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åBSTRÀCT

This rêsearch êxanined ihe hypûthèsis that ditlêrences an

*ield andependelcê can bê acccrnted for b? Caffere.nces i¡ qeneral

r¡t€1liqenc€ {ql end spatial abll:rty {k). À pr€viûus factôr
analytic study {Verûan, 'l.9't2, supportj_ng tbls hypothesis us*d

i1ê1d indep€nrlence tests f-o help dÈf 1n€ th,- spâtí aÌ a bf l-.tty

tactor thus providrng a circular det]-¡3'!l_cn. Íhis study ¡e-

€xaminÊd this co:¡clr:s1cn. i\ ¡â!:tery ot ability test-s vas

ad!ìínist-ered. +-o 192 sub'ì€cts, the spatia_l_ alilrty factor being

de'tined cn-ly on non-ta€.1{ }ndepênd€¡ìce !êst,s. Ít sas fou]]d that
general int€lligencê and spatr-al abí1ity factors account fûr

aÌmost eigh?.y percânt Ðt thê sharêd variance arr:Õng god-end-FranÊ

T-êst, Grûup Inbèdd€C ¡igures têst a¡d Blocl( ¡€^s1g¡ test, suppÕrt-

:-n g tbe hypo the,s is .

CrcssgrcuF researcir is tj_mpôrtant. tor validat¡-ôn ot the tiel_d

:.ndepÊnil€nce co¡struct. A methoC for d.ëmonstrat.Íflq qualitative

egur-va].eÐce or I)sycho et"rj"c 1Ívâriaace prj'cr to nêki$g cros.sgroup

guant:-tativê cosparrsons ras €staþl_asb€C. Th!s ccafirmed r,hË

fj-çld 1nd€p€ûdênc€ t€sts as inì¡arl,ênt across agê anrl actarss sex

groups, idith one êxceptaon. Th€û age groÐp d-l ferånces rln €âch

test $€re s!c!.rn tc lle accÕunted tor by aqe group differences on g

and l(, ãs predlcted. 3aci.ûrs g a¡C k could. not accou.Þt for the

o¡ìe s€x ditt€re¡c€ olltai!èd oì th€ Rcd-and ¡rame têst.

'1he ¡esults as â group suìlport th€ hypoth.si-s, !¡ít_h 1nplica*

tions tcr future researc¡ d€sagns cf tnvestigatj-ll9 separai.:ly the

t!¡o tU-neûsiors :.Ilvc-tved" Tley support those #hô naini-aìn that



the taeld rndepêndenc€ ìt-lnens-rcr is unr,ra:ranted., bêíng redu¡ôent

{ith prÊvrous.ly estâb]..tshed cotc€pt€.
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CHåPT¡F 1

ïNTrO D ECT fOH

The purpcse oi thÍs t-nvestl-EatlÐÐ ¡{as +-c detersine }¡hethêr

ti€ld 1nd€p€nd€nce repEesênt'É a ccnstrüct distinct f ¡:otr general

intef]-j-qence a¡d spatj-a1 ability a:id to exanLîre test difte.r€nces

betceen agë and sex gcorips to 11€ter{ìinê s¡et ber grouF diff,erences

aÊ t]-eld i¡d€p€ndenc€ tests can b€ acccunted for by grouç

diÍfÊrencès in gereral intelligerìce and spatial âba1ity.

$ore spêcitical-Ly, it sas fi¡st d€t,ê¡ûíÐed rdhether or not tl¡e

cô¡struct ilf f r-â1rl r¡dep€ndence, rete¡rinq tc the var:.ance sharsd

þy severa-L neasures, rêpresents a ccìstruct disÈ1nct fxoa general

rnt€lliqenc€ {g} anC sFatr.a-l- ahility {k) , th€n the qual:-tàtive

€guivalence or psychcmêtrr-c l-nrarial:ce ôt tield :-nd€pênd€ncê

tests acrôss age and sÊx qrsuFs lras ðÉsessed, i:o de¿€rnin€ tbe

val.1dr-ty ot crossgroup quastltative cc$par.isÕ$s on th€ tests.
fi¡ally ôr-f€rences betHeen eg€ aod sex grÐups on f i-eld rndeç.en-

rJence t€sts ¡d€re stuCj-êd, to asc€rtain uh€ther or not these

rlrtterences coul'1 bê account€d tor by group dif -ter?ncê"s in

geÐ€ral j-¡t€llrg€lce anà sFatial abr11ty.

5TÀT Ert IIST o¡'THÊ PROBLETl

Tbe t.ae1d- d€ pendence -j-nde p€Ð d€ nc€ co¡cept-, slncê j.ts intrcduc-

t:.on ov-âr t$o decâd€s ago {l{.r-tki¡, Iewis, H€rtzmaï, $achover,

l{el-ssner f, Ilapner, 1954) has gen€¡ated rìuch reseaÌ:ch. Tlìis



perceptual*p€rsoÐaIity Cimeûsic]], lat€r Þtopased. tÕ he !art, ct
tpsychologlcal dift€rêntLattcnr by llitkln, Dylr, faiersoû, Cco-

deÞough Ë Karp, 119r>2) , âias charact.€riz ed as an ab.ility to
ovÊf,comè an e¡û*eddÍ¡g co']text. nêcent .lit€rature revi€ds {ler*
r¡ot, '19"I2; llitt(in Ë. Berry, 197b; ito¡n, l9'tó) al.ìd r€s€arch

¡i¡lj.oqrapli€s (t'¡itl<1.a, Ol-t¡lan, cÐx, Ehrlichnan, Iìa$[l ã n j.ngler,

l9i.l; t,lj.tki¡, Cox, !'rrednan, Hrj.shiftesa:) E Siegel, 19?g; !Íitkin,
Cox S $rj.èdna¡, 1V7bJ j-ndl-cate that olrer 25ü0 field ind€pend€nce

stüdies had been r€ported up to 19"1t. Thê concept stifiìulated
nuch res€a¡rh, âs F. E. !êrnon has noted,

Fartl? becaus€ ii sêens tc provide a new ã¡d får-reachíng
q:-mensicn ol rogn]-tj.on, dist].nct f ron .rntel-lig€nc€, anrl

partly b€cause this percepi:ua1 c¡aracier1stlc J"inks, ¡ot cîfy
u:i.è i! tbint<1¡9, ûìe&orLzing, €tc. but â-Lso uj-th p€rsonality
and ch.ild-reari.ng. {V€rûo¡, !9'1 Z, p. 166}

Ðespite th€ ext€nsiv€ rêsearch ccDducted, ,¡a considerab-lÈ gap

strtrl èxi.sts bëtïe€n the €!ìpj-¡lcaf tind j-ngs aÞd thej_r ad€guat€

coûcêpt ual izat icnr' {Ðu¡'ois & Cohef], 19?0, p. 416). Or, as Ein€

and ÐanfÕrth 119?51 phrase it, Í!Íhat has appareatly be€n d€n€Ð-

strated ôvÐr the pãst 10 yl:. is the reJ-iabillty cf a rèlâtion-
shl-p ot quesri_anabl€ val-irl]-tyr' {F. ú92), !¡achtêI { î9?2) in a

re-exan:,natioß o.t the concepts ût field ind_-peoriencê and dif-
tereûtiaticn po:-nts -t.c tuo seFarate strands i¡t th€ thecry- O]ìe

€mFhåsizes style and direct.].on ôf develcpftent and th€ organiza-
t.:-cn ot pÊrso$al.ity, thê cther cê¡¡ters around abilities and th€

across- tlìê- ¡car d {üal1ty ot ce¡taa¡ d€v€10pmèntaI limitatl-ons.
?h€ tests thêmselves dir€ctLy assêss noÈ a style of funct].aning



þut aÐ ab3,1l-ty tc tunctt-on u€l1 in ceïtar¡ types Ðf tasks.

The conc€rr! that the e$ptr1ca-1 relatj-o¡ìsbiÐs found bëtseên

t:-e1d l-¡depeIìdaÐc€ têsts and qra¡y cth€r measu¡ës nay result from

a Conmon leLat:-anship betlre€B th€ neasures enployed anil ge¡eral

ínte,lligenc€ 'cas raaserf by Zigl-er { 1963a, 19b3b} in reviê!r j-ng

liitklnr s boük. Signif rca¡lt rÊ.'|-ationsh j_ps betwee¡ iield

1rìd€perdence-type tèsrs and neasures of ].ntelligÈ¡ce hâv€ llêe¡

report-ed by many ]nvãstigators {B3erL, BradbÈ¡n € çalinsky, -l9bBi

Co¡rën, 1957, 1959; Cora.h, 1965; ¡1lict, 1961; GoodÊnough E Ka.rp,

19ó1; podell ri. phi-Lllps, 1959; Tburston€, -l 944). t{ost- ol the

3:es€årch on ti€LC inðeF€ndence hâs not cort¡olled toa 1nt€l.li-
geac€r Hacbt€1 octed a ¡eêd to êmpirically Cistånguish corre-

lates of t1€ld indèpe¡de¡ìc€ and thosÊ af cverall ]gr and t_c

çxamr-¡e ïhether sìtp€rrority i cth€r sp€cific aspect_s ot:. telli-

9€$c€ night aLso Ï1e1d si ilâr r€lationships. Cronbach {1J/0)
$aKes a r€].ated Fc.nt. Iì€ ¡ot€d that fùitk j-r measured tj€ld

r.ndepênd€nco by radically diyers€ metàods {multin¡ethsd apprcach)

aûd sho:f€d that h:-s tesi.s diveFge fron conve¡tioßa.L verbal t€stË,

but ta]-led to carry measur€s of 'tab1lity supposÊdly dlstinc+_ Ìrom

l1€.1d indÈp€nd€ncer¡ {F. 29'll tlìrough his rè5êarch. fnde€d,

Crantac¡ a¡d Drentå (19't2) notè that riitkin rs tests correlat€ so

sharp-].y sith tests cf fluid ahility as to srrggest rrthat ïhat

$j-t.f :-n call"s t t¡"eld dl"ttereatiat:-cnr is riûth1ng but g, asd he

of .iers no €vidêncê to dlsp€ì t.hls cr]-r*lcism,' {p. 422r. Tf the

stâba-lLty âÐd corrëlatês of mêasures Ðf f]ield l-ndeËenderc€ rêst

sn their relatio¡rshl-F !{ath üore genêrali,zed iÏìtê_L_l_ectual ab!}í+,}r

t j"€1d :-ndeÍr€¡dence qì-r¡us the rntelj_ect-ua_¿ cûnpon€nt nay }av€



lii'Lle or :ìo pr€Clctl"v€ pÐl?er.

CÕntrary tô øitß1,¡ts conclusion thât. fr€ld t_¡d€leTld.ence l-s a

¡roaCer exp_lanatcry cÐ!a=pt, ttel{i indepe¡d{lnce, as üeâsì:r€d by

these tests, may -be pârt ôf rather tharì distinct frc L¡tel-li-
g€nc€. Yerno¡ {1972} 1z} a tactcr analyiLc stu.1y, co¡cludêd that
fiel"d l-ndepelld€nce dc€s not d€ttÐ€ anythÌng dl-st.j.nct f roû¡ g and

k, äs detited ¡,y his structure Ðf 1nt€ltigence norlel of abili -
tj.€s. Part-l-al.ling cut j.nte].ligênce aûd spatj"al a¡j-lj-ty factûrs

fe duced. th€ ccrr€lations amo¡g ti€1d i-ûdepeüdet:ce tests to
near-zêI.r. Eis study tlas be€:l cit€d by cth€rs as evidencÉ fot
thê 'rnon€xistêricerr ct field l.ndependence despitê the uÈakness

that tlìê sFatj.al ;tbi-Lr-ty factÐr could jûst as readily be l-abe,led

a ll-el-d indep€nd€nc€ factcE. Tt rdas iûFÕrtant iheretr)re ta
reevaluate thi-s conclusicn, d=fining a spatl-al abt_lity tactcr
cnly or ncn-eûbedd:-¡g spatj.al têsts- This rêsêarc.h, then,

€xaei¡ed vlì€th--r Hitij.rts tests have ind€p€ndent iIlfcrnatj-rn,

lrh€ther tr-e-ld indeFe¡dence Ls a unique construct ôver a¡d aboïê

those of g and k and thus uh€the¡ predictiors coul-d be nade fron

it over and above thosÈ ftadÊ trcn nor€ conventional ccîstructs.

9rè1d independe.Ðce 1s coüc€iv€d of as r-hè resul-t ct a procêss

Õt indj.vi.dual develcpnènÈ; y.ung children percÊ1ve .1n a lield
dêperdent. fashrô¡ and uLt.h ag€ llecoüe nore field l_ndependent

{lCitkin et a1,, 1954}. IntraculÈu¡a-1 research provj-ries evidÊnce

that encourag€nerìt ct resourc€lu]ness end 1*dep€ndence in chil-

dren 1êads to greater t-j-ê1d l_ndepë!dËoce {l¡r-tlrt-n êt a1", 1962t.

Th€re has bee¡ consid.era¡¡e crossoül-tural research on fi€ld

iào€pendênce. t-tk.rnts dj"tter€nti atÌ an thecrv has been €1a-



horâtêd r.n crossc:llt.ural_ cont€¡t llv Berry {1971), I)a,rson {197'l)

and lJ]-ikan, ?rl-ce-l{il_Iaams, B€rtiIti, Christians€n, ûItnaï,
lamlnez and varl tl€ê1" {19?rr) . It suggests thaf_ childreâring
practaces encÕurag].ng i¡ìdepende¡ce, ioget-]rer üir-h a nob].lè huÞt-

ing ecology, foster the dev€lopm€nt cl field indÐpenrl€nce. ¡n

upbr1ngr-:¡q af socj_a1 trad.1t1o¡a.].:-sF inïclving ccnfornily tc
tanrly, religj-c$s a¡d po-litrcal" authority, ÈogethÊr with a

s€deÐtary agricultüral ècôlogf, produces tield depêflrt*xc€. The

crosscrJltural res€arch has generall,y b€e¡ caretully d€sigâed a¡d

ex€cut-ed, and has ËrôvidÊd part ot tbê ccnstruct validatlan of

f1el.d. j-ndepefidence. The theorÏ, the.n, i-s basÈd on observed,

pr€dicted ditferencês bètlreeÌì varjcus groups on fiâld fndeFet-

denc€ t €sf-s.

Sericus Íìet?¡cdological ditf icul.tiês es]-st .1n usj_nq têsts to!:

comparisoas ilcross -groups that ditter 1n sc¡te respects. Qìlanti-
tatty€ conparj-sons acËoss dj.tf€ìrênt pûpul-ations, difierent age

groups, d.rt.terent c{ltìrres and sc on must be interpretahl€"
BacÀrt.hux {1973) re-enphastzes the n€€d for careful- ât, tentlon tö
th€ tonstrùct valiriity of çhat nal app€ar to ¡e t.be same tçsts
çb€n used ia di:fterent cÐlt'lrra]' s€ttings" Baltes { l96tJ) pcínts

out tor d.€rrel.oIiñ.ntal studaes t.¡at quantita tlve ccmparisc:ls o¡

varaatlles ac¡css ag€ groups assum€s tix€d constrtcts. ?h1s is
r€emphasized by Ðaltes and N€ss€lrode {19?01 ',{ho nÐt€, age

gïadiênts and dëvelopnêntal cürt,€s r€sì_ Õî the crucaal_ assump-

tion, ltbj-ch j-s ott€n unt€sf-eC , ot f ixed ccnsÈructs, It ïûuLd,

tlten, be i&portant to ascectarn that the tield l-ndêÞendenúe

scoxes obtained can fie me ani n gl:¡lly and legltinatel,y cÐn0paf€¿



across Eroups. Th:s l¡ould i¡vo1ve deteroining tlìe dÊgree tc
wh.r.ch the .bas:-c tâctor ana-Lytic CescriFtj-cns r4!r{ain the sa$e r,ihen

scores are obtaarlêd f-con daft€reåt irûpu]âticns, Thj_s ñes be€n

reterred to as psychometrl_c rnvarJ-anci by Àttarìas {-l 9?1}, netr -c
eguival.snce by Berry and Dasert (19741 and conparàtave vâlt-d!ll¡ by

Irvt-ne {19õó1 . BerrT {l_r press} points oüt that 'rt-h€ r€qüirenent
.1s tlìat b€havtorai mêasüreúents {abseEvatioÍs, tÊst data, etc.)
shouid be strüctÐred iÌì sirìalar rrays !¿!èåI groups trf fo.e
comparf"sons agÃ-psÊ gronps arê al-loHa¡)le¡r" It coBld b€ thet
rertarn ability c¡nstructs ar€ qüalit.atively sr-nilar in dlffere¡t
graups alld that nìèa¡i gful gua¡titatj-ve comparisons ca¡ be üìart€

on t.he basis ot test scores and/cr tactcr sccresr ßcsi crosscul-
turar and developn€!ìtai a.rìvest.lgatrons ot fiÊld anrlependênce hav€

us€d or¡.ly on€ t€st wj"thÕut tirsi €st.ajl.lLshing that. such test
scor€s can be m,eani]]gIully ccnpared. Tij-s stnrly d.eterìnined the
psychomÊtric invarianc€ of the toading pattein oÉ t_he fie-ld
r-n dependenc€ tests across ag€ and sex groups and €xami¡€,1 th€
validr-ty ol crossgroup quant1tatlve co parisÕns ûf f iel-rl indeF€n-

de Írce test scorês.

It field iûdeFe¡Ce¡ce is not a uni-q1le construct over and abovê

nÐre ccnvènÈio:lâl constructs. thên ditferences bet$êen grouljs on

t-r.€1d ].ltdep€ndence tâsts ar€ be]-ng giv€r a superfluous int{:rpre-
tat:-ort. 5pecit1cal1y, snch dtft€¡e'r}ces ay t€ artifar-"s of group

dilterences in i¡te1l-ig€nce ard spat]-al atrt.Iitl¡. tf so, then

cÕntrcl-l-t-ng for thesè t.ro varialllês siould al:¡rì1nate gtoliF

dLtfèrences on ti€Ld aûd€F€nd€¡ce t€sts. The research oD socla_

lLzataon ånd êco1ûgica1 corr€-lates ot the d€vel_ÐpnÊ!t ot field



Lnd€pend€nce r{ru1d lhe¡ be s€en to be a verslo ûf the researcl:t

Ðn chl-ldhood experienc€s relat.€d to tbe {iê',¡elopmeït of int€11í-
gence and the developnent ot spatlal alrt1"1-ty. This research

detern1n€d sh€ther age a¡d sex di-tter€nces i¡ f iel_rl j-¡Idepe¡de¡c=

ca¡l be acccunted fcr by g¡cup dif fer€¡cê.s i! gêneral int.elligênce
and spatial a tr r,Iit] -

T BJJ ÐqI, f¡lITÀTION S

This sludy attenFted tÕ det€.rmi.n€ !ùhâth€r tield l-nd€pendence

as mèå.sured by t he t¡rree particular tests used rÈp j:{:sènts a

cc,nstruct dtstinct iro$ Ver!ìoûis 11950) âbility ccnst.rìict.s cf g

and k, anri did not attempt t-o d€termine ',rhether i t is distinct
trcn cther abr-.lity constructs such as Gìlif f ordrs {1967,)

structBr€-ot-inte1Iêct airilÍt1es, o.r lrhçthe' it 1s distl¡ct f¡an
Ðther personality constructs-



C¡I ÃPT ÊN 2

lIHE ãEV IEl,d OT. rìTj.ATED LITEEATUSN

TiIE CONCÐPT Or 318T,Ð I¡IDIPEIf DENCE

9ie1ri ind€p€ad:¡cê ref€rs tc th€ aþi1ity to ov€rccnê a

perceFtual.l-y enb€dd3ng cÕntext ãûd tc Fercçive itens as discret€
tr{lu i¡ac*ground {$l-tkin et af ., 1962t. iùitì<l-nrs coacept. ot
perceptual fiel-d :_ndependetìce ls cne aspect Õf a geìlera j- psychÐ-

Logr-ca1 ccnstruct 1,hich has been têrmed r-he qloba]_-articulated

dimension of ccgnitive functLo¡l-ng. The q1ûba1-articuìated

dinensio is of,teî con,sídered a coqnitive sty,lÊ (t¡itkin êt aI.,
1962, a¡rd 1s detls€d by Dyk aùd tùitk1n as lcll_oüs:

!iê co}lsid€r perception to b€ attrculated, es cantEasted .Lc

glcbal, if thê persÐn l-s abl-e to percetve itèíìs as discËête

tEom backEroulìd uhen thè t1È]d is structured {analysj-sl , aåd

tó impcse strtcturÕ oâ a fi€1d, and so p€rceive it as

ojrgaÐized, shen th€ tield bas rê.lat.ively little inher€nÈ,

structure {strücturing}. The coÏlcêpt ot articìtLataon may b3

app-ti€d tÐ expe¡ierce ot an ißmediatel"y preseÌt stimûlus
confj.guration (!€rcèpt1oî) a¡d to experience r¡ the rèaln of
sy$þo1ic nat€rial- {th1ni(iÐg). (1965, p. 221

T€sts ot f j.eld inC+perìdence assêss the enalytical aspect ot
t¡€ dinê¡sj.cû in perc€ption. FrEure I it_l-ustrates tbê h1e¡archi-
a1 ord€ring invclv€d in placing ti€1rl i¡dep€nd€nce in thrê

psychoìcgical drfiereãtlaticn ff,ane¡iork. ilr€atêr diffêrent:.âtion



Global-articul-ated dimensl-on
of cognitÍve functÍoning

\t\t\t\percepÈual- Lntellectual
field independence

P SYCHOLOGICAI DIFFERENTIATION

Artlculated
body concep!

StTucÈuríng

. ¡'igure 1

The Place of Field rndependence Ln the psychol-ogi.cal DLfferenËiation lramework
(Irom l,trirkin er al., f97t-, p.14)

separate ldentÍÈy specfal-ized defenses
Sense of Strrìctured,

perceptual Lntellectual



r"s assumed to b€ the result of a pl:oc€sil ot developmenÈ touaTd

gr€ater psycholÕgical compl€xlty. pe¡sons !iith âs artiüulat€d
cog!11tr-ve style qiv€ €vl_derce of ân art j.cÐ1ated bcCy concÐpt aûd

a rl€vêloped sêns€ cf s€paratê identity. They are said f_û slo-v¡

developed d.iftcrent j-att_on, Field indepêndent boys arê ûoxe

actl"ve, resourcetüll, sel-t-dl-rect¡-ng anrÌ .less affêct€d by socÍai
¡ores. They slìov gr€atea cÕnsist€scJ cf be.havl-or, üse inf_et1ec-

tua1 izatr-on as a det€Ðs€ lÌt€chânisn ral-,hêr thâ¡ ¡epression arìd

dtspl-ay gr€at€r clarity cf think].tg 1n corceFts such as spacè and

tim€ {lC}tki¡ et aL. , 1962't .

À coqnj"tive style by d.êf ].nitt_on rêpr€se¡t€ a sta¡le prefe¡Ênc€

r-n the fierceptual ûrgân:.zetion a d ccnceptual cat.egcrazaticn of
st1nu1i an th€ €ï¡viroam€¡t {Kaga¡l, gÕss õ Sj-gel, 1963) " å

peasoûr s cognitive styie th€n $ould have inportant co¡seguënces

tor has ¡ê}avior. The TÕrmatio¡ ot ccgnr-tive sl(ifls caì
reasona.bly be conceived of as deveLûpmental in nature and

nodrtrable by värlatic.rt in t-tre €nyarcn&ent. G.reâtâr dittê¡€ntia-
tian is å.ssumÊd to be t'he resul-t cf a process o{ developfient

to and qr€ater psyc:ralogica_l comFlexity. {lüch r€search has .been

d<)¡e defi"ni¡g th€ pårental- chiLd-rearing practic€s Hhich rËlat€
to dj-ftêreaces i¡ field j-ndependence. Fitk1¡r and associates

{19b2) Þfovlde evidenc€ that enccuragemèût cl rescurcefü1ness and

:fldÐpenCênce j-n chj-1dren åeads ta gr€at€r tj.êld ind€pèrdêÐc€ a!j1

psychol-ogica I d tl è re nt ia tiorì.
The field 1rd€p€¡ìdetce concept arose f¡cm "3tudies j_nto co¡.sts-

tent ind:-viduaL d].iterencês alr lart_aculâ!' situaticns, particula¡*
-fy tbe r€s€arch of tbe G€stalt psychotogists studying tàe
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1rûFÕrtance cf ccrtextuåì tactû-rs ilr pê?:ceptroû. GotÈschalclt

{'192ó) studied thè percëp+-1arì af slmil-e figurês cÕntained ïíthin
complex patterns, ile coqstruct€d f'.h€ Gcttscbatût ¡,igure Test erld

tound that, êas€ oI perceptl-c:ì of the siinpl_e tigÐre varied
åcccrd!-ng to the type cl conplex nasklng tiqu:e userl .

0ther res€archers, usíDg variatioìs of cottschaldt's tiq rÊs,

turned their attentiôn to ârl anafysis of th€ data ir¡ têrrìs o{

r.sdivj,dual diÉfereîces. Íhurstcne {1944) reparted corr€lations
of .¡{1 and .4.3 bêt$een +-wc torms {rt th€ Gottschaldt figures Test

êÌr rl his Prinary $entai ¡.b:-tities Space Test. .Ã,1-s c, he obtained

ao.rr€laticns ct .5? a¡d.51 b€tl¡e€r] the tfl'o torm,s Ðf the t.est ðn.l

the Kohs Block Ðesrgn lest, coûsidered to measure non-vÊ:tal

a¡al-yt1c and synt.hçt.ic rêasôrling. Thus the pêrcêptual process

]-nvo1vëd iß t.h€ cottschal-dt. figuËËs ?est cannot be explain€d in
terüs ot the structu e Õf the f i€_]d aLanê,

I,litk].rì and åsch { 1948) began experÌnênt1ng 'ï,r it tr sj-tuatj-ons
j.nvolving the p€rceFtual property ot upriqht.. ThE experine¡ta1
s1tuâtiûn têstêd the p€rceptio$ ot th€ dj-râction of a rod in
diftereât surroundl-ng ti€lds. This is the Rod-and-¡'ramê test.
Àgar¡, an ortlìodox Cësi-*a1t ì¡t€iprêtatj-on ignor:_ng j,nd].vj-duat

dift€rences ras unsâtisfactoay. fiitkia and Asch tourd tÈat

a]-thougb son€ sut¡ jects juCged thê direction ût the Eorl inCep€n-

dently of the pôsitioD of th€ f ie.ld, cthers percel-v€d the rod as

upr1ght only uhen it ..,, as parat-L€l çith the axÊs ot tbe f ield.
The conc€pt ot tÌ€.ld depende¡c€ energe{i from thesê studiÊs ot

situaticns cc¡cerfì3.ng percepticn of the uprigbt. The resuli,s
l.ndicat€d 1'id. indiv].dua.l ditt€r€nces âxd. ii.eld d.epêndence 1¡as



detr-ned inÍtiaa.Ly bi' perto¡nance t-û thesê situatlons. Various

hypotlreses l,€re consldered in an ai-t€üìpi ;-o accDu¡t fc¡ ti:ese

individual drtfërences" o¡Ð hypc.hesis accÕunted Tô¡ the n€rcep-

tual ditferences tn Lerms of ditf€re¡c€s i-n abl_trty to ov€rconÊ

an +nbêådi¡g contêxt ar f_reld. Thcs€ fre cple who seem to fínd it
dr-tticul-t tû separal--€ aa ite¡n ircn its ccrt€xt i.rere termâd tield
dep€ndênt. îhcsê people ÐJìo lre !:€ a¡l€ to s€paratè an tten fron
r"ts coûtext sere tersìed tie]d indÊpend€nt. Gênèral popuLation

pertornances Ía¡ged in a coÐtinuum. To test this hypoch€sls. ard

to extead the analysÍs tc siÌuations nct invclving p€rcepr_:-c:t of
thë upr:gtttr id:_r-Ài¡ {1950t dev€l-oFed an lr¡beddeC g,igurês Test

{E.fT} based on r-h€ c.ttsctia.}dt. ¡' j.çur€s T€st. Agäi¡, wíde

].ndívidìlal differÊncês t e¡e observed.

.ån exten.si-vê study by 14 i.tkj-¡ì arld co-$ûrkërs ( 195{) sho}d€11 the

n$terlded !igürês T€st. to -b€ hig¡'ly reliìtêr1 to the Borl-and-Frânc

Tesi; ê¡d to a Ðody Adjustm€nt îest invol-virìg the perceptic¡ of

the pÐs]-tion of t]le bôdy rrithl-¡t d]-tfê¡ert f i€J.d.s. Thes€ fj_nd:-ngs

of ccnsislency :-n rndividual. fun{tioni¡g iî thÊse sÍtuat.1cns,

support€d the b,ypcthêsis tbat ati'iLity to ûvercome al €¡ìtl€dding

co:¡text is c€ntral to the tiêld deçendenc€-i]]d.ep€ndence d]-Den-

slcE. üÕr€ râcênt sr--üdies have co¡fìrfted these tindings {ÍÌrtkir
et al., 19h2, p. 44) . Correlations Þ€tïeen the EBþedrled FígürÊs

îêst and a Eccn Adjustnent Test inTolTing t¡e subj€ct sit¿j_ng at
a ti-lt adjusting the ¡ield to a pÐsition täat he perc3ived as

upci-gbt, Têrê nct sign.l-f l-cant" ûitkin a¡ d co-Er-orkers {19.54}

slrgg€st€d that perc€pt1cn an tÌìe Roor Adjustmè¡t Test is ¡ot
¡as€d on th€ a.D:-litlr to ove-rcon€ an enbeddiriq fiêld. Sathêr, t.he
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têst rÈquires t"h€ suþiect to evaluatË tlte posit:on Õf t]ìe tlc1d

l-Èse-Lt and the¡s is nc surrcundirg cont€rt. The iest 'iras drolJped

tron thÊ tratt€ry.

ûne j.mpori.ant tirìd:-ng ot earlr-€r studl-Ðs 'tas that ycung

chal-dEe¡ t€nd€d to percej-v€ in a fi€ld depeßdent- fashion âl]d,

!{r-t ir â9è, b€car¡* mor€ f teld indeçendent {lt j_i-kin et al_., 1954) .

Th:.s observatior plac+d the research within a developmenLal

tra$ê$orl< and l-nplLed that- the ti€l-d dèp€¡dênt p€rcêpt1cn j.s ¡nore

¡üdlmentary. I¡divLduals vhosê p€rception l_s relai-ivêly f ie_Ld

deFËrdênt ney have madê 1ess progîess in qelerâ1 d€veloprìen+.

toilard great€r psycholÐgical ccnplexit.y. thé resea¡chê¡s sug-

gèsted that the aspect ot psyrholcgical develôpmÈJìt- .ínvo1vêd

n:"ght be degree ot ditfêre¡t-ratàcn.

Ðittereåtia+-fcn is vie:{ed as ihe result ot a process of

d€vêIopnent toHarrl greater psycholog]'cal cûnpleJ.ity and refers tc
t-he conplexity ot th€ sysÈenìrs structure, to ih€ formå1 rathêr

than the content aspects ot a systêm.

¡evefopment tû¡raad g¡eater dl,fterentiat-iû¡ invÐlves progress

irom an initr-al rel.atively unstructured state lrhich has anly

l-imit-.d sêgregation trôn the ervirÐnment, to a more struc-
tured state, Ðh1ch has rel-ativê1y defitrte iloündaries, a¡d

rdh].cir is capabt€ ci greater speclticj-t.y of tuncti.or]. {!ùitkin
et al. , 1962" p- 221

Soûie of tlìe rrays r-n e{hl-ch degr€e ol dift=rêltiâtion nay

€xpr€ss r-tseLt r-n vari.rus psychÐl-ogícal ar€as øere J-nvestigated.

Charactêristics ot êarly and Ìatçr f ììnctj-onj-rlg u€rê tak€n as

rndicãtors cf 1€r,Iê1 at dl.tferentiätic¡- Greater diiferêntratriûn

1-J



rr more ltn]-tëd ditter+ntiat]-on is vi-Ð$ed as thÊ conmon dâfìcÂlirâ -

ticr ot the châract€tistics in each patterÞ. ThÊ hypotiêsis

gu]'d]-ng the research ïas tërmed th€ rrdatferentiâtion l,ypothesis'r

by lilatfi¡ and cc-¡rorkers:

SpeclËrcalIy, tfie dltterentlatj-on hypothêsis prcpÕses an

Âssociation anÕng th€ charactêrrstics af greater or more

lini-terl ditterêntr-atr-on, identitied in the co¡tìparison of

eär.l-y and later tunctiûnr-ng j-n each of se'Jêîal psychoL ogical

areas: degree oi artj-culatiûn cf êxper.ience of the sÊl-t,

rêt1ect€d pârticulally in natu¡€ oÍ. tbe body concèFt and

€xt€nt of devel-cpne¡t of specialized, st¡üctured, cortrols
and deten.sês. Impj.r.cit in t¡is hypÐthesis is the vier¡ that

greater irner ditferentiation is asscciated uit.h grea'ler

artaculatioD ût expêrience cf th€ rorLd. iü1tkin et a1 .,
79b2, p, 16)

Th€ focus of thê research ças ôn 1¡dividuaL self-consj-stÊncy

l{i-th resp€ct to chåracteristics ct di-.tterent.iatroa. Indicators

of dittêrentiat-rcn rncl-uded a t€ndency to experience the sorld âs

analyzed and structì1red, a ditlerentiated seìl retlected 1Ir an

art1culate.j bÕdy ccìlcëpt a¡d rìeasured by figu¡e dra¡¡åâgs rat€d on

a sophr"stlcat].on-of-þody concept scale, a sefis-6 of separat,e

1d€ntity, and specialized, structuÍeC dêÈenses and contrûls.

Each indicator sàs rFeraticnâlized and. data Her€ cbtâinerl i'rcn a

battery of tests ci perc€ptua1 fleld Cëpendence, a seríÊs of

prob-Lea sôLvi¡g aqd int€l-l-igencê t€sts, pro jeclr.ve tests and aìì

:int€rvie1," and support tÐr the dj-tter€ûtl-ation hypothÊsis úas

tound,



The resBÌts cotìcerning the perceptuä1 and j.ntel1ectua1 t€sts
por-¡têd tÕ thê existencê of a sal_ient cognitiye dÍûensio¡ rdhich

!ùas teroed the global--articulated disensÍor of cognitive tunc-
tj-oning. Difterences in th€ perceptual fÍêld depend€nce-

:ûd€pênd€nce åinensic$ appear to ref.].ect di-fferences chafact€ri-
sitic of thÈ inrlividüaLrs g€neråL cogniti"@ tuncfiol}j,ng, intel]ê-
ct-ua1 as '!re11 as percept-ual. Th€ extrenes of this cognitive
dinê:¡sion sere labe}1€d g3-obal fi€Ld approach a¡d a¡alytical
f i€1al approach.

three subtersts ot th€ fiechs]er I"tè1l-iqence Scale for Chil-
dren, . Ð,Iock Dêsiqn, Plcture CorspLeticr¡ and Object Àsse bly,
l-oaded beavily or the same tactôE as the thr€€ tests o.f

percêptual field d€pênd€ncê. åLL Èhese tests according ho the

rësearcàe¡s s€en to require the abi_lity to cvêrcomë an emb€dding

co t€xt a¡d this abil1ty, sàen deveLoped., nakes possiirl€ an

analytical and articulated nay ot experienci¡g, Sh€n uãd€vèlopêd

it resul-ts in a {tlÕbal lay oi experie¡tcing. Th€ researcbers

def ineil t¡e types of eTpe.rieDce as f,cålo'rs:

Ile have used the t€rû rra rt.ic ulateC', for experi-ence whicl¡

tends to þe both â¡afyzed anil strÈctured. In cûntrast" iÌr â

nglobaJ-rr 1ray of €xperi€ncing, a stimnluË fiÊ1al that is highly
structur€(l rs experienced as stxcngly cohêsiTê, a stimulus
fielå that is anorphous is expêrienced as rague" {Uitkin, et
al., 19å2, p. 223,

this ol¡served rê]-ationship betsee! percepiual and irlte.llect{a}
tests accorðing to researchers, süpported the d i f fere¡t j.ati oì:ì

hypothesis" gitki:r r¡o te s:



Thus th€ f r-e1.1-d€pêîde¡ce darìension is rêpr€s*n+-€d by p€rfor-
mance on portj-Õ¡s ûf stan{iarC int-e111_ge¡ce tests. The B,1ock

Ðes ígD an tac+, p¡ovid€s an exÕÊ 1l erli flì€asüre ot f í€ ld

depeÐdence, anC it has been us€d far this purposê in sevcral

ot the cross-cultural studaes. 1156"1 , p. 23 ll
The rnvestagatic s of llj-tkin and co-qorker,s thus proq!:€ssed

tar lreyÕrd thê ear-ì-y studië*s ot indiyidual d:fferencês Ín
perceptual- fie-Ld depe¡dence. Resu.lts at ëxt.ensive reseârch

indicated that an indivj-dual !s general rûod€ ot pÐrceivÌng Has

l-r-nì<€d t.Ð a Eide variêty of Fersûnal- chaËecterisitics. noreûver,

th€ patternj.ng ct the resu_lts sìlqge.sted a cênsist€ncy !rlraÕh

p€rvaded a qreat mâny âreas ct psycholÐgicaI tunctiDÞÍng
pèrceptuâ..L, ¿nt€1trectua1, emot:.cna1, noti!at1cna1 a¡ìri social.
Thê g]'obal-art:-culated cognitivë style has b..€en s¡o¡rn to .il e a

consistent f€ai-ure of asçects oi an j_nCiv]-dual!s ccqnitive
tunctiosr-ng, ar{, a +-e:ìdèncy towa¡d a more q1o}al ôr Ãìor€

a¡ticulâted style characterazes a¡ ind]ï -düat¡s approach to
ce¡tain perceptua]- and 1nt-€ll€ctnal tasks.

TTEiÐ TNDEFENÐ3NCE A N ¡ .T N T ÊI, t I G3I{C E

The conc€rn t-hat ma¡y correlations bet,reÐn fj.eld ird€pendÊnce

and othêr nì€a.sures nay result trc a ccmmo]l relaticnshiÊ b€t$eÐn

the n€asuïes emF1oyed a¡ri Level ct ccgnitivê abii_ity #as ral-sÊd

over thirte€n yêârs ago þy Zigler {1963a, 19ó3b) and fÌas been

€cho€d .by naay ctÒers. The Em¡)ëdded îiqures ?est CoÊs not

cc,rIêlate bighìy tiità llechsler Iocafrulary and Comprêhensron bul,
as Ðotêd already, cocrelat€s rd€l-L witb Black ÐÈsigD, ?icture

1ó



Cospleticþ, Clrri€ct Àsse:¡bly and ;{az€s, vhic!ì a!:e gen€râIly

Iegardêd as ûÌeasuT€s of flurC or ana_lytic atrllrtl-ês and cc¡re-
Iat€s at l€ast ,50 {-1*-h I,¡ISC Fêrfornance I0 (GÐodeBough f, Karp,

1!ó1; t¡at"kin êt 41., 19ó2) . Cronbach (1970) not-ås, ¡rSlnce q'È

kacs that hi-s tests are substantlal_-ty corrêl-àted r,.rith g, r{e ar3

not at âl-1 certaan that r f tej,d dep€ndencÊ | j-s aåythinq mo?:e than

a neasure Õt genêral adaptLve afrility" {p. 297). g€ adds:

That l-s nôt lo say that !¡itkin.s tests havê Ðs independent

i-nforûìation. Th€ dr-ttj"culty is tt¡at studr€s l1ave ¡ot iso-
Lated anC validatêd the sj-gnrTicancê ot th€ 1ndepelìd€nt

cont..ribution ot the l€ss-Õonvenl1onal kind Õt tes,.. {Cron-

.¡rach, 'l 970, p, 62u)

In Ciscussing validat-ron r€sêarch of the ilel_C 1nd€p€ndenc€

construct Cronbach t€nar.ks that tnè big guestfon ts wheth€r $ost

of the results arê sinìply a functaon ot atrilitl¡" ?he personal-j-ty

r-nt€rpretation, iìe says, coul.d be call€d suFè.rf1uous, bul styl,es

of r€spons€, r€sistance to distractío¡, lesponse Èo risJrT,

châ1lënging s-:-tuatj-cns, €tc., arê an important part ot rijàel

ab-Ll1ty tesits measüre. iì€ retut€s tbê cr j-tics r,Jho Ðay ¡,¡a nt to
caLL the_gbiLiSy i-nterpretation süperfluous, statrng:

eIY is a têst of naxleum Ëertornance; tbe 1ÐF*sco rrnJ

sìÌlr jects arê d.cißg tne best th€y can. À style can be put

asidè i{hen it i.s disfunctiona-l, Since the Lo¡r-IfT subiect
s€ems unabl-e to sh].tt to aa analytj-cal r'stylêû, }¡e is shcçrnq

a dei.!caency :.n â¡aLity. {Cron.baclr, 19?0. p. 630)

riacht€1 119?2) pic&s up the algumÊnt on tl-eld ]-adependÊnce aìd
cog¡itj.v€ styl-ê by poj-¡t].ng to tT{Ð s€pa¡ate strands of [tl-tkj_nrs



th€or]¡, one e$phasÍzl-¡g sty-lè ard dirêction ot d."_,1,e1opnent anC

the orgân1zat1on ot p€rsoaalaty aod the othêr cê¡terírtg arou$d

a-bt1l"tÍes and the ac ¡os.s- the -Èoa rd {uality of certaj,n dev€10Þ-

Ðental 1j-mltatl-ons. H€ also pojnts out that vhat is Inost-

rl1rectly ass€ssêd is not a style ct lunctioning ¡ut an ability r_c

tuncl--ion eell 1n ce¡taitn types of tasks, that is, a conFÕnent ot
int€Ilegence- He Foi¡ts to a neèd to empirical-Ly dist-inq.ùish

correlates ðf ti€ld independêficÊ and those of ôverâtr]- I0.
Th€ d.t--sta¡ctron ll€tçsen cog¡itive style ând cognitive aÐi_Li-t_y

1¡ rêlatíoa tÕ thÊ gLaðal-articìrlated di_ ensiôn has been queriÊd.

þy ?Jëisz, OrNeiLl and C'NeilL {1!"/5) !¡ho nÒte that ít is aû

tmportant assu€ l-n resêarch at the inte¡face of pêrsonalj-t.y and

int-êl.lectuâl- deveLopoenÈ. They fcund that 52þ of l-he chtld¡e'ls¡
EF? y¿¡l¿¡se sas accounted tor by its corr€1atJ-o¡ with mÊntal

â9€r ald thë stre gth of a secotd theor€tìcaI-Ly j.nÈÕrtant

lrel,atio¡lship deriTed larg€1y trom their nutDal corr€l-âtion r,rith

üe¡tal aqe, Tbey caLj" tor a re€Xamination of the ìarge ttÕ{iy of
rêsÈarch on correl-at.es ot tr,e1d indepÊ¡d€nce cited as validation
tor thè glctlal-ârticül-at€d cogr)1 tive stylê construct _ As they
pÐj-nt out' most vel-rCatl-on êvidence has b€en gathêled !¡lthoui
LeveL ot cogn j'.tl-ve atlil-ity or ûeütal ãge ccntrols. y et Rost of
the varl-abl€s ar€ known tð vary ¡lith nent.al- agê.

The r€lationsh:-ps bêtBeen tt€ld Lnde?€nde¡cê à$d many other
variables, such as genêral i*teÌ1r_ge¡ce, sFatj_al ability, creati-
vJ-ty, masculilltty versus Iem:-¡)anl-ty, jntrov€rsion v€rsus extrav-

ersrolr, etc., have ir€en noted by vernon i1969) yl¡o sugqest.ed

thåt, gj-ven the substant-.ial corr€lations fcund tletu€en tj-e]'d



:-ndeFendeilcê têsis, pârtornar¡ce silt,t€si:s of øItjC and JAIS afìd

var,]"orls t€sts oi spar-ial afJi_ltt1es, fie.l-d indeperldence nay be

sr¡Ssumed urld€i the constrrcts ûf ge;ìerâl inteL]-iqe¡cê {g} and

spatr-al ability ll<). Dubc:-s and Cohen {1970) alsÕ sì¡ggested tbat
l¡"€]d ]-rìCêp€ndencÐ shonl-d be regardêd as lart_gf rather tha!
distirct from iDtellrgenie. If thls j-.5 so, i-L tìas implLcatÍons
tor the val-tdaticn research of tield iDrlependence, for if oBe

wishes to stud¡¡ fi€lC rndep€ndencê !€r_se rêgardåd as part ot
Ìnt€iligêIrce, !c cc¡trol for i$tê1ligênce ¡ee{:l be €¡ûp1û}¡èd, It
r-s t$l-y if one :rished to study the unique, pÊlrcêptua1 aspect of
fi€ld indâp€ûd€nce d]-stl-nct t.rom any aspêcts of intelìrgence, if
indêed there :s any ìlalguê conponent, that scne type of cûntrol
must be en p l oyerl,

ThÈ tro maiÐ st:tucture-ot-ilte-LåígeåcÊ theÕries today ar€ thê
h1Èra.rchial theory of Ve¡ncn {195{1 , ¡9Õ9) ând tbÐ mrltipte f actÐl:

theoÈy ôt GuiLtord {cüaLiord, 195b, 196?; Guil-ford E !iÕeptn€r.

19t11". Th€ hl-erarrhlal viev pcstulätes that 1¡têll-€ctual st.ruc-

t.ure nr-ght best bë unC.erstoÐd in terns of a hierarchj-cal ordering
of abilatiès, .,¡l-th brcad factols that account fÐr perforn.ince t¡
a ide lang€ ot tasks and, bêtow these, n{'ae sp€cit1c t.ask

aþl-l-:-ties. cutltÐ::rt, s node] post latès a trigran of f ívê Ðp€ra-

tj-ons, operatinq on tonr possi!ìle conle!ìts tÒ produce sl_x

possi¡)le products, eac¡i oi th€ 120 r€sulting ceJ-ls ¡ep¡sseating a

separ¿te, crthogcnal ab.l"ll-ty factor {see figures 2 and J).
T¡e Citferences b€t'd€ê¡ tbe lì:.erarchical and multipl€ iactor

theÕrj'ês arise partly iron the use ôt ob-jective versüs suþjÈctiv€

factor uìethods {Hor¡, 'l 9ó7) and the use of heterogen€oïrs v€rsus
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hÒmogenecus pÕpu-Lå.tions. ?h€re is no spÊcit.lc proc€¡ju¡e ior
extracttng â hl-eîarch]-cal structrj.xe tram a correlatiÕn mat_rl-x"

Standard obieci-ave procedr-r¡es tcg€+-her ulth sujlstantlve raaso'li.nq

arê useil" 1¡êctcr marl<ers using standard rotatlonal proced u¡es

could be userl or a qeãeraì factûr could he extract€d first.
Gu:.lford uses t-be sr.bjectrv€ procrustia¡ mÊthÐC Õf rotation to â

.bypothesiu êd targ€i- {c1itt, 19öb}. ¡lorn {19?6} notes that
Gu:-liordrs structure-ot-intell_igÈûcç {S.I. } theory as unde.r

attâck primarialfy þecaüsÊ of ov€rly su¡jectlye mêthods rt proot

ai€ used to srpport thê theory. Subjectrvely in thís Conte.xr

reters to ôv€rtactoring and to tarqêt€d rotåtl-on" cu.rlfordr s
theoretfcal traneÌ¡ork ts reject€d tor use here âs it can not ,r€

regarded as based sol¿dly upÐn €npirical evidËnce ([rmstronq I,

50e.[berg, 19ó8; Gui]-tcird, 19 ?¡i; Hcr]l ¡j. Knâpp, 1973; ]tunphr€ys,

l"lger¡, ¡{cGrath F, ¡{o:1tane-¡.l_i, 19b9) and stå.nrlard olriâctj-vÊ proce-

du.res sllch as varl-¡nax give results i¡corìsistênt lrith pr€dict¡ons

trcs the structnre-ot-l"nt.el-ligence theÕry {cuiltord E Hoeptner,

19b9). Pawlit {19?3) notes that çui,lf ord rs S. I" nodel

presupposes a su¡j€ct popu.!aticn ot 1Ofind1vtd¡ra-j-s {fi}j.ch is j 0oo

tj.mes th€ populaticn ot the USÀ") t_f factors a¡ dichoi-anizerl

r"nto hiqh a¡d l-cH 5. f , abr-Lity and each 'rquadra¡t'r of the
hyperspace is to -i¡ê occupied ]ry at least one indavidual_. i,aost ct
the space is empty spac€, Ue quest.ions ïheth€r th:s is a

parsinonj-ous repres+ntatiÐn oi data. À thêory nust serve a

descriptiye. ¡€ality representat:on fu¡ction âs ',yelt as a

ieúristic functtcn, allrl cuilfo.rdts theoEy has bêen sub'jected tc
nuch .ritj.cis:r on this basis {Carro]'l- , 19b8.. j9?2: Crônbach,
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19.¡0: Ìior.0., "l.910, 19'!¿i tlumphrêys, 1962: ?hÕrndike, 1966) .

Ifl quest Õl -r-lìe relatiÐîship ¡€trj€en fiêld tnd.epeqdence a¡d

nor€ cÐnv€lìt1o¡aI intelligence or abl,,Iitl¡ cÕnstrrcts, Vêrüants

{tr950} hj-erarchial- theolry ot LntÊ11j-gercÊ uas usÈd as a !!cdêl.

Cro¡bach {!9?0) sees thls aodel. as the most pritnising !¡ay to viÐi,r

abilitiês, and j-ndèed has put f c¡roard hls c$n v"rsio¡ ûi a

hierarûh:lal stl:uctu¡ê. Th€ ccncëpt ot qeneral :.n tel'ligence
.bo$eÍer is essêntial j-y atheorètica1 ¿¡16 yielðs .ll_ttie j_nf ormatioü

abou I psycrrologrca-L Frôcesses !úher€as the ¡lif f e.reni j"aticÐ theo:y
devëloped arÕund th€ tests ol f j"ê;Ld ind€pêndence n€ets the
tr]-t€ria outlin€d iry Eckêns¡erg€r lcr â r-hecry tcr crosscultll¡al
res€afch:

ïn bas1c crosscultural- rêsêarciì re shoufd seek tire kl_nd Õl

theory that neei_s tàe f o.L.l-ou j.ng deaan,a.s: It, should t e
tormì¡1âted .rndepe¡d.ent Õf a specj_a1 sample. It shÕul-d

exp.3-icrtly contaj-n assumptj_ons about interactions bÊtïeen

l.nd]-vrdua.l and his env3rcõnert. AnC ii shruld .be dev€.lop-

nêntal in ¡åt.urê. 11972, p. 1043

lritkiDr s therry i-s dçrJ€.Lûpm€nt.al and iãd€pendent cf thè

sampl€. V€rno¡ {19721 notes that there is r]o reason nhy

psycholÕgists shouLC nor- use a cÕrl,sÈruct which overl-aps qir_h

othêr ccnstructs provlrled Èhât it coost1tutes ã .Ììeasurâb1e,

un:-tary factor and lêads to fru]"tful hypotheses, Th€ field
1ndÈperdence cÕ¡struct €sp€caally in crosscultu¡â rÉsearch has

1êd to ftuch hyFothesrs testing r:esearch {f¡itkin, 19b?; Hj-tkin å

8erry, 19?5J ar¡.i nast 1ìkety lrilt he retailed whêth.er or not ít
contains intor atiûr¡ allove aì:ìd beycr¡d g and k. Neveithelass it

?_3



is of bot-h thËoreticat and practica] inter€st to dçter¡ine
th€iher or nct the concept of field Ía.lepenCerce i.s sof el-y <1rì

ab:"1ity and ca¡ bê su¡Jsun€d under Verncn rs strilcture ot a¡i1itiÈs
model. Conversel!¡, th1s su.bsuiìing r4rculrl ¡epresent a 1r!portant

êxtension ct vernonr s nod€] giv€n th€ e3t=nsive reseâÍ:ch bas€ ånc

lrculd supp-Ly parts ól tlre nodel tiith a nore adêquat€ d€velop en-

l-al" ist toundai-iJn.

tiachtel {1972) earns that the ccnstruct rfi€Id indeperdeåcel

rêt€rs tc varianc€ shared by several measures, and Verno¡! {19?Z}

notês that any sj-nq1ê te sj-, is only pertia].ly repr€senÈative" Sny

study of th€ constrìrct rriaeld Ìndepe¡de¡cert shoulrl be cog¡izart
Õf thi.s. I{cst prevrous studies on l-_hë rê}ationship bet¡¡een tielC
inde penrte nce a nd ].ntellrgence havê consl_d.ered onty irte.rcorre]a-
tions at .best, or hav€ used soa€ of, üuilfo.r{t rs S. I. atrilities
as r€ferences (Eergman t Erg€lbrektson, 19'/.t: i{os, Hard€.11 &

!oycê, '?9'l4] 
"

Ol}e study ].s of part.ÍcüIar impcrtancè, in aildressrn g the

guestion of vhether th€ tt-eid ].nde!€ndence corìstruct- is sioply
identical" with g ênd * tactors. V*rrìon l'1972) adfiìinistered

ceter€¡c€ test.s of g and v {verbel), f1v€ spatÍal cr fiêld
independ€Ilce qrôup tèsts, ÐraB-a-person lDAp), Rod-and-fran€

{RfT) and num€rôus othêr ",èsts of daÌrergent thinkinq, gram$ar,

f l-uency, creatrvj-iy, etc., total_11_ng 22 tests of abi_1itíes end

aclì1evement grad€,s" The correlat1ons h€ obtaj.led bêtween spatiå1
and perc€ptual tests 9lere simi]-ar tc thc,sÐ l-n ti¡e Literature"
fhe nêasures fe.ll intc th¡tee maan groups on t'iùo dimetsions. On€

group ras ì€l.d to detane â g tactÐr aÌìd lrhÈ!t tåis was hel d



constant, a single spatiaf âlr1Il"ty group factcr accountêd fo¡ a.Jl

th€ ¡€sLdual cðtre1âtions aaônq the spâtial an.i tÍ€fti andep€.n-

dencê t-ests to fiithÍn + ,05. V€rnon concl-rr1ed that, .dith the
possible exceptlcÌì oi the ¡FT, tne t€st:; sÌì:ich includ€d eight
spatl-al or tietd lnd€p€ndeic€ ñieasures dc nÐt d.€tín€ a factcr
distlnct É'rom genêral 1nt€1l-lgen.e and spat3.a1 at¡iÌity. Thêre

'uas no €vldence ût a p€rc€ptual lndepêÊrlence abífr+,y distinct
t¡cm spatial a¡i1rty, Vêracn noted. A funthår study by llyd.:,

Geir:"nger and Y€n {i915) l-s relevent, Thèse resea¡ch¿rs shÕwËC

that EfT ând Rf'1 shâred nêgl_igiÈle variance after partiallinq ûut

spatr-al abi-Lity as measured by the Id€nti,ca.t Block ?€st.
Vernoü, s ¡ypothesis and f€search has bee¡ì citêd by others as

€vrdènc€ tor the rrnonêxistanc€r' at tietd ind3pèndence lfìcr¡,
19?6i Jonês, 197 41 Satter-Ly' 197s) . v€rnon dÍd shoìr- that tieLd
.¡-ndepèndencê tests measured sonething distj_nct frûm g a¡d creati-
vity. lioBever a purê spatía1 ebility tactor indepeadênt of
embêdrierlness yas nÕt det:in€d, irsofar as the corr€1atio¡ nâtrix
of al.l 22 varrables flas tactc'r artatyzed, thus a.llo$ing the

crr.te::]-on variaþ1es to play a rol,e in cotstr[cting the facto¡
space iD terns ct which tlìeir varianc€ has to be exûlaíned

atter¡rards, i"e. soo€thang l-s eïp]aine{l a r-- least partly by

j-tseLt. Vernonrs eight spatÍal âlld p€rceptual variaþl€s irÊre:

1. cÐp y j.û g TiEåres

2. Paper Pcrmboard

3" Kohs Ðlocks

4. Coþceãled I l- gur€s

5" n¡ìþed4€ d Figurês

:¿5



tr. ììFT Arrors
'I . RFT Êr-âs

U" DÀP bo.iy soph:-sl j_ca+-ro¡

ût thes€, varlables 3, 5, h, 'l , li and possiblT 4 havÊ i]eên

regarde{t as ¡reas ugeg_9Ë_g+Slq_¿!4Êp9!gê ng.g. fhê variabl€.s d€fine

one factor which VÊT:ron _la¡êìs a spatial abiliiy group Iactor,
shên ir- j ìlst as r€ad1ly cÒuld þe label-ed a tield 1nd€pendenre

tacTor. A facÈor space çhich is def.in€d as purely as po.ssiblê -by

the intênded tactors nust be ccrstructed. The t_Hc no¡-tiÈld-
j-ndÐpêndenc€ tests, variab'tes 't aD- 4 2, icben factûr analyzed ,!rith

5 or 6 tield indep€ndsIlc--o t€st"s cu ld not -lead to a pure spatial
abrlit-y factcr unconlaninal-ed ttÌ faeld indep€ndênce.

Thrs c¡ilicisn ct Vêr.norì. s nethod is simila.r to a criticism by

Van Hen€r+, {19'r4l ot B€rgma¡ and !ìgelbreÌtsonrs ('1973) study.

Th€y also alloüed their cri-tericn varlabl€s, 1.e. EFT ând lFt to
plel¡ a rôlè in th€ ccnstructlcn ct factors froü rih.rc:Ì thè

var]-anc€ of thê clj-Èexia has to Ò€ explaj-ned- Van lleneri'

suggests t-w{ procedures to ile tollowêd after tirst detining ihe
tactor space as purely pcssi¡le by the 1nterdÊd facr-ors i,e.
çl-thout- th€ crater1on :raria.bles. l), Ðne can eslimgte the

tactor load ngs Õt the criterioû vasìatrl"es on the $btainÈC

tactors a¡d compare the resu.l-ting -Lcadl-ngs fi:th the hypothesis.

2l , one cân €stlnate scores on the cbtainèd iactcrs, cc¡npute the

cotr€la tj-ons ct these f actor scores r,rith the crj:terioß varia jlf es

aad do a multiplê regressj-on analysls ias lhe factûr sccres ¡¡il1
be correlât€d). Then onè caa ccmpare the resutting T€ights ¡,¡ith

th€ hypothesis a¡d eva.!uat+ thê nu1t1p1ê carrelations in predict-
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r-ìÌg the perfc.rnancls c¡ th€ crLter:ton t€sr-s tror¡ t11â constluc.lerl

tactÕrs,

.Alte¡nat€ prcc¿dures li'oulci be: 1) Obtain factors g and k

ind€p€nd€nt cl thê field iÍ{iependênce tests, ând êtraniÈè whet¡er

the correlations b€tlreen the fic-l'd i¡d.epeîdence tests ca¡ be

€1.!-flinat€d ]ry partial,L:-ng out the factors g a¡d k; 2) partial out
a q tact-ôr, and eíân1n+ t he cotre]atiúrì b€t !i€e:ì an s tactor

dêtrnêd on just thê spatl_at àbill-ty tests and a f iel-d Índaçen-

dence tactor detl-ned on jusi tbê fa.ld índpende¡ce tÈsts.

This research ref-ested V€rnoDrs hypoth,ilsis that the co!ìstruct
ot tlelrt independelìce does not represe¡t. a ccnstruct rlistlnct

Tron g and k, Èsing some ot +-àe trethcds out.li¡ed atlo¡re. Factors

g, k, a¡d T ¡¡Ðre r€presenl:ed by at l"east lcur tÈsts each, nonê of
thê test.s ct k being a tl-eld ndependelìce t€st.

PSYCI]Oi'lETBIC TNVålIIÀNC3 Of -r1IID TNÐEPENÐÐNCE TESTS

Serj-ous net-hadol-c!gl-caÌ dj-fticulties exist in using tests lor

compa'rr-sons across groùps that- differ l-n scmë r€spects. 0ïalti-
Èaf-1ve compa.riscns across differ€nt populåtioas, di_fferent ag€

groups, dj-tferent culturÐs, nust ir€ neaninqful. The crucial

assunptaoD of invarl-ar]t constructs ncst oftÊn renains untestecl.

?art ot the co¡struct vðtidation Ðt field ].ndependeflce is

based o¡ obsêrved dìft€r.ences b€tsëên vatrcus group_s. Thc theory

of psycholog.].cal- diff êTêntiâT-j.on {tùatkl-¡t et a.1,., 19b4; Hii-kin et

al,, 19ó2) and its èTtênsi-on to the cultu{al-ecologicaL doüai¡

{B€rry, 196t, 19? l : Ëerry I Annts, 197q; !{i-tkin, 196?; i¡l_l_iri¡ it

Berry, '19?5) has .b€cone an imFortant gride fo: en¡rirical obs,:rvð.-



tlons. The th€ôry has provtded côncêpts and rìêthods tÕ guid€

crosscuJtùral- aûd cÌossgroup researc¡r, duè largely +-o the siruc-
turaJ" natl]1e of d:tf €rentiai-iotì and to it-s bâse in sûc1altzation.
CollversÐfy, resu.l_1--s of crossgroup and crosscultìlra1 elìquirl_es

have provided lralldaticn for thê tileory, y.t it cannot be

assuneil that tests rctaia the]-r .!êsiraÌlle psychomiftric properti€s

ïh€n used j"û ne'd cultìrraI s€ttj-ngs" Denonstratj-o¡ ot the

va.lidatV ot a ?articülar t.€st is never easy, yet rûost crosscul-
tu..r a-l res€archêrs Co nÐt chect Hhether t-est scores are valid and

hencè comparable, As t{1tkl-n and E€rry {'1975} nût-e, in most cas*s

th€ co:rsêque¡çes of traãsportj-ûg an instru:ûent t.o anothêr cqlf_ur-

a]- group is not êstð.b11shêd prior i-o the res€arch applicat on, sc

a margin of dou!t remains about hcç nuch t¡rêal'l d.if f€,r€nces

b€tueên the q oups are r€sponsibl€ tar thê obs€îveC dl_flerences

on ti€l d ind€Fendênse têsts.
Ln crossgl:oup r:search it must lle establistred thai- si¡rilar

cogn]-t¡-v€ construc-Ls may b€ applied ecrcss groups. u3c¡-rthur

{'lyll3J notês the ¡eèd tor cafetu} at+-e¡tion to the cÕnstruct

va.I:.dit.y of vhat inay app€ar to þê the sam€ tests wlsn us€.1 irì
ditt€rent cultu.ral settl-ngs. Other researchers il a dj-fferent
arËa express si-ml-lar nethodologÌcal rôncerns, for êxanple, Balt-^s

{1968) points out that conìparj-sons o¡ tests acrcss age graups

assunes tj.x€d constructs, uofortu¡atelT nû establishÊd urethod

exr-sts to!: establisb nq that cêrtä.tn constructs are sj_nil"ar in
ditf€rent qrcüps a¡td thùs that test scorês obt-ainêd ca¡ be

meaniÐqtul.lllt and l-egitl"rnateLy cornpared, ¡erry 119?2) sugg€sts

searchLng .iar t¡e pÐssibl-11_ty of gualitatj-vÐ differences Ln
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cognrt]-ve conpeteEccs apprûpríâtÊ to the re{uatenents af a

part-j"cular cùl"tür€. Iít¡er di:ter€nt gronps nay prod uce a

dittêrent pâtte¡n Õl scor€s on â11 dt-mensíon-s or s ome grou p-c rnay

havê access to u¡1que damenslcns. Ee]:ry appears t,Õ €guat€

examininE fauant:"tatj-ve d.itlec€nces sith th€ exl-stanc€ of â sj,ngfe

unív€rsaJ cog¡Ìtr-ve ab1.lr-ty dimenslon aÐd assìtnes that oth¡lrwl-se

Ìte car cûllr talk aþÕut gualitatlve difterel¡ces. Hoï¡€ve!: 1t could

þe that certain spêcif1c cognitj-ve ccnstructs arê gBalltativety
sr.Í¡r-].ar in dj!tf€rent grÐups, and thus meanj.nEful quðntj-tative

comparr-sons involv:"nq that coTlstluct cen bè ina rle on the tlasis ot

test scores. {Jne rJaV to flo this ís tû €stablLsh the psychÕm€tr1c

lnvariance of the tests across qrouÞs.

Ðal.t€s and N€ss+lroade {19?0) argue for €stablishing gualita-
ti-ve eqìr:valence ot th€ behavrcu¡al dj-nensiûn on rnhicb conpar j.-

sons are È-Õ þe aade vl-a dÊÍtonstrati¡g fnvarj-ance cf factoEs

acfoss grÐ1rps. çüantj.tativê cÕ!tpar.!-sons then cou1d. be maCe uslng

tactcr scores. Thi:s approacà j_s a_Lso âdyocated by Buss and Rayc€

{19t5} ïho also suggest ass€ssj-ng cul"tural boundary co¡ditions of

tactors. Íloriêvêr as VerÌrû (19ó9) has not€d, invêstiqators
$âki.ng quantl-tative conparJ.sons acEcss cull--l]res us€ tests as the

dependent varj-abIÐs ral-her than tacto.rs. This certainly is t.he

casÈ to.r crcsscultu¡al research on tield j-ndependJncê. Thet:efor€

establ-ishing thè psychcü€trl-c invar1ance of tests across groups

is necessàry "

Tbe cancept ot psvc.hoaetric i.nvariaT¡ce r!ùas dèf j_nêd by Àttanes

l19i 1) as stability ct thê pattern cf factor l,¡radj,n gs for a test
undêr condj-ticns ot change, so that



scÕres obtained can b€ Irìeanl,ngtully and legl-t-l-natêIy

conpar€d even when e nêasure Ís obt.âined cn ÞersÕns from
JìFer"nl

^populatio¡s, 
rlj-tter€nt ag€ groups, dat{êrênt cuftur€s etc.

and when ditfêrent mêthods of nÊäsrrenent are ìlsecí, dl-tt€reût

tests nìeasurang the san€ thl-ng aI]€ usêd, diftere:tt nethods ot

adml.nastr,ltiûr are used, etc.. {Ät+-änas, 1971, p" J)

Ëstabhshtng t.he psychcmetric l-¡variance of f ie-l-d inrl.€pènd€nce

têst-s is a necessary prerêguisit€ fÕr comparing test scores

bett.,€en d -tterent grÕups. Irvr-rìe, an active crÐsscultura.l

researcher, argu€s lor the ¡ecesslty Õt first .estaiJlj.shiEg th€
tcÐrnparatj-¡re vâltdrty¡ ot test-s, a cc¡cêpt similar to psychcmetr-

t-c r-nvari.aûc€ l.n thas cont€xì--- TesÈs hãïe conparaf-ive va li,dity
ïben ì'hÊ].r factor Lcadings and iheir neasured .sources of varia:ìc=

tor different cu]t.{¡res an{tr groìlps ag:ree in kind aìd anount

llrvine, 19$6). I.rv]-nË noted tåat this is evidence fûr the

coastruct va.lidaty ôt the tests across group-ç" Ilvire {19ó9} and

$acArthu!: ( 1VðlJ] ¡nake sub_j€ctj.ve evaf ual--ions ùf lector
l-avar1a¡c€, and dc not makË qüantr-tative conparisons o$ the basis

cf fâctor scores. À1ong simil,ar lines, Berry and Ðas€n {1971+)

proposed that dÉna¡stratinq t metïic €quiyal€nce', bT establishillg

si$ilarity ot fâctor loadings cf a test in diffêr€Êt cultural
settíngs, €stabtr-sh€s dr-nens1onal l-den+-ity and h€nc* coapara;l]-]Í-

t-y. llletric êguavalencè èxj-sts sh€¡ th€ psychanetric propertj-es

of tuc (or more) .sei:s ot dala trom tsc {or mcre} groups erhibat

€ssêntj-a.lly tbê sanê coherence or structure. Ås Berry iin pr€ss)

notêd. rt... the requirèmenl is that bêhavioraì uêas,Jremer¿ts

{observations, test dat.a, €tc, ) shcù1d be structurerl iII s1n.i.1ar
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ùays ul.t¡!n groups bètoTê ccmpar]-sûns gcross groüps aÌre 311ûw-

allle'r" f{e not €s f urih€r *-lìat ccnst:ruct valj-daticn is ma4e

possiblê tlY fa.rst êst.a¡I].shirla equivalènce. qos+- crossg¡oì1p

anvêstigations ai tield indep€ndecce have üsed o1ìly o1le t€sÈ

!¡rthout first estabLlsbrnq that such test scotes can he rìeaning-

iul"Ly compa.r€d. B€rry {197b) in dr-scljssing netric equ].val€ncë of

tie.Id ind€pÊndencê tests, points tc two stùdfês iÐâ!rso¡, 19ó;t:

¡lacÀrthur, 19't3ì that shû'de{i nI'5 a¡d Kahs Blocl{s -LüadÈd or cne

Èactor tcr both Atrj-can aßd lskinìc sarBples. Ho]r€ver thÊs€

stud]-es $êrÊ not desigÊÊd for €stahlfsh].nq eguivalence a¡d rlid

*ot examj.nÐ th{) sêpâratê sources of variarìce fo!-- :ach test.
ÐÐmonstratL¡g psychoîì€trj"c r,nvar:.ance :r¡yolve-s shor:"nq ìhat

th€ sûurces of îariabrlity ot a t-est are nvariaûi utd+r

{:onditio¡s ot cha¡g€. Irvariance utìde r condj,tions of remeasure-

mer¡t 1nCicatas ¡€lLaþilj-r-y. I¡variaace under cjìa ges f-n test

arlnìr¡Ì].stration etc. demo¡strat€s ccnsi.5t€ncv, and invarj-aÌce of

tlìe na]Òr sÐurc€s of variance Ldentifj.ed Þrith the coñstEuct

acEcss populatr-cn changes il"lustrai€s val]-dlty. llêncnstratio¡: of
psychotü€tri.c j-nvafiance ûf a f 1€-Ld iIid€pendênce têst 'l.hên wculd

iDvolve denonstra+-inq th+ dêgree tc çhich +,hê rùajor sourc€s ûf

varrabilÌty assÐc:.ated w:-t-h th€ test are irvar.ia¡t under syste-

nattc chalrges 1n subjects, l-.e. acrcss groups dittering i-n a9ê,

s€x, cultural backgrcund, ft is th€ conpl-emêni: of dêtêrnining

tactor.l-âI invariance, ditter1ng in the intent of detarsinat-1cn Õf

Ln variance.

lactorr-al- invariance, geãerally, reters 'ic replicating factÐrs

across sTst€natic vâriations j'n the seiêc+,ion of variaÐIes or
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su¡jects {corsûch, '1 97+}" It 1s ct concern as a fâctar can cnl-y

¡e considerËd as arì indêpên4€ûl Fsyc.hclcgical variabte if ii- is
l-ürlepende¡t ôt .þoth i!ì? sanplâ ot ]-ndivliluals and the samp.le ot

test-s. IJnf,c!tunat€1y th€rÈ ¡as been sone anbÍguity in the

deîiniticn ot factorial tîvariance. Gorsuch {19?r¡, p. 292)

deti.nes separatel-y !factoraal repl-icatl-onr as the fíndi¡g of the

san€ tactcrs across Tandcin samfles. Th ur s to ¡ e { 1 9 4 
-Ì! and oì.hers

üs€ tbe t€rn fectori"al 1lya¡l"anc€ fcr tbe cðnc€Ft of replication
as ¡re-11. Gorsuch, howejs¡, af6o uses the ¿erm fac torial
anvariance to refe¡ to t-he corc€Ft oi psyclìonetric ']-nvariance,

the .l-¡¡variance ot thê tactÕrial description of a test ']hÊn .tt is
used in a ner!' study involvj,rg th€ sam€ commcÞ factors {coïsuch,

19't4, p. 297't. Thìrrstonê (194?) alsa us€d the tern 1n th]-s ûay"

Barna¡ {19Õ'/) has nÕl-êd tbe amil]-gurty irherent 1n t-h€ concept

and defi¡itic¡s ct. tactoriat inrraÈiancê, and i¡stead he $culC

substltule thr€€ tvpes ot tactÕr1a.l sinilaTity. Typè 1is
Stalr!-laty ûf factÕ¡ paf-t€!:Ìl aatrices across diffêrent indiva-

dua1s. Type 2 j-s constant iactûriaI descriptio¡ of a '!'ariable

rhen r-t is part ot €ather one batt€ry or ancth€r, both batte¡¡,es

rnvolvi-ng tLe sâïr€ comüon lactors. type 3 is invarl-ant iactor
sccr€s tor ân ir)d11,r.dual uher Ì€sted Ìiith dj.tfereìt bat-teri-es

l"r¡volvinq ,the sane ractôrs. thj.s ì{eb of deii¡tt-tÍons j-s added to

þl¡ otbers, ¡or exärûpl-e, JacksÕn ard ¡{o¡f {1973) rÌistinguísh

trêtsêen statístacal re.l-:aba-[r-ty cf f acto]cs, that þelng sèability
of iactôr pattern natr].c.3s acrcss Cltt€rent ¿ndj.vídnals {,qarmanrs

Type 1), aad psychÐmetric rêl].arJility of factors, involvinE

stability Õf factor scÕres across paralle1 t€st bati'ei:les {thus

32



r-]1 vol-rang t.he same connÐn f act.ors, 1.€. liarüant s ?ype J) . Both

Jackson ånd itort's and ü.Jrsuchr s dist]-nctioßs arê not as conìplê¡-e

as AarmaEts, as ihey omr-t his Tl¡Ëe 2.

It !rould se€¡ì usêtu.t tô conso]idat€ thes€ various d€fi-îi-tions.

Harnãns 3yp€ 2 çrlf be rÐt€¡red tÕ as çsychcnì€t-ric invariâ¡ce, as

deiLned by Àf tarlas {'t9? 1) . It invol"vês staþalIt-y of thè test

Ioäding pô.t-tern, $hether far the Êan€ subjects and l-- h€ safiìe tests

{a rel.l"at}a1j.ty situatiolì}, for thê sän€ sü.bjecÈs and dif f€rent

tests Hitl¡ the sa {tìe cÕfincn fact{rs {across tests), or tor
d]. fierent subjêcts aâd th+ sasìe var able,s {âcross grÒBps, ì,rith

eitb€r syst€matic cr randon d].fterences b€twe€n thê grruFs).

Psychometrlc invariå.nce then, ccncerns the stajrility Õf the

pattern oi tactcr l-oadinqs tor a te.st u¡der conditic¡s ôt changê

{systematic cr random varj.ation).

Ilarnâns¡ Types 1 ånd J, and corsuchts tactor:-a1 1f:variance anC

repllcatio! can .be crcs s- r€fer € Ðced togeth€r as i¡ Eagur€ 4. To

the psychon€tric invaraance concêpt add fact-orial i¡lva¡iancè atd

tactoria.l .rÊpLicat-1on, âs the d.istinct].an t¡€t'reen systena.tic or

random diÍferênces seêms pctêniialtry fiìore usetul than thet

betl,l€er! sam€ sulr jecr,s or dilfêr€nt subiÊcts. The {liff êïentiation
then ]-s b€+-weên the staþr-1r,ty cf a factox across syst€natic

varr-ations in variêbIês or sutl jects, a!ìd stabj-1j-ty ot a f åcr-or

across randon variatio.ns. "Sta*1Iity ot a factor general-l-y r.è,fers

to simi-Larity ot the tïc tactoË Fatt€rns but in a no¡e exact

sêlsè lor thê case of the sa e sull jects, rèËêrs i.c the correl,a-

tj'an tleÈ#e€¡ the t$o set.s af lactÕr sccres {Êorsurh, 1 974, 29ð,

J09) " Ðiitelenf- resu-lts acloss rai¡dcn samples shculd reFresent



¡'actoríaI
invariance

Same subJ ects
Stabllity of facÈor scores
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chance l-Luc+-uaiacns arotììd pÕpulat:'cn valu€s. Ðrtf"¡€¡t tesults

âcrcss samrrlês 9l.i-h syste&atlc driterencès cculd rêpreseüt eather

chance tluctuat,i-arìs o¡r actua.l dltterêûcês. But if invariarce is

lÕu¡rd acrcss slsteûìatt-c ditt€rênc€s in ëither vari-ables or

saÍÌples, then the feciors repr€sent a more usetul co]lcept. ¡\s

Gorsuch notes;

to the èxte¡t that 1¡varl-ance cân lle tound across

systênat ic changes :-n e].thÈr the variablês itr the j.¡dlrr j"-

dua1s, thêIt lhe tacf-ors have a w]_dêr ranq€ of âppl-icabÌlity

as generalj.zed constructs. The subpopul.ations ov€r 1{hjch thÉ

tactor occurs could - an.l proþajrly üould * d:ffer in |hel-r

nean scores oî varr-ances acros€ thê grou?,5, irut thê pattern

of relationshl-Fs among tl,€ variab-tes wor¡ld be ih€ sa e. Thê

tactors çould be app^L1cab1ê tc thê several populatioûs a¡d

coul.d be expected to geìeralize to other stmj-lar FoFulations

as we11 . { I974, p. 298\

Various me-Lhods hâtrê been proposed for assessi-¡g facto¡ial

r-nvarr-ance and tactorial replicatl-c¡ !,h€n th€ -studles üs€ dif-

fBr€ît subj€cts. $Õst aÈtenpt. to êstifiate ¡.hat- th€ correla tions

¡et$€eû the tBo sets of factor scor€s $o'JId te if on€ samp.l? ïas

us€d, yive nain rn€thcds ca.n be d].st.inguj.sheC.

1. Gorsuch (X 9'rlll recomnends as thê best netbÕd, coflect1-¡g a

thlrd set of data and aFplyl-ng the factÕr scÐr€ wej"ght matr].ces

to q€t corr€laticn,< frets€en thê tiiÕ sets of tactor scoràs.

2. Corre]atiaris tro!ì on€ sâmple can bê used as est]-sat€s of

corr€-lati-ons aeong variab,l€s in ¡oth sanples, the¡ tl¡e factor

score ¡{Ðight natlr-cÉs applièd to qet correlations betuê€n th€ tûo



sets ot factor scores" Variatians on thls solutioI] have beell

prôposed by Alìnâvaara { 1954) , Hur-Ley afld cattelt 119621 , I-4oÍser

{1938, 1939) ånd Pl-nneaìr ând N€¡,íhôuse ( 1964) . Ahmavaara trans-

tgï{ìs th€ tirsi: factcr natr].x to t-he second lãctor ma+-rix. The

translornatict rat¡í¡ Õi cosines r€presents ."hå rlegree ct corr€-

lataon .þ€tïeen the tâctcrs. .à Frobl.eû uj"th thl_s nethÕd is that.

rotêtr-Tlq trcm th€ tr,rst to tlie seccnd nìatrix dces not giv€ i-he

sa¡D€ ¡€sults as rctatjng tron thê second to the tj-rst. Kaiser

{19úü) Dar.n+-airìs that thê Frocèdure is ônly definêd far differe¡t

ÐrthogÐna1 .rctaticns of the safië unrotat€ù {aatrlx.

l. lhe coe¡-f icient ot cong¡uenc€ þas propoËêd by Burt {1948) a¡d

tl.r 1g-l*y aIlrl ìJewhcr].sê {1955}. thê coefficient is¡

2 ,aut .,ajp
,,. ^ ,' /L - \
( f ,"¡-, )(L."ie )
" ¡ ' Lv

p1 ¡n€au and Nerrhouse 11964) critrcrze this coeftj-ciënt, claiming

iÈ the factcrs have the sene s1?€ trcadings the cô€fficie¡t {lf

congruencê $ill" ll+ h].gher ev€n if the patterÐs are unrelateð,

I{aÍser {-19é0} notes that the coetficåent giv€s .ihê angl€ llet}reen

th€ the lwc vectors of tactcE lÐaili¡gs a¡d i-Ð use thi.s as a

toefiicient cf tactoEl-al l-nyariance in this case of different

su¡j€i-ts, involves essüning ihat tlìe colìtmn of tartor loadlBgs

det]-nes a faciox. ¡le nôtes this caûnot he assumed.

4. (a:-ser, tlunka and Êianchini {19?1) propose a metl.!od that

].nrS}ves tocatrnq the va¡r-a-b].es ot olle study ir space according

to their factor .loadings, projectirìg the variables of the s€cond

study r-nto the sân€ space, aÐd rctatang tc [!axirìun cosine l]€t$een

th€ safnÈ va¡1ables. The factcÌ:s trcü the second stüCy a¡€ thã¡
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pic-ìrct€d antô thls space, a.nd thê ccs!¡es of the angl€s þet.lieen

thê t!ro sets ct factÕrs represents :hë correlaliÕr b€t}¡êen th€

tuo sets of factcrs.
5. Cattell's sa.lient va¡iable s1mll-arrty indËx {Catie11, 1949;

Catt€11 , Balcarr. Horll E $esselroade, 'f 9b9) j--s a i-êst of signif,i-
casce tor det€rninlng whei,hêr or ¡ot tuo f acl--ors natch in the

s€nse that thêy have t.he san€ sâl1ent var.r"ab-les. To use this

:-ndex one first r€quires €xterna-l èvidencê that the tHÕ tactors
shouLd bè m atche d.

Thê res€arch repo¡t€d h€r€ exanj-ned the psychoftetric

:-rvaria¡ce at ti€ld ind+pêndence tests across syst*trìatic chanq€s

in subjects, i-e. acrÐss t}lo age grûups and across sêx qr:cups-

Sourc€s of variability of the tests fct each group ¡{ere id€riti-

ti€d t]"rsL via f iìctar aaalysis ar:d th€se tactors estaårli-shed as

invariânt using Kar.seE's method, This methcd projects the tesl.s

trom t-he tHc groups lnto the sane factor spacê tor nax j-nuB

overlap. The cos:.ne of the angf€ b€t'Jêen the samÊ test for the

t1tû groups givês an index of, its co¡sta cy or invariance across

ihe tso grÐups {yeldnan, 19ó'7) . The aim was to ,leternine Hhat

t-he Íìa jor sou¡c€s Ðf yariance ot ttì€ test{i ar€, and t-o det€r nin a

that thêy âgre€ in kind and amoÐnt across age a¡d sex qEÕups. to

€stablish that val-1d quant.ltatrvè compaEisons ca¡ b€ made bets€en

ag€ and sex groups cn tr-€1d r-Jldep€nderìce tests.

FlT1"D TNÐ¡.]PNNÐ3NCE åNIi ÀGfl A}¡D SAT i;8OIJP DISTgBENCES

It tield inC€p€ndence r-s not a ìrnigue corstÍìtct over and above

and *, t b.€n grcup diff€r€¡c€s on tíelC indåpendence tests nay
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t€ th€ result cl qrouF di-tferenc€s j-n g eníl k. Coritrolling for
th€s€ t-v{o varlairLes shÐüld el1ninat€ grÕ1tp dlftêrencÊs o ¡.r ¡iðld
Lrìdepe¡ìCence tesls, It thrs as the cass âcfÕss cultural groups,

th€ crÕsscu-l-tural fesêarch on soc.ia-Llzatiûn and ecolcqícaI corrê-

lates ÕÍ t-he d+ve-Lopmert ot fi€1d i¡riâp€ndence coul-d th€n bê

regard€d as a versicn ot the research on chil-dhoÕd experiënces

rel-ated to thç d€v€lop!ì€nè cf l-nt+111,q€nce and of sÞatía1

a¡r-Iity. Indeed, Sherman {'1967) points out that the d€ve.lopment-

al. curve ot f i€-Ld r-ndeFerd€¡c€ clcs€Ly Fara.llels t-bat ôf spat:ial

abr-lity. i::e proposêd that sex ditt€re nces cn RFT a¡ìd ¡FT may 
,.ire

a¡titact.s Õt knÐerr s€x dl-tf erênces j-n spac€ perception. This

hypothesis $Ìas tested Þy ¡lyd€, Geiringer and yen 11975) . Thel-r

sanple shÕr,r€d â sag¡j.ficant s€x ditferênc€ cn n¡T and nc

dj-It€rencès on Cnfl. &€ooving ditferences oII ldelìtical Bfocks

Test, thëir m€asure of spatia.l- abj-l1ty, removëd tie ser dif-
fère¡ces ùfl RFT ând produc€d s€x differerces cn cEFT. 8y

removing d1fterenc€s on ïCe¡tícaì B-Lccks Test a d on Vocabularl-y

subtest ot ÀIS {as a rûùgh j-ndícator of g€neral j-ntelligencÈl ,

tb ey renoved s€x diff erences on bcth tf'T and cEf T- It- $Jcu.ld

apFear that spatj-al- abil.ity alo¡e nay nÕt ¡e sufficiert to

accÕutt tor ditterences cn tr-el"d j-nd€p€ndênc€ t€sts. This stud y

t¡¡€n provj-des soÍre r-ndication that sex ditfere¡ces on tiefd
1ndep€nd€nce tests can be account€d tÐr by q a¡d k" Ilouever

ttrêlr measu¡es of g â{rd k are inad€quate as tàey used on.ly onê

spatial test a¡d a verlla,L têst. th+ researctt r€portËd be¡e

exanined r¡hether sex d.r-tferêBc€s cn f i-€ld independence t€sts

.ou1d þ€ accountêd fûr by d.itterênces in g and k $ith g ând ,r
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more ad€'quatÊ-LT dÈt1ned by V€rÐcnrs {1950) mode.l. Th]-s ]{as

extendèd to €ïaÍìi-n€ agÊ dittÈrênc€s $àich iìavè he€¡ silo¡i¡ ta

exisl on tield r-ndÊpendeâce t€sts {!¡1tkin, et al., 1962J 1:c see

1t th€y caü he arccunterl tor by dtfterences in g anC k.

HY POTH NS f S

It vas hypûtt¡€sized that d].ff€r€¡cês in f ie-Ld lndependênc€ can

be accounted tor hy daft€rênc€s in genêral inLel¿iq€¡ce and

spatrai ability.



CHAPl!R J

14ETEOD

The hypothêsis :ras l--9sted by €xaaj,ni.!g thrêè sub- Fro¡}âns, th-o

o¡e set of data bÊlÐg ].rì\rûl,ved in a-Ll thre€ a:ld bêing analyzed ;n

datfèrent !{ays. The data Ðas derived froü adtsinistratio¡ to a

sa$trle, Õt a test batt.êry involvr-ng tests ot gensral irt,€l1i-
gence, tests ot fteld independenc€ and spat.ial al'ilÍty, aûå

rerbal abil,Íty tèsts tcr tactor back-arcund.

s uB-PRtÊ¿Er{ l

Su¡r-proþlem 1 i¡:volved determ]"n:-Þg lrhêttrer or nût the con-

struct oi ti"€1d r-ndepenilsÌìce, retêrriag tc t-be variance sharêd by

several n€asures, represênts a construct distinct frôm gènera1

1ntelligênce {g) and spat.a.al ability {k).
RÊ¿ê!¿enS!å-p_SË_su-þ-lEo!.¡"9R- l_!o_!þÊ_h:!g!þesÀÊ: rhe so luti cn

ot thê sub-probL€n prov:-d€d €vid€nc€ as to rhether i,ndivj-düal

dr-ttereoces in f l-€ld :-ndependè.nce as rçpres€nt-ed by correiatjlcns

anang tiel-d independence tests can be accclìnied tot by riif -

ferences i¡ gensral r.ntelligenc€ and spatlal ability-
q!Ðge ts:The sainFle cons:-st€d of, '192 stude¡rts {95 nale,9?

Èena-l.e) enroll-ed i!r I:ìtroductcry Psycholc'Jy ccursês a t tli€

grlversrty Ðf Eanj.to.ba. The €xFërln€¡t- Has outlifìed ia s'r¡bj€cts

betore thêy volìrntêered, and they received course ccedit as a

result of therr partlcipatio¡,
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pracedgre: Suf, jects velrê ad$lnls.t€red thr€e fiëld 1nd€Ien{tÈnae

tÊãts {dro{¡p EnbèddëC F]-gures :lest, od-and-Frane Test, Elock

Ðesign sutl-têst- of rhe -dÀIS) , tlve ¿ests Õf g {flav€nrs prcgres-

sr.ve I{atrices, 4 sull-tests of Cattel_L¡s Cul-ture Iâír testl " fiv=
spatial atrility tests {Spac+ n€l-atiÐxs su¡-tes¿ of the ÐåT, 2Ð

afrd JÐ sub-tests Õt !lÀT, nevis€d ¡{Lnnesota paper Fornboar.l,

Blochs sub-t€st ot ÀCCT) , and four verbai t€sts {t orge-Th$rnriike

sub-têstsl f-o d€tine a v factor.
Subj€cts lr€re adninisler€d t€sts in grÐups ot 20 to 10, under

st.andard condj-tj.ons ¡ry t,h€ cnË exFer,inent€r, sith B.lock DÊsign

test being adnLni.si:ered by a seccnd €xperj-menter. Jnstructions
for thê group t€.sts !¡er€ taped tar standårdjzation. croup tests
íere adm].nl-s¿erêd ttrst. Àt lh€ tLrst gr:oup lesting subi€cts
'!rere adninister€d croup E-f?, Ravens, 2 ver¡a'1 subt€st.s, tsl,ocks,

an rl a ouesi j"oÌïaire, in that ord€r. A ree]( 1at,ç¡ ¿ secoad g.rÕup

testrng obtained data on Space lìelaticns of DAT, gormboard. 2

v€rba1 subtests, ilf .4? têsts, Catt€l-t Ðorxì À, This vas tol"lc$ed

el-thj-n ¡ot more than t!{o r'¡eeks by tbê índividual t€sts of fiêld
1Dd€pendence and Cattell "ÌÕrm B- À11 tests 1¡erÈ adninistereC

Fith apFropr-iatê ti.re l-inits and cont j.dentialr+_y r,ra € erìsuÎec.

The Questj-o¡rnaiÍe lras to collect backqroond data such as agè,

sex, rêligion and scc]-om€tr.j:c status. test. d€scriptions and

qu€stiannairê ar€ contained .in Àpp€ndices À and B.

!g!g_._-Àg-efJsis: Tiê correlat-ions er¡ong the non-field-
].ndependence tests l'lerê factor a¡a"lyzed., llsing princapal tactol
aïld VarinaT rotation nèi,hods, to o¡tain a g and a k fac:o!.
Factor scctes c.n tùese trdÐ tactors aer€ obtalned for each
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sr¡bJ€ct. The correl-aLicIls bet.sê€! the f j-e1d indÊpêndenc€ t€sis

rdÐre èxamj-ned lly pã¡t1al1ing out the fäctcrs g and k" Thes€

partial corrçlar-icns {ctass ¡j 5tan.]_ey, 19'/0) bet,rÊen the tieli

]-ndêp€nd€¡ce tests Ðerê t€ste'l for sígÐiiic3;ìce. 1t diftère!ìcês

in g anrl k account tor ccr¡êlatiôns anong tie-Ld iTldepetìd€nc3

tests, tlìên parf-l-alling out., and k !]ill redüce thÈsê int€rcorre-

lations to zerÕ "

A turtb€r ana.l-ysas involved usíng ttre correl-atj_ons åno$g the

ti€1d j.ndèpendenca tests t.o obta.tn the first principal factor anrl

facto¡ scor-Ês on thj-s rariajtl-e for each subject. A rìült!p]e
regr€ssr-on êquatj-an çtth this vâríabì€ as depenrlent varj-ab1e and

täctor scores on g and k as inrlepend€nt yar.rables, gavê some idea

ot the rel-ationsh].p betr{eÊû rrmeasureC,r and npredicted field
in d€p€ndenc€.

5I¡B-PFOrln$ 2

t¡€ guali-tativ€ eqüj-val"€nc€ or Fslrchcmetric j-nvarlance ot

11eld independÊnce tests across age and sêx grcups l{as assessed,

to detêrmine the val,j-dr-tl ot crcs.sgro{p quanti-tative compariscns

on the tests.

8C¿s!agnÊå:-p_"9å_s üþ--pgo¡¿eù_2_l o_!þg_hypa!þgE¡si rhe so f uti on

of the sub-Froþl-en provided €v1dËncË as to Ì¡hetìer ge¡lera.l

r-ate.l-trr-gence and spatl-a.L atli]lty are th€ ttro main scurc€s of

va¡r-ancÊ Ln field independ€nc€ t€sts ior èach age and sex groupr

and ¡rhether the anount of varia¡câ attribut-a.ble to each is
co Tì stan t acloss t.he groups.

åg!.jec!¡:t¡e san€ g.roup that eas usêd in sub- pTc.blen 1 vas
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€mF1oyeC"

Pggçegglg:'¡¡ro sane da tâ !ras used thât eãs co1_l€cl€d f or

su -b- pr:ohLÊm 1.

! a!4_.q gau5¿s-:. T!¡c age grcuFs !{€rê o.bt-ained by split.ting t he

sample at the ïìediarì age t_o form an older group Ðf gB {nêan ag€

25-9 years) a¡d a ycu¡lger group of 93 {¡4eân age 18"q y€ars). The

non f.reld indepelldeIìce têsts !r€re factor ane-Lyzed fôr each ag€

and ser group separa}-"ly usi-nq pr:nci-pal tactor a¡d varínâx

n€thods, to ch€cK thê tactor:.al invarj-ance of g, v and k faciars"
The factors were t€sted for :_*varj_anc€ across age and sex grcups

usrng the Kaiser €t" al" {1971) mei-hûd. Thèn th€ r-Ðta1 trai.tery

of têsts werÊ factor aralyzed for each group usitìg th€ same

nethod. For each paj.r ot orouFs, the s€t oi tests l{ere prÕi€ct_êd

into the sa e fâctor space usl_itg I(ai,s€r¡s nethcd" ¡tn index of
the psychonetric Ínvarj.âncÈ of each test acrÐss groups is then

g].ve¡ by thê cos¿îe Õt 'Lhê angle bêt$een tlìê saRê lest tor thê

ta{ gro rps.

SÛ Ð-PÊOBI,ES 3

ÐÍtferenres bet!¡een age and sêx groups on t.iel-d iû{iepead€nce

têsts 
'¡ere studted to asc€¡ta.rn ¡rhêther or not tlìese ditter€nces

can .be accounted tor bT group ditterences 1n geaera.l intetlig€¡Ic€
afld sparial abi l it y.

8e¿ê!¿pnEhjp_gL_ÞSb:!tSþ¿eg_¿_:9_!!Ê_!Ip$ tþeÊts: r lì e so tution
of the sub-Frctì"l-em provided €vj-denc€ as to .¡-bether grÕuF díf-
t€rences in f1e1d ind€pendence as reFrcs€nted by mean diftersnces
on t1€ld t-îdependencÐ tests can bê accountêd for by .dÍffer€ncês



1n general i-nt-e11agenc:e and spatiâ_L aÌl1tj.ty.

ggbfsçlE:The sane gi:olp thi1,i ',üas used i¡ sub- problen I t{as

ê[t FJ.oye d.

gloçelg:e:The safle data uas üsed that $as calLecteíl tor

sub-pro,r1em 1.

!g!a_-èn,ê¿Is is: croup rij-f ter¿ïc€s c¡ tbe f r,eId iadependence

tests ldere compared. Afi âna1y,s]-s {)i covartà¡ce ¡¡as pertcrned for

each tr-eld indepefideìce test {as ttr€ depend.ent- variabl-e) ïir_h

factor scores tor g ând K as côvâriates. The resulting grotiF

ditterence, att€r covarl].ng or crnî,rclling fax difterences cn q

and I, on each lield l-Ðd+per¡d€nce test nas tested foi signifa-

carce. Ìt grouÞ ditt€renões on fí€Id trdependènce tests ar€ due

t.o differènces i¡ g and k, then cÕvarrtng for g an{i ï vil-l r€d.uce

th€ group rlifferencÐs on êach test tc zêrf,r.



Cï] i\PT ¡Ê 4

pËcnTqq

Correlai,lons atìông tt-€ld .r-¡i€p€ti11e¡ce t€sts ïiêre exarDined to
sêe :'f partiallinq cut g:rìera]. intêllj-gencÊ and spatla-l ability
sould reduce the correl.ati_olìs tc €ro. Th€ tèsts $ere exafllin€d.

to se€ it gen€ral r*te1.lt-gence arìd sFatial abi-Lity are the tvo
nai sourc*s of l,ariarìce toï old€r anC young€r -suT) jects and for
nales and feüìa1es- Àx J-tìdèx ût pslchom€tr¡_c ínvariance lras

obtained tc assess thg va-LidLty ot quantitatj-vê comparisons

acrÐss age aitd s€x groups" Diftecences beti{€èn agê and seï

groups on the tiêl-ð iadepend€acê tesis were the¡ êxaninë.1 to see

i-t covarying fôr age and sex dÍtferences in gen€râl int.ell-igènüe

ano spat]-al abi--{i-ty ûou,ld reduce tl¡e differerlces to zej:.).

ÐÀTÀ E fl ÍtoY E!

ûne buiìdred and ri:retytïr subj€cts flere t€sted o¡ the na-lority
ot thê têsts. Eigbt suòiects ccu.Ld nct b€ contacted for the

:.ndiv!-dual testinq, and seven subjects lrêre not test€d on tfie

EYlf . $ost subjec+-s sere test€d oa tb€ four suiltêsts ot Cattell
¡'$¡m À, but due tf, ilne co¡straints cnl,y 75 subjêct.s were testêd

an the fou¡ subt€sts ot Cattêll fcrn B {seê Àppendix Â} .

the test,s w€re t-ntÊrcÒrrel-at€d usr¡g SpSS pèarson Correlatlo:ì
proqram. Sp55 fias used tor most a¡a1ys€s {Nre ei a1., 19?5).

Correlatr"ons, test nea¡s ând stardard d€yrat:.cns, arê reported. i.!ì
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R¿r¡mat
cA1
cA2
cA3
cA4
BLocks
RMPFB

DATSR
}fAT 2D
MAT 3Ð
Ver 1
Yet 2
Ver 3
Ver 4

x.

23.35
7.79
6,94
6.06
5.77

29.7I
43.37
52 ,54
19. 38
14,44
17. 53
10. 31
10.35
12,25
38.24
27 ,04
12,43

Table 1

ColreLation matrÍx for all" varÍables

DIJ

4.67
: L,46

L.42
]-28
6,39
8.87

21,67
4.57
4.72
4 ,40
3. 59
3.37
2.87
7.60

24.80
4,50

+.

.N

KSDT
BJ'T
GEFTT

10t
184
184
l-84

Ravmat

L84 .35
L92 .55
792 .46r92 .55
I92 ,27
192 .54
L92 .25
L92 ,29
792 .27
r92 .22
L84 ,52
L77 *.29
192 .sz

,47

.43

cA1 çAZ

,28
.34
.24
.33
.30 .

.40

.2r
'19tt
:åþ'

:å3*
.29

_.20
.30

ca3

.JU

.27 .27
,25 .27

CA.4..Blocks

,o
.31
.16

.23
"25
.L9

.35

.46

.26

.34

.20
,29
.26

.33

.¿J

.36
¡16
.28

.J.7 .24
"3L,-^ .36
. o1t\ 

ù 
-. 16

.27 ,4r

.49

.54

.25

.45
.,4

,32
,27
.25
,42

-, ¿t
.43

,17
.29
,26
.L5

-:i3-'
,27

.52

.51

.20

.25

.14

.17

.51

.55



Ravmat
cAl
ÇA2

cA4
BLocks
RMPFB

DAl SR
MAT 2D .33
MAT 3D .60
Ver i. .25
Yer 2 .29
Ver 3 .30
\Ier 4 .25
KBDT .48
PJ'T - . 33
GETTT .56

tlAT 2D MAT 3D Ver 1 Ver 2 Ver 3 Ver 4 KBDT

Table I (Continued)

(NS¡ Not sÍgnificant at =.05)

.44

.26 .24
,20 .28
,t7 .27
.23 .22
.48 . s9

-,24 -.44
.39 .64

.69

.62 .50

.64 .s4 .6s

-:åfu' -:iþ' :.î2 -'.1i -.37,26 .33 .23 .23 .61 -.+o



TablÈ 'l . Very gÊnerally, !-h€ f1vË spatia¡ tèsts ând Faven's

fiatrr-ces all intêrcorËelât€ at the .40-.ó0 Level, t,he veroal

têsis intercorr3let€ çl-th tbe sliatial test"s and Fayen r s gatrices

at tbe .20-.1ì0 Ievel" and t.he v€rbal tests cclrâÌat€ rdith each

cthêr at thê .5{l-"70 level. ThÊ Câtt€-ll ,Subtests, fcrns A arìd B,

r.n t erco rre,l"a t€ 8t"th the stâtia.1 tests at i-he .25-"35 levê1, and

i¡tercorrelat€ urth the verbal t€sts at the .15-.25 leval.. Of

thÊ 2?0 corrèlaticns aflong the 21 variattles, 28 are nonsl_gn:-ti-

ca¡rt at thê . ü5 Level r{'i. th rndividual cn€-taÍ1€d t€s¿s of

sig!:1lita¡c€, anC 21 af th€s€ nonsign j-ti,caÐt cÕrrelatf-ons involvs

thc fo r subt€sts ot Cattell Form F. Thê vast irìajÕriLy of the

corrÊlat-i.ons are sxgniticant at the .001 ieve1, olì+-tailed. AÈ

thLs poi¡t-, the toür subtests ûf CattelL Ïo¡m B vere droppe{i f:ror¡

trr¡ther anafysis, as cÕefficieÐÈs j,nvolving tlìis l-est arê baseC

on a Euch snaller nümTier of casès and gerlìaps êv€n on guite a

dilfere¡t subpopulation; tbe tour subtests of form A qer€

rêtar-ned.

IEST OF sU.B-PROBL¡}X .1

B€tore factor anaLyzl-ng th€ 14 non-tielC :-ndependênce ìests,

t.h€ rel.evant coErelatj-cn natr x aas +-est.€d for sig¡.if icance ils]-ng

Bartlet.tr s tèst {Go.rsuchr 19'14, 13b}. Ãesuti-s, present€d i¡

Table 2, indicat€ th,ìt this cûrr€latlon matrÌx is siqnifi.a¡t and

suita¡1e tar factrnLnq.

Tàê Bon-field indêFendenùê tests ¡dere f acf_or analyzÊd using

prr-ncl,pel axis atd VarinaL ¡ota+-10$ nìethods vi a SpSS ¡,âctor

program, ¡r1th i-terat].ons o.n thÈ squared nultip_l: ccrrelatl-on



labLe 2

Bartlett's Èest of significance of
14 varÍable correlation matrix

x2 = - (n-r-3t 1i) Los ln I- 6 ""1"n|
= - 185.s (-5.64)

= L046.22

,.---v-1
2

= 91 Signlfícant at .01 level,

I¡Iher e

l* I = . oorolvvlv= 14

n=L92

Table 3

Cattell-ts scree test on 14 variabl-e factor sol"ution

Factor

Eigenvalue

PercenÈ of Variance

Magnitude of
Eigenvalue

r2345678910

5.20 2.03 l.0B 0.81 0.78 0.73 0.66 0.s5 0.49 0.42

37.2 L4.5 7.7 5.8 5.6 5.2 4.7 3.9 3.5 3.0

5

4

3

2

1

X

X
----x.----x__*_x-_?<_

L2345678Facrors
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conmunality estlmates. ?hreê lactors had eigeìtïafnês grêå¿eI

than 1.00 r,¡hen the cÒrrelatrcÚ natri_x lraÊ tactÕrê.1 tirst. '{it tì

unitles in th€ diagcna.L. cÕrsuch (19l4J aÕtes t.hÍs vi0eiy us€d

and theoretical"¡.y rationalized method tÐr èstrj¡at.i¡q nunbêr cf
tactors ]-s nÒre accurãt-ê r4h€r€ thê lunbâr of varaables ís smalf

or nod{:rat€ and the ccinmunalitiÐs are }Ìqh, the situatj_on that
p€rtai-ns here. Catt€-llrs {'196b) scree test tor th€ number ôf
f,actÐfs ã]so a¡riicates a thr€e*factor solui-ion is approprlate for
th]-s data (s€e TabLe 3) .

A Varimax rûtatj-ûn of thrêe factors gave the factûr structure
in Taòle 4. The tirst tactor is a nain factor $ith g of th€ l¿t

test-s havinq .lcadi¡gs Ðn it >.2û. T¡ìÈ first factôr, then, j.s a

general .tactor, accountiâq foÌ 4l.l percent of comno!1 vaiia¡cê.
The tì":"g.best loadtng is lleven.s ¡latrLc€s, ¡rhf ch is a iâci,ar mâ.rker

tÐ¡ g und€r V€rnon!s {':950} nodel" Favê t_ests load ûnlv on th€

tirst tactor: Aavenrs i{atr]-ces and the four CattÊl-l t€sts, a1l-

rûe as urës ol g.

Tbe seco¡d tactor ís a v€rtal tactÐr. The four verbal têsts
llâ.ve loadings ).'10 on this tartor idhll€ all cther tèsts ]-oad less
tban .2û. Th€ s€caÐd tactoT jis c-learÌy dsfined, and acccunts toÎ
J6,9 pêrcênt ol comnon varj_ance. The third tactor is a sFatj-al
tactor ¡¡rth t.he f rve spatial t€sts having 1ôa,Cings >..j0. AL1

ot!êr tests l"oad l€ss than .20 cn tbis factor, xhich accounts iÕr
21,4 percenL ot ccJìmon var].¿nc€.

Thl-s tactor structìlre 1s cl'cs€ tc thê hypothêsÍzed. tacio.r
strrctnre. Tt 1s cl€ar that th€ t:.rst ând thlrd factors detane

genelAl aod spatiaf factors, Facto¡ scores oâ thèse twc tactcrs
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TabLe 4

Factor soLuÈions for the L4 variables: 1) ?rincipal axis
nrlth Varinax rotation and 2) Maxirnum

1Íkelíhood exploratöry

Variables' Tactors Coû[unality

Eigenvaluè .2.87 2.54 1.47 6.90

Percent of Variance 4I.7 36.92 2L.37

(Omitted loadings< l. 201 consÍdered trivial)

L RavmaÈ

2 c^L

3 cA2

4 cA3

5 CA4

6 Blocks

7 RMPFB

8 DATSR

9 MAT 2D

10 MAT 3D

LL Ver i
12 Ver 2

13 Ver 3

l-4 Ver 4

I I1 III

1.P.A.2.IÍ.L.
.64 .62

,3t .30

.26 .25

.31 .30

.zs .24

.43 .45

.62 .60

.59 .59

.46 .53

.54 .54

.74 .75

.56 .57

.57 .56

.62 .59

1.P.A.2.M.L,

.76 .75

.53 .53

.48 .47

.49 .50

.46 .46

.55 .60

.42 .47

.66 .69

.53 ,58

"23 .22

.23 .22

L.P.A.2.M.L,

84 .85

70 72

72 72

77 75

1. ?. Ä. 2.M. t.

30

66

37

64

49

24

6t

31

69

43



Irter€ o¡ta:-nèd ûs].frg Least sqÐares r€qrcssiotr ccaplete estinaticn
{ìèt-hcd usÌnq SPSS lactor program.

TÕ â.ut-heTìt1catê thi,s factoa struclure, the co!:relai:i-o!ì nat.ri!{

¡das factorèd agå.j_n, usirtq €xpl_oratÕrI naxinurn Ilkel-ihood iacior
aÈaIys].3 {Jcreskog f; ¡ard"l,ey, 1968) fofloHèd ¡ly Varl,max rotatl-on
Ðf th¡ee factors. Program üfiLA {Jcresìrag, lgb-t) l,'as us€d iÕ¡ the
anal-ys1"s. The res¡llts, also .1n TabIe 4, indicate v"ry c.los€

agreemên*. with the priflcl-pal axis aÐd vari¡ìat soluf:ioû. Loadi¡gs

ar€ very sin:1ar, ðtten ìrit.hl-n .u1-.02, and. nearly altsay.: uÍthin

-O5.ThÊ data, thên, pxesent a c.l.€ar sinp.le sìËucture.

The antercÕrre.j-atl"oas amoIIg th€ tbre€ lield j.¡dÈpend€¡ce têst-s

ar€ signifl-cant ðnC ót the sizÊ reFcrted ir ì:he literatüre.

correfatio¡s b€ttre-on the fr-e1d rndep€ndencê tests arìù the l-acto¡
scores tor f actors T and I I- r€re obta1îêd, thÐn f actors I aild

III ¡{ere partlal-1€d N¡tt_ ot the i¡terccrr€lations ai¡cflg the th¡eâ

ti€ld isdepe¡deïcè t€sts, Thls prcvj^des a test of sub-prob 1en 1:

to det€rmine uhether the ccnstruct oÍ tf€1d l-ndependence, ïÈter-

xrng to the vaEia¡cê shared ¡y the thr€e m€asures, represe¡ts a

coostruct distinct lrcn genèral- intefligênce ã!d spatiaÌ atlility.
Th€ results are pxesentèd in Ta¡l-e 5 and iadlcäte that g atìd k

account fcr a large propcrtion cf thê sh,rred variaÌìcê anong the

tield i¡dÐp€nd€ncè tests {:t9:%}.

Th€ j-ntercarr€_Lðtians among the lield i¡dependenc€ t€sts !¡ÊrÈ

exam].nêd furÈher by partlal.!-Lng out thê 10 tesis that l.oad€d on

factors T and III. Thè par+-ial correl-atíons in Tabfe 5 were

obtained-

Prior to tactrr ana].Ïz1ng the !Ìatrix of cc reLatiûns anoäg t,he



Table 5

Intercorrelat Íons, partíal correlåtions and variance
proportions aÉong the field independence
tests taking into account factors g & k

GEFTT
and RFT

GEFTT
and T(BDT

BTT
Aùd KBDT

Zero ord,er correlations t"Y

Partíalling ouÈ g and k ÏxY. gk

partialling ouE 10 tests

-.40
-.2r
-. 17

6L

28

25

-.37
-.r7
-.L6

Proportion of total varíance 
2thaË is conmon r xY'

Proportion of Ëota1 varÍance
remaining cornnon after g 7
and k partialled out r-xY.gk
Proportion of total
variance removed by
partíal1íng out g & k r2*y-t2*y.gk
Proportion of cornmon Z 2varíance due Ëo g & k r-xy-rly.gk

2rxy

l-60

044

LL6

.72

372

078

294

.79

..137

.029

.108

.79



Table 6

Bartlettts test of significance of correlation trlatrix
for three fÍeLd Índependence tests

x2 = -(l8s-1 2(3¿i s) rog. (.5108)

= (-r82.L7) (-.671s)

) 1000

df = 3 SígnLficant at .01 1eve1

. Table 7

?rlncipal component solution for fielil independ.ence tests

Variable Factor I Coununal.ity

KBDT .84

RFT -.7I
GEFTÎ . _j 85

Eigenva^J-ue 1. 93

.71

.50

.73

TabLe I
MulÈÍple correLation between fíeLd independence factor

scores and g and k facÈor scores

Rf.g,k = .73

R2f.g,k = .53

r' = L07. 9
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ti€-Ld 1¿dep€u.d€nce tests, lh€ matrlLr !{as l€stêd tor sig:ìit lcanc€

Esanq BåItlettr s test. The r€sú1ts, present-eC in Tablê 6,

r,Ddicâte tñet thts ccrrÊl-at10r matrix 1s significant and suitabl-3

fgr factor ].xq.

T¡i€ priDcipal colnFonènt method fias usêd, enil Õne fartôr 'ras
Ðbtâired lrith a.n eigenva,Iue gr€ater than 1.00. Besults arê

pr€s€nted in Taþle 1. Factor scores v€re obtalned on thls
varlâbl-e tor each sirbjêct, and â nul,tiple regressj-on was p€r-

tÕrmêd {ith tht-s vaEia.trlè as the deperìdent variabl€ and factor
sco es on factÕrs I and IfJ as thê independent variabfes, [o give

an andl'câiion of t.hè relationshap b€tlJeen trneasurêdti anC rpre-

dict€drr f ie-ld ind€pendence. lìe-sutts arê ôutl_ined ill îa¡ls fj..

Confrrnatory ta,ito¡ anafyses cf tl,e detã lrere alsc carrj_€d out

to extract factors lrith pred€taned châ¡aclerj_stics {corsuch,
'1914, p81) " In th€ erp.loratory so]utions, the f irst f ãctor,
altbough a gen€¡al tactor, j_s more beavi ly loadêd idith the

spatr.al^ .'-ests than the ve¡ba,l teÊts. This can part.iâl1y b€

attrí¡,uted to thê têsts of g being rìcnverfral tests. ¡,urthêrÌnore,

Èh€ Cat,tel.l tâsts havè loH ccnmuna-lities due perhaps to their
short length and consegue¡t l.rwer relieirí.Ij_ty. paf-rwj-se plots Õf

thÈ three fact.ors lse€ Iiqures 5, ó and 7) r€flect tbis sttuat.ion
Õf the verbal tests Loading ûaly factcr Tf and the spatiâl têsf-s

-loadj-ììg hoth tactors I and TlI. îhè plots shoï a clear siapfê
structure þetûeên tactors : a¡d LI, and b€t €en fâctcrs II and

III. If loadi-ngs < .2O are cÕnsidêrerl trivial ard in the

hyperpl-an€, thèn tor these tuÕ pâj-¡s of factors, nÐst variab1es

Èhat load lìigh on ûne tact.or ar€ in tl¡e hypêrplane of the other
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I'ígure 5

Flot of facËors 1 versus 2 for principal- axis
and Vatimax solution of 1"4 variables
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FÌgure 6

Plot of factors 2 versus 3 for principal axÍs
and Va¡Ímax solutÍor of 14 variabies



Figure 7

PLot of factors l ver'sus 3 for principal axÍs
and Varirnax solutÍon. of 14 variables
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tactor and vice vÊrsa, Th3 p].c+_ of f actors I ãnd IlI, hc,!,r€v€r,

siows ih€ f rive spatial têsts loading on lloth lactors"
Give¡ th€s€ cÕnsidecatLcns, a cûntl¡natrry anð_l]'sis r¡as done,

r€cietrnj-ng the genera.l first f act-ÐI:. Dt-agonal- f aci.or metlìÕd ças

us€d fcì¡ t-he f arst tactor, where tlìe f irst f a{:tÐr is assuÍìed r,o

bê the equi.va_L€nt of Ðne variabfe {GorsuÕh, l9?4, p67} , lrndër

V€¡rnôrì's {1950} hierarchial sìodeI ût a¡iliti€s, Ravenrs l,latrices
1s a tactûr marker fcr g. This yariab]e, as first lactolr g, sas

pa¡tialled out oi the correlaticn natrit(. The r€sultant residuaL
pãrtra1 correlatt-cn üatr1x ot v€rb¡a1 a¡d spatj-aI i,ests ¡ith
tactor g r€ßoved, i,ras tactôr anal,yzêd t_o Õbtain tactors v and k,

tÕ,|loûl-Tìg an part the n€thad prcposed by Vernon {19?2). the
l-oad1ngs ôf th€ tests ûn lactcr g ls given by the.ir ccrrelatic¡
sith Baveû.s ¡{atrj-ces d].vt-ded by f-he -lradinq of Ravenrs lgatrices
on tactûx I lFruchtèr, 1954, p54). Tbeic toadl-ngs oû factors v

and k arê gi?en vt a a principä1 axis and Var j_in a.x araly-çis.
¡esults are present€d in îahI€ 9. ?ilj.s anel-ysl-s, fihe! compared

to th€ expl-c¡atorT a¡a1vsis, has i¡creased sligbtly the l.oa,linqs

ct the spatial tests oa thê spatiat factor, ând has increased

soÌ¡eíhat- the l-oadings rf the verilal tes+.s or t.h€ g€aera I tacto¡.
th€s€ rerleÍined, theorâtlcal_Iy ratj-o¡ìalized factÐrs give basical-
Iy the sai¡€ simple structure sclution as the e{plorato::y
analyses "

î¡sT oF St]B-PFOÈLr¡! 2

Separâte prrnc].pal tact.or alalyses ct non tietd i¡ìdËpendence

tests uere Ferfo¡ned tor eôch sêx grcuF aÐd tÕr the t9o aq€
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Table 9

Confirnatory factor solution f.or lhe 10 variabLes

Varíables CoImunâlity

Ravmat

31ocks

RMPFB

DATSR

Mat 2D

l4at 3D

Ver 1

Yer 2

Ver 3
Ver 4
Eigenval-ue

.84

.69

.58

.69

.34

.68

.33

.36

,34

.28

2.94

.42

.70

.58

.52

"60
.84

.68

.72

.76

2.30 r.69

LoadingsSl. 201 ornitted antl conåidere¿l
ÈrÍvial

Factor
II III



groups. Three Tactcrs .rere rctat€d via Va¡imaa. pesults ¡{€re

checXed for equlvaleüce oi ttr= g, v anC K f ac.,_ors acro-ss thÊ tïo
sex and thë t',¡a age grortps. ThÈ met.hod {.s€d .:{a^s t-hat slrgg€stèd

by Ka]-ser et al. {t9?1) üsing a fector natch pro,lram ,¡rrj-tte¡.ì by

Y€I d¡nan {19é7).

!'or thÈ t"ïo ag* gaoups, hoth unrotat.e{l and rotat€d fâctor
sol'utirns are tnva¡fant! Tlls tactors sholr exceflent l.ûatch.^ s, as

r-ndicated ¡y thc tbree cosj_nes bèing >.95 and t.hê re$aining
cÒ.Sitìes bej-ng <.20 (s€€ TasLe 1û). v_-l-dsan (1367 | p237) nctes
tbat th€se cosrnes nay b€ irterFr€t€d as correlat.i-ons h€t*-eên the
factor varrables derived trom tie twû analyses. rn tliÊ Dnrctät€d

sol-utj-on, thê order ot th€ iactÐrs is idên*_j.cal aiso. In the

rot.ìt€ri solution, tactor f ot on€ grcup àâs becone factor IT of
the other groüp. The corr:esFondJ-ng factors reta:-n th€ir
invar].anc€ prôpêrly ho €ver.Àn invaria¡t factû strrf,cture, then,
rras fo{¡ìd for Ètìê tI'û age groups.

Fcr the tiro sex g:oups, the unrotat€d factcr scl_utions are
invarj.ant tor all thTÊê fectcrs, ôs .indicated by cosin€s >.95 or
<,20 {sêe Taile 11}. The order ûl t}re factors is iden+.1-cai also.
The rotated factcr solutions are lnvariant !ùith r€spect tc the
verbal tactor {fâctor 'l for mal€s and factoî Z tor f eflìa}esl , and

th:-s v€rba.l tactcr bëars no reiaticnship rri-Lh t'he ¡ç¡¡¿1nang tw4

tactors. llo1{ever, tbe Varj-max rotation has foünd ,sliqht-ly
ditf€rent sc.lutir¡s Ìor the rêaainj-ng t -y{o f,actors, Cosines

betueen corr€spondrng factors harre dropped lo .gZ vhile cûsines
lrith tb€ reÍìailling notverbal facto¡ heve r sÊI} to .3U. The sam€

urìrotated factsr structure, then, tsas tound fÒr the tso s€x

ð1



Table L0

Factorial Ínvarfance acïoss age groups for 14 variables

Variables Older half-Varinax factors

I II . III
General .Verbal Spatial

Råvsat

cA1
cA2
cA3
cA4
Blocks

RMPFB

DATSR

I4AT 2D

MAT 3D

Ver 1

Ver 2
Ver 3
Ver 4

'.73 .L2

.48 .00

.42 .2L
j.48 . t3
;56 .22

.64 .15

.44 .09

.66 ,16

..20 .23

,49 .10
.09 .92

.24 .73

.i.9 :69

.L2 .76

.34

.30

.08

.26

.0L

:23

4!
.32

.68

.50

.13

.07

.72

.11

Cosínes among l¡arimax factors Cosines anong principal axis fâctors
Older haLf

III

Younger. Í ..O2 L.00
half II .99 -. 03

rrr.L6 .01

Older half
III

Younger I 1. 0ô ;.06

haLf II .06 -_,_22.

' rrr -.01 -.13

III

-. 0t

-.16
.99

III

.02

.L3
oo

You4ger . half :.Varirrax . f actors

I II III
Verbal- General SpatÍal

.25

-.03
.L2

.24

.L4

.23

.04

,18

.08

.2I

.72
' .66

.79

.78

.58

.60

.53

J!
.36

.3L

.22

.51

.06

.4s

.13

.2I
to

.04

.32

.09

.L2

.24

. 11-

:51_

:g
:51-

=19
:54

.22

.27

-. 07

.13



Females - Varlmax factors

I IÏ IIT
Spatial Verbal General

tE8

.51-

.31

.57

:þ
.91
:81

:79

éq
.76
.05

.tt-

.15

... 10

.19

.03

.12

.t0

.22

.23

-.L4
.1"5

,10

.17

.84

:75

:1¿
.79

:.40

.32

.7L
' ;26

.36

.20

.1-0

.13

.04

.2\

.2r

.30

.06

-.08

Table 11

Factoríal Ínvariance across sex groups for .14 variabLes

Varíabl-es Males - Varimax factors

I II III
Verbal Spatial .General-

Ravnat

cA1
ca. 2

cA3
cA4
BLocks

RMPFB

DAT

MAT 2D

¡4AT 3Ð

Ver- L

Ver 2

Ver 3

Ver 4

.12

.00

.L4

.32

.L2

,10

.2L

.20

.2r

.l_6

:72

-,åq
:73

.79

,35

.11

.12

.07

.2L

.60
.:7 6

.51

.46

;53

.33

.38

.03

.19

.60

.50

.37

.Le

.44

.27

.25

.57

.09

.28

.03

.t2

.32

. l_8

Cosines among 'Varimax factors Cesines among. principal axis factors

Males
III

Females I -.04 .92

rr 1; 0.0 , 06

rrr .08 -- 38

Males
I II III

Fenales I .98 .1"8 .05

II .I7 -r!9. .13

rrr -.08 .L2 .99

III
10

-.06
ot

63



grôups. The rotated fâctor structurÐ was irvariânt trl¡ f. hë

vèrña,l lactor, $hile the re$arning tsÐ factÕrs exhiblr_€.1 a hlqh

deqr€€ of cÕIr€spondence but afsa sÕrne confounrjl_ng"

the tield andependencê têst-s uérÊ ass€ssed for |rsychcnì€tric
inval.rancê acfoss age gloups a:rd ac¡oss sex groups" sêpalate

factor analys€s t/3re dÕnê tor *ach group, includang in the fietd
1nd.êpendence tests. Tbreê tacicrs rlå.re rctated vj-a Varimax ãnd

tesults checked for eguiva-Ience of the f,actors usi¡g Kais€rrs

{1yr1) nethûd. The tactors shcìi excel.].ent natches as indacaÈed

lry cÕrrespa¡)d1ng ccst_nes her-ng >.95 ls€e ,llab1€s 32 end 13J - The

cosrnê ot ù.be angl.€ h€tïeen tlìe tesr, v€ctcrs of the samê t-est for
the t$Õ gronps giv€s an indêx cf i.tts constancy, or Ínvariance,
across the tuo qroups- Th1s prcvadês a test ct sub-pro!:-Lem 2i
tÐ assess the gualrtat:-ve €quiv¿]ence or psychcnèt¡ic j-nvariancë

of fi€Ld indÊpendencÊ tests acrcss t*íÐ groups tÒ deteïnt-ne the

valr-di"Ly ct crcssgÍoup quantl_tative compariscns on the tesi-s. As

can be seen tron tables 12 and lJ, f1€ld ind€peÐdÐrrce test-s shsrù

€xceLlent t nvaxiaricê across age groltps and across sex qrcups

lcosiûes >,90J with the exception Òf ÊFt whiüh shows an]-y

flod€rate correspûndeDce across aqe groups {cosl-ne =.6ü) .

IISU CF SIIB-PRÛBl,E[r 3

As a prelim].lary l-ndl_catiÐn of th€ €ffecf_s ot age a¡ld sex oJì

t-he fre.Ld independ€nc€ tests, thê ccrre-laticns of tbese varj.ab,les

¡r1th the tests çer€ exanin€d, Tb€ sef variab-Le has a sigîìificant
correlation with fifT onlv, nbi_Le ag€ correfates signl-ficant'Ly
tfxth a-L l- thfee ir€1d l_ldep€¡Cenc€ tests. Êes lts are in ga¡rle



Table 12

?sychometric and facÈorial invarlance acïoss age groups
r¡Íth field independence tests

Va¡iables Older half-Varimax facÈors

I II ITT
SpaËiaJ- GeneraL Verbal

Ravmat

cA1
cA2
cA3
cA4
BLcicks

RMPFB

DAT

}fAT 2D

MAT 3D

Ver 1

Ver 2

Ver 3

Ver 4

I(3DT

RFT

GEFTT

.42

.33

-.04
.24

.18

.35

..51

.50

.56

¿2
.07

.13

.77

.!2

.69

-:l].
:67

rJ! .72

,42 ,00
.57 .20
.52 .12

.47 .22

,55 .L5

.33 .24

.44 .11

. 55 .L6

.23 .24

.15 .92

.2L .73

'1s 4
.l-1 : :76

.33 .24

.00 .00

32 .28

Cos1nes among 'Varimax facÈors

Younger half
I II III

O1der I 1,00 ,05 -.04
haLf II .04 .02 1.00

rrr -.05 l-.00 -.01

Cobines betwéen correspondi-ng f Íel-d
. independence tests

KBDT

.96
RI'T GEFTT

.60 .93

Younger half -Varirnax f actors

I II III
SpaÈÍêl" Verbal ceneral

.33

.1.3

.15

.30

.12

.50

.7 5.

.54

r!2
. .60

.18

.27

-.08
.72

"!e
-. 13

.s9

.27

-.01.
.L2

.24

.14

.25

.08

.2L

.08

.23

.73

.-66

.79

.79

"13
-.16

.02

:55

=!I
.54

:trl
.35

-27

.18

.46

.02

.39

.10

.t9

.28

.02

;37

-.08
.34

65



lable 13

Psychometríc and factorial invariance across sex groups
r,rith field independence tesÈs

Femal-es - Varlmax factols

I II TII
Spatial Verbal GeneraL

.63 .20 .44

.48 .O4 .33

.22 .L4 .. .7g

.52 .09 .36

.30 .23 .31

;58 .23 .25
'.79 -.15 .2L

.70 .14 .25

.57 .09 .11-

.81 .I7 .2L

.02 ,85 .2L

.L0 .76 .28

..L7 .76 .03
. t-t .78 -.07
.68 .15 .L4

.':62 -. 03 . 18

.75 .L6 .15

Variables Males .- varínax factols

I II III
Spatial VerbaL General

Ravmat

cA1
cA2
cA3
cA4
31ocks

RMPF¡

DAT

MAT 2D

MAT 3D

Ver L
Yer 2

Ver 3
vèr 4

]KBDT

RFl

GEFTT

.37

.03

.13

.72

.08

.39

t56

:46

;47

;63

.31

.39

,05

.19

.63

-.!l
.75

.11 .61

'oL :!Z
.13 !'37

.31 .43

.L4 ,51

.13 .43

.23 .39

.2L .58

.29 .r4

.1.3 .26
':78 .a7

,éO .ls
¿1 .28

.80 .L6

.i.s .44

-.15 .09

.14 .29

úosines among Varimax factors Cosines bet'lreen cOrrespondÍng f íe1d.
fndepên.ience Lests

Males
III

Females f .94 .00

rr.01 1.q0

rrr -. 35 .o4

III
.35

-, 04

.94

KBDT

l-. 00

RFT

.94

GEFlT

.98

66



14.

Partial cc.r¡elatt-cns uith age, partial"lirrg out sex, âl]rl .¡it h

se](, pari:tallinq out. ag., arê pr€seni€d as Hell-" In the sampl€,

ag€ arrd seï int€rccrrelatê -.25. As sex as scÕred. dichotc$cus-
ly, 0 foa femates, 1 for male.s, this indicat€s a .slightê¡
È-endency for lenal-es tû be on tbe av€râgè older tha¡ â1ês.

Partialling ôut sex had caly a slig.ht eftect., rdtril€ ag€ s€ems a

nûrê potent varaab l--.

Th€ i-ntêrcorrêr-ations amorg the field i-¡dep€ndÉnce tests ¡rerç

th€r eran,rned for the €tfects ot age and sex. As ca'i b€ sÈên j-n

Tâfrle ì5, part].a.lIlng out sex has almost no ef f €ct- on the
in tercorre:a tio¡ s. Palt-iati.r-ng cdt age reduces the iût€rcor¡ela-
tions by "{l3 on th€ av€rag€.

Ði-fler€nc€s ¡€ttle€s I!alês and f€üales on sâc.lì f ià.ld ]-]]depsn_

dêncÈ te.si cere exa$inêd by t-tests. The têsts are $onsigìlifi-
cant except for FFT, ccnfLrnil]lJ tl,e abov€ analysis {see Taþle

16). fcr the agê groups, t- tests for ëach tl_e.ld ind€pendênce

t€st r-ndicat*s signífi-cant diit€rences or these variab¡es. Ana-

l-yses of covarr-ances lr€rè pêrtorned. cn each of these significart
d]-lf€¡ërces, covarying fcr factÐrs I and ITI. îjlis provides a

test of sub-prohleB 3: to determine ¡iÌìether diftÈ¡eîces bet$een

trc grcüps on tleld independënce tests can b9 accÕìtntêd for by

group dj.fferencÊs i! ge¡eral i¡teL-tigence and spatial abili-ty.
Resu1ts, pEesented :_n Taþfe 1J, nCj-cate that tor tì:è ag,r3

group dltf,er€ncês, côvary:-ng tactors g and k rêduc€s th€ dif-
tere¡ce io ',oü,sr-gniticance. Thus age qroup difierênces on fierd
r-ndependence tests can bê accounted tor by g anrt k age



Table 14

Correlations and partÍal- correlatíons beÈr¿een fÍeld
independence tests and age and se¡

Ìable 15

Intercorrelatíons among the field Índependence tests
. wlth sex and then $/ilh aþe partiaLLed ouÈ

RFT &

r.Zero order corrélations '1xy

PartÍallirig out sex xy. s

PârËÍalling out age r

-0.40
:-0" 39

-0.35

KBDl RFT GEFTT

Zero order coEelations ., *" AB.

Zero ord,ei correlatÍons r. s Sex

-0. L8

N. S.

0.36

-o.24
-0.23
N. S.

PartLalJ-ing out sex Txa.s Age

ParÈiallÍng out age t*.." 
sex

-0, 18 o.32

-0.17
-o.2!

KBDr 6, RFå ål3ïr&

-0.37
-o.37
-0,34

0.61

0.61

0,59



dlftereflces, lthe sex ditferen.€ o.r llF? coulri rtct tÊ r€CÌrc€d lly

coyarytng iac+.ors g and lr. Sêr dlfferêncês on lF'I rjere ¡iot

aùcounted tor jry seia ,litfer:ellces in g aûd k,



Table 16

t tests of age and sex differences on
fÍeld Índependence Èests

Table 17

Analysis of variance and covariance for age and sex
differences on field independence tests r,7ith

factors g and k as covarÍaÈes

Sex !l
F

KBDT GSFTT RT'1

X.Ntp X.Ntp X.Ntp
38,5 93 .48 .63

98.0 e1

L2.92 . 95 1.48 .14

11.96 97

2I.2 90 -3,25 .00

33, r- 87

Age Old

Young

37.1 93 -2.O8 .O4

39.4 91

11.6 99 -2.63 .01

13.3
31. s 9L 2.54 .01

22.3 86

Anova

KBDT GEFTT RFT

SSdfFp SSdfFp SSdfFp

SV Sex

Res .

r2.5 L .2I .64

t0175.6 175

54.5 I2.7.10
,466.3 !75

6238.0 1 10.7 ,00

10L978.0 175

SV Age

Rês.

263.2 1 4.6 .03

9924.9 L75

t25.4 .1 6.5.01
3395.4 t75

3758.3..t 6.3.01
LO44s7 -8 L75

Ancova
gandk
c.avaria SSdfFp SSdfFp SSdfTp

SV Sex

Res .

639r.2 1 12.8 .00
85788.8 r73

SV Age

Res.

18.5 r. 0.6 .45

t5551.6 173

16.9 I L.6 .2L

1882.2 L73

L697.L I 3.3 .07

90483.0 173
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the resuLts as a g¡oup suppûrt th¡3 blpothêsis ttlat difterênr3s
rn tr-elC indep€n{tence can be ðccounter, tor by rIl.tf erenc€s 1n

går¡eral i¡t-el"lrqence and spattel" abilÍty, The r€sea¡ch has sho1d.n

that g and k acccûnt tor apFroxinately 80fü ôt the shared variar,c€

amo!ìg t-he t:€ld inalepe'ìdence tests and. app¡. ximately 50.ï of the

total- varl-ance of the têsts. The n+thod used provides a n€tliod

tor estab.lashl-ng netr:-c eqüival-encê cr psycho!ìetr1c inrariance,
l-. Ê, , a metl¡od f or deinonstrat j-ûg thåt Tleharriola1 easures ar€

patteïned sìnilarly to¡ .fr,ro ao€ arìd tro sex grouFs Frrar to
uar(r-ng cornpariso]ìs across qroups o¡ t,he tests" This chapter

deâl-s in nìore d.€pth wj.t¡ t.his m€thod of establ!-shiÐg psychometrac

i-nvariance and the resu1ts, glì€n th€ aêsuLts arÈ di-scùssed j-n

terms of t-hèir consêquêÐces tcr the ccnstruct val-idation ût the

te sè s.

TIl!] DlST].NCTIVgNTs5 CF TTÊ1.Ð IIIÐEPE¡IÐENCE

the factor analys:-s of the .aûtercorrel.âticfls ainong the non-

t1ÈId ].rdepe¡d€Ilce tesÈs r€veal€i threê sinËle structure tactors,
a gèneral-, a vertìal- a.rì4 a spatj.al_ tact.or. TTre genr:ral factor is
ð nìaiû tactor ',rl-th the !ÐajariÈy ot tesi:s laading cn it, the
b:.gt¡est lcading ¡€1!ìg f,or Ra1'€ns llatric€s, whlcþ is a factor
marker tor g uad€r lernort s mod€ì. Thê Tj-ye iest_s of !l -lôad only



ôn rhr.s factÕr. l)iìly th€ spalia-l tests lDad the spatial tactar:
and only t-hê ve¡bâ1 t4sÌs lcãd thÊ vêrbâl ¡actor. The saae

structure atpear€C çhen the rlata ser€ analy"êd by t.bree Cttfsr€nt
methads nenely 1l prrncipal axj-s and vatiflìax rotat:i-on, 2!

e)apLarato¡y naxinun ll-i(ê-lihûod a d 3t ccntrrmatcry Cl-ago¡a1

nethcd f cr .tac!:oI I fcl-[c!rÈd by plr]-rciFal axis anC variinaX to.r
tactors iI and III. Th€ reapFêara¡c€ of the sanê lact"cEs over

dinlerent enalysês strengthens thêir interp¡€tat¿on" Iiarris and

llarrf.s {19't1} te¡ü th:-s nethÕd to redüce errors Ðf j-nfere¡cê tbe

n€thod of ccnparallle .on!ìon tactÕrs {CCF). Here all three
factors rep]icatÐ cver dift€rênt aüalys€s and thus ¡ìeet the CC¡'

cratêrl-on. The tactors thên a¡€ adequät€}y dêfined by r_he

¡o 1r- lj.e kl indepenCesõe tests.

The construct of tiêid inCêpe¡dence r€fÐrs to thÊ variancê
sha.r€d by several_ neasures, and the aim of sub-probl€n I r,¡âs to
determlne if ít repfesê¡ts a construci- dj_stinct lrorn g and k.

the €vidence l-s thât indivj,duâ1 ditferences in field rndepen-

dencê, as repres€¡ted by the cÕrrelaticns amoBg the têsts, can be

account€d for ¡y difierences Ìn g and k. Trdo of three correla-
tion,s anong the fi€ld lndependenc€ tests are rÊduced to nonstg.ni-

ticance by Fartral.!"ang oui-- g aod k tactûr scores thus supporttng

tb€ hypothesi-s. The rena.ln:.nq ,Signiticant Fartial correl-ation,
betlrêen Gaoup Èûì l,'€rlrlÐd Figures T€-qt and Kohs Block Ðesagn test,
has .been rêducêd sign:-f lcantly Íro$ . b I ta ,2¡J. ?urttìer, the

resu-Lts 1ndicate t-hat g aad ¡( accou¡t tÐr al-most êighty percent

of thè shared varj"anc€, as ¡epr€sented by correlatr_rns, anoaq the

treld l,ldep€ndence t€sts, The lrrt€rccrrelati-ons aüonq the thr€e

12



tiê"1d indep€nde¡cÐ t3sts ïerè furthêr examined try pârriar-ring Õut

the t€a tests th¿rt l-oaded clì factors g änd k. EËsults are
suCstä¡ti_a.Lly r_he sane, :_ndacatrng i;hal the tuo fäctcrs ¿re a

sultaÌlte and si¡ttíc:-ent representaticn of the tÊ¡ tests" ltre
nultiplê correlatao:t of.?3 betu,€en the first prrûcipa-l conponent

tor the tield lndepend€nce t€sts a¡d tactcr scores for g and k
fnrthêr substantíate the irf€renc€ that t.lì€ factors accou¡t tor a

lärge pxÕpor+-ion ot the shared varia¡ce, repaese¡tèd here by the
ïirst prrãcipal, conÞoAênt., ot the tield jindepêndenc€ tèsts" The

exâmiBation of sub-prolrrênì 1, th€¡, 1€ads to the conclüs1ôn that
:-Þdrvidual rlitfe¡ences .ÌD gen€ral iÐter-ligenc¿ and rìpatlal ahlfi-
ty can arcouni tûr a-Lr- o:r n€arly a1r of the sharèd variãnce aaorg

the f iè.lit ]'rdep€nrl€ncê têsts.

PSYC:.'OIi]BT BIç TN V ÀR:A }¡C E

The thrae taõtors, general, vêrilaL ênC spatj-a.1, d€flnÊrl on

¡on-fi€,Ld indep€ndel]ce test.s t{êr€ checked for factû¡ral
:-nva¡rance across age a¡d ssx groüps ta first êstablash tt¡at
these constructs are sinilar r-n the di.iferent groups. The factor
analyses tor the tlro age groups revea.j-ed for both groups a

gerÐrêl factor íith tbe nalority ct tests -loading o¡ jit.
¡'1Ðreovêr' for both grÐups onl"y the v€rbâl tÐsts road th€ ve¡baL

tàctcr, aûd tàe spatial tests _Load a spa+_ial fâctôr. Às in the
total g¡¿up sclut-ica, thê gen€ral" factrr is more heavi_ly -loadëd
'r¡i-th the spatiat tests than thê ï€rba1 tests, tàè spatial tests
l-oad both the gÈnêra1 and tàè spatl_at tâctors. Thè lcading of
Ravels llatrìces cn the general tactor }s not guit€ sc àtqh fÐî
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bût¡ì solutlcns ,f s it ¿fas for t¡e totaå grôup sol_utj-on and þerê !t
IÕads s1íght.1y o¡ the spatlal iad;tÕ¡. Th{¿¡etore, fÕl: thÊ t_,iD a.qe

groìrps thê thre€ simple structure tactors are v?rv sll¡il.ar ro

t¡Õsê for the tci-a1 group. Thê arder of the factors is th€ san€

as l-n the tctal group lrhiLe ln th€ yoünger group the general and

ver¡a-L tactors reversed crder. Correspondj-ng factÕr va¡iall€s
across ¿h€ two aqe grot¡ps are t j_ghly corrêlated, as indicat.ed by

cosr-û€s of, 'l ,tlu or .99, NcnccrresFcnding factÕ¡ varia¡1ês w€re

not corre:aied, a-s j.]ìdicated by ccsrnes of .01 to .16, Tbus,

lactÕr r-nvariance of thê g€nereL, v€rþâl and spat.j-al fectors vas

Ès t. ai)l'r-s hed across ag€ groüps.

Th€ tactor anai-ysis ioa nales and t€nå]es rêv€al€d a vërba1

tactor dei Ìned c.nly by the verbaL tèsis, and. a generåL f actôr
def 1ned Ðainly by the têsts of g. Th€ generâI factor for botb

qrcups j.s a Íeaker factor thaÞ for the tct.al grouF, being the

th].rd tactor after rctaÈlon, Tbe spatLa] tests .tor ¡rales load a

spâtial tactor, and Ravåns &atrj-ces ias a sna11 loadir¡g on this
taator, as ças thê case tor the tsÕ agê grrups. Therefo¡e, tsr
¡Rales the factcr solutacn is v€ry s:¡-ni_lar to t-he total group

solution, the factors b€inq ord€teci dif,ferently. For temal_ès,

Èhe spatial tests load cn_ly the flrst factor" This factor ts
].oad€d also ¡y the tests ct g $hich b.ave g€ne¡al-ly lo$er toadl_¡g.s

on the c¡eneral tacto¡. Thus l_or femä].es thê general- ånd spatial
tactÐrs arÊ l--ss dl-stinct. Thl,s t s ret_Lecited i¡ t-he cosinÊs

al¡ong !h€ tactors. Corrêspond]ng tactcr r¡ariabl-es across tb€ sêx

gra{ps are hjghly ccr¡elat€d, as i:tdlcated by co.sines of -l .00 foa

the ver.bal tactor anri .92 tor tþe gênerâ1 ând spatial tactûrs.



Nancorresporidinq tectÕr varaa¡lês are ¡ot cÕrrelated across sex

g.rcups €xc-ôpt t.ha|- t.he spatl-a-L factûr for f €'aa_Les shoirs soltÐ

rêlataoxsh:-p tc the gê:]€ral tactor lor nales as ¿ndicated by a

cosane of .39. 1'he var:_{ìax rotaticr has prÕduced a slight}y
dl-Íteaent cclutLclì tor th€ fe$aies, aad factcrs .I anri III coul.d

¡ê rotatÊd to increasÊ the ¿cad:"ngs ot the test ôf g on the
geBeral factor an,f d€crease then on the spai:ial fact,or. An

etâm1¡ation ol ccsirìês aüong the principal ax:-s factors sbows

thây a.rê highty correlated as j_ndj-cated by cosin€s of .99 and

.99" There i.s no ccntcunding pr€sent here as noncor.resp cndiÌì q

pr:-rcipal axis tactors are unre..,-ated {cos].nes of .05 i.,3 .1ti) .
Thi-s su'bstantiat-€s the collclusion that tbê sam€ lactÐr space 1s

1n vol,ved across sêT groups.

To a"ssÊss tie psychcúÊtric iÈvariaûce ûf, Èhe tiel,J indëpen-

dence t3sts acrÐss age groups, fÐ¡ther factor analyses ,r¡eîe {ionÐ,

this tine incl-udi¡ q the Èj-eld lndependêrìce tests !n tlt€ analyses.

Th€ same f,actors ¡rê¡e obtained as rerê r€vealêd in th€ factor
analyses !¿ j.thout these t€sts. ?he spat_ia1, gèneral and verlla1

tactors hav€ th€ saûì€ saLj.e:.tt vãrtab.¡_es and simil-a¡ l_Ða.lings"

Th€ additisrl ot th€ tests resuftêC j-n a recrde¡ing o.f the

tactors, the spatial factor atpearing ttrst. The fiêld ind€Fen-

dence tests for both age Er:cups load ßai¡ly ô! the spatl_a1

lactor. The t.ests hav€ snìal-l- lcadings cn the gêreraL tactor loE
I

öoth age groilps añd nonê Ðt ti€ i.ests Load an the v€rllal_ factor.
.A¡ exceptloû ls th€ BoC ând FramÉ T€st $hich dÐes ot 1aa,l on any

cf the tactcrs l-n the lounger grcup, and loads spatìal bu.t not

th€ gèoeral factaE in the a]der group" This patterning of
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loadl-ìrgs oi the tielC r-ndeper{i€ncë tests fct the tuo age sroÐp5;

is retlec+-ed an the indl-ces of ÞsychonetrÍc t_nvariance. Th€

cos]-nes for Block Ð]J"s1gn t€st and fûr GroDp En¡edCeil ¡igurÊs tÈst-

arê .96 and .93 rÊspectLvely, iìdicating psychûüètric ínvarrance

âcross age g.rorlps. llo!.ever, for the fod ànd 'F.raü€ test the

cosj.ne is .60 l-ndl.cati¡g {lnly moderate p.sycholÌetric ]-nvar.t-ance

across age groupsr FÕr the tHc aùvariaJìt tests, apprortnately

J0'* of ttìè total varr-anc€ is duê to g and k; 38Ë ca!ì be

attr:-büted to tþe spatj_al tactcr and 12% to the qeneräf factor.
Sl-aghtl-y less is due io t.he spatial tactor in the ycuûge¡ groì1p

an c.[ slaghtly mo.re in th€ ol-dcr qrcup. Tor the Rod and. ¡raa€

test, 50J¿ of its var.Ía¡ce can bê accoun.+-ed tcr so1€ly bv thà

spatial tactor :-n t-he older group. Hc$erer, ncne Õf tis varj-ance

coul"d be account€d tar in the yo¡nqer group.

The psTchometric invaria¡ce of tield indepÊ!dencÊ tests across

ses grÐups tras a1sû assessed. Th€ tactor anal-yses of tà€ ¡rattery

]-nclì¡ding tì€ ti€l-rl i'ld€pendence tests for each sex group aqain

givÊs thè sane tactors that ÌJëre obtained for the analyses

uithcut thosÈ tests. The tact.or-. have the sa¡ne salient variables
anc very sin]'lar loadings, th€ additlon Õt th€ thr€ê test_s

tÊsu.Lli¡g in tìì4 sçatial f actor appear j-ng f lrst. The three f iel.d

indÈpend.€îlce tests lcad olì thê spat]-al tactor 1¡1t-h ¡egtiq].ble
J-oading on the ather fêctors exc€pt for 81.ck Design test vhlch

1{)âCs nod€rat€1./ Õn the general- tactor for ma_les. Àgain i.lìe

patt€r!Íûg of loadinqs ot the tests for th€ ssx grouFs ]-S

retlêctêd j-¡ the ind€x ût psycho$etrl-c Ínvariance,

the cosj-nês icr BLock Ðesiqn, Bod and îranÊ and ûrrup Eübedded
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}.l"gur€s t€s+- are 1.ü0., .94 a¡d .98 respectlvely, indicating
psychometr ]'c l-nva¡:-ance ac¡Õss s€x grc{ps" ;trgarn, ap:).roxinìaÈe_L y

_50% ct the total- varianca ot the t€sts is du€ to g and k, qqy" can

lle attrabuta.ble ta the s.Dat].al' iactcr and 6'l tô the generâl

lactor. ?hê g+nêral- tacto.r $as tcund to il€ a l{eaker factor for
the sex groììps tba¡ ior th€ age groups henc€ thi,s j-s s_LiqlìÈ_1y

.less tha]l llas due to thê genera_t factcr toE the aqe qroups. Fot

th€ femal€s, sl].ghtly morè is atÈribùtable to the spat_ia1 factor
and sI ighi"ly l-ess tô the gen€fa} lactor and yl_ce versa tor the

$a Les.

lh€ exanirìat.icn of sult-frrolllen 2 then leads to thË corclusion

t.hat i:he fteLd andepê¡de!ìce tesÈs are gualLtatively equivalênt or
psychon €tr1cal-Ly invarl-aÞt across ag€ and sex groups, with the

exÐ€ptiÕn ot FÕd and Fïane test across ag€ grouDs, Thus, rrith

th:s exc€ption, the majcr sources ol variance of the tests agr€e

1n kínd and. amôunt across age and acrôs"s seï groups" FuEther,

approxr-mately b0% ot th€ total- varaance of the te.sts is duÊ to
g€neral int€11i9€ncê and sparj"al ability, 40% to spatial abl,tity

and 10% to general- inte-ll-l-gance.

ÀGE ÂNÐ SCX DIFf,EI¡$CSS

?ire hycthêsis thât dl,ite.rences in field ind€pe¡ldêncê can be

accounted fcr fiy di-tfere¡ìces in gereral intelligence and spatiat

â-brL:-ty tÙas êxaninèd in a thj-rd {,-a}. úean dj-ttÐrè¡ces on fj-eld

1nd¿pe¡dence tests åcross agÊ grcups and acrÕss seÍ gröuÐs ïere
t€st€d tor signj-ficance. Acrcss age groups, signíticant clit-

ferences se¡e fcund cn êl-l thê iiel_d indep€ndence tests. ¡or



each test, edjusting lor groBp dl-tterences an g and k by

cÕvaryinc g anrl k reCucêC tl¿e d].tl€rences to nonsagnaficanc€,

thrs suppcrting th€ hypÐth€sis. NÕ s€x ditierÈncès ueïe fou¡d ,n
the Bloci{ Ðesiqn test ôr on Group nnb€dded I j.gures test-.

Sj-g¡ificant sex diftêrences sêr€ found on th€ lad and F¡ame test

and analysis ot covariancê dLd. ¡ct reduce th€se dift€rences,

cortrary to tbe Fredlctacn. fhe xesu-¿ts ior suil-problen 3 tlìe¡

l-ead to th€ cc¡clusion that age g¡oup ttitter€nces on tþ€ thrêe

f iel-d 'j.ndep€nderìce test.s ca!Ì b€ accou,nted for by age group

d].tterence-s in qeneral intell-1qènce ard spatl-âl- abality. Sex

ditterences fcuûd c:l the Ïod a¡d Fran€ test- could. qot L,e

ac{cunted fÐr.

GENETÀI I I'! FI,TC AT.IÛ¡IS

The iiel-d indep€ dênc€ ccnstrùct ].s emFj-rically llased upôn

shar€d var.ienc€" this research fìemcnstrated. t.h,1t this strarecl

variânce disappears when varl-a¡c€ due t.o g aad ß is renoved, and

thaÈ age dj.ft€rences cn fi€ld ind€pende¡ce t€sts carì .b€ accoùnted

tor by aqe dj"ff€rënces in g and X, flithln the li¡nits of thè

stùdy. These l.1mits inc.!udÊ sample rsed {Canadl_an univers].ty .:st

year sturlerts) â]ìd us€ Ðt a partlcula.r model fÕr defillition ct g

and k, so that esl-ab.lished fact,or rnarkers uere used rather than

b.rcadèr neasures of the constructs, À attempt was inade ì:o

brcad€n th+ heterogenetty ot the safiìple, and t,hus the range of
'th€ varial¡l-es and thê gëseralizabj-iity ct thë resülts, by

lûclud:.ng part-t1se students 1r tle samFl_e as r*j-l as tü11-tam€.

Yh€ results ot this factor analytic study arê gêne alizab.le



rdlth.tn tþeso .l'lm:-t-s, and r-hêrefûre i{c{Ld ¡rlf- n€õessaTily apply r_c

other age groLlps, espêcially chafdren, and tc cÈ_her cuJi:rtrês or

ethûr-c groups. Hû'túÊve.:ì much reFort€d resêarch on f i€l"d in{lepen-

dence is conducted usinq sanples and variabLês sl-Íìi1ar to those

us€d here.

'f he pôsitíÐn ådop{:ed here regardrng the resul-ts ot â tactor
analytr-c si-udy j-s that factcr a$âlytic sc1ìttions are descriptions
of inter¡elatronsl¡ips in a set of data änd d€pend on the nu¡nbel:

aûd types cf tests used, ihe co¡lposit.ion cf the subject group

tnvo]ved and th€ nôil€ of analysís adopiêd rather than somê

supposed nâtural ordêrj.$g ot abil-iti€s. Il¡de+d abilities th€n-

se-Ives as i.¡€l} aÊ the st ucturê attrl_buted Xo r-hen are seen

üer€1y as convenj-ent !{ays ot c-Lassj'tying related perfornances

I¡t€rnon, 19b5). .In thj-s research, the general and spatj,al

fact-crs accounted for 5u% of the total, varia!¡ce of t.hè field
:-ndÈpendence tes!:s. 5:he general lactor âccounted for a nlnarity
Õt tbis yarlance. Th].s 1s due to the homoqeneÍty of, thê sÐbjêcts

tesÈ€d. Verncn {195û) notes t.hat g ]-s nore marked in popu]'atioEs

dêmonstrati¡g morê !¡!{1e rang¡.ng leve1s of abÌlity. Thus the

percênt of variance of tÌ€lC rnd€penderlce tests dDe to g is an

und€restimatê c! lôïer$ound, end $Õuld bè higher tor t-he general

popul-atiÕn.

P, E, Vernon, aË drscìlssi:tg th€ co¡stÐucts of f j-eld indeperì-

dence, has put lar$ard a üade1 {s€Ê ¡j-gure ¿ll summari.zing +,þe

crossgr{rup researclì, 9ritlì t!¡û underl,yi¡g di¡ensicns sêpa¡ated

out. g.s he notes,

Clearly !lit¡cin's thèÐtj_es aüd cesults are of consid€rab1e

"19
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hÊIÐ j.n intêrpretl-ng certaÍn dittêrences both Hrt!ìin ard

b€trrÈen c'J.i-tllres. The main troubl€ is that he sÊe!ìs to provÊ

too much: therê are so ù¡any cross-currents anC so mâ¡y

possib.le undexlying factors that rt Ís hard to te.tI ¡rheth'âr

the meâsured ahi.lity dift€re¡ces should be ãr,tr1but€d +-o

general int€111g€nce, to social-class ai-tributes, to s{¡r, tc
têmp€ram€nt and persona-LitJ or tc neurclogical c¡aracteris-
tics, rathÊr thañ pr:.marily ta mÕther-chj-1d !:€fai:lonships.

{Vernon, !9S9" p59} "

H1s model togêt_her sÍti¡ the research Têpo¡tsd hêre ha-s inplica-
tj.Õns for future rêsêarch desig¡s a¡ that investigating separate-

1y ttìe corrêlat{is ot each dimension r¡ould hej-p elucj-date thÐ

rel-ation sb.:.ps j-n vo lv:d.
The claj.m tlat friald l_ndeF€nde¡çe vari+s inCêp€¡dêntly ot

vêrtral aþ!1ity (H!-t,irin et a-I., 1962) is i¡ doubt. 5lgnif lcant
corrêIatrons have b€€n report€d bêtlr€en iield j-ndepefldence t€sts
and verbal t€sts {e"9. Kagan * Zah¡, 19?5; CÐrah, 19ó5; nileT ü

Ðennark 1174). Und€r Vernonrs ncd€l this r¡ou1d bË due to lhe g

tactor ccnìncÐ to bcth. Th:.s .leads to a resÊarch dêsign probl€n,

Eqüâtirìg Ercups tor sccres on v¿rba1 tes+-s r.hile dastingulshing

tÌìem ûn fi€1d :-ndepêndence +-ests is guaranteecl tÒ yíeld groups

daffe.lng an ûyerall T. 9. t¡atchel_l {1:r.rZ} suqgest.s checkínq

th€ cÕnsequ€llces Jt a¡alytrc abí']-ity by also exanining gro{¡ps

€quated on aaalytic r" Ç. but diff+rrng in veròa.l- t. 0., and

groùps dl-f feri.nq 1¡ anal-ytl-c I. ç. þ!1t €guatêc in Õv€ra1l I.
Q., Èo discover shat are ths correlates of ti€i.l i-Edep€ndenç€ or
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anal-ytrc aCi-l-it-y pãr "s€, a1ìd uhat aa€ th€ côr!:e1at:s of outstand-

:-nq atrr-lity 1n geãÊra1. Cronbach í19?ri) made a slmilar su{lges-

tiÐn- He propos€d a 2 x 2 deslg¡ invc-Lvinq f luir1 abilitl' or

ti€1d ¡¡dr:p€rde¡ce and crysta]l-ized cr rÊrbaf-educar_iorìaj- ability
dichctonized into hign and tro$ groups- Bath these theorj-sts
argu€ f.bat tield indêpendence is å! abilj-ty mÒre parsiûÐ¡icusly

sutisurn ìed under sone st.rùcturê ct Íntell:igence modêl- and thê

res€arch d€sig¡s thel Fropose ïouad broaden thê arêa of in¡/€st_i-
qataon. the r€s€arch reported h€re strêngthens this interpreta-
tiûn and le.nds evi4€Ilce to the suggêstj-on at s€parating out tlÌe

dìmensions involv€d and inlrestigatJ-ng separately th€ correl-a{:es

o.t each.

Th€ subsuming ot the cÕncept of field ilìdependence unCer g and

j( ot Verno¡rs ncdel, is strengthÊned þy sugqesiions tïat spatial
aþi-1r-ty tests ¡{hich dc ¡,ot involve perceotual diseûb€ddiììg, show

crÕsscul-tura1 variataon as do f :-e1d independence tests. Crosscìt-

lt ure varlati.on has b€en dênanstrated foî three-dimensional-

pict-oEr-a1 percèpt:!-Õx {ÐaÍscn 19b'la, 196?b, ,-tahoda & St.acey 191rü,

Fassa-lo$g NGpS {4ac[rthür '1971) , ¡lazes lJahada '1969] Reproduciûg

Ðesfgas {Ternon 19ô5} a¡d pl-agëttan tast(s {Verncn 1965) . â

considerable numher of studies have sbc{a crcsscultural varíatj-ôn

on PrÕqressave Uatrj.cès {Rerry 196ó, Irv:-ne, 1969" iì{acÀrthur

19 15, lernoÐ 't965, 19ö'/, i{o-bêr -1g66, 1969) and iûd€ed th,is test.

has been l-nappropr:.atety usêd by sûn€ lrrvêstlqators as a measürè

ol field 1ndêpend€nc€ evên though it daes Rct reguir€ perceptual

disei¡bêdd1ng {lii.tk1r I Berry, 19?1) " .Further ¡-ndicati-ons tavor-
ing thè interpr€tatjlon ot i]i€.Id Lndepend€rrce vêrifiêd by thi-s
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stu.ly cam€ f¡on th€ !!cl€a! lrut as yet .!.argsly ünexplairrÊd

relaij-snsh j-pr' {I,.liti(in t Berrï, 1975, p?1) bet¡rêer, increösing

acculturataoD a¡d 1$Froven€nt- 1n scores on f].a-LC inciep:ndênt

têstsi. A.cculrura:.iûn ínvolves torma'L +duûãtj.on ând eflphasls o:::

rêasont:ìg and f-hinking slr1.j-'ls sc the ¡elatíô¡ship cÐuld bê,1l1€ to

an ancreasê in m€âsurablê g.

Clt3arly the mod.Ðl cf a¡111t:-es adapt€d hel:e j-s thet an abilit_y
:-s ronsidêrêd as an over].earn€d acqusitlon or habit (¡€rquson,

1954) . h1--€1Lig€nce is rêgarded às a summatiôn cf -the lêarnin g

exp€rÍences cf an individuã1"-th€ total-ity ct corìcepts and sk j_L1s,

tech¡1ques, plans fÕr coping s.it-h prûbl-êns, {hich }rave crysta.l-
.lizêrl Ðut of an individuaìrs FreviÕus €Íperlencê {VernoIì, 19b5}.

l,earning experi€ûc€s ôf t-ndtviduals are tû sa¡ûe exteût cultural_-Iy

determLned, and t-lìe teEü cultur€ its€l-t j-s generally regarded as

rêter¡ing tc l."arned and shared pâtte-!-ns ot bêhavior cherac-

teristíc ot a grcùp (Berry, i916), so it should 1rê expected that

Fêople reared in ditf Êrer*" eûvironnents #i-11 develop dj"f fêrêxt
patt€rns af atlility {Ferguson, 1954; vèraon, 19691 . as Ferguson

sta t €s

cul.tural factors prescriT,e vhat shall bê learned ai- vàat age;

cons€guèntlT ditterÐnt culturaL environmeni.s .lead tc the

devel-opeent at ditterent patterns of ab]-1it.y. {¡erquson,
'195b, p121).

Tàus crosscultural iesearch ].¡vc-lvinq spatial abj.-Liiy t.ests coul-.j

bè expect.êd to sho$ a patterni¡q ot results sinl-lar to that fo¡
t1€ld indëpendence tâsts.

Sôcralization practi{:es alsc d.èterñinê to so&e e¡tent tl?3
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1Êarn]'ng Êxpert-Ênces Õt a¡ l-ndivldual" T¡Ì€ relatiônship betr¡ieen

soci-al-l-zatiÕÌ pl]actices and th€ dêve1ûpaeDr- ot sFatial ajr]"l-it-y

further strengtheãs the l_rt€rpretar.ícrl cf f r€l-rl j-ndependsnce j_n

têrms of q and k ccncepts. Strict anC p¡ot€ctl-vÊ child r€arinT
practac€s are kncr:ûc tc re.late bc'th Èû the C€velopnÈnt of fie_l-¡]'

indepêndeni chl{iren lDyk € ftl-r-kix, 1965; 
",¡itkin, 

19$7, çii.trkin et

41., 19'rJ) and tc the sÔcj.alizatror¡ ci chi,tdren q¡ho alte beiter iÞ

verbal t.han quantitative areas {Binq, 1963} . Tn cÕmpår:ison

.hr-ldrçn with a consirlÈrablê d€grê€ cf f r€erlo& tÐ €xp€rimènt o¡

thea¡ o}¡n devêlcp ti+-td ind€pend€Ilc€ a'lû lor¡er vÊr3raf, hiqher

nonvêrbal ability patterns. Fürthe.cmo.re a chrldt-s I. A. is
l-ikely to ríse ïh¿n the nci:her's eâcouragê in¿lependeÍlce aL an

êarl-y af¡e and use dênocratt-c nìethods ûf disciplining {Sonraq,

Baker å Ne]-son, 19581 - Tb:-s is consonaât ri¡ith the erap].Ícation of

tr.€l-d rndep€ndencâ support-ed by thi-s researcb.

A lurther FertitRent area ol research col}cerns reLat1onships

beÈldèen spatial âhLlitiÊs and Fetrsonality tral_!s. Ðor exanp.le,

Hayaes and CarÌey f 19701 repôr'i:. relat.ionships bêr_rd€en spatial

Õrrentation ard vrsualÍzation t€sts and '16 p¡ tac*ors of pco-

miÌraDce, cyclcthyi¡ia, selsLtl,vl-ty, Ftotêntion, It ís prcFcsed

he.re t-hat personãlrty d rtterences and dt-f ferêtìces ín j.nterperson-

al- bÐhavior b€tse€n tield clep€ndent p€opl€, r€vieued by Ëitkilr

and €oo.lenough {19r'l} has broad€r generalizatiûû tc personality

dittetrèncês a¡d lnterpersona-l b€havicr ditferencês bËtcê€n pecple

þj.gh and 1ouôn a¡t-l1ty d]-nensÍo¡s.

The research reported ber€ .has Èurther bearing on a ]-ine of

research ct tÀe relevaùce ût tield indepeìdenca tc schiool
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l€arnr-rg ar]d achl-evement. Tlìe argunaIìt i?as ìleen ädvancêd i,hat

knÐble¡tg€ ât a chrld.¡s cognitive style is litr:ly to prov€ at

least as useiul. as kncw¿edge ôf has I. . i¡ teaching t-hÊ chtld

(!¡r-tkin, 1957; $j.tkan, ¡"1o¡re, Coodenouqh $ {ox, 197 1) . This has

bêen persued by Artluthnct and cru.Þfê1d {-!969} and ititkin, tãoÕre,

ol-t!¡an, Goode¡ougtu, ¡¡re€dnan, 01{en and Èask:-n {'l 977} vho argued

that treld ind€p€*d€nce is pr€drctiye ûf èdìlcatiÕna1-vccat. lonal

]-nterest and that this th€r€tor€ disFeLs the notion that it

mer+j-y retl€cts âb3-]Lty. Ilo¡rev€r ditterences i¡ spatj-åL abilit:¡

and gefìerat abrlitï are prÊdictlv€ ot edl1cat-iona1-vccatjcnal

i,ntèrest a}so. Acheive$ênt atd f :-ê1d i¡dependesce was studiÈd hy

l{agan and Zahn {19/5). They ccacluded that the school- achieve-

nent gaps betuêÐn lìrìg1o-aner]"can and !lexican-american chilCren in

nath achi€venent arld reading acilleveüìent car b€ totally or parttl

€rplainêd try d:tterences l-n tj-€1d ind€p.ndeacê. tlor¡e ve.r they

included nc other abÍfl.ty !n€asures as prerll-c¿j-Õns to ccûpar€

th€ir €fficiancy against that ct f lel-d j-ndependence. åncther

study or cogaitive styles and schooL achièvement bT -5attêr1 y

{1976) tcünd that ì(rìo6-ledgê of EFT scor€s d.oes ¡ot make an

appr€cj.a¡.]-ê addlt j-cn tc the predr-ctic¡t by a verbal reasoninq test

ot jntel-l-i.g€nreê, at spatia-l anfl achj-evêne t +-ests. T¡üs tests

cf ij-€ld j.îdeFenCence rlË rìot nakê n sj.grlilifant cÐntributaon to

th€ understandj.¡g of schooì achi€venent beyond that whi.ch is

pred j.ctatJle f ronì the traditiona-i rea"sonj-Rg t.ests. this co¡c1u-

sJ-cn is supportêd by Eûgi-ve1 {reporterl in Ëorn, 'l 9'¡ró} who tcund

that 3fT did îor add to the multiFle prêdl,ctiorl of acad€Fìic

acliëvenêIìt lrheû meâsures of ç sere alsû âllol'èd tÐ b€ pr€dlc-
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tôrs. Thls r¡ould be hypotl¡Ês1zed glve.n +-h€ intë rF:eta.tl on ct
fieJd r-ndepeûd€nc€ in têËms of q and k factors"

fiê1d 1¡dependencê têsts t¡€n cbt_a1n th,:ì1r predictivê po,,¡e r by

measurrng variables ûther than the ablilty tc separate tigures
trcn an enþ€ddl,ng co!tex*. f i-€1rl Lndepercla.nce tests, it is
ârgued, woul.d *ot shon a dalte-r€nt Þat-tern ot p¡edactions t-.'han

çhat is shoutì by m€asures of a,bility. field i]]d€pendênce xrìinLls

the ab:-lity conpcnë!t has littl-e or no predj-ct:ve poïer. She¡man

i19 /4) an d:iscussing the correlatl-Õn bê¿ÈêÈn f iêl-d j-ndepend.eßûe

tests and spat1al rj-sualizatloa têsts suggests the term l|analyt-

acal cognltive aFproach,r is nisteadinq and unwarrant-êC. Ilôrn

{19t6} alsÕ suEg4sts d¡opping th€ th€ory ìfteld indefendencerr and

proposes iûstead i-dent]-tyirlg t.h€ corr€-tates and det€rnina1lts of
the atJÌlj.tl¡ d.lnension {s) lnvo}vei. Hê questiots Ifhether lhe

test-s should be râga=ded as ti€1ci inôep€ndence tests o! as

"feÐresênt-ing ab]'liti€s rhich hav€ rath€r ditf€rent oriqins than

aTe isplr-eC b]" t he perceptual styl-e theories. r, lllorn, 19-l*,

p4¡¡9.) Hosçver, the vl-€rd ôf abilities adoptêd her€ does not

necessitate nêgatr-rg tbe çcrk ot fa€ld independence r€searchers

orì Ðrrgins and the rès€arch on sccj_alization alld aþiliti€s
suçgests th:-s l-s :he case. In.le€d lt apers up averìues Õf

research ¡€gardiqg sl-mj.lar Õriqins for lhe development of, ctIìèi
spatial. , pe.rc€pt ua-i, vèrbal- abilaties.

coNcl- u,51Õ N

The research reFasted. h€îe on t$e relationshl-p betireen field
indepêndencê and g aîd k heips :-ntegrate a Ð{ï¡b€r of previously
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ün:n+-eg¡ated ar€as and gen€rates âr€as for futur€ research. It
provl-des a methcd tor esÈabl-i.slìl-:lg êquivalence prict: tô Baj.inq

cIcss-r¡roup conFatlsons- It suppcrts vernon.s mcccl of t-he

d.ißeÍsl-ôns cf cÐltural- group dltfer€!ìces. It has iiìportant

1fìFl.rcation.s tor tutdre research dês1gns in terús of s€parating

cut thê dimensl_cns ct eneral l¡tëlllqence aníl spatial ab.iLíty,
and inv€s¿igating seFaratglT the correlåt€s ot Èach. lt shows

that the spatiâl abilj-ty 1j-te¡ature cðncern¡.ng crcssc1rltutal

d].tt€rênces, peTscnal].ty ditf €rences, d.eve"Lcpflìent, sex rtff -
ferences a:ìd sr ctl :-s rÊlevar¡t to the t1+Ìd 'indeDendê!ìce

l-iterãturê. Ànd 1t suppÕ¡ts those ¡¡,ho ¡naÍntain that thê fietd

iÊdÈp€Ì¡dence di$ênsl-on is unwarrantêd.
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CI] APTIË 6

sul{¡{Ã!ï

Thr-s reseârch exami¡ted the hypot,hèsis that Ct-fferences in
fr-€ld independence can ile accounted fo¡ by differences Ín general

intèlligence and spa'trlal abrli.ty. Uore sperificall-y, the purFose

ot thís investj_gation ûas t'f, dèt€rni!e !rhether f:-êld j_ndepênd€nce

'repf êsents â construct distin{t troü geceral 1ßtelligenc€ aacl

spatl_al abilit"y, to assess the qualitative sl-m]ilarlty or psy-

ch{{ûetric inveraaÐce of fieLd i¡dêpendence t€sts âcro"ss age and

sex qroups, and to êxanin€ qua$tatative compârisons b€tvè€n aqË

and sex groups tc rletèrmaxe $hêth€¡ group rlitferences j-n fiçld
j.ndependence tests can be acc¡uilted tor ily group diff€renc€s in
g€nera1 j-nt€Ll,ag€nce and sFatial abj-lity.

The tield dep ea dÊnce- iIì dep en d€nc€ cc]tstruct has g€n€rat€d $uch

îesearch. Ðêsptte thj-s, i_he co¡.€Ftuâ-Ltzatioll cf fíeld ind€pen-

denre as a cog¡i-tive style t"s ¡ot consonant nrtà l,hat t.he tests
app€ar to measure, that is, an abllity tc tuÐctlon sêl-l :n
certain types Õf tasFs l-nvû-lvl-ng overccning an eab€dding contex+_"

Others haye ra:-sed ccacerâs that the empLrt_cal relãtronshíps

toìlüd betd€er È1€ld iIldepende¡ce t€sts ard many other m€asüres

i¡ay rêsul-t lrom â ccmnon ¡:Êl.atj.c$ship b€t'deen +,he $easures Ììse d.

and general iÌrtel-iigence {CrÕìbach, 1970; Cronbacb S trenth,

1t l2i Hcrn, 19 tó; r{atchêì1, 19-tZa ZigJ-er, 19å3a, 19ó3b) , Vernon

{1972} an a factor anaLytic stud}, concluded thãt ¡ieLd iIId?pen-

de¡ce t€sts do not detj_¡â a sctìstruct distj-¡ct .trcm q, ge.neral



abr-1r-ty, a¡d h, spatia.L a¡ j.lrty. Ho$€v€r he used ti€l-d indeFen-

derìce t-ests 'iÕ i¡€1p d€tine th€ spataat aÌ?a1l-ty ta.tcr, thus

tar-1rng to provt-d€ a detinitlon inrieËendent cl the piencreenon to
be explalned. îhls study re-exananed the conc.l_usion, deiinaxg a

spat:.al- ability tactor orty on ¡an-tr€ld indepêndèncÊ spatiel
t- ests,

part Ð.f the ccns truct va I ldat j-on of tiel-d arìdep e nd€ ncê Ls

basêd oÊ crossg¡cu! and c!ûsscu1tural rêsea¡{h, raising serj.ous

nethodo].ogt-õal ditf icultie.s invoLving an otten unt€sted assuÌnp-

t.lûn of ftxed conÊtrürts (Ba_Ltes S NesseLroad€, l9?0; Be!ì¡_y, in
press; ¡{cÀrthur , 1913t " the n€asur€s .should ¡e Cemonstrat€d ta
be gualj.tatively sin.ilar oT psychonetrically invariaÞt in th€
d:-tlêrent groups pr:-or to naki¡g quantitatf !e coÍ¡parisons acrûËs

groups- À n€thodclogy tor so doing rdas dêve10ped f{rther, and it
r-s argued that t¡e methÐd j-s aFFL]-caille to studying crcsscultural
diTferences âs qr€l.L as devÊlopm€ntai ditfðrences. This method

1ras üsêd to ass€ss +_he psychcñì€tr.ic j.nvarianc€ of three tield
t-Pdep€ndênce tests across age grouls anrj across sex grcups.

Finall.y, an âtt€npt was nade co acccunt far group rliftêrences on

the tield independ€nc€ test.s .by groilp difterences iG g.:neraÌ

i¡t€lligence and spâtiaL atlilit f "
App¡cxj.matê11' 200 sub"tectS l¡er€ âdní¡:stered three tiÊ1d

r-ndep€nd€rìce tests {Ecd*and-framê test, GrouÞ E&bedded FÍgures

test, Block Ðes:_gI] test) , Iiv€ t€sts of gêÐerål- irt€.Ilj_g€:]ce,

fr-ve spatieL a.brll-ty tests and fûu¡ verba.l tests.
lacto¡s g and k l{erê €sta.t¡lished as riell-dèf ined. on tle non-fielrt

and€p€ndence tests lth€ detiÐj.¡g test &ati€ry) , partialling out
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tactols g and K tron l_þe l-nte¡:coar3.1at_rÕ¡s aüÕnq th? tield
independênce tests reduced tçû ot thê .Lhr€e to nonsiqnÍficanc€
a¡d the tht-rd was reduce,i. by ä sÌgnificant âinount. tûì:th+r, the
resulès l-ndicate that g and k acccìlnt fcr al_rüost eighty percent

of the sharêd rra.riance, as repr€sented by cc¡rrelat.ions, amÕng r,he

ti€l.d indepe¡dence tests, thus supporting th€ tìypÕth€sis.

lactors g ând.k i,?eÎe estaili_såed as :-nvariarlt acrûss ag€

grol¡ps and across sÈf graups usl-nq Kaiser¡s (1g?1) nethoc, both

to!: the dêtini¡g test tatt€ry a¡d for the total batt€ry. the
cosine Õf lrhe ang.le bèt:re€¡ the same test vec*.ors fc¡ r,he tsc
groups, it is argued, can bÊ us€d as ar index Õt ]-ts psychom€trj_c

l-Brtâraa¡ce, alld hence to €statrl1sù lts qualitative s:.milarity

across g¡o1lps" The tests rJ€rê de cnstrated to tre j.nvariant

across both sex gltoups and ôg€ g.rcups, rù j-th the eKcëpticn of trhe

!td-and-Fran€ test acrosq age croups. ThUs t.he majcr sources .Jf

varr-ance of the tests agree 1n k j.nd and amcunt- iìcf css age anc

acrÐss sex groìrps. Aqe group dj-tte¡enc€s ere foufld o.n all tests

and these HeIe .r€Cuced to nonsigniflca¡ce by covarying for g and

k, thus bilj-ng account€d far by age group dj-ttêrênces in gênera1

].ot€l].igenc€ a¡d spat-tal a¡i1j-ty, as prêdictèd. Signiticant sèx

qrcup di.tf erenc€s Fer€ tound Õnl-y cn the Aôd-and-Fl:ame test, and

thes€ cculrl nct be account€d for"

the results as a ctrsup suppÐrt thé hTponhesis t.hât differencès

in f -el.d i¡de pendence can lle account€rl fo¡ by dif i er-^nc€s irì
gere¡:a-l j.ntell-igence and spatlal abitity. ?hey sûpport VeTnonis

{19b9) mod€l- ot the dfme¡s1cns ot cu_Ltural group diffsr€nc€s,

et-th 3_mport.a¡t l-mplicatio¡s tor fütüre r.esÈarch de,Signs in ter$s

11 0



ot seÞarattng oui- the d1mensio¡ìs at gen€ral ant-€flig:nce en¿1

spåtial aôi1i+-y ant l_nverjtl-ga+ing sepârately t jìÊ cÕ¡:elat€s of
êach" Th.3T imp-Ly that the spatial ability .literât.ure côncer ing
such things as cros€cutrtural difterenc€s, 11Êvelopn+nt, s,-x dif-
ter€rces etc- is relevart to the f r,Èl_d ind€p€nd+nce 11têrature.
Th€ results suppcrt thcse $]ho rn a j.¡ta1n that ttre f ield iìC.epen-

denc€ dimensicn :"s ¡!n{arlal]ted.
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APPENDIX A

TEST DESCRIPTION

DescriÞtioû öf, :TêstiñÉ:?rÖdêdúfè : : : :.

Day I VarÍable
No. of Time

Abbreviatîon ltems Linit

Group Enbedded Figures Test
Advanced Progressive Ìfatrices
Lorgê-Thorndlke: Vocabulary

. Sentençe CoûlPLeËion
Blocks, Anry General- ClassicÍation Test
QuesÈionnai.re

GETTT
Ravnat
Ver l-
Ver 2
Blocks

18 10
36 40
257
207
56 lL

(2 parts)

Day 2 .Variable Àbbreviåtion
No . of Time
Items Limit

Diffe¡ential ApÈllude Testi Space
Relations
Revised Mirinesota Paper Form Board
Lorge-Thorndike: Ver"bal ClassificaEion

Verbal AnalogÍes
Multiple Aptitude TeþÈ: Tr,ro DimênsÍons

Three Dimensions
CuLture Fair Intelligence Testi series

Classifícalíon
Matrices
?roblern Figure

DAT SR
RMPFB
Ver 3
Ver 4
MAT 2D
MAT 3D
cAl
ca. 2
cA3
cA4

40
64
20
20
25
25
13
L4
13
10

25
20

7
1

8
L2

3
4
.'

2.5

Indi-vidual Testirlg Abbreviation
No. of Time
Items Liroít

llechsLer Adult Intel-ligence Scale:
Block Ðesign

Rod-and-Frane. Test RI'T 8 trials untimed

Each trial
10 tÍmedKSDT

Cattell tr'orm B - adninistered only if tine permittêd wÍthin each índivídual
testÍng session due to untj"med nature of Rod-ànd-Frâme
test -
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Test se 1ect- ì. on

ThÊ hierarchaal nod€-L ût Verna¡ {195C) provldèd the particular

tiìeoletj.cal persp€ctt v€ ïhl"c-ir gutd€d test sê-Lection. ll!ìe hJpû-

th€sr-zed tact.oa strüctìrre irtcludÊd a gènerô_L i¡têlligence f,actÕr,

a spatr-a1 atrility factor and a vËr¡ial alility tactcr. Íollr or

fJ've tests $ece sef€ct€d tor each factcr on thê basis ot

sinrl,ar]-ty ,,rj.th thë ¡ypothesiz€d factor structurê. Thus, tests
q€rç se-l-ected to def j-ãe a ge¡€ral' in !:el-liqence f actor a nd a

spatra]. abrlity tactcr. Spatial têsts rd€re selected to be

independ€at of ov€rccming €üll€ddedn€ss. Vêrbal abj-llty tests

Idere includêd partly b€cause of the theoretlcaL node1 adopted âr{1

partly as interprêtaticn ot a tâctor is "based upo!] va¡iab1ês

ïrhrch dÕ and do not relatê to that tactor. Farticìt-lar tests ere

sè1€cted o¡ the ¡asis oT enpir:.cal tinCiags deüonstrating tactor

cort€nf-, cor,.strucl valj-dii-yr co¡tent val"id].ty, and r*11abi.lity,

¡eaï j.ng ].n mlnd the partj-cu1ar tleoretical fornulations anC

ênprricål fiûd3-ngs af Ver¡o¡ (195U, 19b0).

Äd !q{lçe4-PË9 eq9ÞEÅg î-Uet t¿çsE-!,sE!

Bavenrs {19ó5} Àdvanced Frogressive l{atrices !¡êrE dêv€1ôp€d to

neasìlre Spearmanrrs {19011 , 192?) general i¡telligence ol: g tactÕl:.

Thrs test is r€saided by most Brl-tisb psychofôgi.sts as the best

avai-lairle mêasure ct g {i\nastasi, 196'l: Vernorì, 19b5bJ .

:lhe têst fegärres th€ èductaôn of ¡e.lations among abstract

l-tems. Tt consists ol mat,races or desigrs, $ità a part xenovêd.

The subjêct nust choos€ c¡e frcn among siÏ or eight al-têrnativ€

d€signs that bsst conÌpletes t.he ¡ìatiir. figures are alter€ai irom
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left f-o :rl,ghi- ãcccrdl-ng to one !rrnc j.p1e, fl:oo *_ûp tc baf_tam

accôrdìnq tc anothâr" T3l€ subj€ct must iri€tìtrf y thê pranc.iples

and usê th€n. the i.-€st i:nvÕl"ves aDãl-ogie-c, perm¡ltâtl-ons, and

alieraticns of pâttern, and ct!€r logical reLations. t4âtual

iûstructj-ôns, tj.ßing asd scorl-ng r¿er€ tc]1ord€d.

Cul.ture Fâir latelliqênce Tast

cattêi.L and cattell {1959} devel-oFed this test as a neasure ÕË

g, aÞd €viderce ût its validtr-y 1s l_mFressivå (Tånnênbaus,

19b5).The test corrsi-sts ot iolrr sui}tests and invollres eductian of
re'latr-ons among aþstract 1têms. In -Series, the sutrlÊct üìust

côfiçlete a sequenc€ ot fÕur dranlnqs by choosing oìle ¡rom ano¡q

srx alternative dèsigns" For Cl-assificatiô¡, the subjÈct nust

pick out â pair frcn anong tJ-v€ dra!,¡1ngs that arê d.ifterênt f¡om

th€ other thre€ j.n some saJ. ¡llaÈrices Lnvolves choosj.ng thê

!ìissanq part at a natrix deslg¡ trcm anon<; si-x alternatìves, 1n

CondÍt:-ons, a dot is positJ-onêd in a particül_ar rêlatioÐshrp ldith

resp€ct to diffe¡e¡t g€ometracal tiguîes. The subject mnst. tiI|d

a f r"g re fron ancng the fave arisu€r tigures in vhich he cculd.

pl-ace a dot glve:l thê sam€ prrncrples involved j-n the first
pl-ac€nent-.

loEm A was admilistered accordt_ng tÒ the manual instructaons

lor directions, timing an.i scorj-ng. Form ¡ !¡as includ€d at the
€*d as aJì ettempt to hâ.re as na y factoî narkers fo¡ factor g as

possj-ble. Ðuê to time canstraints attr1butablê t-a i:he untia+rl

nature ût somê t.€sts, less than balf th5 subjects !üere tested o¡

thi-s so it [Ias dropped trom the tatt€ry. Às +_his feayes factûr g

s+-111 v.rth five narkèr varia¡1,€s tàis êxcl sio¡ rs uninportanf,-,
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as ls vellfr€d hy rhê c-LÕs€ r€lataonshrF .b€t..{êen tlìê eTplcratcry

3nd conf irnat.û¡y tactor atìa-Lyses.

3i:gI_c9!C!êf _ç13S8:l 1çê!¡c n_TS Et : __Ef cc¡E

TIiis tèst r¡{as developêd by statt ûf tbe Pe¡so¡nel- Fes€arch

Section {1947) ot thê U. S. fir-Litery Culing !{orld Far 2 tor

screeing and clåssiiiceíl,on purposes. It ,Hes ¡€1êaseC tol:
genêral üse after the ïar.

The test ccntaaìs an eguaL nìlmbec cf vocabulary, arith$êtic

reascnirìg aûd block-cou¡ting sçatra], 1tèms. TLe blocks subtest

m€asures spatiaì thi|.r,.:-ng a¡d abilíty tû visualize cbjects.

Sr¡¡ j€cts ar€ sttoun a rèpresentai:iÒn of a three drmensionaL pj-le

of blocks. All b.l-ccks an cne pilê are ¡lf êg1]al sizê but not at1

at€ vj.sltrl€" Subjects afe required to indicat€ th€ nümber ot

¡1ccïs in eãch File. It-ô$s in Fcrn AH w€re adÐinistered

toll.oÍr{rg manual dir€ctj-ons Hith a tirìe Iitû.j-t Ðf ël€ven rninutes.

Bcl¿seg-gt!-8e!9!s_gè!çt_rqr4_Þ9stg_r9s!

Iikert and Qnasba {!9?0) dêveloped a eulti?1e-choic€ f ¡lr ät oi

an earlÍer pafier fûrn board test. The test neasures the capacity

to v].suatrlzê and manÍpul_at€ objects ì-rr space and valj.rlÍty studies

iüdicât€ it. is ore ct the most valid availa¡lê insirìlments .tor

measuring this abj.lity {Anastasl, l9ó1).

nach i"Lem consrsts of tlrû dii[e$sionaJ- diagrairs cut intc

separate parts. îor eaclì diagrðnì there are f l-vè tigurês sÍth

tin€s r,ndicar-íûg lh€ dltter€nt shapes cut of ¡{hich tbey are nade-

sü3j€cts must chocsê th€ t1¡Jur€ rhich is cÐ'¡Tosed ôf thê exact

parts tbat- are shc',rÏ! Ln the origj'nai diägram" pub-lished insÈruc-

tro¡s, tiaÍng and scorl"tg Irroc€dures t{ere f c1-Ioçed, and Series ,q.å
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â.1 ìr- nas ¡" erè d.

! 1 !! 9rÊ!!¿ e¿-¿-p :f ! uge_ I 9Êi:.__ s ! cç €_:, Ê ¿a !I.e"p I
Bennett, SeastrÐr€ and Iqesman {]gtJó) {ieveLoped eiEht aþ.1ttr_y

neasures prinarrlT tor vÐcat_1Ðna1 gul-danc€. The Space Relations

su¡t€st êvaLuetes a persons alrit.ity tc th:-nk ìn spatia-l_ tÊrqts.

It requ]-res rìentâl ìa¡:-pùIaì:1cn ot obj€cr:s in three dl-nensj.cral

spâc6 a¡d a.bilíty ta irûag1:le hcü an olrject ¡¡outd appear if
rotated j-n sari-ous 0aIs.

The ite,]ns ccnsist ot patt€r¡s ?¡ì.ich ûan !le fclded j-nr,c

tr,gurês. ¡'ar each patter¡ tiv€ thaÊ€ dinânsj_onaI tji-gures are

drâwn and thê su¡ ject m',lst j"ndl_ca.te hi-ch of these f ive f iqures
can be made cut at t¡ê pattêrn shc¡¡n. FoT¡n B lras adinlÐister€C

Ëo11o$:-ng manuaL irjstruclaons and scorì-ng. The tirne Iinit $as

shcrtened frco -i0 ninrìtês to ?5 as tbè test sras il€vÊIop€d for
youiì 9 er stud€nts.

i'l u 1t 1p Ie AFt-ituri€ Tesr

5€q€l and nasfiin {1955, der€Icped ¡.hÍs trat.t€ry whlch is
s¡ rÍ:-Lar in purpose and approach to tle lif f €reni-j-af Äpti.tud€ Test

and consLsts of rane suï¡têsts"

Spâcê Ëelalrions: T*û Ðinìensions, consists of a rorÀr ot figures
{r-t.h a ccmplêted fagurê Ðn thè ]-eft and fÕur gEô'-rps of pieces to
the r1ght. Thê s,lbject must l-ndicate vhich one can bê titted
together exactly tù .tornì the figure shor{n Õn the left. Space

Eelatr-ons: Three Ðin€¡sions a]sa cÕ!sis!s of à ¡o¡t of tigures.
Th€ o¡e on the .LeTt 1s a cofip1eted obfect draft'n j.n persp€ctive as

a thr€e dim€ns.]-onal tt-gur€. To the right, are lour patterrìs in
ti{o drmens¿o¡s, ore Ði rdhici can fÐrm the ob]ect on the left.



The subject mitst aÐCrcat€ th€ on€ tlìat !rÐ,Jld ¡or!ì exactly the

object on t-h€ Iefl" publasheci tcstruct-iÕns, t1Etng and sccring

çrccedur€s !|€re tr1lo'¡ ê d.

L g g-9 9:g ¡r g r ! gÀ¡c-Ie ::
This cons]-sts ot a seriÊs of te sts, ]'êvel 1 f ornì H of .,r.h ich is

su]-tabl* f or cûIl-ege stud.ents {t crge and ThorndLke, 1964) . Thj_s

consists Õf t€n subt€sts, f:_v€ ver¡al and five no¡-verbaL, all-
desiqned to ¡ìeasùr€ t.lìe ability to rork $iÈh ldaas and tbe

r:ê1atio¡shlps ancng ,ideas, l-.€. aÌrst.ract i¡telligence" fn
Vocaþulary t€sÌ,, êac}l aten sp€c1t¿es oüe çord. Tt i¡vclves
pic¡(1¡g trcm a list {f tive ldÕrds, one Hi-th tbe sa me neaninq cr
most nearly the same m€an1ng as thè gÍven ldord. In Senience

Conpletr-on, c.n.e crd. as l.eft Õut of a sentelìce and sub ject:ì nust

chcose tron fívÊ ansç€r ì{ords thê on€ thât makes the truêst, most

seîs]"t,Iê sentence. Tî Verbal Classif r-catíon, ëach íÈÊm sFècifies
three or four r,¡crds. Su.b jects nust ligure out ]lov they are

alrke, th€n chccse oß-- 'dord f rom f ¿ve alterrìa t:j_ ves that_ bêlÕngs

r¡ith that set of wcrds. In V€rÐal .ârìalogies, a pair of rords 1s

qiv-Àn that are relatÊd to €acb cthêr in sc!!t€ $ay. Subiects must

t¿gure oüt hou thêy are related. Then trom five allsr€r ¡rcrds,

they 6ust pick out thÊ Ðae that relatès f,o a third Hor{i in the

saìne }Jay.

E19s{ Ðe.Eès.!-:CË:

This subt€st cl the t{AtS {Èecbsle¡, 1955} 1s a modificatlon ol

Kohs B1Ðciç Ðesiqn tÊst. {KÐhs, 192-J} and is used ertê¡lsively as a

neasure ot tÌeld inCep€nd€nce. The test consists Ðt ni¡ìe lrlocks

vr.th rêd, yhite¿ a¡d red a¡d !¡hite sj-des. thè subject ls givex
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tou.r o! nine lr-Loc,rs an{i .reqì1ire d tc assenbl3 tben uit-hin â tjnì€

l-imr-i ic mâk€ a given pat+-€rn. len pâtterÐs i0a.t(e up thê tesr_,

âdmrnastration b€tng discont]'¡ued att€r three tailurfìs. Eanual

dirêctl-cns, tiníng and sco.ri¡q iì€re f oLlowerl .

89 9:Ê4d - I,ra me-I es!

À Acd-and-frame apparatus sitnutactIr€d l,y pa]y¡ìetric . Cc.

l¡{odeI U-1?bO-;!2, '*Jâs usêd. The apparatus a11oïs independent

angular r4tation of thê squâre cuter frame aÐd of thê inne¡ rod

þy m€ans ot remcte üctor drireo ccntrc_Is. å remÐte 1ndicatio¡ Ðt

t 1l,t angfes 1s prûvj.ded.

Th€ tsrnat of thê luminous t¡amê and rod is desíqned ta
crntcra to the siz€ dêvelÐped by }.litki¡, The Iuninoììs or¡tj,iIlçs

at th€ frarûe and upright {ïhrte e¿ecÈroluninÊscent strj,ps} aT bê

varr-€d in brightn€ss, Colrn to coflìpL€t€ extinct.ion. The fraüìe rrork

ûf the apparatus Ls þlack to r€duce reftrect€d ,l_j,qht. Tes¿ing is
done :-n a dârk room atter tive minütes of därk adaptation, a¡d

llrr.qhtnëss is se t prl-or tô . t€stang s so there is no ¡ef l€ct-erl

lr-ght fron ary part of the tèst areâ.

lnstructions f oLloï,r€d ¡rêre:Haye the rod and trane stra1ght up

and doHn wh€¡ the subject enter€. Seât the sutrject 12 f€et from

the appalatus. Sâ.y

Irn nov çol-ng to give yoÐ a ta.sk that Id.iIl ccïlsist cf a

luni.noüs squa¡e tEame and rcd" f fiitl darkên the raanì frr a

p€ p€riôd ot trme until you.r ey€s beco$e a,l justÈd t,û the

l¡rnlnous lrght. I'r¡ goi-ng tc tilt bctb the rod and thc

taame, a¡d I {ânt you to adjust th€ rod until you perceive ii_

as beirìg upriqht, vertj-câl, straight ìrp aFd down l-ike a p.lunb
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Ll-ne idexìonst¡at3). To adjust the rcd yôu must usê thas

apparatus 1s¡r.w it') and push thj-s leve¡ back and trrth iû

t¡aJ< € jrt ço raght or lef ¿" {d€nonstra+,e) . you nìay pract_ic€

¡{:_t h it ncw {hatìd i", to hitr}.

Darken t.he rooa and srJrtcìl '.n the ]-uoin{rus liqbj:. After tive

minütes say r¡Now 1r-11 adjust the rad arìd the f iame'r" Turn th€

lìtÍìinoüs lights out âad Dake adjustnents. Ss tch the Iunlnous

l.ight on and sêy I'Nos adjust t-!ê rad to an upright positj,on.

TeIl- me when you aE€ fLãLshed. Wor* consc j.ÊntioìJsly .but da ãot"

spent too much tl-n€ û! each juCa€aent1r. R€cord the degree oi

error and proceed ag3in.

E]-gnt trials r.rere given, in ranCom ordÈr, Rod t" Trane Ê, Rad ¡,

Sram€ 1,, fiÐd E ¡'rame l,, nÐd B ¡raaê R, the$ give! again in a

ditfenent ranrìonì ordër. Tilt angle ldas 28 degreês. Subi€cLs

ssccrù Ðas tctal degt€es dêviaticlì trom true v€rtical.

GrouF Enb+dd€d Flcrures Tes t

This is a¡ adapt:on of tbê ].ndiv j-dua_l Embêdded Figure: Têst bv

$itk:-n, Oltr:ìan Èask:-l] an'1 Karp {'19?1) " The mo{iif ícatio¡ rìa*es rt
practical ior testirg .Iargê numb€rs at subj€cts. ft. l-s modèllêrl

as closelv aS passitJLê o:r the EfT ¡rith rèspect to mode ûf
pr€sent.atj-cn arrl tormat.

Tb€re are 18 ccnplex tlgures in çhích th€ subjÊct nìus+- detect

aBd ctìtlinê a spec:-trêd sinple torm. s.1nple fo¡ns arë prèsented

on the ¡ack cover so tlìa t both simple and conplex forms ca¡not t¡€

€xposed. simü1taneous1y. Pu¡ìish€C j-nstructions, tlm1nq and sco¡-

:n q !{as tol-]-aried.
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ÀP P E¡J TIÍ F

TJUESTICÌlN¡.1Fr

FAC?UÀI f NÌCÊI4AIf ûN

Intô.rmat10JI give¡ì .*r11 be used f Òr statisticaL pur FosÐsonly. It r{ilL Èot. b€ d3sclos€d in añy torm Hhich uculd
identify yo ü.

SoBe of tJì€ quest1ons arê anslrered by placilg a check
nark l-n the approprÌate spa{e- Others need a briêt
¡rritten ans¡ler. please dônr t 1Ðavê any questions
bl- ank.

1. Hhat Ls _vour f,athêr¡s cccllpation? Re as specific âs
possl.irle, indicatlng $hê+, h€ qp€s rather that! ïho he works fcr.

2" How nuch ior aL educâtion did Tour father lìaye? please
r-¿ 01cat.ê bighest 1êveL oþta.t_nèd.

_____{1ndêr } years sõ barjl"].ng
_____? - 9 yÊa-rs schôoj-.rng
____10 - 11 years schcoti¡g (par+- l¡igh schooL)
___-- ¡i.lq ¡ schoal- graduat€

Scme Unj-vêrsaty €ducat j-on
_____Universj-ty graduat€ - Eachelor, s d:gree
_____ ¡{ aster r s degree aild ailcve

3. Hhat ôthêr tôrmal, vccatj.cnal trai¡ing has hê rece j,verl.?
Pleas€ bê as specitic as poss]"bl€.

4. that is ycur mctherrs cccupation?
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5. Hâs your mcther hã.I st€adlr Ê¡lp..¡-ôyÍìen¿ sance you Uer? a chi_l4?

_--_ yês
____ ll Õ

6. Berê yorì raised by

-___ b ot h parents
_____ncther cnL y
_____t a t her only
_____Õth€r {pleas€ sp€city)__-

'l . fl}lat is yoI¡r parents r€ìigirr-i
*__ûnited ____¡lennoDite J e w j,sh____O rt hô dox
___*Catiolic _--_f{et ho{list ____Conservã ta se
___ Àng l ica n ____Presbyt.ea j-an _*_*ReforÐ
____Uk¡ainian orthodos ____! ut h€¡ iarl
____Grê€kilrt.hodûx -___cther {Plêasespect-ty)
¡J. loü¡ ag€ at l-a"st bi!:thday

9. sex _____ ma I ê
têna1è

'10 - üarital stâ tus
_____ s irig Lê
_____marríed
----_ di v,JrcÊrl
_____s€parated
_*_*_ uidûued

11. lihat j-s your occupat.:-o¡? Please bc as specj-f i-c as Fossible.

12" fn }¡hãt faculty and a¡€a ar€ yôu ûbtaining your dëgree?

13. Hhat ccculiation a::€ yor planûr7ìg upon compl€i.Lan Ðf your
urì r- vers j-ty educât1û¡ì?

14. If you are narried., l¡hat j-s your spoüsers ocõupatian?

15. lihat ts your re-l1E1cn nolJ?

____U.ni i:€d 
-___¡¡lell nonit€ J e}l is it____ûrth odÐx

____Catholic ____¡let.bcdist ____Consêrva t ive
-___AngLican ____9res bT teria n ____ elcrn
____Ulçr arnian Orthodox ____I, t¡th e riarì
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___Grêek Orthodcx ____Other {please specify}
16. tìith lrhat rê11qio11 .dere you ra:_seC as a ch].lC?
____unft€d ____¡lenno¡ite Je lsh-_-_orthodÕx
*___Cai holic ____t{e th a ci1s l_ ____Conservative
____Anqlican ____Presb Vte rian äêforü
____ufir airrian O¡thodô¡ ____¿ u t lì er ia n
____Greekorthoccx __-_ûtþer (pleasespecity)

11 , Ho!c sevÊr€ ïas the d:i_sciDltn€ ycu rÈcet"ve{i at hon¡: asch1ld, cc¡ìpa:€d to ctfi€ls your egë?
____*¡xt r Èn e.ly s€v€rÊ
.____Ver] Sêv€re
_____ lt a.l e ra t + Iy se ve ro
_____Iltldly s€vere
_____Not ât a.,.l sèvÊ.tre
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