti;s in those :::mtic- c"ntent 2.rec. 10r chil .~ren in the a..::;:e-

rnn~e 5 t o 7 Yl~rs . Tho ...;t ructur..: is >iiJil::tr in nan~ respects to 

t hat obtainec: ·;,i tl! o.c~ol e~~ cent:; nne~ ~-<1ul ts in oth0r s tuc'.iec . '.rhe 

necessity f e r .::>. ::ml tiv -.. rif'.te vim¥ r;f crea tive J.)rocesse:o.. iu obvious 

the r::;:;ul ts ol:-tni~l:..~' frcr.1 brJth (_,r thc:.;cn.?.l anc'. otlique rotations . 

of the fo.ctor D~trix sup~KJrt this . It sce:Js scver:::.l "l~.r·~c" u:::il- : 

ities ".rG invvlveC. ev . .m •.;ithin the rel:ltiv)ly n::nr~_,\ ; :::.rca of<:' teet 

l::1ttery of only seLantic- content teJ t s . T!J.i0 co.n be re .:'.rde \~ O..J an 

oli ·:1rchic structure. c 3 (,j~l; :;sc c:. t (! P.n c.P'"·. rcf:ic em~ ( -~ : ifferunt 

a '.;ilit" i 'cr ever· · test) or ." .onn.rc:1i~ cnc ( ~ :1e:. ~.11-j_)Crv:J.chn: a :..> il­

i ty li:-: ~ the ol•} ~JO~H..~li thic viE; . :J f intellicence) . 

2 . The ocparc.tion, · ithin the r;eu.c.ntic- content re:1, of 11 cvncrete 

se~.1c.ntic11 et:n(: 11 ce;nce~Jtuo.l :::;eoo.ntic'' fetct CJr3 hc.s .:'J..;Jo l:een inc:icaterl . 

Prc..:1 the result s , it i s cl · .:.r th.:. t i t i :J not t he t~'; . ...: of infor:·Jation 

(content) c. test :1.Cl 8 .vi th wh i ~~ ·,:etery.ine..; ,;heti:er it h e c oncr~te 

s e::::antic vr c .:mcc;.;tu:::.l ~:lnantic, t ut t he way in ,;hich the inforr:l-

:::. ticn i s i:·:...n,U er.l. h.~· thE: su,. j ect~ .. In t he ;.18-in, this ~c. as 1 in f3.ct, 

:.:e~:m ccmcrete sc!: . .:--ntic content t est._ .-:.rc han(1lv~ in n. concrete w.:.y 

:1n~'. cOi.lCeptucl Gt: •• lo.ntic ccntcmt tc.ats r..re lc.n ::led i n r.n a:}str:lct, 

C':.nce>tunl way . (;·Th::: c:reCttivc:: is sh::1;c:l t y the li~.~i ts .:Jf the 

fi0l:-J. into which it :f.'l ,.··.s" . (Pill;.l:-n , f-2) , ) Ho•;·ever, there are 
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ConcrctG, fJ')····c.ntic: t :1c c.: ili ty t o .-~w:·.l 

cGncr-.;te, re:~rC>sent~tiunl ': ."J.Y, i. r.) . the tes t "ti. 1uli o..re : .ictor ­

i ally rc~>r-;·>entc l~. ( ev .::n if vnl::,r i n th.; i : ·:: ·~ inn.tion) -,n~1 ~.1ennin__;ful 

lnL·els o.re nttncht.:·,·: t-~ thPLi. 

Ccnceptu:::.l se!.,antic : th(:) a bili t~- to .Je.?..l ·.:i th test stir:uli in an 

a ;)ctr:J.ct, conc.::l)tue.l · .. ·ny , ,::l:.;o at·~;nchin-:: ;:.u~unin:,ful lubelc t o them. 

(This · .. ~.ul -~ ;)r(;·i' CI.')lJ ~-e esse::1tial if u::in ; thic t Jrpe 01 thin.J.cin;:) . 

Ther: is n~ r :..::J.c Gn t 'j sus;.~ct t hat one t;:.·j. cf thinkin.: r1ill 

result in :.:ore crei.tive ru _ _-.om:cs thc.n the ether (:>.s ShP.pirc su__,-

ests) . It cc. ul (' l>e tb-:..t c1iffcrcnt in :~ivL1u::lls r r cfor to usc , . or 

Theca prefer-

early chil:_- trc.inin:::; . . .1-: thoc:s . .:ullnch ~: Kc: em h.:..ve ;)erfor.led 

so . .1: r~..s.;'lrch c.lon. C~L: •.il:..r lin..::s but n lot nor0 noe<.~i to tl ..; done . 

3 . Ten cut '.Jf fvurtv~"l of "(;h. p.;:.;tulatc C. creativity factor:> \'lOre 

clc .rly iuvntified. 

Thl...JC wcrL: 

concrete D(:;L.1nntic ori.~in-:li ty 
concerJt u-:..1 sc ;antic ori:. inali t ;:,' 
concret 8 fl(:. .:.::.ntic opontnHtGUS flcxi"::: ility 
ccmcc_;;tunl . .; c~1c.ntic :..,p::'1t.:-.neous fl GxL>ili ty 
C(Jncrcto c:cnantic rr~ai)tiv "-' flcxibilit~­

cvncc!';)tuc.l ~ ('~,antic ad~·.pti·re i'lcxi-... ili t.r 
con cret e s~,"'1ntic fluoncy 
ccnco~;tu.::l c c ... :.rltic fluc:1ey 
concret i, so·.: o.r.·~ ic :.la~)..;rati()n 

cuncovtua~ souantic elu.~.lvr .ti:.·n (s :msitivity to irrtplicaticns) . 

T,1E. ccncrctG 111 r oc" ori:·;in'lli t~- fc.ct :-r ;::;ec:lS t o ~e ccm c0rneJ 

vrith 3ht~;oro.tin::.; :CP. th~Jr t£: 1-n with ~: rr;~:uc inc: unu;::mal ru:.:)vnses . 

~'~'lerc is not t-no:.1~·.;1 -:vi,'rmce tc intcr·,)r-E:t t:lC conce;)tuJ.l 11free' 1 

ori;:inc..lity fact:Jr, ti1ou ·h it i...: inr.::ic;te ·.~ ':,y the presence of t't"J 

of its ! .• a.rl:er vari1.1Jles- C::d "'n1.•.c:l~3 . ~-rore research choul c~ be 

,.::efinitcly invvlve..; ['.. ,-:istinct creati·.r3 t~linkin::; :.'.ilit:r. 

test::: of a si:·.:il~r naturP involvin:., ::: si. 1ilr~r c_;Jili ty ::::.re require~.1 • 

.t-.To "·:c'luc:nc=· in tho use OJ.' .l::J.teric.ls;' fo.ctc• r ?.i;~>oo.rec: c.t :..ll. 

Fqctors r":o overl.J.p on occauions . This iu cue t o the feet 

t l:.at siuil~.:.r v '?..ria':·les l o.J.t1 c n ~iffen::nt f[ ctor..; f o r -:1 ifferent 

rcc-.sons . 



Thuc c..(~:;;tiv:.; fl-2xi~- ili ty ~mr~ cn~i ~inali t ;,.- varic :: l :::s l o :1c1 on 

~;cth t"pcs of f:_;,ct c rs : :;_'1 uenc;-;· ani~. fl exi>il it:; , o.n 1 fluency n.nd 

incre:tso i~1 th-.. nur · " r or' i r' c-:ts ::,eLl(•. fivcm, the inc~i vi.-~ual is. 

:,oun . .:-c to chan :-, cla . .:::cc3 or respcnses (f:;j)Gntaneous fl Gxi~;ili ty), 

249 

c~) tho re::~t er the nv:,1:;er of . i t_1811S 1 tho z;rc...t.tcr the :!OSSi~')ili ty Of 

c.n unuou3.l res ~;ons e oc currin ~-, an~ (c) ac c..n in(1i vir1.u "l shifts anc1 

c..t~<:'li 'ts his app:r·o.:1ch to a t"tsk (nd~ptiv~ _,'lexibility) the chanc ;s of 

arrivin:_· a ·c c..n unusu2.l tr::>.nsfcr :c..tion or ;,ular:•tc-:tion. 

5. ,.s h_:; :)othesised , l:,qth ac~u.,.Jtivc f lexibility cncl ori _;inality 

involve trnnr;;i\)r. .. atious , i.e. restructurinr.; th" t·, :::;t ;;tL!Ul i or 

situation in s o:,e \ ·let:.- . The ,Jiffercnce is th~t oric;in:::ll.it: · is the 

:;-Jr0(1uctic;n cf unu~u"ll tran:forrl :tions. 

f::J.ctors are cinilr::.r l:ecnw:e V:]ry oi't on tr"'.nsforrr.-').tions art.: unusual. 

:.:.'erh"'.j_):J, in scorir: · f or 11 nhii'ts'' cr chc.n:· :es in arprCc'lchen , unusual 

nhifts shoul:1 1J ·:: oni -:;tE:•(l in v:rc'.er to re.luce i.:he vc.r:Lc,nc,; snc..re,~ .. :ry-
the t ,•,o f::tctors . It coulc~ bG ~; ::tid ths.t tP.nsfo r uation is the key 

v:orr'!. in erective thinkin<?; since tran::;f orn. tion::: lie at the heart of 

ori,:~inali ty. 

6. ~ fat all factors --._rc identifiable , nor can the pres~nce of Rll 

the varia1,lec L l n particular f'...~ctor ~e expl:.incd. '.i'his i.S to be 

~(ore research will !Jo neeCec1. to 'lrrive ::1t a clenrer 

picture of all the results obt&ined , 

7 . The 'L--;rr:lnce ·rest;.; of Cre2tive Th.inK:in :· do , to ,_:_ larc;e extent , 

measure fi;icrent Pbilities. In )O.rticular ? -' icture Construction 

secns to i nvolve an a 'uili t;: r~:L::tinct frc 1 othGl':J in oth-:r creative 

t<:".sks. Onl:r ;.sk a 11 C. C' ue·::;s c.ncJ ~rotluct I:,1provenent sec J to occur 

to::ether rc .. ularly on th3 sarae f.J.ct crs . That the ~orrance Tests 

c..re ccnplex activities (as Torr:mce snys) is in:~icat~)c~ 0y their 

involvem<nt in all the fluency , flexi':.ility ~J.W1 ori:_:;inality fac t ors . 

:3. l!ost oi' t he crss.tivity tt;>ts :.)erfor r:J.ed ··;ell .::,n ,l. 1.18 hoped. 

Fir:ural SL:ilarities , ~~lock Sortin_, ::me~ Unusu2.l Questions were the 

only ones that coul('. not be used at all. The last is too J ifficult 

f or chilf1ren n~; e r.l 5- 7 ye::>.rs to un~1erst<.n<1 the re<}uire wnts . Sub-

j :Jet~.:; ,_:ave very fer; unusu::tl r es : :mses t o the first t 'O - it is 

c1ou~:tful ·;;hether they arc useful c..s creativity te.Jt:::. 
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S:Jrtin·_.. ::H::e:)s nore r . tGCtsur~ G:' flu-::mcy o.:: ic"!.e~.c than of spont·_neous 

flexi'~ility~ :-~lthou _;h it 'NC..s ex~J.., ctr.:r~ to ::,<; c. L:easur.; 0 f the latter 

.:osaic.J, 'l.'o · C •• 1E-tructic:1 D.n>' ('~~·-~Ani. · ls ;.1ll nee(~ further 

stuc~ .. -. Tho lm:t t··o, in p'1rticul::tr , :.ec.~n tu b_ vo.lua.lJlo !lc:.asures, . 

' 'ut they o' •'l.·im• 3ly in·:ol ve a hili tic::> inr~epen<~cnt of the oth~.-r c:rent­

ivity tests , i , •::: . it :L:::; hi. ::l_v pro ·: .,: •le tl'le.t t~1ey represent other 

cr . .:)~ti: ..: pr ,ces:::en . 'I.'!".iS , iw: e :::t"'.. , !:.:::.l:cs tl1c.~. :·:.>rth further invest-

i _,c.tion. 

for . 

perceptual cues they :1rovide , :Jee·t3 inr_~cr,en(1ent of other cre'ltive 

~bili tics, thov _)1 this ~.l...;o requireo further inver~ti_ ·c.tion, 

For-.1 :-.ssess ... :mt c.nd th.:. a. ... -:>unt of : .~teri~l::; a. subj Jet employs 

in c. creativ:: task de nvt 'ljJ~k::!.r to :>e u;..,elul !."teasures of any creat-

ive ability . 

9 . The hypotr.osise .:. perce~)tual f<lctorJ rec..: i vec1 , ;ixec1 supjlort . 

The re::J.efini tion factor :t'ouncl in r:J.an~· 'lther stuc~ies also 3.j)J.JC)3.red 

here :me: is namet ttpercCi)tuol flexibili t~" bcc::.use of its connec-:-

tior .. s ·,,ith flt..:d~:·ility in creative thinkin·~ · l' ercc:1tual flexib-

ili ty invol vas redefinition of < :.;tir:lUlus to o;jt-'lin ( usua,_ly; ~lut 

not al'.lajs) one corr.:ct re.Jj.'::>u;:;c: creative fl ·,:z:i'Jility involv es 

restracturin::: a stimulus ·~o o'.. tnin marw , often unusual res],onses . 

Tho t'l/0 l ·CrCC!)tual f:.ctoro clc:c:.rly found ~~ere rr.J.fercnce for 

closed .r:i :ures ( c: l:-i:10lo.r f~ctor) :.n(l_ c. perceptu.;l claboraticn 

factor rei~re::;entin:; c..n al1ilit~r to introduce :J. thir(~ ;1 inension 

(viz . ... Jve . .te~~ t), into st'J.tic , visual oti::mli. 

,o one IXl.rticul ·.r .~:...ctor which ·co.ulr). ~-'e l:J.bellec1 11 l)refcrl.ncc 

for viewir..:. f'ti :uli :t.'ro;:-:1 unusu."ll n!·v·lecn · J.S r·oun(~ , thou;:h there 

arc in(icotiJ~. t~at such factor~ e~ist (frctor~ 2~,25 , 26) . 

deserves :.10rc:: ::!.tten' .ion. 

This 

'j;hc 11 0i)cmns-ss r,_: > rception;; factor is not clear cr.:1 no claii'' 

can be ... :.t~e for such a factor on th 3 lmsio of t :le;:; 0 results . 

10 . :l'o ,1i stinct r.nttcrn of creativity or i)erceptuc.l variables 

relate( to ::1· ·e ::r :.-irth orc~er occ'lrs . Th~ variables 

"::.ther 1 s Occu;1ation an•: Ctis I. Q. correlE".te si::nificantly '.!i th nany 

o:i.:' the Cl1 .. le v::criatle:; - pro:-~::.ly ~-· ec .use the:: correlr.te si~--nif-
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icant1~ ~ith ~ ach other. 

1 ev01 of t!w chil•1 the l1i ghcr the rati:-J<,· of the fathe r 1 s (; ccu~::ation . 

11. So··•c· , !mt \; r .. tLans all of tb .. ere .tivity vo.ria',les correl-

ate si:··nific&ntly , ith the vurir :.le \.'tic :L. <: . Thus it c::trJJ.ot be 

sai,1 that crec.tive l·.c-rf~;r .. '1'3.nc...: r:mc1 int .. lli Jencc are unrelatE.r1 , '.Jut 

neither clo they involve the s:::tue a~ ili t.-; or f-l'ili ties • The rel-

o.tic.nship '.Jct\lcen the.J is co,_:~lex, as Guil.10rc~ intioc..tc:;. ThJse 

v:ho c:or;.:'lticclly clc.i''l th<'t creativity is ; "'.rt o.:: a :;encral r eus­

ouing r'; ili t· · (r-.L : .ea:.,u.rc·~ t y 8t:::.~,~ ~rt1 intelli_;cnce te.3ts) ::mt'! 

on each oth.~r r t c~l , :::tr0 ~.oth ·aron ··• 

~·: 1-:.' ort~er of ';a: .. ount o::c" interrelnticnshi;/1 of int elli~~ence 

with crx~tivit" varic .. ::.les ic 3.S .follr;•. 3 (in decrensin:: or r1er); 

for .. :, :;,'luency .- flrxi')ilit~· ~n(l_ ori ;indity. 

12. The c1epencLncc of creativ: ~~erfor.•:::tnce on an ::l.ttrit.ute Schul ­

,-_~c.n h'3.~ callcfl ;r opcnn :)SG of perc c~;tion11 h'l.~ .. not foun(l. <1.n;:,· ;:;u~1p·)rt 

i n this stu,,y . Thi :.; cculcl l:-c c~ue to ur:in:·· different scorin·; 

syst ::, .. s inst€ ·.l1 .)f usin · overcll esti_ :nte~ of creR.tive ;~<::'r:for1ance , 

or c~iff< .. r~.:nce~ in s:.r.1pL~ por ulationl::l, or to in?.c:equ'lte U€.'lsures of 
11 o;iennes~ of 1.>crc 3~1tion11 , or to t~w.: f.:tct tht:t no c1cpe:1dGncc exists . 

Thir- wc.rr~nts further re:.;e.:.rch >ecau3-- frG.J _mt ·ue imow a bout 

ere .tive thinkin:; , sucb a rclationchi:~ iD 1.mtiruly cre(1i~)le . 

1 3 . IIi;h oriqin lity an,-: l o· 1 ori ·in:::.lit.~ :::uLjectc di(~ sho·.·1 si.::;­

niiicP.ht (1i:.t.forence in pcr:fJrnc.-:.nce: on co::1e ;: ~;rc _;~itual anc.~ cre2t-

i vi t~ · ·.r:1riatl c ;:; . 'l';li .. !: or:~eti,.~-;- cLpC.i!cle;1_ on ·· hrJtller they ·.vere 

hi;-:hl~r ori: ,ino.l ( or not) on no.1- ver:)cl or verbal tents C. ... s measured 

by t:1e Torre .tee '.:'es tu of Creative· Thi"l~dniJ . 

I!1 gcn.Jl.":tl, hi~i1ly ori,:_:inal su::: j L ct::: _:--...-.rc . ,ere cle:;th an c.~ 

viEt'L respon.:::2:.; t!1: .;1 lor; ori:·:inalit:· [:U~;j ·. cts (i. e . the;) inter­

~)retecl vi:..ual . sti ... uli i n thrce- cii .ens ions · o_·~ tl1an luv; ori::inal­

it:· su;)jects) . 

::hey also . v iEl':. e <': nr: ·_ inter -;:>reter1 visual :.:ti .ru.l i fror·. Glore 

unusuc.l rn.;le:.. , viz. f r o!,l th..: l::act , front anr1 frc' ai)ovc (for Line 

: Tennin~:s te.:..:t) r::..n( :;:'ro:-J tl:e: -,i(1G 1:.~1·· front (for the Torrance tests) . 
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T . V . she;:.; end fair:· storie"- , fe· 1Cr' (1i:..,ccntinuous , r:ioj uint e r1 

Jtory the:.1es .J.nr". J... :;v1.;r ctc-:.:ie.s ·.1hich ·, '(.Te 1JUr:J ,-.o~crij_: tions c..f the 

sti:::.ulu:-; j)ictures . 

an~~ :.1vrG ht.'!..'.Jur in their ~ tc>rics, th<:u..-h thc::.c 1 :-.tter :].iffcr..,nce:s 

\iere ni<_-·nific::mt <.mlv at th.: 10; · 1 ~vel. ~l·us Shapiro 13 o.nc1 

stucies of specific iJG};uln.t i ons . i.1e r-.n.:cs of intell i _,ence , 

soci::.l ~ -o.ck.·~rcun:1 :J.n;1 ere .t i v e 8.1-.ilitic:::; ;ere D•)t use c1 . 

1 .:).. C':w :J.nount of i n:i' c.· rD:-.ti on civen en pictorial sti 1ul i o.ffects 

cre:::.tiv :; ar f :j r rrr:mc e . Cri ;in::'.lit:· .~ ..;crc:'.ses, flc~~i~jility incre.lses 

for:c, •:tec rt.;C.CGS anD ~hen i ncr:::.se ;;; · :i th incrc ··oin:~ Jtructurc ( or 

aaount of infornaticn) . Tln-:>e :x:tttcrn3 are not true of the ;:,.Jst 

uri :;inal :.-u'~ j ects v.-herc the ::iffcrcnccs ar · not si "nific8.nt. 

Hi. ·hly eri~·inpl su~~ j ect:::; :::.pj:-E.c.r to :lc o. Jl e t·.; ~ lr.i.'ltain their 

ori;-:; i.1ali ty f'nc i'l.-;xi:Jil i ty in the _;_·,c,-' of incrc~~sin:; nu:1~:· ers of 

cues f <,rcin:: the~.l not to ~)C uri.~ino.l . 

il ·;~ c:u~;j :)Cts de . .:tl ver: '\11;;' ;,lith o. "lerie.; of Il i ctures v1i t h 

c~ecr·~c.sin_, :::l.lwuntP of infr_, r . ,o.ticm , flurmcy :~ccre:::.se~ f..; r l o·;; ori::­

inal ity su~1ject:- :jut increr.s 0s fvr hi:·hlJ ori_ inol su'~jects . 

Cri ·innlitv of st~;r- the:J: is nc.t uli'ccter} , 
- • v 

Thu-: th.. a:.10unt vf infor :"-ticn .:_. i v .)n t~cter.:~ine:::; t:1e (':; j ect 

lv;rceivc :, . J.s : tore cu8r- .:'.l'e r.l,, L:ed to a ~!ictu.re, th.o. i)rcbab·i1ity 

of ol)t:::.inin•; o.l tern:.ti ve res1. -.nses cpprrAlche:-: zero . This is not 

si.:_nificantly true of hi _:hly ori~;inGl lnrl i vitue.ls - they :~ecr.1 to ~)e 

less 11 sti.1ulun-~ ·oun~: ' ' n.nc~ operate l~r;r~ i nc1elj·:nrl·..;ntly of their per-

Th0y n.re l~o- at the Dorey uf ~erceptual 

cu0s than are 1 :-Js cri :inf'.l in.-1. ivir~uo.ls . Uncertointy and J.!1bic-

uity ~.:a:,: 8.ctuall.· suit th . . _: 1.--:::tter tl1cn certr.inty .... h i ch curtails 



253 

~"i:r~.tl~;, creativity ·~cl ,n~:f; t._; sveryc.,nG - it i s i1': t unique t o 

C'ne '' -: .:! 1 s r::::c, l evel ;; i' int(dli._;.~nct~ ·)r :::ccti~- ~1 CJf 'l pc-:.:,ul<tion . 

'.'e ;~ . .. r.fSB tr:::its ~~1 R C•)ntinuC'l::J s~alc , not on nn c.ll- Gr - nothin,_:: 

. ?.S i .s • 'fher~ iL no r-::ascn t c.' supr ··:.. G crcativ'~ t 4linkin· . a. :. ili ties 

nre ::ny c~iiferer1t . G_c..:.nc'.l,- 1 a 1 ::-.cl: of ri_'idit;;r,. r. --·Ulin: ness to 

a clapt c.n~! con:..; i ·.'.er z c-: .cthin:: nov ; l or c'!if_ erent se2r:1s cruci~ .. l in 

crs-::ltivr: thin~;:in.- . It lies ::el1in·.: : .. ll ~-!ethods of asssssin._ crea t -

It is th~.-

wri t ,Jr 1 c : .. eli.._.f th:l't thi s t j-·p . ..: of t h i nki rlt . .' - t ol..:.r.J.ncc of a:Jbi._·ui ty , 

(Jf chan ~e , of nov:;l t~- - can L _ -~-1!'--o.ncc .1 !1y ti1c environ::1ent ...nC. per-

haps even tau :~ht . Chilc'.r:n cctl '!. 1~c enc.iUra ec: tc think in this 

value ti.,e s<~ k ntti tu:k .:me! actively tr;;' t (, in:::: til it int•_) children. 

T:1e ,,ri t·:r wo.s h•~rrific c1 1,.,.,. 
'..; 

nU?:"l~j '~l' ,,:; . .' 5, C. anc~ 7 J-:;c..r cl,1s w~1G ', .-ul ·." n,~t ·v cn ccnsider the Just 

Suppr:;sc P.iturt i .. n: 11 Su;;;);:-se all the clouc~s t,t1 :Jtrin ... s hangin-. 

cl.·:•vm frt;; t thc .. t. 

rl tc .. ·~thcr <:!.11( cften vehemc. ntly . Crc:>.:tivity is cnl~- f .'lr prer;ared 

-lin(,::; - ';::: nc.:;c1 t: devel·:..p ;r~!r:j.:>aro·~ :· ii1L~S 11 in cL.ildrsn. 

Thil:dly , " :.·c l ::nce;r ic ant:,t.hor l:ey- , _; nl_ in creative thinkin:3 . 

Crea·:;i-re t h inlcr...; must l'.if-l.i ntain , ,r l -~rn tc n; int:..in :::. ~):'.lance 

~-ct··een .realit:· rn,~ unrea.lit?, t he ro..ti·~n:::tl ::me~ the irr':3.tion'l.l, 

the pla~ f ul ~ r1c1 serious , t he - c":ul t ~~i·· the chilCl i~:e . '.Llhe t rue 

cre&t ive thinker fall:..: :. J·~acen the int·~ llectual rlie'1o.r ·.1 \"ho 

t1efr n:~s tr:::.<~ i ti• n anc. rc::fusc ·, tc .:!.,·· ~it <my other vir·. ·s ancl the 

Th~J creative 

thin::er ..tU3t ~- e rcvolu ti::nc..ry ~Jut r:...-,t ~-.-~Klly (c::.truct i ve . He 

LlUGt ~Je ~:ec:;,)tivo , ~Jut rtlr:;,) SVI:'~Ltf~tive . H,; .. lust ::l.C cept ;·.1any , 

c.ften L:r elev:-mt }J-rceptiunL ('.'!1ich 8.re n.;;c::lccte(: ~;y uthc.rs) and 

y·.;t nc t ~ . e 0v er .'ht:L,ed by the.J . 

it~. :.rca r.~: int f. reu t , es~Jeciall~- h en c·_;nr.luctec: ;,_:· Q. Sif\Sle inc~iv-

Hence there o.rr..: "1a:v cr·i tici::.ds to b3 ~.laC.e uf this 
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proj ect - 'JOstly due to omissions on the part of the writer. 

These c1o n·Jt c1etract fr ::·r.1 the C;Verall rusul ts to any . Teat extent, 

but it ic ·:;ell t~> note 3 G • .Je of then. 

1. This study has concentrateL1 only en what Guilford has called 

the 11 semantic content" area, i.e. test inforr.~ation is r.1eanin~;ful. in 

thnt verbal la:;els can be P.ttachecl or are attached t o it. Even--
o.b~ I\ ti e.S 

tually, all the diver;-;..:nt production/\shoulc1 be studied at this a,:_, e 

level, thouc;h it ;-:ill pro')ably be necessary (in sone cases) to con-

struct special tests• ~;1any o:r the present Tiarlcer tests for diver-

~ent production factors are too difficult for 5, 6 anc~ 7 year olds 

t o c1.eal v1i th aC'.equately. 

2. :.~any of the test varia~les usee~ are not univocal. It is 

extremely difficult to construct univocal tests. One nust consider 

whether it is desirable to do so 1 anyway. Is it not bett~r to con-

struct creative activities v1hich are nore like the true-to-life 

creative situation? It is likely that "pure" tests are too pure 

and stringent. The writer favours the Torrance approach to measur-

ine; creative thinking in which cO''lplex tasks are used, '.::lut assessed 

in many different ways. 

3. It coes almost without sayinc that even if this i s done, one 

is probably missinc; out on a ,~ :reat deal simply because one cannot 

know every valuable and siLnificant r.~ethod of assessment. Just as 

with all other statistical procedures, fc.ctor analytical discoveries 

are limit eel ~)y (a) the test ')attery, (b) the method of assessment 

and (c) the people tested. However,.we can be t::uidel} by what we 

know of the r.1odes of thinkint~ of well-known creative thinkers. 

Even, then, how cJ.n we be sure our r.~ethoc1s are neasurinc somethi~ 

s:inilar? This is where the ~tudy of criteria is important. 

I~ny criteria will ~e needed - it is very unlikely that one criter­

ion will ~e enou,-_;h t ::J predict creative p()tential. 

4. Scorin::, er::pecially fvr ori:: inality, is quite su~Jjective. 

There seems to be no way roun(l this prohler.1, the very nature of 

creative thinkin.__; prchihits the use of co:J.pletely objective methods 

of assr.!ssment. ·.;e c:1.n 0c:1e qtXi'to. close tc beinc sure of standard 

scorin-:= n;;thods, thour;h, by the use of the statistic.:ll-rari ty 

assessment to bec,in with anu the opinions of different raters 
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after the ini ti:1l sccre ;:;roupin-.-: h-::s been t"'.one . 

5. I'actor analysis is o~:viously a u:..;eful tooL It can help 

dencriLe the structure of co 1plex phenonena. 1."/e (an ::o as fr:.r as 

lin~cin:_; factor analysis with psycholot;ical theory and say a factor 

is also a function. Factur analysis is one way of arrivin.~ at and 

descri:)in;::; psycholoGical functions . ~ut factcr analysis cannot 

hear the whole burden. To be:~in with, :i. t toes not tell us how 

the factors occur. It is relatively unconcerned with hov: the 

subjects ::.;ot the way they are. I.'ifferent factors, c~ifferent 

types of creative thinkin:: could ~e t}cternined by herec1 ity, by 

envir onment:ll influences in the hone or in different societies or 

cultures, or 'oy a cOl"J.) ination of ~oth. The l::J.tter is most likely 

- the feud ~;.et<~een nature and nurture is out of date and far too 

narrow a vie·, of any psycholo:..,:ical pheno.:J.enon. 

5 . The nethocs of investiGation use~ in this study represent 

just one approach to the probler.1 of creative thinkin,;. This 

approach shuts out ..Jther possible approaches to a larr.;e extent . 

In particular, personality (1Hfer .nces ·vhich m:w br· iEJ.portant in 

different ;'perceptual approaches" and pre:;.'erence in .!lodes of think­

ine, shoul d be considered . There is a trenendous scope for 

further extended research. This study has served to inGicate 

some worth\:hile areas. 

7. More detailed cri ticis~.1s of the oethods of this study are: 

(a) More narl:er variables are needed to be able to identify some 

of the factors which hm-e occurred . 

(b) Further investi::_;ation is neeC.ed to establish the "reality" of 

some of the fcctors, especially the ne·:1ly hypothesised ones . 

Factors have to appear in . . '>re than cne study ~)efore they can be 

considered to 11 exist 1
' . 

(c) Hore su"!:ljects in the so.Dple would increase the plaus.i.bility 

of the finC'.in:_;s. This is however, true of any study wh8re only a 

sanpl ,; can he studied and the ~ize of the saraple used here was 

a dequate . 

(d) The ran:. es of ori ~inalit;:.· wei._·htin·:s cvulr~. ~~e increased. 

Score ran.··es of, s ay, 0 tc 10 ratJ.wr than 0 to 2, C to 3 or 0 t o 5 

would serve to ._-_ifferentiate respon3e3 nore . Finer discri min-

ations in scorin,~ Ltethod.J .,,ould ~e beneficial . 
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(e) One obviously hac to ':,e careful ·.·hen construct in~~ tests . ~ven 

\'hat one ima-~ines are sli "ht rJ.iff.,renc 2s bet•ne ·:.m test content or test 

instruction:;: or tent in. : Jleth:J~i.~ , c,.n introduce c ne·.·: al)ili ty or node 

of thinkin::· , e. r . :Cr ai ;in.-, aM. ::aintin·· ·rarin.l>les separated t o quite 

a lar~-e extent thow·;h t he only difference bet ·. een thea was the use 

of colour in the l 3 tter. 

(f) The concept of ideational flu ency JS beinc the nQ lber of rel­

evant ideas an individual can think up within a specific time l i nit 

seems wron~ to the writer . Creative thinkin . must be as free and 

uncoerced as possible . Ti1.'1e is not an important factor in a~ses-

sin;::; creativity . Thus the v1ri ter sees ideational fluency as bein.::; 

the n~~ber of relevant i 1eas an individual can think up alto~ether . 

Ideally, su~)j ects shoul d be encour.:..c ed to continue ~ivinc responses 

until the~r run out of ideas . There ~re , of course, drawbacks 

att:::.ched t o this vieY;, especially :hen older children and adults are 

bein:-: tested ~)ecause they are likely to _;iv~ r.tany response~ (their 

store of infor.aation is _;reater) . 

the a : e ran~~e 5-7 u'ears . 

Hov·1ever , it worked well with 

(3) In theory, oblique rot~tion results are likely to be more 

valuable than ortho.::,onal rotation rccults . Unfortunately , there 

are many problems an~ uncertainties associated with the use of 

ol~lique r otations of factor ::m.trices - t h<'ce have ljeen discussed 

elsewhere. Detailec interpretations of these results must await 

f urther investi: a t i on of the ~1~lic~tions of oblique r otations . 

(h) 'rhere may well be other f a ct"Jrs to be discov.Jred within this 

stud~l, ~·.ut they may not '.Je representet~ y;ell enou~h to ~)e identified. 

\'lith tl"li:::: in .nind, it would have :)oen ·ra:J_u::~.!:le to compare the 

results obtained usinr:; other values o.1.· n, the nu;·.l:)er of factors . 

Only two values (13 and 30) were coupared here . U.sinc other m1s 

would, hO\"'ever, be a very len~~thy and costly proce.dure . 

The possibilities here are encUess . Here are just some of 

the r.tany interestir.:; cspects which cvul<.l be investigated : 

(l) Replication studies of tho newly- hypotheoised factors found in 

this stud.y . 
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(?) -·~ore detailed i nvesti(_::::.tion of the j)erceptual pr oces ses of 

cr eative in(!.ivi·~_uals , viz . an _;les frc. i1 :hich inte rpretu.t i ona of 

s tinuli ::trn nade , intrtJduction o1 thrcc~-dincnsionnl effects, col our 

and w.ove.n.ent , 

(3) Mor e t-.etr-.ilec investi:,ation of the :.mount of i rl.!.'ormation -:;iven 

in t e s t content and its effect on creative pr ocesses . 

(.t) Factor analytic stuc1ie:; of oth.:r diver.::;(::nt-~)roduction factors, 

especially the ]}eho.vioural content area . This coul~ possibly be. 

studied throu:;h the nedia of fret) pb.~· ."..ctivi ties , actin:; and mi m-

( 5) Investir~;ation of the differ enti:tl roles other SI abilities 

play in creative processes . This woul d include thos e abilities 

at present measured ')y the tradition-~ int elli::;ence tests . 

(6) More detailed investi ... -rttion of the phenomenon of invention i n 

lan -;ua~_;e usc:.~·e such a s one o;)t<'ins in the youn:.:: child ·;;ho is learn-

inc to talk, Hon is this rclatel: to ere ttive potential? There 

are bound to be ;::Jore successful wayJ of s t uJ.yin::; this than the Odd 

-·"nir:als test constructed by the i.'rite:r, !Jut this could be a be,_;in-

nin_:; . 

( 7) J?urther i nvesti._;ation of free model-r.~akin.:_ activities ouch as 

the writer ' s Toy Construction t est , This s ec1s to involve modes 

of creative thinkin~ that a re 'li:;_'ferent from t hose usod i n paper­

and- pencil types of tests . 

(G) Lon~itudinal studies t o trac e the develoFoent of creativ e 

thinkin::.; proces ses a3 the chile~ : ,ro·:1s up , Such stuc.~ies r:ill 3.lso 

help in set tine up external criteria o.ncl select in_; the best 11 inter­

uec1iate11 criter i a frOL' which t o predict different kir.c1s of creative 

abilities , 

(9) Oenetic/environr .. .:ntal :::;tu:lie s of creativity ai:Jed o.t sortins 

out the <~ifferentiu.l roles <>o.ch type of influence plays in the 

develorJ.1ent of creativity . 

(lt) ) Studi eG oi' creative thinkin-: o.~ evicl.er;. csc~ IJj· e ren younc;er 

children ·:wul r'. ~;e very chfficul t, tut v.:ry interestin::;. 

methods of assessr.'lent will t e necess arj· . 

Special 

(ll) Investi~ation of diff~rent co0 nitive and perceJtual appr oaches 

t o thinkin.=; should Le done in . .1ore detail. :People vvith different 
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a~pro..::.chc'S pro1: ~.1~ly require .: iffercnt ~:lethoc1s of tcachin.:.· . 

coulc~ also L0 inv':)stie-c.tcd. 

This 

(12) 1hut p~rsonalit~ attri~)utes nr~ c.s sociatc•.l 'ilith c~ifferent 

cre::-.tive a:_. ilitic:s nne~ r.liff~_rent .. 10c~es of thinl:in ; ? Guilf-:;rr~, 

~~'lrron ::md others hc-..-e r:~ade a start on d1i s : :.1uch more remains to 

be C'.one . 

Studi~s uuch as thio on0 ' re of littl ~ value if they have no 

practicc.l .::.pplications ana cc.nnot ~uiC::; us in rcari~; and educat­

in!:.' cl'.ilC.:ren nnr~ helpin:.:: adults to ntt:l.in relf- fulfilL1ent . 

~o ers Bees creltivity in this li~ht . He is not the only one -

:-1a.ny .) tlwr s sec t he develop·-_wnt anc~ us -.: o:.. crC!olti·:e a11ili ties as 

·;i tal not only to cociety end our culture, but to the inc.1i vidual 

hirtself il' he i s to survive in our increasin::;.: conl)le:--, autor:.e:.t ed 

and potentir.lly soul- destroyin::_: .:orld ( 11 Soul11 used here in the 

:r u.1,5ian sense) . 

Schools have a wonderful opportu.ni ty t o en.hc.nce and advance 

creative thinkirr; if they arc \ ·illin·; to aDo~)t the 11 creative 

atti tude11 c.n(1 try sonethin~; new. Howev~r , it is not up to the 

schools alone - this applies in the ho::1e 1 in institutions of 

hi.:;her le--..rnin:-~ anc1 in ::11 1:r c.nches of cor ~·.1ercial :.:md i nduotrial 

enterprise a::: wel l. 

Torrr.ncc (l2j) hao s Gt for .1ard three idear. t h..:;.t have coae out 

of his stuCies of crc ..... tivity !lnd its applic~tion in education: 

(l) The conc~pt of t he r.1ind has be..:n ex1;anded; educntors are 

!Jeco,:ling ~71are of the lini tat ions o:t' c;tandard te&chinc; r .. ethods and 

content . i·~ lnr:;e }::lrtion of a per son 1 s abilities are ~)ein.:-~ alrwst 

total ly nc~lected or even ne,-;c..tively afi'ccteu . The f i ndingG of 

t h is s uU(~y ~nc1 otl!er :.., tudics SUJ;~;ort this ViE.W . In fact' none of 

t:1e raodcs of t hinkin._; d.es cri:.leC. here '1re tau._;ht or encoura::;ed in 

school~ ::md. yet education should exerci -:;e :Ul types of intellectual 

functioninr~ . 

(2) L(::C'rning creativ ely cc.n oft C;n :1 e :·.1or ..:J econc:1iccl nnd .1ore 

ef_'ective t h:.n l enrnin,_; t:y ~uthority . This '· ill pro~ a~ly ~) e trua 

for f..:G~.1e inc1ivic1u'lls r.n·.:: ,1::;t .for ct:ter:.. , _,_·r or: t hi '.Je can lea rn 
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(3) Crenti·re ~~cvelor~.Jent is not just s. ~.Lltt ·er o-::: chlli1Ce tut ca.n 

~)e <'.ided. ; .. y such :.1ethods ::t:J croo.t i·1e pro~_len-r:olvinc:; , ~)rain-

s tor.lin_: , s~'ncctics o.nC 1)i onics . ·.:e cr.mnot accspt; thc.t the t1cv-

elop:1€i'linl stc._;c::..: in cr eo.tivi t :· ( "S fcun•.l . .~~- Torr c.nce ) o.re unchanr; e-

fion;; chilt~rcn c~on 1 t experience ( iscontinui t i es i n their 

creative devel opment - t he curves cl.L_'.!.'er nnonC;,st cultures . The 

assuapticm is tho.t the bch:::vi ourc ltnc~erlyin~:; cr oative proce~se3 

ar..: ~;asic to learnin:_; ::tncl therefor:; nay 'Je fo.cili tat::nl by teachinG • 

Thus i t i ., theoretiec.ll;· :;)ossi'"le tG :).2.::d.:1iae the .mvironnental 

con~itions conL1ucivc t o cr•.o.tive t:1in..'.<ir-0 in the ho:"e, in education-

al institutions, in industry c.nd iJl coru.:1crce. Creativity is 

i r.Fortant i n e.Jincnt inc~ivic1uals i n ; v \.'rJ· f i el-1. , >ut also to those 

in 71CJ .. :e COE!l:Wnpl~CC 0CCUr3. tionc • 

Crc::- ti vi t~r i::: i:Jportant for p~rsono.l i ty dcv Jlop.-:1Cnt nn d in 

infor uo.t i on - ncquir. i tion, in the nplili c::J.tion of kno·::ledce o.m1 in 

voc~tio~~l success . Teachers a re s-Jr.1~tL·. 1s too ea ·;er to tr::msni t 

acceptc,1 1::-.am·:lec. ·e and cut off c c::il d 1 s cvm i (.ea..; and yet creation 

i o 01 ten the rec~iscovcr~- o:i \.hat ot.1:=rs have done ~;eforc: cre'J.tive 

pror~uct ::: that .n·e cor:1:10n kno :led::;c to u:::; , ::.1a~,.- '-.~ :!:lOvel to the chill~ . 

A teacher shou.l<:, t:r:)refore , not Lc too criticdl of o. child ' s ideas: 

c.t present +here is too uuch enph .si~;; on 11 correct" thinkinc; nnd too 

little on ori:_;inal thinkin,:: • 11 IDc'l~ination i :: nore inportant than 

l,:nov·/led:_;e11 
( Binstein) . 

Cons i deri nr·· onl~- educe.ti onn.l in~;;ti tutions for the no::1ent , 

·hat is the Rtatus of crc:-.tivity ··.'i thi::J. theu? \: e ht:.ve to con-

elude t h.J.t f er ~.:any, imny year:. educ-.tio:l ho.s c.i . .1e :1 a.t stockpilins 

i nfor:·mtion in pul)ilG a ncl at <.c:v el vpin.·; skills (i . e . usin-:; the 

store<.~ in:for.1ation in tht 11 ccrr ect 11 way ), No· ' v:hn.t atout the 

evaluation of inforl.'lation and the <:iscovcry of informc.tion f or 

oneself? I'resent educational r_uthOL18 produce, at ~Jest' critics 

rath'.;r tho.n inventor s, poets , c.rtints ::mJ nusicians . Children 

who h3.ve not giv en in to conforni t y ::1e:1sures are the lucky ones . 

Tl1.ey 11re ha nperec1 by the environment, ~)ut r:mna ;e to select worth­

while ideas an<~ concepts . 
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J . Ciardi bas ~ritten: 
11=-: ..lt ·;r1er;;; , in whet curricul UD ever, hac there ~;e::n , or can 

there ')e a cour..>::: in inv ent i veness - 1:'1hich is to say i n creativity 

•••• Cr eativity cannot sprin: fron the untau·ht11
, 

:Gc1ucotion has becor.,e t oo nuch of a tool cvaluate<l in t er.:!s of 

how it .:ill air~ in the a ttainment of vocationJ.l :.:orJ.s 3.11(";. not as an 

end in i tself; jo:. o;:>portunitics are forever fixed ~;Jy earlier 

school perf or r:tanc ::; s • Thi3 has introduced a false oct of v alues 

e.nd ne. :l ectcC. the i nn::;r:;Jost needs ·'Jl the i nc'.ividuo.L :;.upils 

aust ')e encoura.=;e <1 to l earn for t :1e sak2 of learnin-: and not j us t 

to ::;et t hrou:::;:1 an cxaninc.tion, on~ 1:tep n-.:a rer t h e school-leavinG 

level. There is c.. dnn _,er that creativity ·:ill suffer the c-::1r.w 

fate - r1e r:lUct value it i'or itself anc'. not co::1e to sP.e it ner ely 

as another n£::.rketable pro(1uct. 

Sir ~,onald Gould, G~ncrcl Secr etary of the Dritish iJo.tional 

Union of tc:::.chers, ho.s er.:pho.sis·_d tho.t chi ldren don ' t need the 
11 r epeti tive 11 typ.; of educa tion th::'t teaches the!J t o <lo an innediate 

j :Jb . !Ie has cc.id , 11we ou._:ht t o be cducatin£..; for adapta:)ili ty -

an education . .rhich em::bl _s the:"J to ~.pply their :ircl.ins and knowled~e 

to nc· = ::>i tuations o.s they c.rise'1
• 

CJ:ildrcn shoul cl not bo :1-llo·•t;d to be ~)as:Jive sy;ect ators , 

ace )ptinr·; what the teacher says , learnin:;~ it ;)y he.:..rt ::nd oozinc 

it out o::. the . end of a pen r e::ularly at the encl oi each year . 

The 11all-eyoc- £ront 11 technique of learninc r.:ust ' •e r:' '3.ndoned : 

childr.Jn r;hould ~)e encoura:~e cl t o thinl: cri t icall;r and construct-

i vel y nnc1. t~u~ht ho·:, to usc their cr .;o.ti ve r;ifts . Children need 

to lenrn by di::.:covcry anr1. cx:•eri.vmt:tti on. Th..:: evi0ence of this 

study iu that too ~:tuch structurin~ of act i viti.Js inhibits oric;inal 

think in:~; . The r.:ore infornc.tion a chil cl i s _;iven , the l ess he is 

abl e to think out (or up) ~or hi~self e nd th~ poorer his oricinal 

thinkin:; beco~1es . 

It is inportant to pre}.9.re chilc~ren in Si)eci:llised areas cs 

pr oduce a 11 :·,r.:.lancc d·, ·;,ell-rounc1cr~11 inc~ividu2..l , Furthernore , 

there is a stron:-:; case for not devel01)in::; l1iversi ty in all indiv-

iduo.ls . Y~ars of psycholo~_;ic:ll r..::sco.rch us well os mmy :.1ore 
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year s of no~hin.~ non: than co .. Y.10n sens·-, nakec it o':.;vious that 

not all i'.l'~ople :->..r8 ~-oo(', at cr i nt 2rest<::.c1 in nll su:Jjects and. skills . 

r.:~uc:1tiom.l L!Gthods il:tve lar· .d~ i:~noreJ the i -:1plications of this 

well- lmcnn fact, p3rhaps b t.cau~~e elluco.tors h:.vo i)ec n led astray 

;)y nisinterpret~tion of the 1Jhr :--.se 11 ~.11 peopl e a1~c equcl" . 

Equal i ty today too olton .. iec.ns 11 c?.:·.l~..:nocs" . 

·_·•e need a chan:·;e in ::::my c.re':l.~ - chc.n·:e ' in children, parents 

and tencherc . J.nd educati on L certa inly not inc~e:;:>endent of the 

,: ~ enerc l nationc.l 'nd s ocicl [. t;,: )Sphere : .;e ne .;L:. chanr:es there, too . 

It ·,:ill not be <:. J.sy tv introduc8 these chonte3 . L survey und;rt ::~.ken 

by Colu!Jbi a Uni·rer3ity, u.s .; .. , sho·:JeLl that L toke[" :::'ii'teen years 

ior a new t eachin,::: conc·. pt to r o'lch 3;:, of tr!G naticn 1.::: (i,::Jerica 1 s ) 

scl!uol s ,_,nc~ fifty years t o re .• ch the: 1 :-.11. The .m_;E: inertia v;hich 

nccoc~Ymic-s even the sli::htest cl1C'n, :c , i..; r:10rc thG.n di shec..rtenin,: 

- i t ..:~'3r2s 2~!:1ost futile t o tr:· to ovr.rcCL1e t h is m1l. ,.·ot it ::mst be 

c~one . Ther-; is o viciou..; circle u:)._ro:iii.;.,,; h~re : it a ust ~: e br oken. 

The types o1 at-~i tuc1~:; ., v·hich .:-tttunlJ pe:Y:;le to chan._:c : .. n.J. ada.j;>tut i on 

can be ta:lL.'ht as an c.cc0!:.1panLKnt to tcactin~ creatively . Yet we 

ncc:d th3se attitudes to 1).) able to introduce crec.tiv e teachi n ::. 

Furthersore , the 1- )rsonali ty characteristics of hi : ·hly creative 

~cople leave no doulJt th::1t they ne;]u n different t ypo of' education. 

:=:ut crcotivc educati on is not onl;;· for the hi)1ly creative , as 

Torr.::.nce 1s work on discontinuitie::; in crec..tive performmce shows . 

"The nourishnent _•n~,.i. cx~rcice of the. i m~;in':l.tion i .3 the root of true 

lit.::rac;i i n <>,:J..l from the l;a ck;;ard child to the ;eniucn . 

Thic i s t r ue of all 

fiel c~:..; of stur.l:- . 

i.iov: c~.n tcachin~· · .. ethocls be c.l t<Jrc('t? -rco.t deal hr s been 

sur.·1ised about this pr.:fJl cu, but jus~.; ~one oi' the :.tai n i der..s will 

be discucssc~ . 

l"irstly, to cu.ter fo1.· hi. ~hly crec.tiv..; im~ividuals , therv <:tre 

thr~e possible appro chc~: 

l. :~cceleration. This has jeen prlctis Jd for ye~rs . 

who is not ch::>.llen . ..;e•l c;nou::.)~ :.1y the level of the ·.:ork his ~:e-oc.tes 

r r e toin_: , ccn :. e noved up on:) or nore gr ades . .hi l::.! it is true 

tho. t not everyone suould .. e forced to 11 c...: .. ~orb the st~nc'-::.rd ::1cadenic 
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diet i n ye:c.rl~r st·::ps11
, ( ;::r ,..,.. ) _.enr; -, . , , th·.:r.= C..J..'e severr~ c1r:1J acks 

n.sso~iatcd ·,:i t h ::::.cccl rJr2.tion. Childron ~1. :.. Jet ti.Jr; to think o..nd 

ex,~)lorc, ~.ut in o.cceler..1tin ·· tlH .... l, too oft~n t _teil· ~i::e is con-

plet :l~r orGanised for thel:~ \:it!:: either wcrk or :;1lay o.ctivitie::: . 

;.ccelerated childrer will ;;e " out of ::::tep" t1evelop;.1::-ntally ·:tith 

other chil~ren in their cla~Jes . '.rhe:- · ill not :_:e as advanced 

p!1ysicc.ll y or c..s e::1oti onnlly ~ .c..ture. Th3 po;:;s i~lG rcsult~nt 

pro~:len.s r'.re o:n i ou3ly nu_wr ous . 

2 . Bnric'1:·.wnt . Thi:. could ·. or:-;: "'ell , o.l thou::;h it :Joul J. involve 

quite a ">it of or,~e:nisat ion c.nd · .-ould l;e di :l'ficult .. :or t !.:nchers , 

especially if cl "l.Sc e...: ere lc..r ··e . 

Children c1o e:-:tra courr;e~ CU(~ inr1-:.:p:.:ndent rC'se:-.rch, but in the 

s::::.ue clasDes :11: l ess cnpo.Ll.~ chil .. ::c~n. They do the sa.1e ·:1ork but 

Spo~ i:.l Groupin:-, . 

(i) Chilr.h·en. o.re r.:trea;:Jed i..1 orc~inc::r:r ;:; chool s c.ccordin3 to their 

:J.~~ili tip·: o..nc~ :Lnt")re£" t s i n 'liffer:nt au~;j ccts . This i s being tried 

i n Sout!:'! L.frice. c.nd, so :i:G.r, seer .. .:: succedf ful . 

( ii) Syecio.l ~: ch')Ol:J .. ·or ti!e :ton. ; _;;1 :: cc;nlars arc run . This 

m.j2.ns ::1n , c~v·- nccd stu dent 1 e:::>.rns ·;:i t!1 other stuC.ents of rou:::hly. 

equal c.~ilit} . He ic t hu ·, not ~"Jorcd or i r u ·Jtratec' , ~jut contin-

'J.'.~ r~ ·.::1olc 3Chool si tuo.tion i s 

C~)jcctions to this s~-ste 1 h:we lnen tha t (a) it is too 

expensive and ( L) these children ··;ill 1. c. 11 ou t-ol'- touch" ti th the 

aver::-.:~e scholar and ·r;ill cone to think of thcru.:>el ves ::.s 11 better" 

thc.n 1nyone vlsL. This las{; cri ticis"l seems to be no mor-; than 

sour _;rapes :J.nd the ~:11-too-conmon dir:tru::>t ::mn dislike of :~.nyone 

who is ;;iftecl. in an:' way . I t cai1. be appl i cJ. equally to the sit-

uation in ordinary schools . 

These thrue wa.>·s of al terir. _, t cJc}:in;_;; ueth'Jc~s .re but the 
11e~,innin::; of the chanc er: th'lt could hnti must ) be i nvul ved in 

t cachins cr e::ttively , 

i'he hca-rie:.,t ·~urdon fnll c,, of course , on the tee.che:c~s . 

Tc.acher::> must vo.lu e cr eativity P.nd :1i. ;h stc.ild::.rc1s of · ork, ti'-ey 

must acca~t each c!.tild a:; ·.;o!'th·::lile anC. not 1·e too criticc.:.l of 
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St·.:md:-.rds of 1: ~rfor·Lncc~ should be ::::et for 

Too often 

Te::-.chers \'Jill have 

to '"•e :::; p~ cin.ll-r trc..ined - cr0ati·.rcly tr'l.ine<l to us~ their knoH-

led:·;e creativel, - .J.nd to valuo thi s kind o:..' approach, This means 

t h ")y tL-::r"sel VC!' '1UGt r t':1ain opc::1 to ncr: experiences an( i~.~ec.s : 

the uni:la_:int..,+;ivc te8.cher ,;ill t.~.ko th(; ~a:::~- ·.~-.y out , t:1e iuc.gin­

ative on e c ·:1 s ot the st:-~_;t- :.or )reductive thinkin ; . 

· . e ec~)CCi:-'..11;:,: ne-:_ ,_, c:1a.n ··c. vf ~ !~..:lrt to ··.r rls l1ichly erective: 

chilO.r-:n: we ;~1ust not ex~)ect toe :.lUc:i of thc .. t (or tee. little!), 

Wf::: :· .. .tst not net thc..:t on pe destals, we ~.:ust not nE::,.'l ect their needs 

or think t~e:,r 1 re 11 oJ.d" or :-~ nuiscnc e . Creativ~ children f~ce 

rejection by friends, par:nts an(t tec..chors :-.nd the frustration of 

re:::;t r c.intr;, ])oredo:.: and !Jicundcrst:lnclin.:.; ·1ore than any other type 

of child, ' e hc.ve · u.ny s_p~cicl opportunities ;mt~ much sy:J~:.\thy . 

for the ... ·..:ut:..llJ· hc.ndicapp0L: and for c~1ildr·~n • .. •i th ~:.-pecicJ. educa­

tionnl ~robl )!.1S - ' •hat a~~o:.tt the other cnL: of th~ -::cnle? Gifted 

chiltlrm (and thif:> does 110t ;_,:n.n onl~' hi.) 1ly intt.lli.r~ent childr en ) 

::,re just as ·i·ort~w of ..;p ~ciol attcutic.,n. :-..nJ c.·fort put into 

up0~i::ll educr tion:>.l r.wthods for t h <. . l ... ill be o.:J.ply rew~~rde~l . 

One ;.,ust avoit1 excess order-

line',8 o.nd t:1e :fre:1.zicd follo in.·: oi' ti. tet .blos: there i.::; little 

Its only 

value is er. >c of' or::s.nisation. 

syllabus 1i t hout :,-:-o:r~nal :::utj ect bounc1..J.rie8 . ,. 
~3--autifully-presented , all- inclU'>iVE: cook- book::; of information 

0 . H".nr1liil has snicl, "The n3su~·1ption of t he 

t ·:Jxt book i::-- thnt lec.rni n:; con:::ists of re 1c.f erin:-; and the function 

of t;1e boo1: is to supply Haterirl t o be }.'e,.ter'11)·~ret1n . 

is endless ii .. i tr:.tion. 

The: r esult 
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If stu·~or..ts ,_.1·c to continue to lc...::rn for ex9r.:tinutions and if 

we .. ·::-..nt to :.:xurcise :::nd :.1eacure ,_.ll t;,rves of tho wor..: vnlua:Jle 

i ntdl E:ctunl c.,;, ili ti;O;s , th:m ox,:..: 1inntions nust i;\? rcc1esi_::;ncrl 

acc:::Jrr.lin.:;ly , 

T':le:;:·: i:::: too ·-roc.t a ..:::--.p bet·.;eon s tudents 1.nd trc.ine l1 peoplu . 

Studcntr:: 3houl<". co•ne into contL'.ct ·:ith outstanclin~, er:tinent ninds . 

The sexes have much 

i n co.:x:,iOn in -~~wir :·wtho('~ of ,.nd a1:iliti<L to learn, ~ut not all. 

:l,':' 'lin, ;'equc.li t:·" docs not :..1o~·.n 11 sa: ene3s11
• 

LOri2'1fel .~. (7c:) has s2.ic-:, 11 pro1J.lLlJ th~ be&t preparation for 

creatine is crea+in: ituelf" . Cl!ildrtn :-:1ust be: ;_;ivr n tho.:: oppor-

t uni t"· rnc~ e:p.courRce::ent to ext>·,..·c.L::c thi ..; po·::er in a rt, poetry , 

prose, t..usic, novenent and scientific '-":Cl)Cri;J;:;atation. The chil\1 

who s2,ys , 11 I c2.n 1 t 11
, has hc.c1 his l earnin. c1icrupted in sone way , 

Children ::q:-c t'lUL.ht to confor..t - :.:-roup :1ctivi tics and interests c.re 

enpb'lsise<l-;et they must ~.'e iven tine to 1.1:-ke choices , use their 

ir.1::~ : :inations, be indE:pendent [ '1,,_ explore their 1wrlds with t heir 

s cnsec . This is hardly 'l ncl'; iU.e<: I l 1.to wrot e , ":~.void conpuls ion 

anC. let your children IS l0ssons tal-e . the fOrd Of pl c.y11 , 

Lll this does not mean all sel i'- l:isciplinin..:; nethods ::md tr::lin­

i l'lt : in t ~sic sY::ills should l:J e Gisre~c.rcled: dreo. ti v o potential r:J.Us t 

be channelled and cuic'!c.: , l::ut not too fur1ally or ri::i dly. The 

::dvoco.te of the so- callcJ II . , II per .. ns3J.Ve t€".chin.:; wants to su bordinate 

fOL!:::..l t.achin.::: to cre::lti·re thin;~in: - this \J::>Uld 'Je inimical to 

both, il. ~:.::1lc.ncc will hav e to b~ J..Ound .:me: Ll"'.intaint.~ . To do this , 

we . !ust f~i::::tinc;uish between (:J.) I. C: . tef't- typc "!.~~ ili tic::. ::md other 

i ntellectuc.l abiliti es , (the rm::ultr· o:..' this stud:· ::1nl' other studie::; 

hr>.ve. shovm tho.t this c:n 1:o clone) (b) ;i,.ncl.epenclenc0 £mc.1 rebellious­

ness, (c) the {;roup and the inc1ivir.'!.ual , (d) cv::clur.~tion :md censor-

shij') ancl ( e ) indeci3ivel;.C3S o.nd tol•)r-ncr; of uncertc.inty. In 

i ntroduci n_-:; !L>I :...t3thods, we cannot :1f1 ord to thro·1· out everythinc 

else , Lduca.torz r.•uct (a) trr_in lo::ical, r .:;..tiono.l thinki n:; m.ld 

( b ) fo..,ter freedo:·:1 ::1nd indcp..:ndont, cr._ative thou_;ht . Inlcepend.enc e, 

dis:Jatisfactior: ::1nc1 curiosity can re .. 1<1.in forev·:r undisciplined and 

uncontrolled., but too o1't..:n th.: Oi);JOSi t.: occurs - sut·~isoicn, pre-

. . ature clc .:J.re 1.n:1 i : .. ito.tion. 
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kind of et1ucation is r-dv ocacy not of "ff!ncy frillcn , but of new ways 

of achievin: cduccttion 1 s cost cherished ·::o.J.lo 11
• 

Ti.1e writer se:;)S ·the esr.3nc0 of crv:-.. tive t··!c.chin...; in developinc 

c. p-;.rticul :-.. r ~tti tude of n ind . I n c.ll :1is 1-:..::trnin::, , n child dev-

el ops t he cnpnci ty to "J..t t cnd , select :...nt ;)erc.:ivc rn;:i rJl y nnd 

.~::: educ:::..tion<.>.l :·.;ctl1cc1c c:.1phasise r:-ttional ~ns·. 1er..;, 

intclli:. ent rec.sonin·; c.nrl the rq;;urci t ot i on of 11 corrcct 11 infomation, 

childr~n too oft en cive ur quc:...tionin::; . They lc.::1rn the correct 

o..ns·:1er::: :md 11 correct11 yJrCt;i)tion~ co thnt th~ir :'..1Jr; r oo.ch t o le:<rnint.; 

s ituations is 1'r.'er el y .::.. quick roc:istr;-ntion of its f::tnil iar featur es 

:.lccordiP-!:; to r v'.dy lo.'iels 11 
( 3chuL:'1n, 1C•7) . ..·~s his perc..;ptual 

dcvelopuent pro~resseo, tr.e child l'uild:.; up ossu;:t}>tiom. O.~)out the 

r1orld which re:pr esent the 11 Vlei:htec', nvern ~e" ~)f his r~st .)Xl1erienc cs. 

Thus pest exl;eriencc nnc1 :'1otiv;.tior.. deter .:ine who.t c·nl1 how :::m indiv-

ic1ual perceives . Too oi'ten this ::1erms th:: t tho per c on 1 s environ-

nent h . 11le·n:lled off'1 co t hc.t he ne:.._:lects to r c,-;i s ter anythin;.:; 

that i: . unex;; cct ed ·lr unu::;ur.l. Sucl: peo!)l c ::..;ct stuck or einc:e-

st :)11 t , '3tickin ; to ··.hnt io expected o.s lon~. a :.; pos:.;ihl e C=-runer 

~nd l.:o.::;tn;:n , 11) . 

Ttis io enhanced by th..: f:tct that t oo nuch is t c..ucht ( c.nd 

le:trnt ) c.s thou::..;h it w_::; irrefuta1·;ly true and co::~lete . There 

is no r oon f or doubt or ?..!'.l~) i:;ui ty and no roon fer Jnd0rinc . "I 

don 1 t kno ;:" iD!Jlies loss of fr-.cc , ~:;ut kno•.vled<e is not "out 

there" , it i :: :_;o.ined (or sl1oulc1 iJ e -;;::'..incd ) G.G popl e explore their 

envi r o:r.nents . Thus it L v ito.lly i.1portant th.1t }>JOple v:llue 

their o1m idvls and perceptions :-.. n:~ ;·et rc..ao.in r :)ccptive to nev. 

experien-;cs . In this wa:: th0:· nr :.. not r endered insensitive t o 

new ide[.. anc1 possi1Jiliti 2c . 

·rhin c ··n be pos3i>.le only i :f the _nsy , L ne, i r.1pertinent 

certc.inties arc rejectc.:: . rcople ·1ust lK r~.;o.rJ.y for, 8-nd open 

to the u.nprec": i ct-o•')le , the unex~ectcc1 -: .. nc1 t":te. Ulli)recudented. They 

i .. lUst ~:, e a l.Jle to :;a~- , 11 It isn 1 t ::::tfe to kl10\"t", insteac'l. of, '1It 

isn 1 t s:J.fe not t o !::no'-1''. Thev !Ju::t (l_evclop an ajility to o.ccept 

conflict :::>nc~ co·:1pl "'xi tJ >.nd the tE:nsion t:.o.t ::-.ccoi.1pnnies the::t . 

This ic th::.. Ol))O::;ite of ;:.ost el:uc:.tion::..l pr 8.ctices v:~1ere conflict 

i s :.1inL:iscd. Conflicts n e8d not be harnful , the:· c.::1n be a 
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source of curiosity c.nd ch:~.llen:;e : ex~erience ·.Jithout coni'lict 

o.n,:: c:oubt is c. superfici' .l kiu·l of cxperienc..: . In r e:.1ovin: 

conflict , doubt ?.n'~ fear, Jonathan ~~iller sr.:·s , 11\.e ~1a·;e .. :one sc.r.1e 

;1ay to rf.,.:.ovin..:; , perh?.ps , the esoential features oi' the creative 

in2 _;Lw. tion •.:hich in f:!.ct rests ul ti·Jately on ti1e sense of dre~d , 

th 3 sense of r:v:::tery , the s:mce o:t. the uncanny" . (The Listt.;n er, 

S3 , 21.;3 , l9?C') .. 

~: ertrc.nd ~~ussell , in his "History uf :estern :C'hilo:::;ophy", 

t3.s written: "Uncertainty, in the pres0nce of vivid hopes and 

fears, h: painful , but nust 1.,e encl.urer if we '.;ich to live withou t 

the support of confort i n-:: fairy talc3 • •• •• To teach ho·,; to l ive 

·::it!!Out certa inty , 3.nd yet ·,•i thout 'jein::; p'\r~lys vc1 by hc:citation, 

is per!w.ps the chief t hinr:: that philosophy, in our .-..:·:: , can still 

c1o for those v:£10 s tudy it". 

·~ .'u nust e~J.uco.te f or u..YJ.cvr ta.inty , 





APPP l1DIX A • 

TFST MATF:hiAL. 

Tests not includt?d in this appendix (e.g. the Torrance 

Tests of Creative Thinking) are described in detail in Chaptu 
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TV, as well as vr:rbal instructions for all the tests and activities. 

The appendix includes t Psts ·:Jhich were dropped fro!!l the final set 

of variables used in the an~lysis of the results 
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MAKE-A-FIGURE. 

The four pieces of cardboard from whi ch the subjects 

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

:follows: 
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The 5 itF~S or cntF~oriLS for which the subjects were 

required to ~i ve instances~ ·'.I ere: 

l. \'fhat t h ings i;-JOV(· on 7ihPels? 

2 . \!!hat thin::s are round? 
7; \:hat th:L.r::s :!lake a noise? 

4 . ':that t~lint:s are ... hi te? 

5. '.''hat t hin:: s arc ::;harp and silve:"? 
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PI CTllR_E PHEFEHENC=:; 

PAIR 1. 

A. B. 

PAIR 2. 

A. B. 



Q:JICK R~:;PONSES. 

Tr. , 10 vmrds for which thf_. subj cts ( ::::~ nquirec'l to ,gi vr: 

word associGtions, w~rE: 

l. house 

2. w1.1i tc 

.. wat(r 

~- ~ appl e 
c; 
./0 d~ncc-

6. child 

7. black 

8 . bell 

9. chair 

10. clean 
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The to_.r animal> the oubj. ctr; ···er e ,7,ivcn to sort into 

groups, 'i.':.re: 

1. 
2. 
7 
.)• 

/' . 
5. 
6. 
7. 
8 . 
9. 

10. 
11. 
12. 
1; . 
14. 
15. 
16. 
17 . 
18. 
19. 
20. 
2L 
22. 
23 . 
2 ~c • 
25. 
26. 
27 . 
2.3 . 
29 . 
30. 
31. 

34· 
35. 
36. 

ce!.lf ( l _:rinc clown) 
cock 
cow 
crocodile 
dog 

elephant 
.r;i:"bOn monkey 
eoat 
gorill:t 
hrn 
h ·- n 
hippopotanus 
horse (l:rin::; do\·:n) 
l\Or::> c ( s tsncli n-_-) 
hors c: ( ~ tr>ndi~'l.?') 
kan ;aroo (larz;e) 
kar1_zaroo ( s:nall) 
l eopard 
liar. 
lion cub (sitting) 
mon~:c. 

ostrich 
p3...nda 
pelican 
pr:.nF,;in 
pig (rig) 
pig ( s~all) 
polar bear 
rcindt:(:'r 
robin 
sable. 
sE:,al 
sh ..:~P 
ti::; t.r 
turkey 
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ODD ANJMALS 

1 2 

3 4 

5 6 
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STORIES 
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STRUCTURED DRAWINGS 

Series1: 
BOAT 

1 2 3 4 
Series 2: 

PLANE 

1 2 3 4 
Series3: 

HOUSE 

D [ill 1DJ -I 
1 2 3 4 

J J 

Series4: 
CAR or 
TRAIN 

00 00 v-d tr-d 
1 2 3 4 



ENCLOSED AREAS 

3 4 
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CH!dTG ING FIGuilSS 
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EMBEDDED FJGURES 

+ ~-

lfJ ~ Example 1 
~-

~ <) 
\61 $ 

2 3 

I I I I v-

§ ~ / ! 

: 

~ 
4 5 

, 0 ~ 

* """' ~ 

6 8 



HIDDEN FIGURES 

1 2 

3 4 

c:?J D D 

l 0 ( ) ~ 
v A·OO 
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CAt 
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2 .~ closed 
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5 

symmetrical 
dots 

CAt 
6 
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dots 
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GOOD FIGURES 
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FIGURAL SIMILARITIES 
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5~ 
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0 
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SCRIBBLE COLOUR 



i:Jar1e of fupil: 

;.._:e : Class: 

Tiesidentirl Address : 

P3ther 1s Occupation: 

,..1ot~8r 1 s Occu;;ation: 

lfunber of Lrot~ers and Sisters : 

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

Defects (if any) : 

Please rate the chil<l on the follo· .. i n :; question. The 

ratin : scale is fron l to 4 9 e . ~ · a rat in..:; of l iiOUld nean 

"very unori:::in31 11 a nd a ratin~ of ·;:oul <~ .. nean "very oriJinal" . 

Drar: a circl-= round the ratin,:; you choose . 

Ori::;inality can be defined as "the ability to produce 

unusual no...-cl or new ideas in art, in pl ay, or in o.lnost any 

activity" , The very ori__;inal child has ::tany "out-of-the 

ordinary" ideas. To what extent would you so.y this particular 

child is ori,;inal or st:J\':s ori:··;ine.lity? 

~'J~TIHGG : l 2 3 4 

Thank you for your co- operation. 
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APPF.!IDI:: :J o 

SCO~IHG C'·TriDES o 

These €.uides serve: only n.: t:.:·~amples of th2 scoring I.tc:thods 

used bec:ause the :t'u.ll guide~ wi t£1 all th:.: r.:-sponsc·o included are 

206 

too ext<nsiv(· , The flexibili t ·.' c:1tc::;ories arc, ho ···ever, given in 

full. 

-rxmnpl >'S of the scorin::; m •. thod'-> u:3 r d for thf Torrance Tests of 

CreatL "- Thinking ·: (o"I' i:' :_:i·::;n in Cl1apter .IY: ref er to the scoring 

guidrs publisi1cd bJ the Per-~or..ncl Press Co . i'or det:1ilcd marking 

syst:ms for th; lion-verbal and y ,..,rJ:>al 'forran~e Tr:st·;, 

All th.:; ;uide<.: to ori -:-incJ.i ty .JCOl't:- included in this appendix 

(sxct.pt the Quick ~E::sponses test) follow ti1c same s.rstelll as the 

Torranct t<:sts~ n.spon:>.Js bci!lf::; divided into :;:::·oups according to 

the Pl~rcentag~.· o:t' individuals 5iving each particular response . 

~ of Subj ~:cts 
giving the r esponse 

5~ or mo-r0 
35'; to d 4 . 99,) 
1"' to 2 cgr1 j J - . :J , .. 

1% 

No. of Subj •.:cts ''..:·ighted 
:;tving the respons0 Ol"i~?..:_. Score 

12+ 0 
7--ll l 
3-6 2 

l or 2 3 

As explaine;d in Chaptt' r .N, rEsponse::- falling in particular 

originality score ·_;roups by vir-+;ue of the numb•:·r of people 1Nho gave 

thE:.m, n :ed nvt have. recoiv·"J tb nppropri::~.tc weic:1te~l originali t.~­

scorc:- the actual scorl:: obtain. d depe:nded on the 11 cre.:.tive 

strcn;:;th" of the response :md its r :>lev.:.nc:':! to the particular task 

consid<'·red. Thf' statistir.·:..l fn:qur:ncy o:f:' the rusponse is a n e.ces-

sary, but nat a sufficient condition for a respons\ to obtain a par­

ticular scort=. for ori_:·inali t:,r. 
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Lr:r; : .. .S:'..~Tll:TGS . 

ORIGTI!ALITY SCORING. 

Card 0 Score 
No, l 2 3 4 

l. tree ( 25) l:·ubbl·. pipe ( 9) ball<; & f rying pan (l) 
balls & (30) sucke-r (?) golf club ( 4~ parachu t~1rs &(l) 
::.tick ~ -: ha,,.ua~Jr (3 TOn.,.:._ 
line & (l) pat.J. & (2) teaspoon (l) 
spots pole 

2. door ( 33) gate (8) drc:,-..~·r (4) car 0leva.tor (l) 
pattern (2) rac8 track (3) river (3) mouth & (l) 

(60) (7) (3) 
ton,:;ue 

(l) road boat Pl edgo se.nd & crack 

3. ballc & (21) coal truck (?) t3.tt ,~ry ( 5) diff & (1) 
table bould·H'S 
car (36) trolley (10) bubbles & (2) tt•nnis (2) 

bath 
square with (l) T. V. (7) oven ( 3) wash line & (1) 
spots pegs 

4 . B (40) hills & (8) CliV ( 'S (2) frog jULJ.ps (l) 
road 

eyes (16) ice-crc•ams (?) hay. tacks (4) IJoch Ne8s (l) 
~.1onoter 

hills (12) sand heaps (2) umbrvll.::~.s (4) pir.1ples (l) 

~;. castle (13) bullets (10~ cake (- ~ fish nwimming(l ) 
rain (21) spears (8 tsrass (4 cracks in (l) 

(3) 
tho ground 

(2) steps (30) trc~s (10) nu.ils money boxes 

6. ball & (49) bell (6) igloo (4) fish mouth C; (l) 
hill bubble 
cake & (15) cup (8) necklace (3) pliers (1) 
cherry 

(6) (3) (4) (l) rock snowman tea-cosy snooker game 

7. face (21) rocket (ll) chimney (2) level measure(l~ 
hat (17) balls 6:. ( 9) kite (2) pudding & (l 

hat tickeys 
triangle & (l) clown (4) rocket .::: (3) snooker (l) 
snow stars 

8. boat & sea (52) fla3 (8) cba:i.r (3) cabL: car (l) 
railway (22) car & road (6) mast & (4) curtain & (l) 

sail toes 
pattern (4) roof f:: (l) p (2) iron & (l) 

arrows ironing board 



FLE::IBJLITY (!!,.TLGORY irJMB.::.RS: 

l. 
2 . 
3. 
4. 
5. 
6 . 
7. 
8 . 
9 . 

10. 
11. 
12 . 
13 . 
14. 
15. 
16. 
17. 
18. 
19 . 
20 . 
21. 
22 . 
2~. 

24. 
25. 
26 . 
27 . 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35 . 
36 . 
37. 
38 . 
39 . 
40. 
41. 
42 . 
43. 

45 . 
~-6 . 

Acc:)s sori·:.s: 
Animals: 
~nimals (parts pf): 
I3uildin--:: 
:.) ;.ilding::;(parto of): 
Ce:lestial Eodivs: 
Clothin~: 
Con·; truc.;tions: 
Cont . ..~. ine:rs : 
D:;.Jign : 
Eatins Utensils: 
Entertair>.ment: 
Fantasy: 
Fruit: 
Food: 
Furniture: 
Geograph)· : 
Hou..;;ehold Items: 
Household Tools: 
Human: 
Human (parts of): 
Insects: 
Letkrs: 
I.Iachines: 
MusicAl Instruncnt: 
Natural Phpnomena: 
Optical lnstruill::nts: 
Plants: 
Ra .. Mat erials: 
Recreation: 
S L:hool Equipr.1ent: 
Shelters: 
Signn: 
Stationer/: 
SweE;ts: 
3,; :nbols : 
Symbols (math. ) : 
Tools: 
Toys: 
Tr:l.nsport - Air: 
Transport - Land: 
Transport - ~ater: 
Tran:;port '.7ays : 
Water: 
vieapons: 
·.-:riting Utensils: 

FLUEIWY SCORll;G: 

glaLses, neckl...~.ce. 

do :J; , horse . 
tail, par: . 
cc-,stlc, jail. 
steps, door. 
S'Jn, planet. 
shoes, hat . 
bridge, tunnel . 
bottl t~ , cas~ . 

pattt.:rn, line . 
knife, ::;poon. 
circus. 
fairy, 3iant head . 
apples, berries , 
cake , ice- crt:o.m . 
bed, tabl e . 
hill , island. 
light, keyhole. 
needle, Rcisoors. 
man, [,ir-1 . 
oyeo, hair . 
bee, mosquito. 
I,!, I, P, 0, 
'l' . V. , washin,:> machine. 
drum, g'.l.i tar. 
fi r e, rain. 
binoculars. 
tre':, flo·., ·Jr . 
woo<l, n~ tal . 
bells, trampoline . 
ruler, boo~~ . 

kennel, ru1tholcs. 
rJbot, road sign. 
postcard, paper. 
candy floes, toffee apple . 
flag, badg·J . 
:::quals, plus . 
sa.1, drill. 
golliwo;; , dol l 
plane, rod::et. 
car, train. 
boat, raft . 
road , rails . 
sea, dam. 
t:;un, arrow. 
pen, cra:,ron, 

:B'll.J.tm(!y score is th'"' !:'lUmber of r .::l (:ve.nt responses 3iven in the 
wnole test. Repetitions :l.re not counted. 
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LINE IviEANilJGS. 

FCR~.{ SCC'RING: 

c;~.nn :-.'-·.!I~r~ ~~;ceRE 

NC . () 1 2 3 
- . . . ... . . ...... -

1 bed nrrow appl...l candle 
box chopper clock flower 
car fence dots & 1 sucker 
E spear notice tree 

2 arrm.•: bone bed top board 
clock car druu drawer 
face chair fL:ncc lines 
web roof river road 

3 book bed "urid~e cake 
door bicycle oven c.J.ravan 
monkey i.!'J.t robot radio 

r ocket table ,·:a.::;on 

4 box balloons bread bird 
door ce.r.t bridge hills 
face p00l collar icloos 
tin river M jellies 

5 axe box boat castle 
bucket fir..:) ladder 11, ll, l 
paper ilat people fence 
sk-y missile rulers grass 

6 anim31 bear 1ird hat 
book car cup lid 
coat circle ditch .mn 
plate flO\'ICr drain pudding 

7 box arrow bell billiards 
curtain biscuit cheese face 
knife fort kite hat 

jet l o.;ap pattern 

8 planet b2lcony cable car bed 
tricycle fish chair boat 
tunnel jet p chopper 

window Gpade flag 



~rtA~:t~-A -FIGURE. 
ORIG IIJALITY SCOEL~G : 

0 SCORE: 

0 l 

arrow (41) bird (7) 
bat (41) bus stop (3) 
clown (32) church (8) 
house (149) coach (2) 
man (99) "I;; (9) 
plane (56) van (2) 
robot (22) door (7) 
tree (28) 

FLEXIBILITY CATEGORY NUMBERS: 

l. Accessories: 
2. Animals: 
3· Buildin.ss: 
4. Construction: 
5. Containers: 
6. Decorations: 
7. Design: 
8. Fireworks: 
9. Pood: 

10. Fruit: 
ll. Furniture: 
12. Accossori <. .; ( Gzt'(.:te-1'\): 
13. Household Articlca: 
l..;.. Houocs (parts o;): 
15. Hunan: 
16. Humn:n (parts of): 
17. Insects: 
18. Instruments : 
19. Letters : 
20. Machines: 
21. Nature: 
22 . Plants: 
23. Signs: 
24. S·:1oets : 
25. Symbol:J : 
26. Tools: 
27. Toys: 
28. Transport: 
29. Weapons: 

FLUElWY SCORING: 

2 3 

bird house (3) camsra 
chair (3) can opener 

(3) helicopter 
seal ~- ball ( 5) 
t:?Campoli:ne (3) 
·.vin<'L11ill (3) 
top (l) 
scesa·;, ( 5) 

watch, ring. 
dog, bird. 
hou.Je, church. 
stile, gate. 
box , bottle. 

circle, :,;quare. 
squib, crackc:r. 
cheese, br ead. 
appl e , grapG. 

funnel 
hole 
paint brush 
teapot 
toadstool 
water-pump 

b~d, table. 
wheelbarrow, mower. 
broom, can opener. 
door, light. 
lady, man. 
arm, ·~yc·. 

mosqui to, fly. 
drum, .::;uitar. 
A, 0 , P, K. 
grad E·r, pump. 
sky, ground. 
acorn, toadctool, 
bus stop, 1·obot. 
lollipop, cand; floss. 
croos, plus. 
ax•.:: , chopper. 
block, top. 
car, plu.n'-'. 
arrow, cannon. 
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(2) 

(l~ 
(l 
(l) 
(l~ 
(l 
(l) 
(l) 

Humber of r8lE:Vant respons es : exact repetitions are not counted. 



OHIG INALITY S COl'~-: 

0 SCORE : 0 
Card 
no. 

cloud 
( 40 ~ 
(25 

l. bat 

fo.cc: (15) 
plane (15) 

2. blood (16) 

butterfly (32~ 
elephant:J (13 

fire (33) 

-3. animals (32l 
butterfly (14 
lizards (7 

tree (15) 

4. bird (21) 

crabs ( 5t:-) 

rabbit (35) 
spiders (89) 

RORSC;l!l.C~-1 IN-:.\BLOTS. 

l 2 

bridge (10~ crO'."In 
crab (9 island 
house (7) lcavf.;S 
mask (8) men flying 

cat' ::: ( 9) bombed place 
head 
clouds (8) burst tomato 
rocket:::: (ll) hole 

tunnel (7) socl{G 

boat (7~ b3.dge 
fact.. (8 fountain 
inside (7) hc3.rt 
a man 
map (8) sea 

bone (7) fire':!orks 

mice (8) plier3 

rocks (9) seas and 
spider (10) stars 
Vlf .. b 

~ ~ ~ 
(3) 
( 3) 

(3) 

(3) 
(~) ,) 

(4) 

(4) 
(3) 
(3) 

(3) 

(3) 

( 5) 

(4) 
(4) 

3 

bc,llows 
icc 
sea & oil 
;-,r:1tt..rmnrk 

battlt-
clothf::S 
bruises 
candle in 
th<:- dark 
drought 
are c.. 

icinc 
marshmallow 
pipe 
with water 
volcano 
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(l) 
(l) 
(l) 
(l) 

(l) 

(l) 
(l) 

(l) 

(l) 

~i~ 
(l) 

acids burning(l) 
ground (l) 
bottle (l) 
opener 

(l) cowboy legs 
inj ection (l) 
needl e & arm 



FLEXIBILITY CA;rrGORY HTLEEHS: 

l. 
2. 
3. 
4 . • 

5. 
6 . 
7. 
8. 
9. 

10. 
ll. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
2-ro 
25. 
26. 
27. 
28 . 
29. 
30. 
31. 
32 . 
33· 
34. 
35. 
36. 
37. 
38. 
39. 

Art: 
Acc·:~ ·-ori: s: 
Animals : 
Animnls (part of): 
Animal 3helt(rs: 
Biolo-;y: 
Buildin·:s: 
Ccl~stial Bodi~s: 

Cloth·?C: 
Construction: 
Containf rJ: 
Dt:s ignn: 
Fantasy: 
Food: 
Furnitur0: 
Geograph~r: 

Home Tools: 
Household Items: 
Humc.ns: 
Humo.ns ( pJ.rts of) : 
Insects: 
LRtters: 
:Jiachines: 
Minerals: 
t!onumc-nts: 
Nnture: 
Plc.nts: 
Tie creation: 
Symbols: 
Tools : 
Toys: 
Transport - Air: 
Tran3port - Land: 
Tran.:;port - Sea: 
.iatcr: 
V/eapons : 
'.'!pather: 
·.vri tine u t -~nsils: 

Roadways: 

FLUENCY SCORinG: 

Total numbo::r of r esponses :~ivcn. 

C;}-mrcr: picture. 
n.: cl~lac .:: , brooch. 
cr':lb, fox . 
f C' .:-l . r::, p~w. 

nc3t, kennel. 
V t in, lunp:. 
fl~.t, roof. 
st"lr, sun. 
drE.ss, co".t . 
:unncl, brid -~:r: . 
.:;la::;o , cup . 
trian_;L .. , dote. 
devil, Bat .nan. 
ice-cr~act , vegetables . 
chair, tablG. 
volcano, island . 
sci::.sors, hooke. 
broom , curt3.in. 
chr·zt , arm . 
b::.b~t, man. 
ant, spid-:;r. 
A. 
T.V. 
diamond, f:; tonc·S . 
stc. tt~ c. . 

cloud, icc . 
flower, bush . 
fishing rod. 
crown, ba.lge . 
d10ppH 7 drill. 
b"ll, balloon. 
.j · t , r-paceship. 
car, train. 
canoe , boat . 
lake, river. 
arrow, gun. 
rF.>.in, cunshine. 
ink, pencil3. 
path, road. 
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LTSTANCES. 
ORIGiriALITY GCORilTG: 

No 0 SCORE 

1 . bicycle (127) bulldozer (7) 

car (220 l fi;re-engine(7 move 
plane (53 pedal-car (5 on 

wheels wheelbarrow (23 wagon 
2. ball (15..;. .;lasses 

round clock (19~ hole 
lights (26 ;narbl e 

wheels (127~ plate 
3 . dog (46 bee 

make lorry (35) clock 

a screaning (16) om 
noise \'lind (13 radio 

L't. crayon (19 duck 
white paper (135 flower 

shirt (23 light 
a ll (45 milk 

5. fork (32 :txe 
sharp knife (179) nails 

and rnzor scissors 
silver tin 

blade (23~ 
(15 wire 

FLEXIBILITY CATEGORY l!TJ:.::SER: 

1 - WHEELS: 

1. 
2. 
7: 
,.) 0 

4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
u. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

Air Transport: 
Furniture (Baby'~): 
Furniture (Hospital): 
Furniture (House): 
Garden Items: 
Games: 
Rnil Transport: 
Road Transport (Animal): 
Road Transport (Army): 
Road Tran~port ( \-:ith Cars) : 
Road Transport (Business): 
Road Transport (2 "iht'els) : 
Road Tram::port: 
Road Trancport (Raci~): 
Road Transport (Roads): 
Road Transport (2 ·:!l:J.t'cls): 
Road Transport (Special): 
Tools: 
Toy Transport: 
Toys: 

(10 
(9 

(11 
(8 

(7) 
(8) 

(10) 

(9) 
(10 
(7 

(11 
(9 
(9 
(9 

(Bl (10 
(9 
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anL:aL (4) chariot (1) 
ca,;eo 

(3) (2 grader crane 
piano (5) :::;ates (1 

grass spray~l 
bottle (5~ rlog collar 1 
bucket (4 phone dial (2 
drum (3) mealie (1 

stalk 
wooden leg(3) 
baby (5) 

trumpet cnd(l~ 
coathanger (1 

(.t,) 
squee"tk 

(1) band cutting 
bread 

firev;orks (3) giant feet ~1) 
thunder (3) shell 1) 
buttons (4l fibre glass(ll 
ice cream (1 ghost (1 
lnmp shade(l mist (1 
teeth ( 5 ~ piano keys ?ll 
key (3 compass 1 
money (8) crovm point(l 
screw ( !r ~ mirror (2~ 
spire (3 scrt'Wdriver(l 

jet, glider. 
cot, pram. 
wheel chair. 
piano, trolley. 
eates 1 spray. 
roller skates . 
die:::::el coach. 
wagon, chariot . 
tank, c::m."lon. 
car:tvans, traileY. 
petrol lorry, watercart. 
bayro·:;, ice c1· .... am cart . 
cnr, van. 
dra-2:' zo- k:trt. 
grnder, tractor. 
scooter, bicycle. 
bus , fire engine. 
painter's · brush. 
pedal car, dinl;:y. 
animal., ~pace exploror, 



2 - ROTH:-D: 

l. Animal: 
2. Bolls: 
3 . Building: 
4. Clothing: 
5. Containe r.:;: 
6. Covers: 
7. DPsign : 
8. Food: 
9. Fruit: 

10. Pun Fair: 
ll. Furniture: 
12. Gard~:n: 

13. Geogr aphic: 
1.:;.. Hardware : 
1 5. Hcav-. nly Bodi~·s: 
16. Hous~hold Articl s: 
17. Hous::hold Itt;ms: 
18. Houses (parts of): 
19. Human: 
20. Instrum~:nt: 

21. Kitchen ~rticle~: 
22 . Le·tt .:;rs: 
23. Numbers: 
2 -~ . Ornc:>':! :·nts: 
25. Paper: 
26. Plo.nts: 
27. Toble;::"J.re: 
28. Toys : 
29. Trancport: 
30. '!/heelc: 
31. Writing Ut:-!1sils: 

face: , body . 
s occer, ·JOol. 
hut . 
bonnet, ~ap. 

tin, jar. 
lid, cork. 
circl€·, dot. 
~ak~ , s·,;;-= ts . 
appl t.. . 
roundabout. 
stool, tabl -::: . 
hose, flO\··erpot . 
hol•.? , ..; tones. 
scrc .•s, pipe . 
moon, pLmet . 
ashtr::rr , clocl= . 
plu.g, tap. 
window. 
fin::c-r, e_yP . 
drum, trumpet. 
ttnpot, fr,yine;-pan. 
0 ~ B. 
o. 
watch, rin::; . 
roll of paper. 
tree , flo-, ·er. 
plo.te)glass. 
balloon , l:l:J.rble. 
flying- saucr:r, bo::.t . 
plan~, piano . 
p•:n, crayon. 
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;; - 1JOISE: 

l. Anir:nl s 
2. Animal ( Ot.Lc-r) : 
). Bells : 
4. Birds: 
5. Breaking: 
6. Clasl1in~. : 
7; Dropping: 
s .. Electrical G'ld:<;E:ts: 
9. FJ.lling: 

10. Food : 
11. Household Ite-ms : 
12. House-hold Items (:·Iovi n; ): 
13. Human: 
l<!. Hum.:::tn (Other) : 
15. Insecto : 
16. i,Iachin8s : 
17. Euci ct.l: 
18. Nature: 
19. Roe a ::·.'fachinos: 
20. Shutting: 
21. Squ eakin~; : 

22. Tabl c:wa.:re: 
23 . Tools: 
24. Toys : 
25. Toys ( Playinc;) : 
26. Transport: 
27 . Transport (Special): 
28. ···ater: 
29. Weapons: 

fro:_- , s<al. 
drinKin- . 
l.>:>ll, doorb..:ll. 
e.:::tgl c, o·.·:l • 
hous~ , pl.:::tt,•. 
tin ·-:.nd GtOnl' • 
plate , brick. 
radio, T.V. 
brick, book. 
0:.ting, cuttinG bread . 
clock, kettle. 
chf'ir, door . 
talkin6, shoutin~ . 
cl npping, runnin~ . 

cri clc:t , be: . 
pump, lnwnmowcr. 
clapp ... rs, bc,nd . 
wind, thund;r . 
C\-lcnt mix~ r , gr ader. 
t ax , door . 
chnir, shaGs . 
cup .:::tnd saucer. 
hamm.cr, saw. 
doll, rnttle. 
catapult, ball . 
car, j e:t . 
f ire <"UGinc . 
dive , splash. 
bombs , :·:un . 
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4 - ''THI'l'!- : 

1. 
2. 
j , 

4. 
5. 
6. 
7. 
8 . 
9. 

10 . 
11. 
12, 
13. 
1 ,' . 
15. 
16. 
17. 
18. 
19. 
20 . 
21. 

Acc E: sorL·o: 
:.nimals: 
Build i n ·:s: 
C0l:otic.l Obj..:cts: 
Clothing: 
Contain:rs: 
Food: 
Furnitun; : 
Hou3e (parts of): 
Househol d Articles: 
Hum'1n:J: 
Inc. ck: 
Line1:s: 
Naturv : 
Paper P!'oducts: 
Plants: 
Se inr;: 
T~blcw'lrc : 

Toys: 
Tr?..nsport : 
~riting Utensils: 

5 - SP.:ARP .b.ND S IL VEil. : 

1. :·.c c<ssori . s: 
2 . Aircraft : 
). Buildin,..o: 
.!1- . Clothin:; : 
5. Contaill' rs: 
6. Eat in_~ Ut : nr_,ils: 
7 . Gard \.. n Utensils: 
8 . Household Ar ticlN;: 
9 . Household Itt:mc : 

10. Inst.ruJ.tcnt :; : 
11. f.tiachin' s : 
12. Metals: 
13 . OL:'ice •:qu ipn: nt: 
l..t. Se· ... ing Utensils: 
15. Hard\·1are : 
16. Tools: 
17. Toys: 
18. Tran:.:port: 
19 . ·;•Eapons: 
20. Writinc; Ut ;:- nsils: 

FLUENCY SCORitrG: 

gl a:.;sd::, l: "l.dge . 
c'lt , fur . 
cr .. stl ·; , shop . 
uoon, star. 
buttons, sock; . 
box. 
"'g::, sal t . 
chair , t:-blE . 
door, c :.,ilin.::_ : 
knoh , light. 
peoplE, hJ.ir . 
b ._.:-.tl c. :::: , ['nts . 
;Jhcet , towel. 
ice, :;mole<:' . 
parcel~ book. 
flowE;rs, roots . 
·,~ool, cotton. 
dish, jug. 
ki te, block . 
ca.rt, nmbul P.nc .- . 
chalk, crcvon. 

brooc:1, i_,o.d:_:c, 
propcll ~r , rock, t point. 
st~eple, spir:.:- . 
crown point, shoes . 
case, clasp, tin . 
:-:nifc , fork. 
axe, spad <:! . 
a:...htray, bell . 
kl:•y , tap . 
compo.ss point, cl ock point. 
la>'lnmower, blad E:S. 

iron, rock. 
dro. ~ing pin, sharpen~r. 
pin? scis.:::;ors . 
pipe , nails. 
pl i Prs , drill • 
:·lyin~ lauccr. 
boat point , bumper . 
da :;gcr, 3pcar. 
pen 1 pencil. 

The fluency s core is tho total number of' r el C'vant r espons . s for 
all 5 catccoriEo: repetitions arP not count.:d . 
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QUICK RESPO'IS"SS. 

"R:Er~OT"S~ffiSS" SCORING 2 "R": 

0 
1 
2 
3 
4 
5 
6 

"R" 

0 
1 
2 
3 
4 
5 
6 

"R" 

0 
1 
2 
3 
4 
5 
6 

"R" 

0 
1 
2 
3 
4 
5 
6 

1 2 3 

HOUSI-' V'HITE WATER 

high, horse . 
live, door . 
chimney, paint. 
family, grar- .::; , 
shed, o~ra:v.a:or, 
firt, nei:-hbour. 
hi3h t ea, Anrn a 
living. 

why, white. 
blacY: , p~int. 

bought, caught . 
drink, tap. 
S\'lim , blue . 
boats, k~ ttl e . 
hos cpipe, play. 
drain, J:,ud . 
mdon, windmill . 

cat , C:"'.r . 
hand , d rav1. 
rod, picture. 
candlL~, r eindeer. 
diff ' rent. 

4 5 6 

APPLE DANCE CHILD 

ant, acorn. 
Pat , i 'rui t . 
banana, tr-·e . 
j't.: icc , so1;,r. 
i'lor·er , pic. 
circle, pip. 
coat, knife. 

day, dartboard. 
t·ranch, d rmcing. 
i ::·.~ t' c rown-up. 
can'-+; , pretty. 
fun , happilll'!SS. 
drink 2 stop. 

chair. 
baby, children. 
big, play. 
body; growin,3 . 
netm-.:, family. 
noise· , come herr . 
dog , teddy. cilk, make an:sry. 

7 

BLA.CK 

back, box. 
paint, ·:1hi t o . 
blue, cat . 
carpet, table, , 
clock , flo•:1er. 
mud, rat . ' 

i c.!n't s t·7 Ga;r;r..a.."is . 

9 

c :.tAIR 

church. 
sit, table. 
desk, hou.:>e. 
chil•i.rc'n, wood, 
old, r •. atc::..cial. 
tea, rcct. 
b e careful, key, 

8 

BELL 

ball , build. 
rint;, bells. 
pla;-, school. 
hous ..... , tabl(' . 
band, · mc:tal. 
paper, rope. 
death, :noney . 

10 

CLEAN 

~~~ , ting-a-lin;. 
':lash, dirty. 
broom, tidy . 
door, knt> <:' . 
good, help. 
8n.tinG/'3mell. 
horrible, visitors. 
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ORIGINALIT"l SCORIUG: 

0 SCORE: 
1 

size 

2 

298 

BLOCK SOFi.TING. 

3 4 

colour 5-sided (1) 
combinations 

shape & sizq 
e.g. small 
& ::-quare (200) 

e . g . big (2) 
e . g. red ~ blue (1) 8- sided (1) 

sho.pe (100) 
c:,g. squarr 

colour 
e .g, blue (100) 

4-sided (28) 

FLEXIEILITY CATEGORY lJUIIIBEJ.3: 

l. Colour: 
2 . Shape: 
3. Shape o.nd Colour: 
4. Shape and Sizo: 
5. Sides: 
6. Size : 

FLUEHCY SCORING: 

e: , g . 9-r.·ided (2) 

::hap,. ::md 
colour 
e . g . grcvn &. 
squo.rJ 

red , g:::ecn. 
round, r8c-co.ngula.r. 
~quare and blu~:: . 

h;x>~on~l and smnll. 
4-~ijcd , 3- sided . 
big, small. 

Total number of groups tnou~ht of by the subject. 

f at (1) 

flat (1) 

c3.n rock(l) 

wooden (1) 



ORIGIIL'..LIT:t SCOTI.IifG: 

0 ;')COP.E: 1 

.b.:ars (116) 

cat family(l32) 
cows (132) 
bucko (80) 
fCJ.rn birds (43) 
monkey (174) 

2 

big (6) 

black (12) 
grey (10) 
name s ize (6) 
~!:.'3.11 (4) 
wild (5) 

FLEXIBII,ITY CATEGORY l.fJI':BERS: 

~nim'l~, snmc type : 
Body ( pa.rts of) : 

3 

climb (4) 

fJ.t (3) 
JCI.l". res t~rve ( 2) 
giv· milk (5) 
hoov_s (3) 
t c..:th (1) 

bird a 
can1 t 
carry 
cj_rcus 
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4 

that (2) 
fly 
people(l) 

eat people 
pull carts 

(l) 
(2) 
(l) 
(1) me..;sy 

1. 
2. 
3. 
4-
5. 
6. 
7. 

Cha:ractE:rLtics (physical) : 
C!--:cractr->rintics ( p8r:::om .• li ty): 

caoels, kangaroos. 
hOY!1S, \';ings • 
sttting, s .... mc ~ize. 
tame, d ::.ngerous. 
whit , , brown. 
ma~~s, cat family. 
jump, cnt people. 
s ..;a, tre es. 8. 

9. 
10. 

Colo'.tr : 
Fa.uily : 
Living Hnbit::;: 
nabitat: 
Uacs: 
MateriJ l: 

FLUENCY SCORHTG: 

holrl bulle, pull cart3. 
plastic, steel. 

Total nurnbt1r oi ::;roups thought of by the subj ect. 



ORIGIUALITY SCORING: 

BLACK .Al:.O dHITE SQU;,R.ES : 

0 SCORE: l 2 

block8 (1) bricks 
carpet (2) cm.tl. 
floor (13) f'lc v 
tile's 
hou:. o ( 26) s·.;e.irs 

COLOURED SQUARES: 

0 SCORE: 

l 2 

blockc (4) bricks 

floor ( 6) f nc; 
man ( 5) flower 

wall (9) road 

NUMBER OF PIECES: 

(l) 
(2) 
(4) 

(4) 

(4) 

(1) 
(l) 

(3) 

i.10Si;IC3. 

3 

bird (l) 
chs;:;sbor..rd (2) 
drauG~1tboard ( 3) 

T.V. (1) 

3 

crocodile & (1) 
;•1ater 
fir ,_ place (1) 
g:uU.en (l) 

cros::.word ( l) 
cloud & moon(l) 
lights & (1) 
darkness 

4 

lighthouse (1) 
& wat~r 
Guy ~awkes (1) 
snakllS & (l) 
l:=tdders 

The number of '-iqunrc.s us ~d for the bl;::.ck and white mosaics and 
coloun.d mo:...aics o.re counted. 



OD:J ANTI1ALS. 

ORIGII:AJJITY fiCOP.Il:G AND £LEXI9ILITY CATEGORIES. 

CATEGORY: 

A. UA::.n:; OF ANTI.'IALS : 

1. Kno;m Animal Names: 
2 . Anthroposorphisn ~ 

Pet Namc·s: 
3. Known Fantasy Names: 

4 . Description: 

e . g. 
e • ~-=- . 

e.e. 

e. g. 

elephant , C0\7, ant. 
Lucy, I'IIr. Elephant> 
Bonzo. 
Mickoy :.iouse, Spock, 
I'opeye. 
:.rr . Lont; Legs, 
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0 SCORE 

0 
l 

2 

3 
Plapp_rpoint , Who Mouse 

5. Fantas:: Names: 

B. DIET: 

l. 

2. 

Expected from 
animal 1 s nam.:.: 
Human Food: 

Unexpected, unusual: 

C. HABITAT : 

1. 

2 . 
3. 

~xpected from animal 1a 
name or from som :: animal: 
Human d·:1elli ng: 
Une:xpect eci , umwual: 

\. .. z. . Sponk, Badu, Garr.o. 

e .g. crass , leaves, fish. 

e . [; . S\':ce: ts, s:::..nd.wiches , 
pea3 and :.~eat . 

e . 3. ~lectricit:" , pegs, 
clouds, nail3. 

~: . [ • tret.'S, bu3h, for~st. 

e . g . houn e , castle. 
e . g. Mercury, a suitcas(·, 

ver~' old shoos. 

4 

0 

l 

2 

0 

l 
2 



TOY CO~TSTRUCTIOH. 

ORIGINALITY SCORI!;G: 

0 SCORE: 0 

plan.:: (l9l 
bridge (15 
cannons(l8 
dN:ign (3) 
guns (

1
1s

3
) 

tr· co ( ) 

'uall (J) 

l 

arch 
boat 
i'ishing rod 
lights 
t ::nt 
to•.1er 

'. ·a2hlinc 

(2) 
(7) 

(10) 
(6) 
(l) 

(10) 

(4) 

FiiEXT'HLITY CAT~~GORY lfU::;nr.:rs: 

'l. Accessories: 
2. Air Transport: 

" .J• Animals: 
A :3uildim"s : '+ • 

5· Buildings ( v rt:::; of): 
6 . Constructions = 
7. Contain·~TB : 
8 . Decign: 
9. :Cnt f:::-prise!, : 

10. Fantas:1: 
ll. Furniture: 
l'' "-• G:.1dg'?t.J: 
13. Geogrc:· ph:;: 
14 . Hou:;chold It.rrli: 
15. Humans: 
16. Ins ect::;: 
17. ~lacnines: 
18. P'lants: 
19. !i·~cr.ation: 

20 . Road Tram:port: 
21. 1'ool s: 
22. T07S: 
23 . ':.Yater Transrort : 
24. We:8pons: 

iJUTirBER OF ;,R•riCL":S: 

2 3 

airp~rt (2) 
cu.stoms barrL r( 2) 
Guy Fa k Pc (l) 

an0mome t e r 
atom bomb 
Oi'J.nge j uice 
machini:' 
OC..I'J t:: rage 

mi~P (.~ ~ 
r~dio (2) 
r_pac ... sllip 
and 1.1an 

(l) 

(l) 

bu.ngl e , n ecklac _ .. 
j e t, opac~ship. 
cat, snail . 
fort, p:>lacG . 
roo:, pol e· . 
bridc;e , arch. 
t~l3.ss, l'ox . 
pattern. 
air:··ort, dairy. 
Da:-lek, ::"obot . 
bsd , cr.3.ir . 
.. :adio , T .V. 
h ill, :!:Or·~< . 

lig~:t, b t·'ll. 
bnby , lo.dy . 
spidE~, co.t~rpillar. 

or~ngc juic: m:1chine. 
trLc, flo•.:er . 
h~rdle , fibhing rod , 
lorry, cart. 
ha.L'L1l ,~r. 

b<tll, game. 
sLip, s~bmarine . 

bow ana arrOI': 1 C:ll1rlOnS , 

(l) 
(2) 
(l) 

(l) 

Thro total nunbc:c' of articl r:s used :lr<·. countcC., .-:; • ,:,• l block? 
2 bits of pl~sticino , Etrin( , 2 hairpins, 1 h~ad = 7 articles . 



STRUCTtJP.:bD D:2A .. TWf.:' . 

ORIGINAI.ITY SCO:HNC': .... _. __ 
S:CRIES 1 - BOAT. 

0 GCORE: 0 1 ') 3 

PAGE 

1 boat ( 58) box (3) flowerpot (2) bar t; (1) 
acroi...at 

house (36} planl (6) rRit (1) bL::.d ~ (1) 

2 boat (125) house (l) ht:licopter (1) puddinc (l) 
bRth (12) box (2) spacLGhip (l) trJ..L!lpoline (l) 

3 boat (130 ~ bath (7~ cro·.vn (l~ ·;;all (1) 
pattc·rn (l hou..;~ (7 f C1.Ce (l bar of (1) 

chocolate 

4 hoat (209) bath (1) icG-crearJ (l) bi:-dcage (1~ 
moto:::boat(l) house: (2) tr-;..:·· (l) broom (l 

SERIES 2 - PLA~T'...:;. 

1 box (12) car (7) ~:.-quals (3~ ;lru.ll.,ock (1) 
pla.ne (17) train (8) ladder (5 t veth (1) 

2 pattern (1) hou::.:E· (6) bo t tl r.o ( '. ) pill (1~ 
pl:-mc ( 89) mat,;n~'t (8) sr·ucasc (2) t~.st tube (1 

./ plane (155) car (3) bed (4) tlS cal a tors (1~ 
squ3re (l) t o at (G) fish (;;) drill (1 

4 plane (170) car ( 5) bag (l) paper (1) 

stripes (l) h'-licopter(6) cubmarine ( 5) 
punch 
washing (1) 
machine 



STi.tUCTUI{t:::D l'RA.:nm S. 

SERIES 3 - HOUSE. 

FAG£: 0 1 2 3 

1 h OUSE' (89) picturE. (8~ 33. t._ (1) cuns i .:,hts (1) 
T.V. (15) tlock (3 pnrcc·l (4) hypnoticer (1) 

2 house (109) f ire ( 7) sh<:lf (1) .;o:~.ls (1~ 
box (1) hotel (1) coffin (1) turmel s (1 

3 house (167) off ice ~~ ~ fire ( 5 ~ goals ~i~ flat (4) station , ateps (1 mou3etrap , :.; 

4 houst (164) 3h0p (2) fir t.: (2) phone (1) 
shed (1) hospital (1) passa:-e (1) c~ndlc (1) 

SERIES 4 - CAR/T::AI~J. 

PAGE 

1 car ( ll-8 ~ train ( 8) mats (1) butt~.- rfly (1) 
glassc:. (22 cart (4) pram (3) sci::wors (1) 

2 car ( ~-9) e:·es (2) pJoph (1) cabba~e:s (1) 
i n -·arden 

tr:::.in (14) trolley ( 5) w:wcl- (l) l eg tL·ap (l) 
b"trrow 

3 car (68) houce (c) mirrors (l) \V~::~ t ·~r (l) 

train (ll) troll<:~; ( 3) bonb (2) 
pump 
coal (1) 
machine 

4 car (91) :-o- kart (3) cot (2) power (l) 
sta t ion 

train (45) trolloy (4) nirrors (l) 



FL:LXIDILITY CA1'EGORY NUt,!J:lELS - for .311 4 Seri es: 

l . 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
ll. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
2) . 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 
31. 
32 . 
33. 
34. 
35 . 
36. 
37. 
38. 
39 . 
40. 

Acc~ssories: 
Animal : 
l.nim:ll (parts of) : 
_;,Ylimal Enclo,:-;urc-s: 
Buildings: 
Buildings (parts of ) : 
Clothiflg: 
Construction: 
Contain .rc: 
D .:Jlt£n: 
Fantaoy: 
J!1ood: 
Furni tul' .. : 

Gard~..-n Ut~:nsilo: 

Geography: 
Houst..hold Itoms: 
Human: 
Human (parts of): 
Ins0cts: 
M·- chines: 
Mcdic::U: 
Musical Instrum,mts: 
Natur.~: 

lJumh ~r .• : 
Optical Inotrumt..nt.J: 
Plan to : 
PlaJ•ground: 
School Equiprn nt: 
Symbols : 
Symbols (rl!aths): 
Tableware: 
Tools: 
Toys: 
Tranoport - ;,ir: 
Transport - Land: 
Transport - Sea: 
Weapons: 
Writin:.-: Ut::nsil~~ : 

Celestial Bodies : 

ELAEOlliiTION SCORING: 

rin.::.; , broo d •. 
C.og, horse. 
pa\'/, 
:.:ird co.:~ c;, -. -.: nncl. 
ca:>tl e , !".J.t. 
pol , , ' :in d. ov, • 
hat , t-untrella. 
bridg;;~ ~ tunn<..l. 
pot, bottlt . 
pattu·n. 
~iant, housL- 0atcr . 
3au::Ja,:,e ) cake . 
thronG, tatl E: . 
num·l) c~r go.me. 
flo~erpot, roller. 
:fie;ld , r:!aV~ o 

li.::ht.. 
man , nursu . 
f ace: , foot. 
butt::r:fly. 
T. V. 7 w:~shin,'"'; m3.cnln-:: . 
pill , thermom~tc-r . 

trumpet , drum . 
fire , cloud. 
on2. 
binocular;~ . 

s t alk, -l;;re.:: . 
;;l idt:, ~~e8GC:V! , 

rul~.r, lit~l~,J . 

flag , crown. 
plu:.. , time~. 

fork, cup. 
chopper, drill 
b:lll. 
rockt·t, ~,et. 

c t;r, cart. 
canoe, boat . 
;"un1 bart and arrow. 
pencil, crayon. 
c;u1:. , 3 tar . 

One point is gi v _n for .:·uch doto.il addt"~d to the stimulu..: figure 
or to th::- spnc8 surroundin:_-: it . Thi:..: includes shading, decorations , 
additional objects :md each dct:::il C'.C:ded , thoug~ rr~peti tions of d(. tails 
a r e not counh:d :>cp'l.r~::.t :ly? i. e . if insect l E:GG arc added to a stimulus 
line, that \·toul<'l be ono elabora tion point, not one point for each l eg. 



CGDE ~TUMB:GTIS 

1 
2 
3 
~ 
•r 

4 
5 

7 

9 
1(; 
11 
12 

A 

c 
D 
E 
F 
G 
H 
J 

Ci~TEGORY 

1 
2 
3 

5 
6 

PE~::!::::Pl'U .. L QU;J.,ITIES. 

~T · 1'~~"1"" 
..... ~ J.l..• .J:... 

3- di;:lcnsionnl, dGpth res!;.onces . 
Incon;::;rui ty: bizarre juxta.posi tions of objects. 
Ouissions: int ... rpretation of only part of a 
Panoraoa, stinulus . 
Panorana, vistc. r·.:...;Jonses . 
Rca.rran._;<:~!lent of stinulus lines . 
Repetition of rccponscc . 
View fror:l above. 
Vi ew fron thn back. 
View frau undern··1.th . 
Viev1 fron the front . 
Vi ew fro~ the ~ide . 

:.rove:Jent rt.-oponses : c . _·. cl1.ncin~ , junpin;_1 . 

t:TCIUES Cii.TEGC ;::IE"3. 

De:Jtruction: 
I r relevant: 
Incoherer .. t: 
Hu::1our. 

killi~ . 
not close to picture , 
tory 11ocu not fol low. 

11T. V. 11 t ype c.:·:cl :t'nir;<t otorico . 
Failur:? to produce ".ny ctory at all. 
De.::cription o.f j)icturc . 
Violence: fightin:..:;, bre1kinc; . 
Diccontinuity : one and two- ':0rd sentencen . 

GOOD PIGUI'2:.3 CAT-::G0i1IES . 

closeu , syrli~etrical fi~ures . 

closed, asymrnetrict.l fi~:urcs . 
open, syu~ctrical,fi:ures . 

open, as~·:metrical fi::;ures . 
syr.1r1etric ·l.l dot fi. ~Uln~s . 

asy1:. :wtricul dot fi:;uros . 



7 

6 

5 

4 

3 

2 

1 

0 

GROUP 

Ex~cutives , prof~~aoion2l 

ser v i ces: 

:=:;;nall busin.;;s..., oper'~tors 
and profeosion~.l D Jrvicss. 

Store: and i'nctor" rr.9.n'lg ::rr: 1 

officials, profe~sion~u 
st:rviceF . 

'I'-::chnicians , 
highly skilh•d ;·,ork· 'rs. 

Sale:::m.en , skill ed workers. 

Clerical \/Orkers, 
..,killed worb ... ro . 

Factory HOr ker'i, 
sc:ni-ski lli:: . ..L . 

Labourers, unskilled. 

EW~PLES 

doct0r ... , lnx:,.rcr<J , 1:•~..<s inQ!3~ 

ovm~rs , 8nginve rs, accouh~ahts . 

ltcturer~, sub- accountant a , 
f~r41GI'S • 

t:::nchc rt- , ar""-· offict..'!'S , 
miss iona::'i..:s. 

t e chnical assist::mts, 
tr . .tin dri-..· .:;ro. 

forcm~m, hairdres!:l ers . 

army PE:rsoP.nel, nrtisans . 

shcdman, shunters. 

platelayers . 



APPENDIX C. 

CO:r1PUTER SPBCIFICATIOrS. 

!.11 specification::: rofer to the computer ICL 1301 with extendud 
drum stora.:;e. 

1. PROGR,M UAI.'lE. 

Purpose: 

Main Procedures: 

futa Counting . 

To checl: tho nur.1ber of scores punched for 
each of ~ suts of d3ta. 

Enter the M set.J o~· data with a 9999 card 
folloi;ine; vac:1 of tho M sc ts . 

1. Process in.; Hequire:!entn: 

There are 2 differ.:nt forme of r-roce:-:sing. For small J.\1 1 
the data _r::; counted for one:: set a.nd the total, N, is displayed 
in B register when a 9999 cPord in encountered. For la.r~e M, 
the totals fo r all M seta ar~..: printed out in the format : Dat a 
~et number end total. 

2. Controls: The computer comeo to ~ 1156 stop at every 
9999 car<~ and can be made to carry on to the next set of data 
simply by restartir:.; r:ith the "atartn button. 

General: 

2 • PROGR.i~H N!Jf.E : 

Purpose: 

Start Procedur0s : 
X: 
Y: 
N: 

I,Jain Proceduren :· 

Ti:.1e p8r va:r·iablc , for N scores ~ 10 sec . 
There ic on~ chapter. 

Normality of Distribution. 

'ro calculate the x·\alues for l.1 sets of N 
GcoreJ in order to t~..:st whether the scores of 
each of the sets are non~3lly distributed. 

J\ead in : 
the ~aximum score in Q cet of ccor es 
the llnr~lli~ score in a set of scores 
the number of ::roupo int0 which the scores 
are to b] classified. 

Enter the .,:;cor:...s for the ~.~ sets. 

1. Pr ocessing E0quirementc : 

l!'or ;.:nch set of scores the procrm1 co'Llnts the frequencies 
of the sco~c~ fall ing in each ~roup or score-int erval . The 
frequencie~ cx~ectod froo ~ norMally-distributed set of scores 
are calculQtcd anJ then the X2 value for testin; for normality 
of distribution1 acc.:;r dirlJ to th\... fo~ula 

)(>!. ~ ~(· tc - ~e ) /_ 

L: +t' 



where fe = expected frequency and 
fo = obtained frequency of scor,;.: for each of N gr oups. 

I n :~.clU.ition, t he me:..:.n :md st .. muo.rcl devic..tion for each s et 
a cores arc- calculated froQ 

X = 2 - r 

n 

the for nulce 

f or the mean and 

S 
=.
: ~~2 J ~ f or the standard deviation 

of 

wher~.. X is a s cor e , x = X-X and n is the number of scor(3S in one 
set of dat2.. 

The fol l owinc informn.tion is pri:ntod out und·~r ~.J.ppropriate 

lahe1s: 
t l..e maximw1 score occurrill£ in 8. :::et of scores 
the minil'lum .Jcoro occurrin,::- itJ. ' .><:t of scores 
the nuwber _of ;::roups or score-intervals 
the mean, A, of a sc t of scor;::·s 
the standard d~..viation, s, of a set of scor es 
the ?(t value f or a set of scores . 

2. Controls: Chapter 0 e;uidcs the trcnsference of scores to 
and from drum stor~ce t o the I . A.S . (I~~ediate Access Store) which 
can deal with (lOC- r:--2) 3cores c. t on•:! time i.t this program. 

General: The ti:ne taken for running the progr::l.H f or M = 128, 
is ~pproxinatcly 2~ hours . 
T:>ere ure t hree chapters. 

3, PRC:G:f~L ... ~ · l'lfJc@:.JLineari ty of Rec;ression. 

Purpose: To calculate the ::.'1 VE'~ues of 1\: pairs of sets of 
data , X ~nd Y, in vrdcr t o t est the linearity of 
regression of X on Y and Y on X. 

Start Procedure: Read in: 
M: the nunber cf dat< ;:;ets (thi s iL uutomatically 

rec~uced ·by l every time one run has been com­
pleted) . 

N: the number of scores i n cn.ch s et of data. 

:Main Procedures : Enter t he M sets of c!:tt ;;-.• 

(l) Proces~inc Requirements: 

The pro~ran classifi~s each set of s cores , X and Y, i nto G 
c roups and c3.lculc.tes the valu::! of F frcm the formula 

F-: ( 12 -·~2.) X 

I -'1_-
N-Ci­
Ci-- 2 



where 'rl = correlation ratio-
r -- correl~\ticm coeffici ent betwee:1 X nnd Y 
G = nuLlb.:.r of a rr:J.ys or . .?.roups 
N = nu;tber of p3.irs of scores, 

31C 

:i!'or sit~nificance of curviline ::.ri ty·, considerinb the re.:::;ression 
of Y on X, 

(. l .),\ 
-:-:- ]. 

Jc 

where Sc(" = fJUr.:t c:f squares of deviations or arro.y C:.:roup) means from 
the regression line , The d . f . here = G-2 
and S"~ 1. = sill!l of' squ::1re~ ~o.scd on wi thin-:J.rray varic.tion, 
The d. f . here ·=.N-G, 

The 
VariJ.ble 
where Nl 

and N2 
::!' v8luec 

results arc print~<l out under he:1din.:-_;s: 
nuubers, F Vclue, :a nnll H2, 
= uegrecs of freec~om ; (}.:..2 
= r1e,:r oes of frceC.o·!!l' 'NCG 
for the re;::rcssion of X 0n Y .'l.nd Y (_'\"(\ X.J ~'ln:? < ~t \L\.t\.:<.tq<.L 

2. Controls: Hil. 

Gener3.l: 

Purpose: 

!tio.in Procedures: 

There are 5 chaptGro. 
Thic i3 a very lone procedure if M is large. 
E.Jtinatec1 tiue for r.I = 128 is -,. 100 hours. 

To c8.lculr,tc tho cplit-half reliability coef­
ficients of r.1 oets of d<tt3-. 

Roo.d in the lf pairs of ocores on alternnte 
items X andY for each oet of data. 

1. Processi:n;; Requirements: 

The progran calculatec the corrr,l ation coefficients for each 
sot of p:lired scores, fro.;l the Pearson Product - Moment formula 

~-. 

~ - GXt..i 
v y}. -J-=)1 2."5\ 21 

L. :X G-J~j 
where ry

2 
= split-half · reliability coefficient 

x = X-X, y = Y-Y f or X an~ Y which are corresponding 
scores on alternate itemu for one toat and X 'lnd Y :J.re the means 
of the 2 sets of paired scores . 

The Spe.:.rnun-Brown extension f vmula for 'l. half-length test 
is then used to obtain the estir:J.ated reliability coefficient of 
the whole test, i.e. 

I-- 2 i'(h .. . "( 
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2. Controls: Stop 1156 2..fter :.I sots of elate. ;tr-~ inserted to 
1.llmv re-or·;ani~3.ti~p. of ;:.:.ta cetrds fpr: calcul-
atin~ inier s c orer relicbilitle3. -

Gcnero.l: There ar~ 4 ch~pt3r: . 

E:::;tim:--..toc.l ti:.Jo of runnin: program for l\1 = -1-5, 
irJ 1 hcur . 

5. PROGR..UI NAI.~ : Intercorre:ln.tion r.atrix. 

Purpose: To calculate the cc~rclation coefficients, r , 
between every pcs ..... iblc pai r of M set s of data. 

Star t ProcedurE:s: Extend drviJ scores for l·".rze i.1. 

M3.in Procedures: Read in the I1. sets of dat3. using pa.cked storar;o 
facilities . 

l. Processin;; Hequiror.nnts: 

E-rcry pair of v...triablcc or ce:ts of·aata , X andY, are con­
sidered i n ord~r 1 and 2 1 1 anc: 3 1 - - - - l and M, 2 and 3, 

- - 2 and I.~, etc . Correlation co ..:fficients , r, a r e calculated 
for each pa ir f r o:.1 the Po1.rson Product- Moment fomula _, 

/('" = z ")\.,\;;) 
j 'Z -x::!Zl 

where x = X- X, y = Y- Y n.n d X and Y Fl.re the means of the X and Y 
variables . 

The·~M(M+l) coefficients are printed out one under the other 
with the value of X printed on the left s i cle anc: a SJ:"'I.ce left each 
time X chances itc v::lue . Unities ~.re print.Jd for the self-
correlation v.:-.lues . .t'.. t the sr.-n.e ti!.:e 1 the .. latrix is punchc d out 
onto cards l:.y r ows for use in pr~gr."m 6. Since the n:~trix i s 
syrn:1etric, only the upper hr..lf is punched anu printed . 

2 . Controls: 

General.: 

6. PROGRJvT NA:.IE : 

Purpoae: 

Main Procedures: 

Nil. 

Ther e : re 3 chqpters . 
ForM= 90, this procram takes 7 hours 4 nins. 
to complete. 

1.htrix Inversion . 

To invert an :1 x jJ m:..trix, R. 

Road in the data c~rds obtained from 
...,, .2. 

program 4 - an .. 1 mc:.trix . 
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1. Process in:·; Requireoents: 

This is a standard program: n~~ber 300 . An adcitional 
secti.:.n e;uided the punchirJC of the r·T dia-.:;onrl elements cnto cards, 

The M 2 eler:wnts af th8 inverted matrix ~1- 1 arc printed out 
in blocks, 5 blvcks or columns .... eros::; one pa3e with the r: nUJ.":lbcr 
printed at the top of Lach col~1. The values of the M din:onal 
element:J wer~:: ;mnchcC. onto carc.l.s for use in pro.3ran 7. 

2. Controls: 

General: 

Nil. 

Time te.ken to rw.1 the pro3rc..rn for r.I = 90 , is 
1 hour 4C ::;ins. 

?. PROGRAM lUI.:::E: s~,1C Calculator. 

Purpose: 

Main ProcL.dures: 

To calculate the S~IC 1 s (Squared ~.:iul tipl8 
Correlations) for the intercorrelation uatrix 
R, t o Ude as estin:<.ltes of communalities. 

Rec.d in the data cards from progr:J.m 5 with 
the M c.lia3onal elenents, r~ of the inverted 

t . R-' !!!a rlx, • 

1. Processinf Requirem~11ts: 

For each of the M dia~onnl elements, the SMC value is calcu­
lated from the formula 

':~~-, c j :... 

·-
where ~Jis the jth· clement of the inverc~ matrix cor responding t o 
varir:ble ZJ, j = 1,2,- - - - VI. 

These GMC 's are printed out in r ows and punched onto cards at 
the same time for use in pro~~am 8 . 

2. ContrJlc: 

General: 

Nil. 

There is one chapter. 
Time t'llccn to run the prc3ram f or 1.r = 90, is 
1 hour !).0 mins. 

8. PROG:RJ.Jif i.JAI·.':E: Rcpunching interc·.Jr-rel'ltion matrix. 

Purpose: 

j·.~'1in Procedures: 

To replace th<J unities in the oric;inal inter­
correlation ~atrix R, with corresponding 
s:.m vnlues. 

Read in the upper hnlf of the symmetric inter­
correlation matrix R, and the SMC values 
punched out in prosram 6. 
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1. Procc,ssin:- Requirer,1ent": 

E'lch unit8 value is replaced by tho appropriate SMCj value, 
where ,j = variable number: j = 1 t c M. The reduced correlation 
matrix (i.e. ;;ith SMC 1s as estimnt~::; of cc •. ununalities) is printed 
out with spaces bet?:een each of the ~;! set::; c,f correlation coef­
ficients. The reduced r.ntrix is also punched out by rowa onto 
cards for uoe in procram 9. 

2. Controls: Nil. 

General: Estimated ti~e taken = 10 minutes. 
There is one chJ.pter. 

9. P11.0GR.'..i,1 NAtVIE: L03. 

Purpose: To calculate the >Jigcnvalues <md eic;0nvectors 
of a real Syr'...:netric m::1trix by Jacoti 1 s tlethod • . 

Start Procedures: This a machine-code program 
Read in 
N: tht: order of the matrix 
Z: the accuracy required 
Y: zero to suppress the calculation of the 

eicenvectors. Positive to allow the 
calculation of the eigenvectors. 

T: zero if the lower matrix is to be read. 
Po3itive if the upper matrix is to be 
rea f.. . 

~.1ain Procetlures: l~ead in the upper or lower natrix punched by 
rm·,s. H8re the J.at:-~ c"l.rds were obt::J.incd 
from proe:rc..11 7. 

1. Processing RcquircwE;nts:: 

Ei,;envalue;:; and <.icenvec.. voro o.re co.lculatsJ "v;r the method of 
system"l.tico.lly reducing 0nch off-din-conal elements of the matrix to 
zero (within the o.llowed erTor Z). 

The print-out consists of 

(1) intPrroen.tion print inc of a '7't.o.sun .. of the convercence of 

(2) 

iteration. This ccm be suppresscc:: by cetting MI 25, 

each eiry,env'llue 
eit;envectors. 
in proe;r'1m 10 . 

cmtl its nuuber· fcllo·.ved by its ~ssocinted 
Thes <~ -raluct.. cn.n ctlGo be punched out for use 
Punchin~ can b~ suppreoscd by settinc MI 24, 

the upper matrix ir> re-calculated i.nd printed if Y> 0. 
is a measure of the accuracy of thJ rosults and can be 
sed by setting MI 22. 

This · 
sup res-
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To obtain nn intermediate print- cut (i . e . before a particular 
i t eration hns been completed) ~-~I 23 can· be .:.;et . The procrarn can 
thun b(; restartorl ty ste .. r t inc; to 111155 , unst:tt i n:; :.u 23 and · 
startinc . 

I • 

2 . c,mtro1s: Te> s top the pro,:;ram ~, Jraporari 1y, TEA state . .;.ents 
are i ncorporc.tec1 into it . Set r.n 27 to obey TEA No . 1 at any stage. 
Restart u::;ing Initin1 (Jrdcrs ·.--ith MI 25 and 22 (co•1piler No. 1 ) . 

For n 1o~. break i n runnir;,~ tho proc::rmn, the second TEA state ... 
tent can be usee . ~I 23 is set t o obtain an intermediate print -out 

:md punched results - t h ic stops at 111152. Set ~.:I 27 , s t art to 
111155. Uns c;t TG 23, start to 111150 . The cc.1puter can then be 
swi tchel: off . 

Drun stor a(·;e is required :frou !c:s.chine- code woru 6201 onwards f or 
N ~ words if Y = G, or for 2N 2 words i f Y> o, i , e . if Y = o, 
1J~l33 and i f Y>- 0 then N >94. 

Z can be al t ere11 t1urin : the run..VJ.ing of the pro.:;rrun by setting 
a new Z value into A rc~ister . 

G'lneral: To reduce the off:-diat:oncl elements t o<.. 5 x 10- .3 

10 , 

(i.e. Z = 5 x 10 - 5
) , thi s pro.:;;ram takes approximatel y 

77 hours 15 lJ.inutcs . 

PRC3-RAIJ NALIE : L02 

Pur pose : To check the vilue3 of the ei Jtnva1ues and 
eiL;envectors outained frur. .. program 9. 

Start Procedures : Read in 
N: t he ')rC'.er of the matrix 
Y: ~ny positive number 
Z: no sibnificnnce 
T : zero if tht- lower !;,atrix is to be read. 

Pv5itive if the upper ~atrix is to b~ 
r Gad. .i.i'or lJ ~ 94, use Compiler ~{o . 1 
in ev:tcnclot: ..;tore ::1cc1e. For l~ ~ 52 , 
Co~ ~-~il e:::- lio , 1 or No . 2 cE'.n be used . 

H • p ~ > } 1 ( " 2 "<) 1ua1n roce,_,urcs: nc::.c1 in t 10 :z· · ~ + .• ! nur:1b _rs thn.t 
represent the matri x o.nd t!.l.} ~.~ set:: of :.1 + 1 numbers , bein::; 

(1) th8 eig ':nvalue 
(2) the !1: d c;1onts of the oi:;::~nvector. 

T~'lc pro.:sr'im is desi0ncd to us'- the input onu -output data of 
}>rogra':l 9 di rectl y . 

1 . Processin_; H.cquire1.1ents: 

The proe r c.r.! generate'> t he Ml matrix A. For ever y ei e;envRlue, 
A, and associated eicenvcctor, d.. 1 the computer calculates 

.r"1. d-.. = y c.nc~ PT'ints Y as cnlculated v:::ctor 
>-.o.. - y an1~. prints th..: result, which shoulL~ be zero ideal ly. 



gl) 
(3 
c 
(5 

2 . 

The results printed consict of 

the oi :_:envn.l ue 
<~ mn trix row 
the ei::_;envcctors 
the result of the 1natrix x eigenvectors (i) 
the difference between (3) and (~), i. e . (ii) 

Controls: Nil , 

Genernl: There are 2 chapter::;. 
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Time of run for N = 9G, is 3 hours 35 minutes. 

11, I:dU'H.AI.I ~{Af,!E: Drm1 punch-out . 

Purpose : Tu punch-out the entire urQ~ contents onto cords. 

~hin Procedur.;s: 

1. Proc~oc in~ Requirement~: 

Since Prccrao 1.03 wac a v0r-; lon:: pror,;rn.rn. and since the 
cc~aputer ha(~ to be shut doan and moved in th~..; middle of the L03 
run , it was necessary t o store all the contents of the drum. on 
cards Vlhich could be fc:d into thc computer .::fter it had teen 
moved t.nd S· ~t up a~-;ain and the: pro_;ram allowed t o continue run­
nin~ f r om where it had b .d to b& interrupted. 

This is a :!lachine-code ·~ro-~rPo.m which cause:J all the drum 
stares to b.:: punchc<l out at 880 ':.'Or<l:J i n 10 minutes . 

Reloadinc wao ,\one by l o:tdin;_; the punch _ d- ou t da t ?. with IVII 20 
(to zeroise c1rur.1 sto:rJt; ) anr: then start in::; as from a TEA statement 
after which L03 continues. C•rder of sct:J cf cnrds dce:r: not matt.:;r , 

12, PROGR!'l.l\~ Nl~.IF: ?actor Loddinsu . 

Purpose: T·J sdect :,I · i.::;cnvalueG -~a set vcluc z, and to cal-
cul<:.te the fc.ctor loadings for each :Lactor !11. To 
cB.lculate the perccnt:!··e ccntribution of each e igen­
value to the t otal sw:1 of th: communalities of all 
the f::~.ctor:J, 

Start Procedures: R~~d in 
M: the nu,nucr of factors 
N: the number of vc.riables 
X: the toto.l cc.mm.unali ty (suLi of eiGenvalues) 

f or :t-,1 variables. 

:.~.in Procedures: Then fell ow the ·e·,genvalues and their 
associute(: vectors as punched in pro._;ram 9. 
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Proccssir:--: Rcquirem mts: · E:tch ei::;enval ue is checked to s ee if its 
v8l ue is >- the set vn.lue, z, (which is the vqlue of the Mth lare;cst 
ci~;envaluc:). If it is < Z, that <Jit_:;envc.lue and its vectors are 
di.:-recard e d and til -~ next ci c.. envill. ue is check< d. . If it is ~ Z, 
factor loading s arr; calcul:tteu from the fon-"ula. 

n " - I .. /\' 
U 'J - LA_ 'J · i 1\ ." . . J 

\ ( l ) I. , 1h where 11J' = ei .;envaluv of factor eigenva ue number j and c><;J = the l. 

associa ted ei~envcctor. 

These 'lre printeu out in one column. At the bottom of the 
colur.m, the e i grnva.lue nnd the perc(:nta:;e contribut ion of that 
ei:envalue nrc printed 

t t ' b t' )\· 100% percen aLe con rl u 10~ = ~ x 
'"' ( .l 

~ hd 
where the sy~bols havG the usual meanin:z. 

2. Contr ols: There is 1 ch:J.pter. 
Bstil"':J.tcd. ti..rnc f or M = 38 -1nd N = 90 , is 
35 ;ninute3 . 

13 . PROGiiA~.1 i.fi.1::B: II'Iatrix Rotntion - Varimax. 

Purpose: 

Main Pr ocedures: 

To rotate :tn ~.i x li matri x of fa.ctor l oadi nc::.. 
ortho,:onnlly. 

Read in the M x N factor l oadings obtained from 
proe ram 12. 

1. Processin~ Requirements : 

Thi s is ;. standr!.rd N. I.P . R. pro£:;r cm. Factors are rotated 
ortho.::;onally two at .... time and the complete cycle of I.I (M- 1) /2 
p:tirings of factors r upeated until the varimax criterion, v, no 
lon:3er increases . The varimax criterion is 

V = n f 't ( bJ-.t"' ,1 h: ) -~ - Z ( Z bJ· r~ Lj. ~1: 
2
) ;_ 

r=· J-=-' · J f ' ' J ~' 

which is to be ~~ximised . 

Results a re pri nted out in columns with the respective f~ctor 
number at the he::1.d of each colw.m 211d the new l oadinc c - t o 4 
decimal places - listed under c:1ch other . A communalities check 
is nlso printed, tb~ values of the diff~rcnce between each of the 
new and th..: old cc::ununali ties "bein::; t;iven. 

2 . Controls: Tol e ranc c- for variances \'ias set at 1 x 10-4 

and the variances had to a~ree within the 
~llowcc linit once. 



PRGGR.:.H NAi·!E : 

Purpose: 

Mc.in Prc.cec1ures: 
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f.htrix Rotaticn - Promax 

To rotnt ··' o.n ~~ x :: r:J.ntrix of f ' ctor l oac1ine;s 
obliquely. 

i~ead in t:t~' M x N factor l oadineo obtained 
fr::Ju pro;:ra11 13. 

1. Proccssi~ . Requirements: 

This io 3. s t:::tndard ~;.I. P .R . prot., ran. 

Factors ar c r Jtat~d obliquely dn~ r jRults printed out as in 
prograr:1 1:;. In o.ddi tion 9 the l :tctor correlfl tion r.1atrix i s printed 
out in nu.rnber-:.d colurru1s with unities in the diaton:lls. 

General: 

15. PROGHA!.~ l~Av!E : 

Start Procedures: 

Y: 

Main Procedures: 

The. tiT·~ taken t o roto.te a 98 x 30 matrix to 
within the r equired deurce of accurflcy both 
orthot;on?lly end obliquely (i.e. p 'ot;rams 13 
and 14-) r:as 22 r~inuteo 34 . 9 seconJs. 

Diyision of Data (Torrance). 

To diYide·the t otal scores on the Yariabl es 
"fluency", 11flexibility 11 and 11 oric;inality" 
on th~..- Yerbo.l and non-Yerbal se.ctJ.ons of the 
Torrance Tests of Cr eatiYe Thinking 9 into 
:_ equal gr uups . 

Re:ad in 
the uinil,tum Yalue of the set of scor es to 
be: classifiel1 
the maximm1 Y.llue 01 th~ saLle set of scores. 

Rea d in t he ~~ scor es on the Yariable whose 
scor es ar~..- to be clas~ified. 

The 8 equal score interYals for the Y:lriable are ccmputed , then 
each of the N scor es ar~ checked and classified into one of the 
8 croups . 

The print-out consists of the 8 Gr oups listed across the pa~e 
and the indiYidual numbers of th~ subj~cts f alline in a particular 
~roup listed unucr that (rou~ number. In addition, the same numbers 
are punched out onto cards, each group becinnin3 .:1 new card, for 
use in program 16. 

2. Controls: Nil. 
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End Procedur es : 

A runnin:: count of th ·~ t ot o.l numbor of in.Jivi<'!.uals in oo.ch 
c roup is made anl~ listed un.-1er th.) -:roup toc ·.)ther with the socre-
int erva.l J.t the ent~ of on,_ .~et of scores . The proc~dure is 
r epc:tted until o.ll v:'l.riables h:.:.vc hecn clu..;sit'ied. 

General: Th.::re :::..r e 5 chc.ptors . 

16. PROGI-{jU,: NAME : 

Purpose: 

Start Procedure~: 

Main Pr ocedures : 

Time pe.:: vurin.ble = 7 minutes, 

Division of ~to.. 

To divide sdected :3Gts of data into the 
8 :-:r oups listed b~r pro~:r:t:n 15. 

Re.J.d in t he nunb~:-rs of t ho indiviC.uals 
f~llinc in each Gr oup, i.e. the cards 
punched out by the pro.:__rau1 15. 

Reac'l in the ~l" individual scores on the 
v· riablo to b_ ~ivided into 8 c r oups 
accor din.:_. t c t 11e particular Torrance Test 
division L. f ~roups bc:in~~ used. 

1, Proccs~- ii'..f> Requirc:ments: 

The pro:~ran checkR th~ nunbcr of each inuividual score as i t 
i s read in, find: .. tho approprir~tc Torrance Test croup into which 
the individual fall ;; (fror.t the dat::. obt ained fron proc;ram 15) and 
prints out his sc.:;re on the variabl e concerned unuer the correct 
group nu.'llber . Thus tho ~)rint-out conci :::;ts of a headi nc showin:; 
which Torrc.ncc 'L:st v:~riable 1 s gr oups ar0 beir..e used ns a basis 
fer d:..vidin,.; up th .. S•1lecte..l variabl es 1 scores, the numuer of the 
variabl e being dc.ssified , the :3 ::roup number s anC the individual 
score.; i'r'.ll i:.:~__- in each .:;roup , 

2 . Controls: 

.End Procedure;:, : 

After each s et of r-corcs, the cor:puter comes 
t o r.. 115 5 stop :'n d can be restarted to 
rcr-l.c1 t ho next s c:t of s cores • 

Tht} procram keeps c. rUimin.::: t otD.l of the scores in each of 
the 8 e;roups and prints out the rJ6u.n f or each -~roup a.t the end of 
the classification of one variable. 

Gener:U.: Classification of one variable takes about 
~~ oinutes. 
There is one chupter. 
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